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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TpeOOBaHMWIl K pe3yjbTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yromux OCHOBHBIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copepxanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (opMuUpoBaHHE
€CTECTBEHHOHAYyYHOM KapTUHbl Mupa oOyuvaromuxcss 10-11 xnaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim OPI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
oOyuyeHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb DPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTramMu. B Hel
ONPEENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PUM3HKM HAa YPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o pu3mke BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJITAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM ypOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO F0J1aM 00YUYEHUS;

e cojepkaHue yaeOHoro npeamera « Pu3nkay 1o rojaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yOLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3nyeckoir reorpaduei W acTpoHomHeid. Mcmonb3oBaHHE MW aKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
HAy4YHbIA METOJI MO3HAHUS TIPY BBINOJIHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
NOJIOXKEH pAX UACH, KOTOpPbIE MOXHO paccMaTpHBaTh KakK IPUHLMIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMaIa (PU3NYECKON HayKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TIpPaHHUIAX
NPUMEHUMOCTH TEOpUM, [JIsi OMNHCAHUS E€CTECTBEHHOHAYYHBIX SBICHUW U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3UKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (PU3UYECKON MOJIEIIbIO, MO3BOJISIIOIINE TPUMEHSATh U3yUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK U WHTETpUpYys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPHOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIi CUTYyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOCCIEUYCHHIO ydeOHOTO Tpoliecca 0a30BBI ypOBEHb Kypca
(bU3UKN HA YPOBHE CPEIHETO OOIIEro 00pa30BaHUs JOJDKEH U3yd4aThCs B YCIOBHUAX
npeaMeTHOro KabuHeTa (PUM3MKA WM B YCIOBUSX HWHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHOHAYYHOTO IMKiIa. B kabuHeTe (U3UMKM JOKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (U3NKE YUCHHUECKHX MPAKTHUYECKUX PadOT M JIEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMmoHCTpanioHHoe o0OopyaoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBICHUA W MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUYECKHX TMPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJTHOTO KOMIUJIEKTa Ha JBYX OOydJaIuXcs. TeMaTHYeCKHE KOMIUICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:
dbopMHUpOBaHUE MHTEpPECA M CTPEMJICHUS OOYYAIOIINXCS K HAYYHOMY H3YyYCHHIO
PUPOBI, PA3BUTHE WX UHTEIJICKTYATbHBIX M TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEJCTABICHUA O HAYYHOM METOJE MO3HaHUus U (HOpMHUpOBaHUE
HCCJIEIOBATEIHCKOTO OTHOMICHHSI K OKPY KAIOIIUM SIBIICHHSIM;
dbopMHpOBaHWE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjbTaTa H3yYCHHs OCHOB
CTPOCHHUS MaTepu U QyHIaMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUEe YMEHHI OOBSCHATH SIBICHUS C HWCIOJIb30BAaHUEM (PU3NUECKHUX
3HAHWH W HAYYHBIX JOKA3aTEIhCTB;
dbopMHUpOBaHWE TPEACTABICHUH O ponmu (GU3UKKA IS Pa3BUTHA JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1eNield 00ecreunBaeTCsl pPeleHueM CISAYIOMUX 3a1ad B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypPOBHE CPEHETO O0Iero oOpa30BaHuUs:



NpUOOpPETEHUE CUCTEMBbl 3HAHUM 00 OO0mMX (QU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpWsX, BKIOYas  MEXAaHWKY,  MOJIEKYJSIpHYI0  (DU3HKY,
AIIEKTPOIUHAMUKY, KBAHTOBYIO (PH3UKY U 3JIEMEHTHI aCTPOPHU3UKH;
dbopMHpOBaHUE YMEHHM MPUMEHSATh TEOPETUUYECKUE 3HAHUA I OOBICHEHHUS
bu3nueckux SBICHUI B MPUPOJE W JUIsl NPUHITHS TPAKTUYECKUX PEIICHUN B
MMOBCEHEBHOM JKHU3HMU;

OCBOEHHE CIOCOOOB PEIICHHS Pa3UYHBIX 33734 C SBHO 3aJlaHHON (U3NYECKOM
MOJICNIbIO, 3a/iay, MOAPa3yMEBAIOIUX CaMOCTOSITEIbHOE CcO3AaHue (PU3nYECKOn
MOJIeJIY, aJICKBATHON YCIIOBUSAM 3a/1a4H;

NOHUMaHue (U3NYECKUX OCHOB U MPUHIIUIIOB JIEUCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSATEJbHOIO IUJIAHUPOBAHWS U IPOBENCHHUS
(¢u3NYeCKuX 3KCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauuud HHpOpMaIuH,
OIIPEIENICHUS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JaHUE YCIOBMM Ui Pa3BUTHS YMEHUH MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBojauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEZEINIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipensaraemplii B mporpamMmme 1O (U3MKE TMepedeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BHIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEH 00yUarOIIUXCS.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS
®usuka — Hayka o npupojae. HayuHble METOABI MO3HAHUS OKPY’KAIOIIETO MHUpA.
Ponb sKcriepyuMEHTa U TEOPUM B MPOIECCE MO3HAHUSI MPUPOAbI. JKCIEPUMEHT B
busuke.
MonenupoBanue (GU3NYECKUX SBICHUM M MporeccoB. HaydHble THUIIOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.
Ponps u MecTo ¢usuku B GopMUPOBAHUN COBPEMEHHON HaAyYHOM KapTHHBI MHPa, B
MPAKTUYECKOMN JEATENBbHOCTH JIFOJCH.
Jlemoncmpayuu
AHaJIOroBbIe U ITU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe ABWKEHHE. (OTHOCUTENBHOCTh MEXAHWYECKOTO  JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.
[lepemenienue, CKOPOCTh (CpeIHsIsi CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaIbHOW TOYKH, MX MPOCKIHMH HAa OCH CHUCTeMbI KoopauHatr. CrokeHue
MIEPEMEILICHUM U CIIOKEHHUE CKOPOCTEM.
PaBHOMEpHOE ¥ pPaBHOYCKOPEHHOE TMpSIMOJUHEHHOe JBIkeHue. [ 'paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IepeMeUICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.
CBoOosHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaiCHUSI.
KpuBonuHeitHoe ABHKEHUE. [[BUKEHHE MAaTepHaIbHOW TOYKH IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEMHAsl CKOPOCTh.
[lepuon u wactora obparmienus. LleHTpocTpeMUTENBPHOE YCKOPEHHE.
TexHuyeckue ycTpoWCTBa M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, JBUKEHUE
CHapSJI0B, IICTTHbIC U PEMEHHBIC MepeIayuu.
Jlemoncmpayuu
Mogenb cucTEMbl OTCU€Ta, WJUIIOCTPALUSl KUHEMATHYECKHX XapaKTEPUCTHK
JIBYDKCHUSL.
[IpeobpazoBanne NBUKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.
[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.
HaGmronenne naBwkeHUs Tena, OpOIIEHHOTO IO YIJIOM K TOPU3OHTY W
TOPU30HTANBHO.
N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Hanpagiienue ckopocTu Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, nabopamopuvie pabomul

WN3ydyeHne HEPABHOMEPHOIO JBHKECHHMS C LENbI0 ONPEACICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHHUS MEXKIAY NYTSIMU, MPOMAECHHBIMA TEJIOM 34
IIOCJIEAOBATEIbHBIE PAaBHBIE IIPOMEXYTKA BpPEMEHM IIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yyenue ABUKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuammn otHocurensHOCTH ['anunes. Ilepsriii 3akoH Hprorona. MHepunanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnio3uiuu cui. Bropoil 3akon HeroToHa miis
MaTepuagbHOU TOUKU. Tpernii 3akoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHOro tsarotenus. Cuiia tsoxectu. [lepBas kocmuyueckast CKOpOCTb.
Cwuia ynpyrocru. 3akoH ['yka. Bec rena.

Tpenue. Bunbl TpeHust (mokos, ckojbxeHus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpOTUBIIEHUS NPU JIBU>)KEHUU TEJa B AKUIKOCTH UIIU Ta3e.
[TocTynarenbHOE M BpalllaTeIbHOE JIBHIKEHHE a0COJIFOTHO TBEPIOrO Tea.

MOMEHT cHJIbl OTHOCHUTENIBHO OCH BpamieHus. [lnedo cunbl. YcnoBus paBHOBECHUS
TBEPIOrO Tea.

TexHnueckue yCTpOMCTBA U MPAKTUYECKOE TPUMEHEHHUE: TTOAIUINUITHUKH, JBUKEHUE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepuuUu.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEN.

Bropoii 3akoH HproToHa.

N3mepenune cuil.

CnoxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECH.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI  YIIPYTOCTH, BO3HUKAKOIIUMX B IPYXKUHE H
PE3UHOBOM 00pa3sIie, OT ux aehopMaIium.

HccnenoBanne ycinoBUil paBHOBECHS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAICHUSI.



Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

HNMiynbc MaTepruanbHON TOYKH (Tena), CACTEMbI MAaTepUAIbHBIX ToueK. MMmymbc
CWIbl U W3MEHEHUE UMITyJIbCa TeJla. 3aKOH COXpPAaHEHUs HUMITyJbca. PeakThBHOE
JBHYKCHHE.

PabGora cribl. MOIIIHOCTE CHITBI.

Kunernyeckass »Heprus MaTepuaiapbHOW Toukd. Teopema 00 U3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[TorenunansHas sHeprud. [loTeHumanpHas 3HEprust ynpyro aedopMHUpPOBAHHON
npyxussl. [loTeHnmanpHas sHeprus Tena BOJINU3H MOBEPXHOCTU 3EMJIH.
[ToreHunanbHbBIE M HENMOTEHLMAIbHbIE CHJIbL. CBs3b pabOThl HEMOTEHIMAIBHBIX
CHUJ C W3MECHEHHUEM MEXAHWUYECKOW JHEPIrUM CUCTEMBI TEN. 3aKOH COXPAHEHUS
MEXaHHYECKON JHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE IMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN UCTOJIET, TBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE BUXKEHUE.

[lepexon noTeHLMANbHON YHEPTUH B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopnsie padbonul

N3yyeHue abCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX HUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsA3M pabOTHI CUIIBI ¢ U3MEHEHHEM MEXaHWYECKOW 3HEpruM Teina
Ha [IPUMEpE PACTKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIEC TIOJOXKEHUSI MOJICKYISIPHO-KUHETUYECKOM TEOPUM M HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIN CTPOCHUS Ta30B, XUIKOCTEH U
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosiekyi. KonunyectBo BemiectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkama temneparyp
[enbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJSPHO-KUHETUYECKOU
TEOpUM WJCATBLHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak Mepa CpenHen
KMHETHUYECKOW DHEPruy TEIUIOBOTO JIBWKEHMsS 4dacTull rasza. lllkama temmeparyp
KensBuna. l'a3oBbie 3akoHbl. YpaBHenne MenaeneeBa—Kianeiipona. 3akoH
HanproHa. WM3ompoueccsl B HIEATbHOM Tra3e C IOCTOSHHBIM KOJUYECTBOM



BemlecTBa. ['paduueckoe mpeacTaBICHUE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.
TexHUYeCcKue yCTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMeETp.
Jlemoncmpayuu
OnbIThI, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHHUE BelllecTBa, Gororpaduu MoJeKyml
OPraHUYECKUX COCAUHECHUMU.
OmnbITel 110 UM Py3un KUIAKOCTEH U ra30B.
Monenb 6pOyHOBCKOTO ABUKEHUS.
Mopaens onbita llTepHa.
OMBIThI, TOKA3bIBAIONIUE CYIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.
Monaens, nuTrocTpupyromas Ipupoay AaBICHUS Ia3a HA CTEHKU COCY/a.
OneIThl, WUIIOCTPUPYIOIIUE  ypaBHEHUE  COCTOSHUS  MACAIBHOIO  Tasa,
U30ITPOLIECCHI.
Yyenuueckuii sxcnepumenm, 1abopamopsie padomul
OmnpeneneHue Macchl BO3/1yXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEPEHUIT 00bEMa
KOMHATBbI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEM.
HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMETPaMH COCTOSTHUSL Pa3peKeHHOT0 rasa.
Tema 2. Ochogebl mepmoounHamuxu
TepmoauHaMuueckass cHUcCTeMa. BHYTpeHHSs DJHEprus TEPMOIUHAMUYECKON
CUCTEMBI U cOcO0bI €€ n3MeHeHus1. KonnuecTBo TemioTel U pabota. BHyTpeHHss
HEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IPH TEIJIONEpeaaye.
[Tonsitue 00 ammabatHoM miporecce. llepBwiii  3aKOH  TEPMOJAMHAMUKHU.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. I'paduueckas
MHTEpHpeTanus padoThl rasa.
Bropoii 3akon TepMmoguHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.
TemnoBble Mamuubl. [IpuHIUTIBI ACUCTBUS TEIUIOBBIX MaimuH. [IpeoOpazoBanus
HHEPruM B TEIUIOBbIX MamuHax. KoadduuueHT mosie3Horo AeHCTBUS TEMIOBOU
MamuHbl. [y KapHo u ero ko3 puuueHT noie3Horo AeMCcTBUs. DKOJIOTHUYECKUE
pOOIEMBbI TEIIJIOIHEPTETUKHU.
TexHru4ecKue yCcTpocTBa M MPAKTUYECKOE IPUMEHEHHUE: JIBUTATEIb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIbHUK, KOHAUIIMOHED.
Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH »HEpruy Teja MPU COBEPILIEHUU PpaOOTHI: BBLIET
npoOku U3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN SHEPTUU (TEMIIEpATyphl) TeNa MPU TEIUIoNepeaade.
OnpIT M0 a1abaTHOMY PACHIUPEHHIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).



Mopaenun napoBoil TypOWHBI, JBHUTaTelisi BHYTPEHHETO CrOpaHus, PEaKTUBHOTO
JIBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonl
[TapooOpa3oBanue u KoHmeHcanus. VcmapeHue u kumeHue. AOCOMIOTHAsS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMITEPATyPhl KUTICHHS OT JIaBJIICHUSI.

Teépnoe Ttemo. Kpucrammuueckue u amopdHble Tela. AHU30TPONHUS CBOMCTB
kpuctamioB. JKunakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBrneHue wu
KpUCTaJUTM3aIus. Y IeJabHas TeroTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHHYeCKre YCTpPOMCTBA M MNPAKTUYECKOE MNPUMEHEHHE: TUTPOMETp U
MICUXPOMETP, KAIOPUMETP, TEXHOJOTUH MOJYYECHHUSI COBPEMEHHBIX MaT€pHUasioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX NapOB.

Kurnienue npy noHM>XKEHHOM J1aBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUS! KPUCTALTMYECKOTO BEIlIECTBRA.
JleMoHCTpanus KpUCTaioB.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol

HN3mepeHne OTHOCUTENIbHOW BIaKHOCTH BO3AyXa.

Paznen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

DnekTpu3anus Tea. DJIeKTpUUYecKuid 3apsa. JIBa BuJa AIEKTPUYECKUX 3apsJiOB.
[IpoBOIHMKHM,  [OHUAJIEKTPUKA W TOJYNPOBOAHUKU. 3aKOH  COXPAHEHUSA
AIEKTPUYECKOTO 3apsa.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TouyeuHbId 3IEKTPUYECKUN 3apsi.
Dnektpuueckoe mone. Hampsok€HHOCTh  anekTpudeckoro moiist.  [Ipuniun
CYHEPIIO3ULUN DJICKTPUUYECKUX ToJieH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
OJIs.

PabGora cun anektpocratudeckoro mojs. IloreHuuan. Pa3HOCTh MOTEHIMANIOB.
[IpoBOOHUKM W JUAJIEKTPUKU B JJIEKTPOCTATHYECKOM Toje. JludnmekTtpudeckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. OJEKTPOEMKOCTh IUIOCKOTO KOHJAEHCATOpA.
DHeprus 3apssKEeHHOTO KOHEH CaTopa.



TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DJIEKTPOCKOIL,

AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE BJIEKTPONpPHOOpOB,

KOHJICHCATOp, KOMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3auMmopenicTBre HAANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTuIeCKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJICHCAaTOpa OT IUIOWIAAX TUIACTHH,

PaCCTOSIHUS MEXKTy HUMU U JUAJICKTPUUECKON MTPOHUILIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATopA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padomul

N3mepeHne 2meKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DIIEKTPUYECKHAN TOK. Y CIIOBUS CYIIECTBOBAHHUS IICKTPUUECKOTO TOKA. MICTOUHMKH

Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DIIEKTPUYECKOE  CONMPOTUBJIEHWE.  YJIEIbBHOE  CONPOTUBIICHUE  BEIIECTBA.

[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COCIMHEHNE MPOBOIHUKOB.

Pabora  amekrpuyeckoro  Toka.  3akoH  JDxoymsa—Jlennma.  MommHOCTB

AIEKTPUYECKOTO TOKA.

DNEeKTPOJBIXKYIIAA CUJIAa U BHYTPEHHEE COMPOTHBICHUE MCTOYHHUKA TOKA. 3aKOH

OmMa 17151 ToJTHOM (3aMKHYTOM ) AieKkTpuueckoil rienu. KopoTkoe 3ambikanue.

DJIEKTPOHHAs TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCHUMOCTH COINPOTHUBIICHUS

METAJIJIOB OT TemiepaTypbl. CBEpXIpOBOJIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAsI U TPUMECHAsI TPOBOAUMOCTD MOJTYIIPOBOIHUKOB.

CaoiictBa p—n-niepexoza. [loaynpoBoAHUKOBBIE TPUOOPHI.

DJIEKTPUYECKMI  TOK B pacTBopax W pacmjaBax  3JIEKTPOJIUTOB.

DNEeKTpOIUTUYECKas: AUCCOIUALNS. DIEKTPOIH3.

DneKTpuuecKud TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITEIbHBINA pa3psi.

Monnus. I1na3zma.

TexHn4eckre yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETD,

peocrar, HUCTOYHUKH TOKa, AIIEKTPOHATrpEeBaTEIbHbIE puOOPHI,

AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHNS, BAKYYMHBINU IO/,

TEPMUCTOPHI 1 POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN JTUO]I, TaTbBAHUKA.
Jlemoncmpayuu



N3mepenre cuitbl TOKAa U HAMIPSKEHUS.

3aBUCUMOCTh  CONPOTUBIICHUS ITWIMHAPUYCCKAX IPOBOJHUKOB OT JJIUHEI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTeprana.

CwMelaHHOE COeTMHEHNE TPOBOTHUKOB.

[IpsmMoe  u3MepeHue  dAIEKTpoABMXKYyHIeH  cuibl.  KopoTkoe — 3aMbIkaHue
raJbBAHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTb CONPOTHUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTH 3JIEKTPOIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3TyXa.

OAHOCTOPOHHSISI MPOBOAUMOCTD JTNO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepennie 3IEKTPOJBIKYIICH CHIIBI HWCTOYHMKA TOKAa M €ro BHYTPEHHETO
COMPOTHUBJICHUSI.

HaGmronenue anextpoiusa.

Me:xnpeaMeTHble CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro yposHs B 10 Kitacce oCylecTBIsSIETCs ¢ y4ETOM
COJIepPKATEIIbHBIX MEXKIIPEIMETHBIX CBSI3€H C KypcamMH MaTeéMaTHK{, OMOJIOTHH,
XUMUH, reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.
Mamemamuxa: pelieHHe CUCTEMbl ypaBHEHUH, JIMHEWHas (QyHKIus, napabosa,
runepOosia, ux rpadukd M CBOWCTBA, TPUTOHOMETpUUYECKHE (DYHKIIMHU: CHHYC,
KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXJECTBO,
BEKTOPBI M UX TIPOSKIIMH Ha OCH KOOPJIMHAT, CIIOKEHHE BEKTOPOB.

buonoeus: mexanmdeckoe IBIKEHHE B JKMBOW mnpupojne, auddysus, ocMmoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUCCKHUE SBJICHUS B )KUBOU TPUPOJIC.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOEHHUE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W
ra3oB, JJIGKTPUYECKHE CBOWCTBA METAIIOB, DJICKTPOJIMTUYECKAS TUCCOIUAITUS,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTH BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonocus: peoOpa3oBaHUE JIBUKEHUN C HMCHOJIB30BAHHEM MEXaHU3MOB, YUET
TPEHUS B TEXHUKE, MOIIUITHIUKHY, UCIIOJI30BAHNE 3aKOHA COXPAHEHUSI UMITYJIbCa B
TEeXHUKE (pakeTa, BOJOMET U JPYTHE), IBUTATeh BHYTPEHHETO CTOPAHUS, TapoBast
TypOuHa, OBITOBOM XOJIOAWJIHHUK, KOHJUIIMOHEP, TEXHOJOTUU TOTyYEHUs
COBPEMEHHBIX MaTe€pHalOB, B TOM YHCJIE HAHOMATEPUAIOB, U1 HAHOTEXHOJIOTHH,



AIIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHUE JIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, AJIEKTPOHArpeBaTelIbHbIE MPHOOPHI, AIEKTPOOCBETUTENBHBIE MPUOOPHI,
rajJbBaHUKA.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydyeOHOro mnpeamera «®PuU3MKa» HA YPOBHE CpEAHEro OOIIEero
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PEe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUUMXCA PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, pacCUIMPEHHE >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOr0 BOCIIMTAHMSA:

c(OpPMHPOBAHHOCTH TPAKIAHCKON MO3MLKUK 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUNUCKOr0 OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)KAaHCKOTO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U HAa3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTAapHOM M BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NIaTPUOTU3MA,;

LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIlIeHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JEATEIBHOCTH YUYEHOI0;



OCO3HaHUE JINYHOTO BKJIaJ|a B MOCTPOEHUE YCTOWYMBOTO Oy yIIEro;

4) 3CTeTHYEeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYasl 3CTETUKY Hay4YHOTO TBOPYECTBA,
IpUCYIIETO (PU3NIECKON HAYKE;

5) TpyA0BOro BOCIIHTAHUSI:

UHTEpEC K pa3lnyHbIM cdepaMm MpodhecCHOHATbHON IesSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOHN U TEXHUKOMW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

c()OPMHPOBAHHOCTh 3KOJIOTMUECKOW KYJIbTYphl, OCO3HAaHUE TIJ100aIbHOrO
XapakTepa dKOJIOTHYECKUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre OmbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 QU3HUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOU JEeATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATH  NIPOEKTHYIHD M HCCIEI0BATENIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBaTH W aKTyallu3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,



pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.
Bba3oBble uccienoBareibckme 1eiCTBUS:

BJIa/IeTh HAYYHOW TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOJaMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMU y4e€OHO-HCCIIEIOBATEIbCKON U MPOEKTHOMN JESITeIbHOCTH
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TTOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpETallui, MPeoOpa3oBaHUI0 M MNPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBJISITH TPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJM3MpPOBATh 3a/auy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UpOBaTh TOJYYCHHBIE B XOJE€ pCEHICHUS 3a7add pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT,

yMETh TIEPEHOCUTHh 3HaHUSA MO (HU3MKe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJM3,
CHUCTEMAaTH3alMI0 U WHTEPIPETANI0 WHPOPMAIMK Pa3INYHbIX BUAOB M (OpM
NIPEICTABIICHNUS;

OLICHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHI B PEUICHUMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMYHbIX (opMaTax ¢
y4€TOM Ha3zHayeHHs] THPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMpAs ONTUMAIbHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3alUu.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3UKK U BO BHE-YPOUHOHU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYacTHUKAa KOMAaHABI B
o0l pe3yabTaT no pa3padOTAHHBIM KPUTEPHUSIM;

npejyiaraTb HOBBIE IPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOATENILHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsM;

pacIIMpATh paMKH Y4EOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JefaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 0O0JaCTH
(bU3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIECSTEIBHOCTD,

OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEUCTBUA W MBICIUTEIBHBIX TIPOIECCOB, WX PE3YyIbTaTOB M
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLICHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0Iero oOpa3oBaHUs Yy OOydarOIIuXcs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOJIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITh YBEPEHHBIM B ce0€;

caMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIIKCHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOYAIOIINX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUM:
JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;



YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepualibHas TOYKa, MHEpLUHAJIbHAsl CUCTEMa OTCUETa, a0COIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SABJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMOJIelicTBUE Tell, TUu(dy3us, OPOYHOBCKOE JIBI)KEHUE, CTPOSHUE >KUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00BhEMA TeJl NPY HarpeBaHUM (OXJIAXKICHUHN ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZie, CBSI3b MEXKIY TIapaMeTpaMu COCTOSIHMS Ta3za B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAJIbHAS SHEPIusi, MEXaHUYeCKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBAaTh M3YYCHHBIC TEIJIOBbIC CBOMCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; NpPU  ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIC AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUYECCKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
IpU ONMHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIB3yEeMbIX
BEJIMUMH, UX OO0O3HAYEHUs] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHA,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM



OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEN KMHETUYECKOW 3HEPIHH TEILUIOBOTO JBMXEHHUS MOJIEKYJ C
a0COJIFOTHON TeMmmepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TIPUHIAIBI JCHCTBUSA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBath mpobiieMy/3agadyy M THUIOTE3y Yy4eOHOro HKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUsT U HMCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BU/JIE TaOJIUILI U TPa(UKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHMUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOoOXoaAuMble i €€ pelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATBHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BaTh  MpPU  pEIIeHHH  y4eOHbIX  3aJady  COBPEMEHHBIE
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIIPHON MHGOPMAIIHH, TOTYYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAITM3UPOBATH MOTydaeMyi0 HH()OPMAITHIO;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMU U TEXHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJJAHUPOBATh JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTO (GU3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YyYEHHBIX (U3HMYECKUX MOJIEIICH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpHU peuIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (puU3MUECKHUe SBICHUS (TPOIECChI) U OOBIICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: IJIEKTPUUYECKAS] TPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUWUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETa, OTPAXKEHUE, IPEIOMIIECHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOB3Ys (PU3MUYECKHUE BEIUYUHBI:
DIEKTPUYECKUI 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO MOJIEW, MEPUOJ W 4YacTOoTa
KojeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsiji W CHJla TOKa B Tpolecce



TapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUYEHHs M €JAMHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO/T MOTypacmaga, SJHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATh 3HAUCHHE (PU3NYECKON BETUUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SBJICHUS, UCIOJB3YS (PU3UUECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YMCIIA, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pa3jinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOUTh W OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAHOBKY M3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C MCHOJIb30BAaHUEM
OpsIMBIX M3MEPEHMI: TMpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeNaTh BBIBOBI IO Pe3yJIbTaTaM HCCIEIOBAHNUS;



co0moaTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHN UCCIIEIOBAHUA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (hHU3MUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYMHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTHYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEICTABJICHUS YUYEOHOW U Hay4YHO-TIOMYJIAPHON MH(POPMALIMH, MOJTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOJIb30BAaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpalleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHHe C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUTAHUPOBaTh pabOTy TpyNIbl, pPAalMOHAIBHO pAaCHpenessaTh OO0S3aHHOCTH U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 0 0 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 0 0 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
®dusuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUS OKPYXAIOIIETO MHUPA. 1 0 0 bubnnorexa [JOK
BBoaHBIN HHCTPYKTaX IO TEXHUKE https://m.edsoo.ru/ff0c32e2
0€30MacHOCTH
Ponb u Mecto pusuku B popMupoBaHuu
COBPEMEHHOM Hay4yHOI KapTUHBI MHUPA, B 1 0 0 bubmmorexa [JOK
p . i P Vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOHN JCITeITLHOCTH JIFOIeH
Mexanunueckoe nBukeHue. OTHOCUTEIHLHOCTD
MEXaHUYECKOro NBIKeHU. [lepemelnieHue 1 0 0 bubmorexa HOK
e ’ https://m.edsoo.ru/ffoc3508
CKOPOCTb, YCKOPEHHUE
PaBHOMEpHOE IpsIMOSIMHEHOE JBUKEHUE 1 0 0 brbmmorexa LTOK
P P A https://m.edso0.ru/ff0c3620
PaBHOyCKOpEHHOE TIPSIMOIIMHEWHOE bubmmnoreka HOK
1 0 0
JBUJKECHHE https://m.edsoo.ru/ff0c372e
CBoOogHoe majieHue. Y CKopeHue 1 0 0 bubnnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue 1 0 0 bubmuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuaIMT OTHOCUTENBHOCTH [ amuies.
. but6mmoreka [IOK
WNuepuuanenble cuctemsl oTcueTa. [lepBrlii 1 0 0

3akoH HproroHa

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpuHuun cynepno3unuu

9 cui. Bropoit 3akoH Herotona aiis bubmorexa LIOK
' p . a https://m.edsoo.ru/ff0c3be8
MarepualbHON TOUKH
10 Tperuii 3akoH HproTOHA [U1s1 MarepuaibHbIX bubnuoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
bub6nmmoreka [IOK
11 Cuna octu. 3akoH ['yka. Bec Tena
yHpyr K https://m.edsoo.ru/ff0c3el8
Cuna tpenunsa. Koxddumment tpenus. Cuia
12 con OEBHGHHﬂ 1 (11)/1(1) BI/I)KeHI/IIf Tena B bubmmorexa [JOK
P puA https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
13 3aKoH BCEMUPHOTO TsAroreHus. Cuna bubnnorexa [JOK
TsbKkecTH. [lepBast KocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
[TocrynarenbHOe U BpamareabHOE ABUKCHUE
14 a0CcoMOTHO TBEPAOTO Tesa. MOMEHT CHJIBIL. bubmmoreka [JOK
I1imeqo cuiibl. YcnoBust paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. IMIynbe cuibl. 3aKoH bubmmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetnueckas
16 SHEprusi MarepuanbHoi Touku. Teopema 06 brbmmorexa LTOK
P p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKON IHEPTUr
[TorenuunanesHas sHeprus. [loTeHunansHas
17 SHEPTHs yrnpyro aeGopMupoBaHHON bubnmnoreka [JOK
npykuHbl. [loTeHnManbHas s3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [ToTenuumanbHble 1 HEMOTEHIIUATBHBIE CHUIIBI. bubnmnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

CBs3b pa6OTbI HCIIOTCHIMAJIBbHBIX CUJI C
W3MEHEHHEM MEXaHUYECKOM OHEpIrun
CHCTEMEI Tejl. 3aKOH COXpaHCHUA
MeXaHMYeCKOH OHEPIrun

https://m.edsoo.ru/ff0c478c

19

JlaboparopHuas pabota «VccienoBanue CBSI3U
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
SHEPrUH Tella Ha MPUMEPE PaCTKESHUSI
PE3MHOBOT'O KIyTa

20

PeseprHblii ypok. O000maronmii ypok
"Kunematuka. [lunamuka. 3akoHbI
COXpaHEHHUs B MeXaHHKe"

bubnunoreka LIOK
https://m.edsoo.ru/ff0c8c56

21

22

23

Konrponsnas padora no reme «Knnematuka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nsxkenue. uddysus

Xapakrtep ABUKEHUS U B3aUMOJACHCTBUSA
YyacTHUll BeuecTsa. Mojenu CTpoeHus ra3os,
JKUJIKOCTEN U TBEPJIBIX TEI

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4b74

bubnuoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

24

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostnuas ABoraapo

25

26

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

but6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

27

AGcomoTHas TemrepaTypa Kak Mepa cpeiHei
KHHETHIECKOMN OHEPIUU ABHUKCHUA MOJICKYII.

but6mmoreka [IOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

VYpasuenue Menneneesa-Kianelipona

28 3akoH JlambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «lccrnenoBanue
29 3aBUCUMOCTH MEXTy TTapamMeTpaMu
COCTOSTHUS Pa3peKEHHOTO Ta3a
W3ompouieccel B naealbHOM ra3e U ux Bu6mumoteka [JOK
30
rpaduyueckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprus TepMOIuHAMUYECKON
31 CHCTEMBI B CTIOCOOBI €€ N3MECHCHUS. bubnuoreka [{OK
KommuectBo TemnoTs! u pabora. BuyTpennss https://m.edsoo.ru/ff0c5952
SHEPTHUsl OJJHOATOMHOTO UICATBHOTO ra3a
bubnuoreka [{OK
32 Bt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VYnenbHas TEMI0EMKOCTh BEIIECTBA.
33 KonudecTBo TEIIOTH MpH TeIUIonepeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
34 IlepBbIil 3aKOH TEPMOAUHAMUKHU U €r0 bubmmnoreka HOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ff0c5efc
35 Heob6patumocThb nporieccoB B MpUpOIE. bubmuoreka [IOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edso0.ru/ff0c6230
36 [Mpunnun nevictus u KI1J Termooit bu6nmorexa LIOK
MaIIuHbI https://m.edsoo.ru/ff0c600a
37 Hukn Kapno u ero KIIJ{
38 DKoOTHYeCcKHe TPOOIEMBI TEIUIOOHEPTETHKH
39 O6o6maromuit ypok «MomnekymsipHas bubnmnoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso00.ru/ff0c6938
40 KonTponbhas pabota no teme bu6muoreka [IOK

«MonexynsipHas ¢puznka. OCHOBBI

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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TCPMOANHAMUKU

41 [TapooOpa3oBaHre U KOHIEHCAITUSA. bubnmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS 1 OTHOCUTEJIbHAS BIIAYKHOCTh bubnuorexa [IOK

42 .

BO3Ayxa. HachlllieHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPONHS CBOWCTB Bu6mumoteka [JOK

43
KpucTauioB. JKuJIKre KpUCTaIIbI. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI

44 [InaBnenue u kpucramuM3anus. Y geabHast bubnnorexa [JOK
terutoTa ruaBieHus. Cyonumanus https://m.edsoo.ru/ff0c6708

bubnuoreka [{OK

45 v 0

PABHEHHE TEIDIOROTO banatca https://m.edsoo.ru/ff0c6820

46 DnekTpusanus Tei. DIEKTPUIECKUH 3apsl. bubnnorexa [JOK
JIBa BHJ1a DIIEKTPUYECKUX 3apsA0B https://m.edsoo.ru/ff0c6bcc
[TpoBOAHMKY, TUINEKTPUKH U

47 n(fn ﬂOBO HI/?KI/I 3aK(I:H COXpaHEHUs bubmorexa LOK

YHPOBOA ) P https://m.edsoo.ru/ffOc6bcc
3JIEKTPUYECKOTO 3apsiaa

48 B3aumoneiictBue 3apsinoB. 3akon Kynona. bubmuoreka [IOK
ToueuHbIN HIEKTPUUECKUN 3apsT https://m.edsoo.ru/ffOc6ce4
Hanpsx€HHOCTB JIEKTPUUECKOTO TOJIA.

49 [TpuHIUI CyNEPIIO3UITNH STEKTPUUECKIX brbmmorexa [TOK

p UH yrep H . p https://m.edsoo.ru/ffOc6df2
noJiel. JInHuu HanpsKEHHOCTH

50 Paborta cuit 3neKTpocTaTuYecKoro mods. bubmuoreka [IOK
Ilorennuain. Pa3HOCTh MOTEHIINAIOB https://m.edsoo.ru/ffOc6f00
[TpOBOAHHKY M TUIJICKTPUKH B

P 8 P but6mmoreka [IOK

51 AIIEKTPOCTATUYECKOM IIOJIE.

I[I/I3J'ICKTpI/ILICCKa${ IpOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018
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52

53

OnekrpoémkocTb. Konaencarop

:‘)J'IGKTpOéMKOCTB IIJIOCKOI'0 KOHACHCATOpa.
9Hepr1/1;1 3apsXKCHHOI'O KOHACHCATOopa

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

bubnunorexa LIOK
https://m.edsoo.ru/ff0c72c0

54

55

56

57

58

JlabGoparopnas padota "M3mepenue
ANEKTPOEMKOCTH KOHAEHcaTopa'

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO ammapara,
CTPYHMHOTO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE JICKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymecTtBoBanus. [TocTosuubIil Tok. Cuna
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE TPOBOHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COCMHEHHS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH JEKTPUUECKOrO TOKA.
3axoH /[xoynsa-JleHna

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc74f0

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

59

3axon OMa 1715 TOJTHOM (3aMKHYTOM)

ANeKTpuuecKon uenu. Kopotkoe 3ambIkaHueE.

JlaGopatopnast pabora «M3mepenne I1C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS

bubmmoreka IIOK
https://m.edsoo.ru/ff0c7ae0

60

DNeKTpOHHAs IPOBOJUMOCTH TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepxnpoBOANMOCTb



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DneKTpuueckuil TOk B Bakyyme. CBoiicTBa

61 1
AIEKTPOHHBIX MYyYKOB
[TonynpoBOJHUKHY, UX COOCTBEHHAS U
62 i Hl\}/IIZEHaSIII[I oBoauMOCTh. CBOHCTBA p—N- 1 bubmmorexa LIOK
p POBO ’ P https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBoAHIKOBBIC TPHOOPHI
DJIEKTPUYECKUI TOK B paCTBOpPAX U
paciuiaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
63 1
DIIEKTPONUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIeKTPUYECKUI TOK B razax.
. . bubnuoreka [{OK
64 CaMOCTOSTEIbHBIA U HECAMOCTOATEIbHBIN 1
https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
65 1| aKTII:quIcoe 1| IEMCHSHI/IG };T IZIBI/IJ'Ia 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acCHOCTU
. bubmuoreka [JOK
66 O0606manmuil ypok «IeKTPoInHAMUKA» 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabora no teme
67 «Qnekrpocraruka. [TocTosHHBIH 1 bubmmnoreka HOK
JJIEKTPUYECKUN TOK. TOKH B pa3an4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
68 PesepBHblil ypok. O60061maomui ypok no 1 bubmmnoreka HOK
temam 10 kmacca. TecroBas pabota https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe odiiectBo «M31aTenbCTBO

«IIpocBemenue»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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