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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOU 0Opa3oBaTeNbHOM MporpaMMmebl, 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.

Conmepxanue mporpaMmbl 10 (U3MKE HANpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOUM KapTUHBI Mupa odydatomuxcs 10 kinacca npu o0y4yeHun ux
¢u3zuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma mo ¢usuke cooTBercTBYeT TpedoBanusim OI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPpeAMETHBIM pe3ybTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3YyIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1o rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — CHCTEMOOOpa3yIOIInii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeleNnsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydarommxcs, B (OpMUPOBAHHE YMEHUHM MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



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

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEJIECHUSA AJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepXHEBbIMU  3J€MEHTaMHU (UMK Ha YPOBHE CpPEIHEro 0OIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHMS E€CTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN NMOAX0A B (PU3MKE peanu3yeTcsl MPexae BCEro
3a CuéT OpraHMu3allid SKCIEPUMEHTAILHOW JesATEeNbHOCTH oOyuarommxcs. Jlis
0a30BOT0 ypOBHS Kypca (PM3MKHA — 3TO HCIOJB30BAHUE CUCTEMbBI (PPOHTAIBHBIX
KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U JIA0OpAaTOpPHBIX paboT, KOTOphIE B
nporpaMme 1o (Qusnke O0O0beAMHEHBI B OOIIUM CHHCOK  YYCHHUYECKHUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNpHOrO IMpoliecca HCXOAS U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK U3 OJHOIO paslena Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OpPMHUpPYETCSI B COOTBETCTBUH 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 MPUMEHEHUH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIODKHBI OBITh IOCTPOCHBI 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:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJbI, PA3BUTUE HMX HMHTEIUICKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

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

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

JlocTrmxeHne 3TUX Lene 00ecreuynBaeTCsl pelieHHeM CIIEeIyIoMMX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



npuoOpeTeHrue  CUCTeMbl ~ 3HaHMM 00  o0mmx  u3mUecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIIOYasi  MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(PU3HKHY;

(GopMUpPOBaHHE YMEHUH MPUMEHATh TEOPETUYECKUE 3HAaHUSA IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
¢u3znyecKkoil Monenblo, 3anay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3ianue (pU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;
NOHMMaHHE (U3NYECKUX OCHOB WM MPHHIIUIIOB JEHUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUSA M IPOBEJICHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHWE YCIIOBHUI NJIsl pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTCs B 10 Kitacce — 68 yacoB (2 yaca B HEJIETIIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIA0OpAaTOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
mpoBeNeHusT J1abOpaToOpHbIX pPabOT U OMBITOB C YYE€TOM HWHIWBHUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.

COAEPKAHUE OBYUEHMUSA

10 KJIACC
Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUSA
®duszuka — Hayka o mpupoje. HayuHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO

MUpa.

Ponp okcnmepumeHTa M TEOpMHM B MPOLECCE ITO3HAHUS IPUPOJBI.

DKCnepuMeHT B QUBHKE.

MonenupoBanue (HU3UYECKUX SBICHUM W TIporieccoB. HaydHbie TUIOTE3HI.
duznyeckre 3aKOHbI U TEOpUH. ['paHuIbl TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB.
ITpuHIUIT COOTBETCTBUS.

Ponp u mecto ¢usuku B GOpMHUPOBAHWM COBPEMEHHON HAay4YHOU KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBbHOCTH JIFOAEH.
Llemoncmpayuu



AnanoroBele W 1UGPOBBIE H3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

[lepemernienune, CKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTb) H
YCKOPEHHE MaTE€pUaJbHOW TOYKH, HMX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENWHOE IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUsS, IyTH U [EpEMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TasieHre. Y CKOpeHHe CBOOOIHOTO MaieHUSI.

KpuBonmHenHOe  nBWKEHWE. J[BMKEHHWE  MaTepuanbHOW  TOYKM IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBI>KCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeIadn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnrogenue aBuKeHUs Tena, OPOLIEHHOTO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.

HamnpagpieHue CKOpoCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3ydeHre HEpaBHOMEPHOTO JABUKEHUS C IEIbI0 OMpPECICHUS] MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSIMHU, HPOUJACHHBIMU TEIOM 3a
MoCJe0BaTeIbHbIE paBHBIE TMPOMEKYTKU BPEMEHH TMPU PaBHOYCKOPEHHOM
JBI)KCHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU XKUIKOCTH.

N3yuenune nBuxeHUs Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunesa.  Ilepewii  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.



Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoi 3akon HbroToHa
JUI MaTepUalibHON TOUkHU. Tpetnit 3aKkoH HproTOHA 1151 MatepuanbHbIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuna Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUS U criia TpeHus mokos. KoaddumuenT tpenus.
Cuita conpOTUBIIEHUS NPU IBU>)KEHUU TEJa B AKUIKOCTH WUIIU Ta3e.

[locTynarenbHoE U BpaliaTeIbHOE JIBHKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJibl OTHOCUTEIBHO OCH BpameHus. llnedo cunbl. YcnoBug
paBHOBECHUS TBEPAOIO TeJIA.

TexHuyeckue yCTpPOMCTBa M TMPAKTUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3axkon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CUJIbI YIIPYTOCTH OT AeOpMallui.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckui skcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuKeHUs: OpycKa 1Mo HaKJIOHHOW MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIiuH.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeJA, HMEIOLIEro OCh
BpaIleHUS.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NMnynbe MaTtepuaibHOM TOYKU (Tena), CUCTEMbl MAaTEpUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITYJIbCa Tejla. 3aKOH COXPAHEHUs HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaboTa criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MarepuanbHOl Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON SHEPTHM.

[ToTeHunanbHas SHEPrusl. [ToTeHuuanbHas SHEPTHUs yIOpyro
nedhopmupoBaHHO  mpykuHbL.  [loTeHIManpHas  SHEpPrus Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.



[loreHmmanpHBIE W HENOTCHIIMAIBHBIC  CHJIBL CBs13p  paboOTHI
HEMOTEHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHMYECKOM JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: BOIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, n1abopamoptvle pabomol

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne CBs3M pabOThI CHUJIBI ¢ UBMEHEHHEM MEXaHUYECKOW DHEPTHH
TeJia Ha MMPUMEPE PACTSHKEHUS PE3UMHOBOTO JKI'yTa.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. uddysua. Xapakrtep IBUKEHUS U
B3aMUMOJECUCTBUS YacTULl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XUIKOCTEU H
TBEPJBIX TEI U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonnyectBo BemectBa. [loctosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temneparypa u e€ nzMmepenue. lllkama Temmneparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHas TeMIiepaTypa Kak Mepa
CpeIHEN KWHETHYECKOM HSHEpPruu TEIUIOBOTO IBMKEHHMS dactul] rasa. lllkana
temnepatyp KensBuna. ['a30Bble 3akoHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH JlanpToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKAa3bIBAIONINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHHUYECKUX COCIUHEHHM.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onsita llTepHa.



OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHUCTBUA.

Mogens, WILTIOCTPpUPYIOIIas TPUPOY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLECCHI.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHUM
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTPaMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ochoebl mepmoounamuxu

TepMoauHaMuueckass cucremMa. BHYTpeHHS SHEpPrus TEPMOJMHAMUYECKOU
CUCTEMBI U crioco0bl e€ n3mMeHeHus. KomnuecTBo TemnoTsl u padbora. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOrO0  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aamabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHnenue mepBOro 3akoHa TEPMOJMHAMUKH K u3ompoueccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeoOpatumMocTh Po1iecCOB B MPUPO/IE.

TemoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBUST  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHust SHEPrUM B TEIJIOBBIX MaimuHax. KodpuIMeHT Mmoie3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduumMeHT MOIe3HOTro
JENUCTBUS. DKOJIOTHUYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEpruy Tela MPH COBEPIICHUU PAOOTHI: BBIIET
npoOkK u3 OYTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyxa, HarpeBaHue s(dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUAECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEH SHEpTrUn (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu napoBoii TypOHHBI, JBUTATENSI BHYyTPEHHETO CrOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Pazoevie nepexoont



[TapooOpa3oBanue u KoHmeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHbId map. YaelbHas TemioTra
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KAIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOINHMS CBOWCTB
kpucrtauioB. Kunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. [lnaBienue u
KpUCTaJUTM3aIus. Y IeTbHasl TeroTa miaBieHus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaiaHca.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOJIYYCHHUSI COBPEMEHHBIX MAaTEepUajoB, B
TOM YHCJIE€ HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpuCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

M3mepeHre OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Pa3znen 4. JaekrpoauHamMuka

Tema 1. Inekmpocmamuka

OnekTpu3auus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKM, OUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.

B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbll AJNEKTPUYECKUM 3apsia.
Onextpuyeckoe 1nose. Hampsok€HHOCTH  3yeKTpuueckoro mnois. IIpuHoun
CYHEPIIO3ULIUN DJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH AIIEKTPUUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  mosiss.  Ilorennuman.  Pa3zHocThb
NOTEHUHUAIOB. [IpOBOOHMKM M AUDNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexkTpruyueckas IpOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DJIIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYeCKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIBHBIN aIlapar, CTPYWHBIN IPUHTED.

Llemoncmpayuu

YCTpONCTBO U IPUHILIUII IEMCTBUS JIEKTPOMETPA.

B3anmoeiicTBuE HadIEKTPU30BAHHBIX TEN.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuuecKas 3amuTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUSI MEXKAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne 3eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKA.
Nctounuku Toka. Cuia toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LETH.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE COIPOTHUBICHHE BEIIECTBA.
IlocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIUHEHUE IIPOBOIHUKOB.

Pabora nsnekrpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

OJIEKTPOJABUKYINAsl CUJa M BHYTPEHHEE COIPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3aMbikaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUS METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOANMOCTb.

DJIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

ITomynpOoBOIHUKHY. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
pazpsaa. Monuus. [lnazma.

TexHn4eckrue YCTpPOWCTBA W IPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETD,
BOJITMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelbHbIe MpUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN IO,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOABWXKYIIEH Ccuibl. KOpoTKkoe 3ambIKaHue
raJbBaHUYECKOIO DJIEMEHTA U OLICHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.



[TpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSSI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3ydeHne cMEIaHHOTO COEIMHEHMSI PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue snextpoiausa.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢gusuku 0a3oBoro ypoBHs B 10 kjacce oCyIIECTBISIETCS C
y4€TOM COJEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nousimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (hakT, runores3a, Qu3nmyeckas BEIUYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMXKEHHUE B XKUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayH, TEMIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH M
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTUYECKAS TUCCOLMAIMS,
rajibBaHUKa.

I'eoepaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUH C HCMHOJIb30BAaHUEM MEXaHH3MOB,
y4€T TpeHUs: B TEXHUKE, MOJIIMITHUKKA, HCIOJb30BaHUE 3aKOHA COXpaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropaHusi, napoBasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTHH
NOJIYYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
KCEpOKC, CTPYHHBIH IPUHTED, AIIEKTPOHArpeBATEIbHbBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, raTbBaHUKA.

IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA



OcBoenne yueOHOTO TpenMera «Du3nMKay HA YPOBHE CPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOKHO OOCCTICUUTHh JOCTIKCHUE CICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIuXcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIBITA M OTIBITA JEATEILHOCTH B IPOIIECCE PEeaIM3aIlii OCHOBHBIX HaIpPaBJICHHUM
BOCITUTATEIILHOM JICATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WIECHA POCCUHUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOINEUYETOBEUYECKMX T'YMAaHHCTHUYCCKHX U
JIEMOKPaTUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEILHOCTh B MHTEpECAX TpakIaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHu3aliy;

yYMEHUE B3aUMOJICHCTBOBATH C COITMATLHBIMH HHCTUTYTAMU B COOTBETCTBUU C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKOM IEATEbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTPUOTHU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBCHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHICCKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTONYHBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIFOYAs ACTETUKY HAyYHOT'O TBOPUYECTBA,
pUCyIero (pu3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpPEC K Pa3IMYHbIM cdepaMm npodecCHoHANbHONU AEATEIBHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE TIJIaHbI;



TOTOBHOCTBH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HM,

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTHUYECKOW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIeW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHne OMbITa JEeATeIbHOCTH SKOJOTUYECKON HAamNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3uKe;

7) HEHHOCTH HAYYHOTO MO3HAHWS

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3ydeHus  (QU3MKUM  OCYHIECTBJIATH IPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NeATEIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS
ba3zoBble 1ornyeckue AecTBU:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpPENENATh 1€ JCSITENIbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIATH  3aKOHOMEPHOCTH W  TMPOTHBOPEUHS B  PacCMaTPUBACMBIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarbiBaTh MJIAaH PEIHICHUS MPOOJEMBbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaIbHBIX U HEMAaTePUATLHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IIEJIM, OLICHUBATh PUCKH TIOCIIEACTBUIN JACATCIBHOCTH;
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHSAX  PEaJbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIFOYCBBIMH TOHATHAMH M METOJIAMH
bu3nUecKoil HayKH;
BJIAJICTh HAaBBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TOUCKY
METO/IOB peuieHusl 3ajay (U3MYECKOro COJepKaHUsl, TPUMEHEHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;



BJIAJETh BHUAAMH JEATEIBHOCTH IO IOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETallY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4avy,
BBIIBUTaTh TUINOTE3Y €€ PpEeLICHMs, HAaXOAUTb apryMEHThl Ul J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHbIE B XOJE PpEIICHHS 3aJayd pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YYEHHH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJIEH, PEJIAraTh OPUTrMHAIbHBIE MOAXObI U PEIICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.
Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4YeHUs MHPOpMAIUU (PU3NUECKOTO COAEPKAHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIbHO OCYUIECTBISATh IIOHMCK, aHaJH3,
CUCTEMATU3ALMI0 U HHTEpIpeTanuio MHPOpMALMK pPa3IuvHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTHH B PEHICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ coOMtoJieHHeM TpeOOBaHUN HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TMTUEHBl, PECYpCcOCOEpekKEeHMs, TMPaBOBBIX M  ITUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPKAHWA B Pa3IUYHBIX (GopMarax c
y4€TOM Ha3HAYEHUs] UHPOpPMALIUU U LEIEBOM ayIUTOPHUH, BEIOUpasi ONITUMATILHYIO
dbopMy nIpeICTaBIECHUS U BU3yaJIU3alUu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEATEIIbHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUd W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



IIOHMMATh U MCHOJIB30BaTh NPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX JACHCTBUH C YY4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIEHA KOJUIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4€CTBO CBOErO BKJIAJa W KaXJOr0 YYaCTHUKA KOMAaHIbl B
001Ut pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HIAEW C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHSA
Camoopranuzamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIacTH
(U3MKM W acCTPOHOMHUH, BBISABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEU U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO 3PYIULIHMH B 00JaCTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIAJE€Th HAaBBIKAMHM  TO3HABATEJIbHOM  pediekcud KaKk  OCO3HaHUs
COBEPIIAEMBIX JIEMCTBHU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCHH VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelIeHus;

YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIIECHUS M0 MX
CHU)KEHMUIO;



NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

NpUHUMATh MOTHUBBI W apryMEHThl APYrHMX MpH aHalM3e pe3yibTaToB
NEeSTEeIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mpouecce qocTHXKEHHS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMBbI
no (u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, npeanoiararonmi
c(hOpMHPOBAHHOCTH:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHATIFHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIMOHAIBLHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAThCA K
AMOITMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIEJIH U
ycrexy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kiacce mnpeameTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JESATEIBHOCTH JIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOIEICH:
MaTepHuaibHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUYECKUH 3apsi]l IPU pelieHnr (PU3nUecKux 3a1ay;

pacno3HaBaTh (PU3NUYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
JJEKTPOJAUHAMUKHA:  PABHOMEPHOE U  PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBUWXKEHHWE 10 OKPY>KHOCTH, HHEpUus,
B3aumojencTeue Ten, Auddys3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEH



U TBEPABIX TEJ, U3MEHEHNE 00bEMA TEJT ITPU HArpEeBaHUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHUE, UCIIAPEHUE, KOHACHCAIIUS, IUIABJICHUE, KPUCTAIIU3AIUs, KUIICHHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCylle, CBSI3b MEXKIY IMapaMeTpaMu COCTOSIHMS Ta3a B HM30Mpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMUCHIBATh MEXAHUYECKOE JBXKEHUE, UCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpAMHATA, MyTh, MNEPEMENIEHHUE, CKOPOCThb, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETHYeCKasi HEeprusi, MOTCHIMAIbHAS DHEPrusi, MEXaHUUecKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWW NPaBUIBHO TPaKTOBAThH
(bu3MYEeCKUl CMBICT MCHOJBb3YEeMbIX BEJIMYMH, WX OO0O3HAUYECHHS M €IUHMIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUHUHY C APYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPTUsi Xa0TUYECKOr0 JBMXKCHUS MOJIEKYJ, CPEIHEKBaIpaTUUHas
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNUCAHUU
NPaBUIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYEHHBIEC AIEKTPUUECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
sBJIeHUsI (TTPOLIECCHI), UCTIONB3Ys (PU3NUYECKUE BETUYMHBI: AIEKTPUUECKUIN 3apsi,
AIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD MOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMUMH, UX OO0O3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3bIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHAM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIIONb3Ys (U3MUECKHE
3aKOHBI W TIPUHIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHAa,
3aKOH COXpaHEHUsSI MEXaHMYECKOW DSHEPruu, 3aKOH COXPAaHEHUS HMITYJIbCa,
MPUHINN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW PHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsifga, 3akoH KyloHa, mpw HSTOM pasidyarh CJIOBECHYIO
GbOopMYyJIUPOBKY 3aKOHA, €T0 MAaTeMaTHYECKOE BBIPAXKEHHE M YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iudaTh YCJIOBHs UX O€30MMaCHOTO WCIOJIb30BAHUS B
MOBCEHEBHOM JKU3HU;



BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 TMPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBINA CHOCOO W3MEPEHHUS M WCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIY  (PU3MYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpPOBATh PE3yNbTATHl IMOTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYUH B
BH/JIC TAOJINIT ¥ TPa(PUKOB, A€TIaTh BEIBOABI IO pe3yIbTaTaM MCCIICIOBAHNUS,

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIENOBATENLCKOW U MPOCKTHOM
NEATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHajn3a YCIOBUS 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOMUMBIC NI €€ PEIICHUS, TPOBOAUTH PACUYEThl M OIICHUBATH PEaTbHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 33/1a4d: BBICTPAUBATh JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXKICHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCIIOJIB30BaTh ~ TMPHU  PEIMICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH JUIS TOWUCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAITUN
U TIPEJICTABJICHUS YYCOHOW U HAy4YHO-TIOMYJIAPHON MHGOpPMAIINH, MTOJTYy4YEeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

MIPUBOJINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO MHUpPa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCETHEBHOW >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHuH ¢ TPUOOpaMU U TEXHHUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;

paboTath B TpyNIEe C BBHIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsiTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! 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 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE

Ne Hara uudposbie

Tema ypoka Koutpouabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE

padoThI padoTshI
pecypchl

®dusrka — HayKa O MPUPOJIC.

1 Hayunbie MeT(?)IK bI HO?I;)H:HIfﬂ 1 4.09 bubmorexa HOK

e A ' https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIero MUpa
Ponb u mecTo ¢pusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 209 bubnuoreka [IOK
Hay4YHOU KapTUHBI MUDA, B ' https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH JII0IeH
MexaHnueckoe IBUKEHHE.

3 OTHOCHUTENBHOCTh MEXaHHUYECKOTO 1 11.09 bubmmoteka IIOK
nBuxenus. [lepemenienue, CKOpocCTsb, ' https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE IpsIMONIMHENHOE 1 14.09 bubmmnoreka HOK
JIBIDKCHUE ' https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE MpsIMOTIMHEIHOE 1 18.09 bubmuoteka [IOK
JIBYDKEHUE ' https://m.edsoo.ru/ff0c372e
CBoOoHOe majieHne. Y cCKopeHue bubnmnoreka [JOK

6 1 21.09
CBOOOIHOTO MAJACHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepualibHOM TOYKH T10 1 25.09 bubmorexa [TOK

p ’ https://m.edsoo.ru/ffOc3ada
OKPYKHOCTH
8 [TpuaIMIT OTHOCUTENBHOCTH [ amuies. 1 28.09 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
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HuepuunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Tpunuun

bub6nmoreka [IOK

.B i 2.1

o CYHEPHOSHITN Gl TOpOHUSaKOH 0 https://m.edsoo.ru/ffOc3be8
HproTona st MmarepuanbHOM TOUKH
Tpetuii 3akon HeroToHa st bubnmnoreka HOK

10 5.10
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TsoxecTH. [lepBas kocMuueckas 9.10 bubmorexa LIOK

P ' https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cwuita ynpyroctu. 3akoH ['yka. Bec 12.10 bubmmoreka [JOK
Tena ' https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunuent tpenus.

13 Cuia cin OTI/IBJIGI({bI/Iqs)I HLI )31 BI/IS(GHI/II/I 16.10 bubmmorexa [JOK

P puAa ' https://m.edsoo.ru/ffoc3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTynarensHO€E U BpallareabHOE

14 JBUKEHHE a0COIIOTHO TBEPIOTO Tea. 19.10 bubnnorexa [JOK
MowmenT cuibl. [1neqo cuibl. YenoBus ' https://m.edsoo.ru/ffOc41a6
paBHOBeCHs TBEPAOTO Tena
HMMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. 93.10 bubnuoreka [IOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS ' https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE TBU)KEHHE
PaboTta 1 MOILITHOCTH CHJIBI.

16 Kunernueckas sHeprus 96.10 bu6muoreka [JOK
MarepuanbHoif Touku. Teopema 06 ' https://m.edso0.ru/ff0c4502
M3MEHEHUU KUHETUYECKON IHEPTUun

17 IToTeHnmanbHas YHEPTHUS. 6.11 bu6muoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
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[ToTennuanpHas sHEprUs yrnpyro
ne(hOpMUPOBAHHOM MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

.https://m.edsoo.ru/ff0c461a

18

19

20

IloTeHIMaIbHBIC ¥ HENOTCHIIMAIBHBIC
cuitbl. CBsA3b paboTHI
HENOTEHIIMAJIBHBIX CHII C H3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEI.
3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPIruu

JlaGopaTtophnast pabora
«HccnenoBanue cBsi3u pabOTHI CHUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

KonTposnbHas pabora no teme

«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE

9.11

13.11

16.11

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

bubmmoteka IIOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

20.11

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

XapakTrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konugecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp

23.11

27.11

30.11



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. OcHoBHOE

bu6nmorexa [IOK

25 ypaBaenue MKT 412 https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa
CpeHe KHHETUYECKON IHEPTUn bubmmoreka [JOK

26 7.12
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI 11.12
JlaGopaTtopHnast pabota

28 «HccnenoBanue 3aBUCUMOCTH MEXKITY 14.12
napaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a

29 N3omnporiecchl B nacaIbHOM Ta3e U UX 18.12 bu6nmorexa LIOK
rpaduyeckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTtpennsis sHeprus
TEPMOIMHAMUYECKON CUCTEMBI

30 crocoObl e€ n3MeHeHus. KonudaecTBo 9112 bubmuoreka [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTHs OJJHOATOMHOTO UCATLHOTO
rasa

bubnnorexa [JOK

31 Bupwt Teruionepeatin 25.12 https://m.edSO(])_.[ ru/ff0c5¢36
VYnenpHas TEMI0EMKOCTh BEIIECTBA.

39 KonuuecTBo Tennotel npu 98.12 bubmuoreka [JOK
Tertonepenayde. AnnadaTHBIN https://m.edsoo.ru/ff0c5c36
nporecc

33 [lepBrlii 3aKOH TEPMOAUHAMUKY U €TI0 bubmuoteka [IOK

IMPUMCHCHHUC K U30IIpoLIecccaM

https://m.edsoo.ru/ffOc5efc



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

HeoOpaTtumocTs nporieccos B

34 npupoje. Bropoii 3akoH bubmmorexa [JOK
prposte. BTop https://m.eds00.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevicrBus u KII/ TermoBoi bubmuorexa [JOK
MaIlIAHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KI1JI
37 DKOJIOrU4YecKre mpooIeMbl
TEIJIOOHEPTETUKH
38 O6o6maromuii ypok «MoekysipHast bubnnorexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKI https://m.edsoo.ru/ff0c6938
KoHTposbHas pabora 1o Teme
39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK
YU ' https://m.edsoo.ru/ff0c6a50
TEPMOJTMHAMUKH
40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bu6mmoteka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAXKHOCTh BO3yXa. HachIleHHBIN bubmorexa HOK
Ayxa. B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrammueckue u
aMmop(HbBIC Tella. AHU30TPOIHS
42 CBOI?}?S)[B KPHUCTAJIOB >Klf KHue bubmorexa HOK
P F A https://m.edsoo.ru/ff0c65f0
kpucrtamubl. COBpeMEHHbIE
MaTepHaIbI
[MnaBneHue U KpUCTAIUTH3AIIHS.
43 VaenapHas TEII0Ta MIaBICHUS bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHeHHE TEIIOBOTO OanaHca bubmmorexa [JOK

https://m.edsoo.ru/ff0c6820



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
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Onexrpuzanus Tei. JNeKTPUIECKUN

bubnunoreka LIOK

45 3aps. JIBa BUIA DJIIEKTPUUECKUX
pan. /1 a p https://m.edsoo.ru/ffOc6bcc
3apsii0B
IIpoBogHMKH, TUANESKTPUKH U
46 H(?JI OBOIHUKU 3aK(F))H COXpaHEHUs buGnuorexa [IOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AIIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3apsa0B. 3aKOH
47 Kynona. ToyeuHEIN SIIEKTpHYECCKUN bubnnorexa HOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps:k€HHOCTB 3JIEKTPUUIECKOTO
48 nosis. [punnun cynepriozuuuu bubnnorexa [JOK
AJIEKTPUYECKUX ToseH. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cui 3eKTpoCcTaTHIeCcKOro
49 nonsd. ITorennuan. PazHocts bu6morexa HOK
' Hait. https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
ITpoBOMHUKY U TUIIEKTPUKHA B
50 BHIZ:KT OCTaTUIECKOM noljle bubnmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bubmmoreka IIOK
51 DaexrpoéMrocTs. KoHmeHncaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubnmorexa LOK
pa. P p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabGoparopnas pabota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaropa”
54 [IpuHIMI NElCTBUS U IPUMEHEHNE

KOHACHCATOPOB, KOIMMPOBAJIIBHOT'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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anmnapara, CTpyHHOTO IIPUHTEpA.
DnekTpocTaTHuecKas 3alluTa.
3azemileHne AIEKTPOpruOOpOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma jist
y4acTKa [enu

56

[MocnenoBareabHOE, MApaLICIbHOE,
CMEIIAaHHOE COEUHEHNE
HpOBOI[HI/IKOB.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

3akon OMa A1 IOJTHOM (3aMKHYTO)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JlaboparopHas padota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COITPOTHBIICHUS

DNEeKTpOHHAasi IPOBOAUMOCTh TBEPIBIX
METaJNIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJIJIOB OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 2J€KTPOHHBIX YYKOB

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

bubnmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U

IIpUMeCHas MpoBOANMOCTb. CBOWCTBA
p—~n-niepexoa. I1osrynpoBoITHUKOBEIE
npudopbI

but6mmoreka [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

DNEKTPUUECKUH TOK B pacTBOpax U

paciuiaBax 3JE€KTPOJIMTOB. bubmmoreka [JOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTpUYECKUH TOK B Ta3ax.

63 CaMOCTOSTEeTbHBINA U 1 bubnuorexa [IOK
HECaMOCTOSITEIIbHBIN pa3psii. https://m.edsoo.ru/ff0c84ae
Monnus. [Inazma
DneKkTpruuecKue Npuodopsl U

64 YCTPOMCTBA U UX NMPAKTUUYECKOE 1 Bu6mmoteka [JOK
npumeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnnorexa [JOK
«INEKTPOIUHAMHUKAY https://m.edsoo.ru/ffOc88be
KonTponbhas pabota mo Teme

66 «Qnekrpocraruka. [TocTosHHBIM 1 bubmuoteka [IOK
JJIEKTPUYECKUN TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX cperax»
PesepBHblit ypok. O600maronmii ypok bu6mmoteka [JOK

67 1
o temam 10 kiacca https://m.edsoo.ru/ff0c8c56

68 PesepBubIil ypok. O600marommi ypok 1 bubnuoreka [IOK
no teMam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHAIIET'OCA

- ®usuka, 10 kiacc. ba3oBblil ypoBeHb (KOMIUIEKT € 3JIEKTPOHHBIM
npuioxenneM) / Msikumes I.51., Byxosues b.b., Corckuii H.H. mox penakuuneit
[MapdentneBoit H.A., Akunonepnoe obmectso «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

- ®usuka, 10 kiacc. bazoBelil ypoBeHb (KOMIUIEKT C 3JIEKTPOHHBIM
npuioxenneM) / Mskumies [.41., byxosues b.b., Corckuit H.H. nox pepakuueti -
- [TapdentneBoit H.A., AkuimonepHoe oouiectBo «M3m1arenbcTBo
«IIpocBemienuey. COOpHUK 3alaHUi M CAMOCTOATENbHBIX padoT «Puzuka 10»,

JLA. Kupuxk, FO.1.luk- M.: Unekca 2019r.

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

1 http://nsportal.ru - conunanbHas ceTb pAOOTHUKOB 0Opa30BaHHS.

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

3 http://festival.1september.ru/articles/ - ¢hecTuBanp megarornyeckux uiuei
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caiit ans yuurenei GU3NKHA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuansl mo Gpusmke.

6 www . ege .edu.ru - uapopmarroHHbIi mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomnekius [L{OPoB

8 https://m.edsoo.ru
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