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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro oOuIero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKU — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpenesisieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBAHUE YMEHUU MPUMEHSTH
HAyYHBIA METO]I TO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMH,
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 peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKMX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasjena Kypca, TaKk M MHTETPUPYsS 3HAHUSA U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAeNd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HEeoOXouMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YYCHHs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpeacTaBICHUNA O poNMH (PU3UKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TMpUOOpETeHHME  CUCTEMBl  3HaHUKW 00  o0mWMX  (UBHYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoautcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO).
[Ipennaraemerii B mporpamMme Tmo (u3uKe TmepeueHb JadopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUA

®u3uka — HayKa o npupoje. Haydnsle METOIBI MO3HAHKS OKPYKAIOIIETO MUPA.
Ponp 3kcnepumeHTa M TEOpUM B IPOLIECCE IMO3HAHMS NPUPOIABI. ODKCIIEPUMEHT B
busuke.

MopenupoBanue (U3MYECKUX SBJICHUA M mpoueccoB. HayuHble TUNOTE3BI.
®u3znyeckre 3aKOHbl U TEOPUHU. ['paHUIBl MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Pounb 1 MecTo pu3uku B popMUPOBAHUN COBPEMEHHOW HAyYHOUM KapTUHBI MUpAa,
B IIPAKTUYECKOU IEATEIIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. (OTHOCUTEIBHOCTh MEXAHWUYECKOTO JBHMXKECHUS.
Cucrema otcuéra. Tpaekropusi.

ITepemenienne, CKOpocTh (CpeaHsiE CKOPOCTb, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHUE MaTEepUAIBHOM TOYKH, WX MPOCKIIMU HA OCH CHUCTEMBbl KOOPAWHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TMpsIMOJIMHEWHOE JBwkeHue. [paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOPEHMS, IIYTH U IEPEMEIICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBobOosHOE TIasieHne. Y CKOpeHUE CBOOOIHOTO MaiCHUSI.

KpusonuneitHoe aBrkeHue. J[BHKEeHNE MaTEPUATIBHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM I10 MOJYJK CKOPOCTBIO. YTJIOBasg CKOPOCTb, JMHEWHAs CKOPOCTb.
[Tepuon n wactora obparieHus. [leaTpocTpeMuTebHOE YCKOPEHHE.

TexHudeckre yCTpOMCTBA U  MPAKTUYECKOE MPUMEHEHHUE: CHUIOMET,
JIBUKEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHBIC MIEPEIAYH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUYETA, WIUIIOCTpALMsA KHUHEMATHYECKUX XapaKTEPUCTHUK
JIBMKEHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue nBwxkeHus Tena, OpPOIIEHHOTO TMOA YIJIOM K TOPHU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus cBOOOAHOTO MaeHUS.

Hanpagnenune ckopoctyl pu ABMKEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydyeHne HEPABHOMEPHOTO ABMKEHHS C LEIbIO OIMPENECICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLICHUS MEXAY MOYTSIMHU, IPOUJCHHBIMU TEJIOM 32
MOCJICIOBATEIbHBIE  PABHBIC IPOMEXYTKH BPEMEHUM IPHU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne NBMKEHUS [IAPUKA B BA3KOM KUIKOCTH.

N3yuenune aBuxkeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipyammn ~ otHOocuTensHOCTM — l'ammnes.  lIlepeeii  3akoH  HbroroHa.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. I[lpuniun cynepno3unuu cui. Bropoit 3akon HeroToHa 111st
MaTepuagbHOU TOUKU. Tpernil 3aKkoH HproTOHA 111 MarepuaibHbIX TOYEK.

3akoH BceMupHOTO TAroteHusa. Cuna tsoxectu. IlepBas kocMHuueckas CKOpPOCTb.

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

Tpenne. Bunbl Tpenus (1mokosi, ckoibxenusi, kauenus). Cuna tpenusi. Cyxoe
Tpenue. Cuiia TpeHHsl CKOJBKEHHS U cwia TpeHus nokos. KoadduiumeHnt tpeHus.
Cuita conpoTUBIICHUS IPH IBUKEHUHU TEJIA B )KUJIKOCTH WIIH rase.

[locTynarenbHOE M BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO TeEa.

MOMEHT Cuiabl OTHOCHTENBHO OCH BpamieHus. Ilnedo cunbl. YcnoBus
paBHOBECUS TBEPAOIO TEJIA.

TexHuueckrue YCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHUE: MOJALIMIIHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuu.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIMNX TET.

Bropoii 3akon HerotoHna.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yckOpeHHOM noABEME U TAJCHNH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAUEHUS U CKOJIbXEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buasl paBHOBECH .

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Nzyuenne aBmxeHust Opycka 1o HaKJIOHHOW TIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CUJI YNPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pPE3MHOBOM 00pa3siie, oT ux aedopmaruu.



Hccnenoanue ycnoBuii paBHOBECHS TBEPAOTO TEJa, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanuke

NmMmnynec MartepualibHOM TOYKM (Tena), CUCTEMbl MaTE€pUANIBHBIX TOYEK.
NmMmnynbe cunbl M M3MEHEHUWE HMIyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCa.
PeaktuBHOE IBUXKEHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

Kunetnueckass »Heprusi MaTepUaJbHOW TOUYKH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTenmumansHas sHeprus. [loTeHManbHas YHEPTUs yNpyro aeGopMUpOBaHHOM
npy>kuHbl. [loTeHnnanpHas sHeprus Tejia BOJIM3U TOBEPXHOCTH 3EMITH.

[ToTeHnMaIbHBIE U HEMOTEHIMATbHBIE CUIIbI. CBSI3b PA0OTHl HEMOTEHIIMAIBHBIX
CHJI C W3MEHEHHEM MEXaHUYECKOW DSHEPTUM CHUCTEMBI TEl. 3aKOH COXpPaHEHUSA
MEXaHUYECKON IHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOIIED,
MPYXUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMIYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEHIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopusie pabonul

N3yuenune abCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBs3u pabOThI CHIIBI C W3MEHEHHUEM MEXAaHWYECKOW HSHEPTruu
TeJIa Ha IPUMEPE PACTSKEHUSI PE3UNHOBOTO KIyTa.

Pa3znes 3. MousiekyasipHas pu3UKa U TEPMOJUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIEC TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U MX OIIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapakrep ABMKEHUS U
B3aMMOJEHUCTBUS YaCTHUIl BelIeCTBA. MOAEIN CTPOCHUS Ira30B, )KUAKOCTEN U TBEPABIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ATUX Mojenel. Macca u pa3Mepsl
Mozekyia. KonndectBo BemectBa. [locTtosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ usMmepenue. lllkama Temmeparyp
Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETUYECKOU
TEOpUU HJEANbHOrO ra3za. AOCONIOTHAas TemmepaTypa Kak Mepa CpeaHei
KMHETUYECKOW SHEPruM TEIUIOBOrO NBWXeHWsa vactul rasa. [llkama temmeparyp
KenpBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH



JanpToHa. M30mpo1iecchl B UE€abHOM T'a3e C MOCTOSSHHBIM KOJMYECTBOM BEILIECTBA.
['padmyeckoe mpencTaBIeHUE U30MPOLIECCOB: H30TEPMa, U30X0pa, U300apa.

TexHudeckne yCTPOMCTBA W MPAKTHUYECKOEC MPUMEHEHUE: TEPMOMETP,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JUCKPETHOE CTpOEHUE BellecTBa, ¢oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U ra30B.

Mojienb OpOyHOBCKOTO JIBUKEHMSL.

Mogens onbita llTepHa.

OnbITHI, JIOKAQ3bIBAIOIIINE CyILIECTBOBAHUE MEXMOJIEKYJIISIPHOTO
B3aMMOJCHCTBUA.

Mogens, HIUTFOCTpUpYOIas MPUPOAY AABICHHUS I'a3a HA CTEHKU COCYya.

OnbITel, WUIIOCTPUPYIOIIUME YPAaBHEHUE COCTOSIHUS HMICAIBHOTO  rasa,
U30IIPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

Onpenenenne maccbl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE W3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHUMOCTH MEXKYy HapaMeTpaMy COCTOSHUSL Pa3pe:KEHHOTO
rasa.

Tema 2. OcHosbl mepmoouHaMuKuU

TepmonuHamMuueckass cucreMa. BHYTpeHHSs DHEPrUsT TEPMOIMHAMUYECKOU
CUCTEMBI U CIOCOObI €€ n3MeHeHusa. KonamdecTBo TerioTel u padora. BHyTpeHHss
SHEprus OJHOATOMHOTO UJICAJIBHOTO rasa. Buner TEIUIoNEepEAAYH:
TEIUIONPOBOAHOCTh, KOHBEKIUS, W3IyYEHHE. YIEJIbHAsI TEIUIOEMKOCTh BEIECTBA.
KosuecTBO TEmIOTH NpH TEIIONEepeaaye.

[Tousatue 006 aamabatHOM Tiporiecce. [lepBhIi 3aKOH TEPMOIMHAMMKHU.
[Ipumenenue mepBOro 3aKoHAa TEPMOAMHAMUKH K u3omporieccam. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Btopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh TPo1IecCOB B IPUPOJIE.

TeroBble MamuHbl. [IpuHIMnObL AecTBUS TEMIOBBIX MaliuH. [IpeobpazoBanus
DPHEPTUUM B TEIUIOBBIX MammmHaX. KosdduimeHnt mose3Horo AeMCTBUS TEMIOBON
MamuHbl. [{ukn Kaprao u ero ko3¢ GUIMEHT MOoJIe3HOTO JEHCTBUS. DKOJIOTUYECKHE
MPOOJIEMBI TETTIOOHEPTETHKH.

TexHuyeckue yCTpOWCTBA W IMPAKTUYECKOE MPUMEHEHHE: JABUTATEIb
BHYTPEHHETO CrOpaHHusi, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



N3meHeHne BHYTPEHHEW SHEpPruM Teja MPU COBEPIICHUM PabOThI: BBUIET
NpoOKW W3 OYTBUIKM TOJ JAECHCTBHEM CKAaTOrO BO3[yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

N3menenue BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT M0 aAMabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEIO CrOpaHusi, PEaKTUBHOIO
JIBUTATEJIA.

Vuenuueckuii skcnepumenm, nabopamopmusie pabomol

N3mepenne yaeabHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcalus. McnapeHue u kureHue. AOCONIOTHAs U
OTHOCHUTEJIbHASL BJIIAKHOCTH BO3dyxa. HaceleHHbld map. VYaenpHas TerioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUSI.

Tépnoe teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
kpuctaiuioB. JKuakue kpucramwibl. CoBpeMeHHbIE Marepuanbl. l[lnaBneHue wu
KpUcCTaJUIh3aus. Y ieJbHas TerioTa miasieHus. Cyoaumanus.

VYpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTMU MOJIYUYECHHS COBPEMEHHBIX MaTEpHalioB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX APOB.

Kunenue npu noHWKEHHOM [1aBJICHUMU.

CriocoObl u3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMOHCTpalus KpUCTaIOB.

Vuenuueckuii axcnepumenm, nabopamopmsie pabomol

N3mepenre OTHOCUTENBHOW BIAXKHOCTH BO31yXa.

Pa3znen 4. JDiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKTpu3anus Ten. DNeKTPUUYECKuil 3apsa. JIBa Buaa 3JEKTPUUECKUX 3apsJIOB.
[TpoBOAHUKY, TUAIIEKTPUKH U TOJTYITPOBOJHUKHU. 3AKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsaa.

BzaumopeiictBue 3apsgoB. 3akoH Kymnona. ToudeuHbl 3IEKTpUYECKUN 3apsil.
Onextpuyeckoe mone. Hanpspk€HHOCTh — 3mekTpuyeckoro  mnois.  [lpuHoumn
CYyHEPHO3ULNNA DJIEKTPUUECKUX TNoJIeW. JIMHMKM HanpspKEHHOCTH BJIEKTPUYECKOIO
HOJISL.



Pabota cun snexrpocraruueckoro nois. [lorenuuan. PasHOoCTh MOTEHIIMAOB.
[IpOBOIHMKM W JAUDIEKTPUKH B JJIEKTPOCTATUYECKOM ToJe. JluanexkTpudeckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. DIEeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHuyeckne yCTpoWCTBA UM MPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATHYECKAsl  3alllUTa, 3a3€MJICHUE DJIEKTPONPHUOOPOB,
KOHJICHCATOp, KONIMPOBAJIBHBIN anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLKII IEUCTBUS AJIEKTPOMETPA.

B3auMoelicTBHE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTpOCTaTUYECKAsl 3a1IUTA.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB AJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATOpa OT IUIOMIAIN TUIACTHUH,
PACCTOSTHUSI MEXK]ly HUMU U TIUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAaHHUS DBJICKTPUUECKOTO  TOKA.
Nctounuku Toka. Cuiia Toka. [locTOsIHHBIN TOK.

Hanpspxkenue. 3akon OMa 117151 y4acTKa Lenu.

DJIEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTUBICHUE BELICCTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIIAHHOE COCIMHEHNUE MPOBOIHUKOB.

Pabora »snexkrpuueckoro Toka. 3akoH  JDkoyns—Jlenma.  MoIHOCTH
BJIEKTPUYECKOTO TOKA.

OJIEKTPOJIBIXKYIIIAasi CWJIa W BHYTPEHHEE CONPOTHBJIECHUE HWCTOYHUKA TOKA.
3akon Oma 11 MOJTHOM (3aMKHYTOM) 2JieKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DJIEKTpOHHAs MPOBOJIUMOCTD TBEPABIX METaJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTD.

DNeKTpUYEeCKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOAHHKH. CoOcTBeHHas 151 MIPUMECHAs MIPOBOJIUMOCTD
noJiynpoBoAHUKOB. CBoiicTBa p—N-niepexoja. [loynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKH  TOK B pacTBOpax M paciulaBaX  dJIEKTPOJUTOB.
DIEKTPOIUTHYECKAS JUCCOLUALINS. DIECKTPOIU3.

DnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSITENIbHBIN Pa3psi.
Mounus. [nazma.



Texnuueckue yCTpoWCTBA M MpPaKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJITMETP, pPEOCTaT, HWCTOYHUKHA TOKA, DIIEKTpOHArpeBaTelIbHbIE IMPHOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIH IHUOJ,
TEPMUCTOPHI U (OTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN TUO]I, TalbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBJICHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI,
TUIONIA/I TIOTIEPEYHOTO CEUCHUS U MaTepuaa.

CMeliaHHOE COeTMHEHUE TPOBOJHUKOB.

[Ipsimoe  u3MepeHue BIEKTpOoABMXKYyIIeH cuibl. KopoTkoe 3amblkaHMe
raJlbBAHUYECKOTO 3JIEMEHTA U OIIEHKA BHYTPEHHETO COTPOTHBIICHUS.

3aBUCHMOCTh COMTPOTUBJICHHSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE AIIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSSI MPOBOJUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3ydenne cMEaHHOTO COSTUHEHHS PE3UCTOPOB.

N3mepenne >neKTpOABMKYIIEH CHJIBI MCTOYHHMKA TOKAa M €r0 BHYTPEHHETO
COTIPOTHUBIICHUSI.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3H

N3yuenue xypca @usuku 0a3oBoro ypoBHs B 10 kiacce OCylIeCTBISETCS C
y4€TOM COJEpKATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed € KypcaMd MaTE€MAaTHKH,
OMONIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle nonsmusi, CBSI3aHHBIE C W3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBICHHWE, HAy4YHBIA (akT, TUMOTe3a, (QU3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, YKCIIEPUMEHT, MOJISTTUPOBaHIE, MOJIETh, U3MEPEHHE.

Mamemamuxa: pelieHre CUCTEMbl YPAaBHCHHM, JTUHEHHas QyHKIHS, mapadora,
runepOoia, ux rpapuKku W CBOWCTBA, TPUTOHOMETpHUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE TOXKAECCTBO, BEKTOPHI
¥ UX MIPOEKIIMU HA OCH KOOPAWHAT, CII0KEHHE BEKTOPOB.

Buonocus: MexaHnuueckoe ABI)KEHHE B KUBOUM mpupoze, nuddysus, ocmoc,
TEII00OMEH >KUBBIX OpPraHM3MOB (BUABI TEIUIONEpENauM, TEIJIOBOE pPaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOU TIPUPOJIC.

Xumus: TUCKPETHOE CTPOEHUE BEIECTBAa, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJIIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX T, )KUAKOCTEH U ra3os,
AIIEKTPUYECKUE CBOWCTBA METAIJIOB, AIEKTPOIUTHYECKAs AUCCOIHALINS, TaIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.



Texnonozus: npeoOpa3zoBaHUE IBUKEHUHN C UCIIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJIIUIHUKH, UCIOJb30BAHUE 3aKOHA COXPAHEHMS MMITYJIbCa B
TEXHUKE (pakeTa, BOOOMET W JAPYTHE), ABUTaTEIb BHYTPEHHETO CrOpaHUs, MapoBas
TypOuHa, OBITOBOM  XOJOAWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU  IOJy4YECHHUS
COBPEMEHHBIX MAaTEpPHAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE D3JIEKTPONpPHOOpPOB, KCEPOKC, CTPYMHBIN
INPUHTEP, JJIEKTPOHATPEBATENbHBIE MPUOOPHI, SIECKTPOOCBETHUTEIBHBIE MPUOOPHI,
raJlbBaHUKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA TIIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHoro mpeamera «®Dusznka» Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBanusi (06a30BbIi ypOBEHb) JOHKHO OOECIEUUTH JOCTHUKEHHUE CIEIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE Pe3yJbTaThl OCBOCHHUS yueOHOro mpeamera «Du3nka» TOHKHBI
OTpakaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYYAIOIIUXCS  PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH IIO3MITMEH JUYHOCTH, CHCTEMOM IICHHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHUM,  COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM I[EHHOCTSM POCCHUUCKOTO OOIIEeCTBa, pacUIMpeHUe KU3HEHHOTO
OIbITA M OIBITA JEATEIBHOCTH B MPOLECCE peaav3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCIIUTATEJILHOM AEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3UIIUKM OOYYarOIIEerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYENIOBEUECKMX  T'YMAHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO JI€STEIBHOCTh B HMHTEpPECAX TPakAaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00Pa30BaTEIIbHOM OpraHU3aIlNy;

YMEHHUE B3aUMOJECHCTBOBATH C COLMAIBHBIMU MHCTUTYTAMU B COOTBETCTBHUM C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

FOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHHSA:

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHE K TOCYJIAPCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;



3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHMBAaTh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOpPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
NEATEIbHOCTU YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B TOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYAs ICTETUKY HAyYHOTO TBOPYECTBA,
MpUCYIIEro (pU3nYecKoil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K pa3inuHbIM cepam nmpohecCUOHAIBHON IESITEILHOCTH, B TOM YUCIIe
CBA3aHHBIM C (U3UKOM M TEXHHKOW, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccuu 1 peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIC TLJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa30oBaHUIO M CaMOOOpa3oBaHUIO B 00JacTu
(U3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0JI0rM4ecKOr0 BOCITUTAHUS:

c(hOPMUPOBAHHOCTh JKOJOTMYECKOM KYJbTYpPhI, OCO3HaHUE TJ100ATBHOTO
XapakTepa IKOJOTUYECKUX TIPOOIIEeM;

IJIAHUPOBAHUE W OCYILIECTBJICHHUE JICHCTBUM B OKPYXAIOIIEH Cpelle Ha OCHOBE
3HAHMUS LEJIeW YCTOMYMBOIO Pa3BUTHS YEJIIOBEYECTBA;

paciIMpeHre omnbITa AEATeIbHOCTA YKOJOTUUECKON HAMPaBICHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HaHUM 110 (hUBUKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3UUECKON HAYKH;

OCO3HAHME IIEHHOCTU HAy4YHOM JEeATEIbHOCTU, TOTOBHOCTH B IIpoIllecce
M3yUYeHHS] (PUBHKU OCYIIECTBIISITh MPOCKTHYIO M HUCCIIENOBATEIIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
ba3oBble Jilornueckue aeiicTBUA:
CaMOCTOSITENIbHO  (OpMYyJIUPOBaTh M aKTyaJM3UpoBaTb  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENIATh LN JACATEIbHOCTH, 3a1aBaThb IIAPAMETPBI M KPUTEPUH HX
JTOCTHKEHUS;
BBISIBJISITh 3AKOHOMEPHOCTH U IIPOTHUBOPEUMSI B PACCMATPUBAEMBIX (PU3NYECKUX
SABJICHUSAX;



pa3pabaTbIBaTh IUIaH pEUIEHUS MpPOOJeMbl € YYETOM aHalIM3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JIE€ATEIHHOCTH, OLEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJIIM, OLICHUBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAVHHUPOBATH U BBIIIOJIHATH PabOTY B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOT'O B3aUMOJEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

Bba3oBble uccienoBarebckue 1eiCTBUS:

BJa/IeTh HAy4YHOH TEPMUHOJIOTHEH, KIIOYEBBIMM TOHATUSMU U METOJAMHU
(bU3UYECKON HAYKH;

BJIa/IETh HABBIKAMU Y4€OHO-HCCIIEIOBATENBCKONW U MPOCKTHON ACSTEIbHOCTH B
o0nacTu (U3HUKU, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIbHOMY IIOHUCKY
METOJIOB peUIeHHs] 3aaad (U3NYECKOTO COACPKAHMS, MPUMEHEHHUIO Pa3TUYHBIX
METOJIOB IMO3HAHUS;

BJAJE€Th BUJAMHU JEITEIBHOCTH [0 TOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpIIPETAllNM, MPEoOPa30BaHUI0 ¥ TPUMEHEHUIO B Pa3IUYHBIX Y4eOHBIX
CUTYaLIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH  MPUYMHHO-CJICJICTBEHHBIE CBA3M M aKTyaJlM3UpoBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Yy €€ pellieHus, HaXOAUTb apryMEHThI JUIsl JOKa3aTelbCTBa CBOUX
YTBEPKACHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH TOTyUYEHHBIC B XOJ€ PEUICHUS 3aa4H Pe3yIbTaThl, KpUTHUECKU
OILICHMBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh © (OPMYJIUPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
JEsITeIbHOCTH, B TOM YHCJIE IPU U3YYEHUU (DU3BHKY;

JaBaTh OIEHKY HOBBIM CHUTYAI[UsM, OIEHUBATH MPUOOPETEHHBIHN OIIBIT,

yMETh TEPEHOCUTh 3HaHWA 1O (U3MKE B TMPAKTUYECKYI0 001acTh
KHU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpPUTrHHAIbHbIEC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora ¢ undpopmanmeii:

BJa/IeTh HAaBBIKAMM TOJy4YeHUs HHPOpManuu (U3MYECKOTO COACpPXKaHUS U3
HMCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYILECTBISATh IOUCK, aHalu3,
CUCTEMATHU3alMI0 M HHTEPIpETaio HHGPOPMAIMN Pa3IUYHBIX BHJIOB U (HOpM
IPEICTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTbh HH(OpMALINH;

HCIIOJIb30BaTh CPEICTBA MHPOPMAITMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTHIi
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTraHM3AI[MOHHBIX 3a1a4 C
coONIoICHUEM TpPEOOBAHUNM JPrOHOMMKHM, TEXHUKM O€30IaCHOCTH, TI'MTUEHBI,



pecypcocOepekeHrs, IMPaBOBBIX W OJTUYCCKUX HOPM, HOPM HH(POPMAIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJICPIKAHUS B PA3IMIHBIX opMaTax ¢ ya€Tom
Ha3HAYCHHS HH(POpPMAIMK U ICJICBOM ayJAWTOPUHU, BBHIOMpas ONTHMAJIbHYIO (HOpMy
IPECTABJICHUS U BU3YaIH3al[HH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIEe JeHCTBUS:

OCYILIECTBIIATH OOIICHUE HA ypOoKaxX (PU3HKH U BO BHE-YPOUHOM JICSITEIHBHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYAIllUd U CMATYATh KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK) TOYKY 3PEHUS C MCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHIWBUAYaJbHOU
paboTHI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX JAEUCTBUH € Yy4€TOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXJOT0 YJICHA KOJUIEKTUBA;

MpUHUMATh €M  COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBaTH U
KOOPAMHHUPOBATh JCUCTBUA MO €€ JOCTUKECHUIO: COCTaBJATH IUIAH JCUCTBUH,
pacnpenensiTb poyid ¢ Y4YETOM MHEHUM YYaCTHHUKOB, OOCYXKIAaTh Pe3yJbTaThl
COBMECTHOU paboThI;

OIICHMBATh Kau€CTBO CBOETO BKJAJa M KaXKJOr0 y4aCTHHUKA KOMAaHJbl B OOIIUMH
pe3yJbTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBbIE IPOEKTHI, OIIEHUBATh UJEU C TO3UIMH HOBHU3HHI,
OPUTHHAJIBHOCTH, TPAKTUUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh  MMO3UTHUBHOE CTPATETMYECKOE TOBEICHUE B  PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJbHbIE YueOHbIE 1elCTBUSA
Camoopranusanus:

CaMOCTOSITEIIbHO OCYIIECTBIISATh TO3HABATEIBLHYIO JIEATCIIbHOCTh B 00JIaCTH
(GU3UKM W AaCTPOHOMHH, BBISBIATH MPOOJEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSTEIIEHO COCTaBIIATH IJIaH PEIICHUS paCYETHBIX U KAYECTBCHHBIX 3a/1ad,
IJIaH BBIMOJIHEHUS TMPAKTUYECKOM pabOThl ¢ Y4E€TOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHU;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI,

JienaTb OCO3HAHHBIM BBHIOOpP, AapryMeHTUpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OTICHUBAThH IPUOOPETEHHBIN OTIBIT;



crocoOCTBOBATh (POPMHUPOBAHUIO U MPOSIBICHUIO PYAUIIMU B 007aCTH QUBUKH,
MIOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.
CaMOKOHTPOJIb, SMOUMOHAJbHBIA HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyalUsM, BHOCUTb KOPPEKTHBBI B JESATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM;

BJIaICTh HaBbIKAMU MO3HABATEIbHON pedekcuM KaKk OCO3HAHUS COBEPIIAEMBIX
JEMCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHWM;

HCIIONIh30BaTh MPHUEMBI pedIeKCUH TSl OIEHKH CHUTYalldd, BhIOOpa BEPHOTO
pelieHus;

YMETh OLECHHUBaTh PUCKHM U CBOEBPEMEHHO NPUHUMATh pEIICHUS IO WX
CHIKCHUIO;

NPUHUMATL MOTHUBBI W aApPryMEHTHl JAPYTUX I[PU aHAIW3E PE3YyJIbTaTOB
NEATEIbHOCTH;

IPUHUMATH ce0s1, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apTryMEHTHl JPYTHMX TIPU AaHAJIW3€ PE3yJIbTaTOB
NEATENbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO APYTUX Ha OIMIUOKH.

B npouecce noCcTHkKEHHs JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTrPaMMBI I10
dbu3uKe 11 ypOBHSA  CpeIHEero oOmero oOpa3oBaHus Yy  OOydYaromuxcs
COBEPILICHCTBYETCS SMOLIMOHAJIbHBIN WHTEIUIEKT, MPEANOJIararonil
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHME, BUJICTh HAIpPaBIICHUS Pa3BUTHS COOCTBEHHOW 3MOLMOHAIBHOU Chepsl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJIEHHE, CIOCOOHOCTh  aJalTHPOBATHCI K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMU, BKJIIOYAIOLIEH CTPEMIICHUE K TOCTHXKEHUIO LEIU U
yCIIeXy, ONTUMM3M, WHHUIMATUBHOCTb, YMEHHE JIEMCTBOBATH HCXOAS M3 CBOMX
BO3MOXKHOCTEM;

AMIIATUH, BKIIIOYAIOMIEH CMOCOOHOCTHh MOHUMATh 3MOIMOHAIBHOE COCTOSIHHME
JPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUN OOIICHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBHICTPAUBATh OTHOIIEHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, IPOSIBIISTH UHTEPEC U pa3periaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI



K xonity o6yuenus B 10 kiaacce nmpeMeTHbIC Pe3ybTaThl HA 0230BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpPA, B Pa3BUTHUM COBPEMEHHOW TEXHUKU W
TEXHOJIOTUM, B IPAKTUYECKOMN JACSATEIBHOCTH JIOICH;

YUYUTBIBATh TPAHUIBI TMPUMEHEHUS HW3YYCHHBIX (DU3WYECKUX MOJIETeH:
MaTepuaibHas TOYKa, WHEPIHAJIbHAS CHCTeMa OTCcuéTa, aOCOJIOTHO TBEPIOE TEIO,
WJICAUTBHBIN Ta3, MOJEINA CTPOCHUS Ta30B, KUAKOCTEHM W TBEPABIX TEJ, TOUCUHBIN
AIICKTPUUYECKUH 3apsi/l MPU PellieHnH PU3NUECKUX 3aJ1a4;

pacrio3HaBaTh (hU3MYECKUe sIBJACHUS (IIPOILIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETHUYECKOW TEOPUU CTPOCHMUSI BEIIECCTBA H
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUKECHHE,
CBO0O/IHOE MajicHUE TeJ, ABUKEHHUE TI0 OKPY>KHOCTU, UHEPIIMS, B3aUMOJEHCTBHE TeEl,
muddy3us, OpPOYHOBCKOE JBIIKCHHE, CTPOSHHE JKUJIKOCTEHM | TBEPABIX Te,
M3MEHEeHHEe 00BEMa TeJa MpH HarpeBaHUHM (OXJaXKJICHUH), TEIUIOBOEC pPaBHOBECHE,
WCHapeHne, KOHACHCAIUA, IUIABJICHUE, KPUCTAUIA3ALMSA, KHUIEHHE, BJIAXHOCTb
BO3/lyXa, MTOBBIIICHUE JIABJICHUS Ta3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYJE, CBS3b
MEXIy MapaMeTpamMyd COCTOSIHHSI Ta3a B HM30MPOIECCax, JSJICKTPU3ALMSA TeEd,
B3aMMOJICMCTBUE 3aPSJIOB;

OTIMCBHIBATh MEXaHWYECKOE JBW)KCHHE, HCMOJb3ys (PU3MUECKUE BEIUYHHBIL:
KOOpJIMHATA, MyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TeJla, CUJia, UMITYJIbC
TeNla, KUHETUYecKash HHEprus, NMOTEHIMajbHas DHEPrus, MEXaHWdecKkas padoTa,
MEXaHMYECKass MOIIHOCTh, TPH ONHCAaHWU MPABUIBLHO TPAKTOBATh (HHU3UUCCKHM
CMBICJI UCIIOJIb3YEMBIX BEJIWYMH, UX 0003HAYCHUS W €JIMHUIIBI, HAXOIUTh (OPMYJIbI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUUHY C IPYTUMH BETUUYUHAMU;

ONKMCHIBATh HW3YYCHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBIICHUS,
UCTIONB3YS (U3WUYECKUEe BEJIMYMHBL: JaBJIEHUE Tas3a, TeMmIepaTrypa, CpeIHss
KUHETUYECKAsT SHEPIUsi XAOTHYECKOTO JIBUKECHUS MOJIEKYJ, CPEOHEKBAAPATUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsISI DHEprus, padboTa rasa,
KO3(QGULIIMEHT TMOJIE3HOTO JICHCTBUSI TEIUIOBOTO JIBUTATENsA; TMPU ONMUCAHUU
MPaBWJIBHO TPakKTOBaTh (U3UYECKUN CMBICI HCMOJB3YyeMbIX BEJIUYHUH, UX
0003HaYEHUS U €AMHUIIBI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DHU3NYECKYIO
BEJIMYMHY C APYTHUMU BEJTUYUHAM;

ONMCHIBATh M3YYEHHBIE JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), MCIOJIB3Ysl (DU3UYECKHE BEJIMYMHBI: AJICKTPUUECKUN 3apsi,
AJIEKTPUYECKOE TI0JIE, HAMNPSIKEHHOCTh MOJs, MOTEHIHUAI, PA3HOCTh IMOTEHIIMAJIOB;
MIPU OMTMCAHUU MPABUIBLHO TPAKTOBATH (PU3UUYECKHUIA CMBICI HCTIOIB3YEMbIX BEITUYHH,
uX O0O0O3HAUYCHUS W €IUHUIBI; YKa3blBaTh (OPMYIIBI, CBS3BIBAIONINE JTAHHYIO
(hbU3UYECKYIO BETUYUHY C IPYTUMHU BEJIMUUHAMU;



aHAIM3UPOBATh (PU3MUECKUE TPOUECChl W SBJICHUS, HUCIONB3YS (PU3HUECKUE
3aKOHBI W MPUHLHUIBLI: 3aKOH BcemupHOro tsarotenus, |, Il u Il 3akonsr HbroroHa,
3aKOH COXPAaHEHHS MEXaHWYECKON 3HEPIUH, 3aKOH COXPAHEHHS UMITYJIbCa, PUHLIHUII
CYNEpIO3UIIMA CUJI, TPUHIMI PaBHOMNPABUS MHEPIMAIBHBIX CHUCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIECTBA, ra30Bble 3aKOHBI, CBS3b
CpelHe KMHETHMYECKOW HHEPruu TEIUIOBOIO ABMKEHUS MOJIEKYJ C aOCOJIIOTHOM
TEMIIEpaTypOH, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS AJIEKTPHUUECKOTO
3apsiaa, 3akoH KyrnoHa, mpu 3ToM pa3inyaTh CJIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €TO
MaTeMaTU4YeCKOe BBIPAKEHUE U YCIIOBUA (TPaHUIIbI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE TIPUHITUIIBI ICUCTBUS MalIuH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyarh YCJIOBUS MX O€30MACHOIO HMCHOJb30BaHHUS B IOBCEIHEBHOMN
KU3HH,

BBIIIOJIHATh OKCIIEPUMEHTHl 10 HCCIEIOBaHUIO (U3UYECKUX SBICHUH U
IIPOLIECCOB C HCIIOJIb30BAaHUEM IIPSAMBIX M KOCBEHHBIX WM3MEPEHHUH, IpPU 3ITOM
dhopmyIHMpoBaTh NMpoOIeMy/3aady ¥ TUIOTE3y YICOHOTO IKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOIO0 000pyAOBaHUs, MPOBOJIUTH OMBIT U (HOPMYIUPOBAThH
BBIBOJIBI

OCYIIECTBJISITh MPSMbIE U KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIHYUH, TPU
TOM BBIOMpPATh ONTUMAIbHBIA CIOCOO H3MEPEHUS W HCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCIENIOBATh  3aBUCUMOCTH  MEXAY  (U3MYECKMMHU  BEJIMYMHAMU  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(UKCUpPOBATh PE3yJbTATHI MOTYYECHHON 3aBUCUMOCTH (DU3UYECKUX BEIIUYUH B BHUJIC
Tabnui ¥ rpaduKoB, JAJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

cobrofaTh MpaBwia 0€30MacHOro TpyJa MPU MPOBEACHUU HCCICIOBAHUI B
paMKax y4eOHOro SKCHEPUMEHTa, Yy4yeOHO-HCCIIEIOBATEIbCKOH W TMPOEKTHOMN
NESATEIBHOCTH C HCIOJb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M JIA0OPAaTOPHOIO
000pyI0BaHUS;

pelath pacu€THbIC 3a7a4 C SIBHO 3a/IaHHOM (PU3NYECKON MOJIENbIO, UCTIOIb3YsI
(¢u3nUecKue 3aKOHbl M MPUHIIMIBI, HA OCHOBE aHaJIW3a yCIOBUA 3a/Jauyd BHIOMPATH
($U3UYECKYIO0 MOJIENb, BBIIETATh (PM3HUUECKUE BEJIMUYMHBI U (POPMYIIbI, HEOOXOANUMBIE
UIsl €€ pelIeHUs, NPOBOAUTH PacyYEThl M OLICHUBATh PEAIbHOCTh IOJYYEHHOIO
3HAYCHUS (PU3NYECKON BEITUUHHBL;

peniaTh KaueCTBEHHbIE 3aJa4yM: BBICTPAUBATH JIOTMYECKH HEMPOTHUBOPEUYUBYIO
LENOYKY pacCCy>KJE€HUH C OMOpoM Ha H3Y4YEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U
(bu3nYecKue SBICHUS;

MCIIOJIb30BaTh MPH PEIICHUU y4eOHBIX 3a7a4 COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJOTHH JUIsl TOHMCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIMM W MPEICTaBICHHUS



y4eOHOW M Hay4YHO-NOMYJSPHOM HH(QOpMalM, MOJIYYEHHOW W3 pPa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMylo HHPOPMAITHUIO;

MPUBOIUTH MPUMEPHI BKJIa/a POCCHUICKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIIECCOB OKPYKAIOILIEr0 MUpPaA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCIOJIb30BaTh TEOPETUUECKHUE 3HAHMS MO (PU3UKE B NMOBCEAHEBHON KU3HU JUIA
oOecrieueHrss O€30MAaCHOCTH TMpU OOpalleHuH C MpUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMHM, ISl COXPAHEHHS 3J0POBbS U COOJIIOJIEHHS HOPM 3KOJOTHYECKOIrO
IIOBEJICHUS B OKPYIKAIOIIEH Cpene;

paboTaTh B TpyHIEe C BbBIIOJHEHUEM pA3JIMYHBIX COLMAIBHBIX poOJEi,
IJIAaHUPOBATH padOTy TpyNNbl, PAMOHAIBHO PpPACIPENENITh OO0A3aHHOCTH U
IJIAaHUPOBATH JIEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJEKBATHO OIIEHUBATH
BKJIQJT K&KJIOTO U3 YYACTHUKOB TPYMIIBI B PEIIEHUE pacCMaTPUBAEMON POOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IIpakTHueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bu6mmoreka [IOK
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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 pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 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
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kourpoasnbie IIpakTuueckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoTshI padoTshI
pecypchl
®dusnka — HayKa O MPUPOJIC.
1 Hayunsie MeTZK bl HO?I,)H;)HI/ISI 1 bubmorexa HOK
e A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEer0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOU KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JIIOIeH
MexaHn4eckoe ABUKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTPSIMOJIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majeHune. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOAHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHelHoe 1BU>XEHUE.

7 JIBr>keHre MaTepraibHOM TOYKH T10 1 bubmorexa HOK

p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bubnnorexka [JOK



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

HNuepuunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HptoTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ipunnun

9 cynepro3uiuu cuwi. Bropoii 3akon bubmmorexa [IOK
yHep t ' P . https://m.edsoo.ru/ffOc3be8
HproTona asis MarepuanbHOM TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka HOK

10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 TshxecTH. [lepBas kocMuueckas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuia an OTI/IBJIequ:I pu BI/I)II)(GHI/II/I bubmorexa HOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnmnorexa [JOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynbsc MaTepUabHON TOUYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuoteka [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepuajibHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuunanpHas s3HEpPTUs yupyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MIOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON PHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPIruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3MHOBOTO KI'yTa

KonTtponsHast pabora o Teme
«Kunemaruka. JlnuHamuka. 3aKOHBI
COXPaHEHUS B MEXaHHUKE)

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4dc?2

22

23

24

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Uneansubiii raz B MKT. OcHOoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeIHEe KHHETUYECKON IHEPTUun bubnmoreka [JOK
JIBUOKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenneneeBa-Kinaneiipona
27 3akoH JlambToHa. ['a30BbIC 3aKOHBI
JlaGopaTtopHnast pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO ra3ay
29 N3omnporniecchl B nacaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U
30 crocoObI e€ m3MeHeHus. KommuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTta. BuyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTHUS OJJHOATOMHOT'O UI€ATHHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5¢c36
Tertonepenayde. AnunadbaTHbBIN TIpolece
33 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc
34 Heob6patumocTs mporieccoB B bubnmuotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoje. Bropoi 3akoH
TEPMOJNHAMUKHI

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapuo u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TETUIOIHEPTETHKH
38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa LOK
VP ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOI0THAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
AR - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucraminueckue n
42 amopdHbIe Tena. AHU30TPONHS bubnuoreka [IOK
CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctauisl. COBpeMEHHbIE MaTepHAITBI
[InaBrneHue M KpUCTAIIU3AIINS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44
YpaHeHHe TEMoBoro bananca https://m.edso0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnmuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOJIHUKH. 3aKOH COXPAHEHUS bubmmorexa [IOK
YHpOBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiicTBue 3apsi0B. 3aKOH
47 Kynona. ToueuHbIN DJIEKTPUIECKHAI bubmmorexa [IOK
y ' p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHnmn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJed. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit sneKTpoCcTaTH4eCcKOro
49 moist. IToreniman. PasHoctn bubmmorexa [TOK
) AT, https://m.edsoo.ru/ffOc6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT 0CTATUYECKOM noie bubmmorexa [IOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKeHHOIO bubmmorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IIEKTPOEMKOCTH KOHJEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3allnTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE HIIEKTPOIPHUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUSA €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne cMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

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

57

58

59

60

PaboTa 1 MOLITHOCTH JICKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOM)
aneKkTpudeckoi uenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtouHnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DIIEKTPOHHAs MPOBOJAUMOCTb TBEPBIX
METaJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
temriepaTypbl. CBEpXIIPOBOJIUMOCTh

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
npuMecHas mpoBoAUMOcTh. CBOMCTBa
p—~n-niepexona. ITosynpoBoTHUKOBEIE
npudopbI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

DNEKTPUYECKUM TOK B paCTBOPAX U

paciuiaBax 3JE€KTPOJIMTOB. bubnmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.

63 CamocTosTenbHbIN U 1 bubnmoreka [JOK
HECAMOCTOSITEbHBIN pa3psia. MonHusl. https://m.edsoo.ru/ff0c84ae
[Tnazma
DneKTpuuecKkue Npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa [HOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnoreka [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [IocTosHHBIM 1 bubnuoreka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»

67 PesepsHslil ypok. KonTponbHast 1 bubnnorexka [JOK
pabota o Teme "DIeKTpoANHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoteka [JOK
no temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Msikumes I'.41., byxosues b.b., Corckuit H.H. nonx penakmueit [lapdpentreBoii H.A., AkiinonepHoe

obmectBo «M3maTenscTBO «IIpocBeiieHne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET



