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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammbl, mnpezacTtaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (PU3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatoumuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm dPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METaIPEIMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3el (DM3HKM C €CTEeCTBEHHO-HAYYHBIMU YYEOHBIMH IpeaMeTamu. B Hel
OTPENEISAIOTCS OCHOBHBIC 1I€JIM M3y4YeHUsl (DU3UKHU HAa YPOBHE CPEAHEro OOIIEero
0o0pa3oBaHusl, IUIAHUPYEMBIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIUYHOCTHBIE,
MeTarpeaMEeTHbIC, TPeIMETHbBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
busnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHSI HOBBIX MAaTEPUAlOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne (PU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpa oOydaromuxcs, B (GOpPMHUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METOJI MO3HAHUS NP BHINOJHEHUN UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA UIsi YPOBHS CpeaHEro ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBHUM C HEW KypC SBISETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benymmm B Kypce sBIsieTcs
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEHIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTUYECKHUX MPHUIIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBaHMsl SABJSAIOTCS (u3nueckue teopuu (hopMupoBaHHE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHHS (PU3UUECKON TEOpUH, POTU (HyHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIpaHUIAX
NPUMEHUMOCTH TEOpUM, ISl ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CuCTeMHO-ICSITENBPHOCTHBIN TOIX0MI B Kypce (U3UKU Pean3yeTcs MPEeKIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
s 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX padoT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISI KOHTPOJIE W OIEHKH, OCYIIECTBISETCS y4YaCTHUKaAMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ipu d>ToM obOecrieuynBaeTCs  OBJAJCHUE
00yJaronmuMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlayd C SIBHO
3aJlaHHON (PU3UIECKON MOJICIIBIO, TIO3BOJISIFOIINE TPUMEHSITh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U HUHTETPUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYallMd MPaKTHKO-
OpPHEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanumsmu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CleUeHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3KMKN Ha YpOBHE CpeHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpEeIMETHOT0 KaOuHeTa ()M3MKU WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKM TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
000pyI0BaHUE.

JleMoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMMe Mo (PU3MKE KIIOUYEBbIX JEMOHCTpaIMil s
UCCIICIOBAaHMSI ~ M3Y4YaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHCHHIA.

JlabopatopHoe o00OOpymOBaHHE [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paTOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHH.

OCHOBHBIMU LENISIMU U3y4€HUA (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HWHTEpeca M CTPEMJICHUS OOYYalOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (PH3UKU;

e (dopMmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAHHEM
duznyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O ponu (U3UKK AL PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHUH.

JlocTrxeHrne ATUX 1ele 00ecreuynBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHOOpPETeHHE  CHUCTeMbl  3HaHUW 00  oO0mmXx  Qu3MYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJIIPHYIO  (PU3UKY, JJIEKTPOJWHAMHUKY, KBAaHTOBYIO (U3HKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMS IS
OoOBsSICHEHHS] (U3NUYECKUX SBJICHUW B TIPUPOJAE U JJS TPHHITHUS
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pPa3IuYHbIX 3a7ad4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUSI HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
¢u3NYECKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpeziesIeHus JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PAa3BUTHsS YMEHUM NPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPYECKOM J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 gacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme 1o (QuU3MKE TMepeueHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb Je€JaeT BBIOOP
npoBeneHusl J1adopaTopHbIX pabOT M OMBITOB € YYETOM MHIAUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIHUXCA.



COILEP KXAHUE OBYYEHUSA
10 KJTACC

Pasznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

dusnka — Hayka o npupone. HaydHble MeTOABI NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MNPOEKIHH HAa OCU CHCTEMBl KOOPAMHAT.
Clio’)keHue NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH H IepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C MOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon u yactora oOpamienus. LieHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHUS.

Hanpasnenue ckopocTy Ipy ABUKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOLICHHST MEXAY NYTSIMHU, NPOMIAECHHBIMH TEJIOM 3a
IIOCJIEAOBATENbHBIE PAaBHBIE IPOMEXYTKH BpPEMEHHM IPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoii 3akon Hprotona
JUISl MaTepUaIIbHOM TOYKU. TpeTuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. Ilepas kKocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckoyibxkeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cuia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJla B )KUIKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpauleHusa. [lnewo cuibl. YcinoBus
paBHOBECHS TBEPAOTO TENA.

TexHUYecKHue YCTPOMCTBA M NPAKTUYECKOE NPHUMEHEHUE: MOAIINUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHEHHE CUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpanenus 6 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nedopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHas  SHeprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHuu CHUCTEMBI Tel.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BeElIeCTBA. MoJenu CTpPOEHUs Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopenp  upeambHoro raza. (OCHOBHOE  YpaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeaHel KHUHETHUYECKON SHEpPruy TEIUIOBOTO JBWXKeHUsA dacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akoH /lanbToHa. M30mponeccsl B UAECATBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TepMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas Npupoay JaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIIEPATYyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMmoanHaMuueckass cucremMa. BHYTpeHHSE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONepeaye.

[Tonsitue 00 amuabatHoM mpouecce. IlepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuyeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MMPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOUW XOJIOIMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

W3meHeHne BHyTpEHHEN SHEPIuM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OnpiT mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

H3mepeHnne yaenbHON TEMII0EMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEmuoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU30TPOIUS CBOICTB
kpuctaiuioB. Kuakue kpucrtaibel. CoBpemeHHble Marepuainbl. [lnaBienue u
KpucTayum3anus. Y aefibHas TerioTa miaBieHnus. Cyoaumarusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTE€pUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
ONeKTpU3alMsl Tel. OJEKTpUYecKuil 3apsa. JlBa BuAa DIEKTPUYECKUX
3apsAoB. [IpOBONHMKH, OUANEKTPUKMA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOrO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexktpudeckoro mnosis.  [IpuHuun



CYNEPIO3UIUN AIEKTPUUECKUX NoJIel. JIMHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
HOJISL.

Pabora cun  osmekrpocratmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jvsnextpruyeckasi MPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapajlIeNIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckol nenu. KopoTtkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpuyeckuii TOK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro yposHsa B 10 kjacce ocCyIIeCTBISIETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (puU3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPECHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpPHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, XUIAKOCTEH H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALNS,
rajbBaHUKA.

l'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JAPYIHE), JIBUIaTeilb BHYTPEHHEIrO
Cropanusi, naposas TypOuHa, OBITOBOM XOJOAWUIBLHUK, KOHAULMOHEP, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenune yueOHOTO Tpenmera «®Du3nWka» HA YPOBHE CpPEIHErO OOIIEeTo
obpazoBanus (0a30BbIN YPOBEHB) MOJDKHO OOECIEYUTH MTOCTHKCHHUE CIICAYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS y4eOHOTO mpeaMeTa «Du3nKay AOKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YalIMUXCA PYKOBOICTBOBATHCA
cOpMUpPOBAaHHOW BHYTPEHHEH TO3UIIMEN JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
OIIbITA M OMbITA JESATEIBHOCTH B MPOLECCE PeaM3ali OCHOBHBIX HaIlPaBJICHUN
BOCHIUTATEJILHOMN JEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
00111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTEILHON OpraHU3alliu;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:



c(hopMUPOBAaHHOCTH POCCHICKOMN TPaXJaHCKOU UJIEHTUYHOCTH,
NIaTPUOTU3MA;

LIECHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAl[MI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCIIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAs 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npUCyLIero (pu3ndYeckoil HayKe;

5) TpyA0BOT0 BOCIIHTAHUSI:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BBIOOD
Oyaymiei npodeccun U peaan30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUI0 U caMO0OOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEW KU3HU,

6) 3K0JI0rHYecKOro BOCTIMTAHUS:

c(OpPMHUPOBAHHOCTh HKOJIOTMUYECKON KYJIBTYPBl, OCO3HaHHE TJ100aJIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOOJIeM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUIM B OKPY>KAIOILIEH Cpelle Ha OCHOBE
3HAHUA LIEJIEN YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH OKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUU 10 (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKH  OCYHIECTBISATh NPOEKTHYIHD M HCCIEI0BATENbCKYIO
JEATENIbBHOCTh UHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornyeckue aelicTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aKTyaJIW3UpOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



ONpENENATh IIeNI JEATEIbHOCTH, 3a/aBaTh MapaMeTpbl M KPUTEPUU HX
JOCTUKCHHS,;

BBISIBJISITH  3aKOHOMEPHOCTHM M IPOTHUBOPEYHS B  paccMaTpUBAEMbIX
(U3HYECKUX SIBICHUSX;

pa3pabarbiBaTh IUTAaH pEIICHHS MPOOJEMBbI C y4ETOM aHalM3a MMEIOIIUXCS
MaTepuaIbHBIX U HEMaTEpUAIbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKHU TIOCITIEACTBUM JESTEIbHOCTH,

KOOPAMHHUPOBATh H  BBIMIOJNHATH pPabOTy B  YCJIOBHSX  PEalbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciaenoBaTe1bCKUe 1eHCTBUA:

BJIQJICTh HAYYHOH TEPMHHOJOTHEH, KIFOYEBHIMU TOHSATHSIMU W METOJaMHU
(bu3nYeCcKO HAYKH;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHOW AESTebHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY TOUCKY
METOJIOB peUIeHHs 3ahaud (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JICATCIHLHOCTH 10 TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHUIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUH YUEOHBIX IPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH TIPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3WpOBaTh 3ajaady,
BBIJIBUTATh TUIOTE3Yy €€ pelIeHUs, HAaXOAUTh apryMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUI, 3a]]aBaTh MApaMETPhI M KPUTEPHUH PEIICHUS;

aHAIM3UPOBAaTh MOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B O00pPa30BATEIHHOMN
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PUUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KU3HECATECIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, MPEIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJy4YeHUsS WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3

WUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATh IOUCK, aHAIU3,



CUCTEMATH3aIMI0 W WHTEPIPETAIuI0 WH(DOpPMAIMK pPa3IMIHBIX BUIOB U (GOpM
IPEJICTaBICHHUS,

OIICHUBATH JJOCTOBEPHOCTH HH(OPMAITUH;

UCIIOJIB30BaTh  CpEJACTBA  WH(OPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHMIA B PEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OpTraHU3aIIMOHHBIX
3aad  C CcoOMofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

CO37aBaTh TEKCTHl (PU3MYECKOTO COJACP)KAHWUS B Pa3IMYHBIX (opmarax c
y4€éTOM Ha3HAYCHUS MHPOPMAILIMK U TIECJICBOM ayIUTOPUH, BEIOMpPAs ONITHMAIIBHYIO
(dbopMy MpeACTaBICHUS ¥ BU3yaTu3allnu.

KoMMyHUKAaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
NEeATEIbHOCTH;

pacrmo3HaBaTh MPEANOCBUIKM KOH(PJIMKTHBIX CHUTyallMd M CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHMS C HMCIIOJIb30BaHUEM
S3BIKOBBIX CPE/ICTB;

NOHUMATh M HCIOJb30BATh NMPEUMYILECTBA KOMAHAHOW W WHIAUBUIYAIBHOU
paboTHI;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOT0 YJIEHA KOJIJIEKTUBA;

OPUHUMATh LA  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacmpeieNiaTh pojaud € y4E€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KAa4ye€CTBO CBOEr0 BKJIAaJa M KaXIOr0 YYACTHMKAa KOMaH[bl B
oO1IMii pe3ynbTaT no pa3paboTaHHBIM KPUTEPUSIM;

npemjiaraTb HOBBIE IPOEKThI, OLIEHMBaTh HJEU C IMO3ULHA HOBU3HBI,
OPUTHHAIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

PeryasiTuBHbIe YHHBepcaJibHbIE YUyeOHbIe 1elicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIBHYIO JESTEIBHOCTh B 00JIaCTH
GU3MKM U acCTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 33/]1a4U;



CaMOCTOSITEIBHO COCTaBIISITh IUTAH PEIICHMS] PACUETHBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKONU pabOThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO JPYAUIMU B 00JacTH
(GU3HUKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOIUOHAJIBLHbIN HHTEJIEKT:

JaBaTh OIEHKY HOBBIM CHUTYaIlUsSIM, BHOCUTh KOPPEKTHBBI B ICSATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISIM;

BJIAJ€Th  HABBIKAMHM  IO3HABATENbHOM  pediekcud KaKk  OCO3HaHUs
COBEpULIaeMbIX JIEHCTBUH M MBICIUTEIbHBIX TMPOIECCOB, HX pPE3yJbTaTOB U
OCHOBAaHUM;

UCIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKHM W CBOEBPEMEHHO IPUHUMATHh PEIIEHUS MO HX
CHIDKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
NEeSATEIbHOCTH;

MPUHUMATh ce0sl, TOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[pU aHaliu3e pe3yJbTaToOB
JIeSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouecce nOCTMXKEHHSI JTMUHOCTHBIX PE3YJIHTATOB OCBOCHHS IPOrPAMMBI
no ¢u3MKe JJISI YPOBHS CpPEIHEro oOIero oOpa3oBaHHUs Yy OOydYarONIUXCs
COBEpUICHCTBYETCS HIMOLIMOHAJIbHBIH MHTEIJICKT, IPEAOIaT AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUs1, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSIHHME, BUJIETh HAMPABJICHUS PA3BUTHSI COOCTBEHHON SMOIMOHANIBHOU Chephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs, BKJIIOYAIONIEIO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAI[MU, BKIIIOYAIOIIEH CTpEMJIEHUE K JIOCTHKEHUIO LIEeTU U
ycrexy, ONTUMHU3M, HWHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;



IMIMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh YMOLIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATh €ro TMpH OCYIIECTBICHUH OOIIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOIIECHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U pa3peliaTb KOHPIUKTHI.

NPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y 00YUAIONUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax POJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepualibHas TOYKa, MHEpLIHAJIbHAs CUCTEMa OTCUETa, aOCOIIOTHO TBEPAOE TEJO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHUU (PU3NUECKUX 3a]1ay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMojieicTBue Ten, auddy3us, OpOyHOBCKOE ABUKEHUE, CTPOCHUE JKUIKOCTEH
U TBEPIBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HarpeBaHUU (OXJIAXKICHUN ), TEIJIOBOE
paBHOBECHE, MCHApPEHUE, KOHJCHCAlUs, IUIABJIICHUE, KPUCTAJUIM3ALNs, KUIICHHUE,
BJIAKHOCTBH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MIPU €r0 HArpeBaHUHU B 3aKPHITOM
cocylie, CBSI3b MEXAY MapaMeTpaMHd COCTOSIHMSI Ta3a B  M30IPOLECCax,
AIIEKTPU3AIUSA TEJI, B3AMMOJCHCTBUE 3aPsJIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, WCIONL3Ys (DU3NYECKUe BEIIMYWHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHuia,
MMIYJIbC Te€Jla, KNHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKUIl CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE NTaHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJINYHHAMM;

OIKCHIBATh M3YUYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCIIONIb3Yysl (DU3MYECKHE BEJIMYWHBI: JaBJICHUE Ta3a, TeMIeparypa, CpeaHss
KMHETHYECKAsl YHEPrUsl XaOTUUYECKOTIO JBUKEHHS MOJIEKYJ, CPEAHECKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KO3(PIUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MpPH OMNHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT MCIOJIB3YEMbIX BEIWYMH, HX



0003HaUYECHUS W EOWHUIBI, HAXOAWTh (POPMYINBI, CBS3BIBAONIINE JAHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYNHAM;

OTIMCHIBATh M3YYCHHBIC DJICKTPUICCKHE CBOWCTBA BEMIECTBA U AIEKTPUICCKUE
SBJIEHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHE BEIMYUHBI: AJIEKTPUUYECKUN 3apsij,
AIIEKTPUUECKOE T0JI€, HAMPSXKEHHOCTD MMOJIS, MOTEHIMal, pa3HOCTh MOTEHIIUAIIOB,;
Py ONMHWCAHWHM TIPABWIBHO TPAKTOBAaTh (PU3UUYECKHA CMBICT HCIIOJIh3yEMBbIX
BEITMYMH, WX OOO3HAYCHMsS] W CIUHMIIBI;, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PM3UYECKYIO BEJTUYHMHY C APYTHMH BEITHYUHAMM,

aHANIM3UPOBaTh (PU3MYECKHUE TMPOIECChl U SIBJICHUS, UCIOJb3Ys (PU3MUECKHE
3aKOHBI M MPUHIMIIBL: 3aKOH BcemupHoro TsaroteHus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHCHUS MEXAHUYECKOW JHEPruu, 3aKOH COXPAHCHHS HWMITYJIbCA,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TPUHITUIT PABHOMPABUS WHEPIIUATHHBIX CHUCTEM
OTCu€Ta, MOJIEKYJISPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKON HHEPTUU TEIIOBOIO JBHXKEHUSI MOJEKYI C
aOCOJIIOTHON TeMIEepaTypoi, MEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXpPaHEHUS
AJIEKTPUUECKOTO 3apsiga, 3akoH KyloHa, Tpu 3TOM pa3inydarh CIOBECHYIO
(bOpMyITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHBIE NPHUHIMIBI JEHCTBHUS  MalllMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziudaTh YCJIOBHS MX O€30MacHOTO WCIIOJIb30BAaHUS B
MMOBCEHEBHOM KHU3HHU;

BBINIOJIHATh OKCIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX H3MEpPEHUN, MPU 3TOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro SKCIEpPUMEHTa,
coOupaTh YCTAaHOBKY W3 TPEIJIOKEHHOTO OO0OpYyIOBaHWs, TPOBOAUTH OMBIT U
(bopMyIHpPOBaTh BHIBO/IHI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpPEHUsI (U3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

WCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy (U3HYECKUMHU  BETUYMHAMHU  C
WCITOJIb30BAHUEM TPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl IMOTYYEHHON 3aBUCHUMOCTU (PU3MYECKUX BEIUYHH B
BU/JIE TA0JIUII U TPpaUKOB, AeNIaTh BHIBOBI 10 pe3yJIbTaTaM UCCIIEA0OBAHMUS;

coOmro1aTh MpaBmwiIa 0€30MacHOTO TPy/a MPU MPOBEICHUN MCCIICIOBAHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICIOBATEIHCKON W TPOCKTHOU
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIBHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCITIOJIBb3Ysl (PM3UYECKUE 3aKOHBI ¥ TIPUHITUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a1a9u



BbIOUpATh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3UUECKUE BETUYUHBI U (POPMYJIBL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEaTbHOCTD
MOJTYYCHHOTO 3HaUeHUS (PU3HUECKON BEITMIUHBI;

pelaTh Ka4eCTBEHHbBIE 3aJ[aui: BBICTPANBATh JOTMUECKU HEMPOTUBOPEUHUBYIO
[IEMOYKY pacCyXJIeHHIl C Omopoil Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJIOTUU Ui MOUCKA, CTPYKTYPHUPOBAHUSA, HHTEPIPETAIINH
U TIpE/ACTaBJICHUsl y4eOHOM W HAYYHO-TIOMYJISIpHONW MH(pOpPMAINUH, TTOTYYeHHOW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

IPUBOJIUTH IPUMEPHI BKJIa/1a POCCHICKHX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IMPOLECCOB OKPYKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPH OOpaleHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
IOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpymme C BBHIIOJIHEHUEM PAa3IMYHbIX COIHUAIBHBIX POJIeH,
IUITaHUPOBaTh pPadOTy TpPYNNbl, PAlMOHAIBHO paclpeneiiaTh OOS3aHHOCTH W
IUTAHUPOBATh JIEATEIFHOCTh B HECTAHIAPTHBIX CUTYAIlHsIX, aJICKBATHO OLICHHBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAECMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontponbnbie IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bubmunoreka LIOK
1.1 ®dusnka ¥ METO/Ibl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazueny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBble IEPEXOIbI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

bubmunoreka LIOK
4.1 ICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUid TOK. TOKHM B bubmmoreka [JOK
4.2 12
Pa3MAYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazneny 22
PesepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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IHOYPOYHOE IIVNTAHUPOBAHUE

10 KJIIACC
Kosaun4yecTBo 4acos JJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontponbnbsie  IlpakTnyeckue op
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
dusuka — Hayka o Ipupoe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa I[IOK
T A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIeT0 MUpPa
Ponw u mecTo ¢pusuku B
5 dbopMHUpPOBaHUH COBPEMEHHOMN 1 bu6nuoreka [IOK
Hay4YHOUN KapTHUHBI MUDa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NeATEIbHOCTH JIIOIECH
Mexannueckoe OBUXKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO bubmoreka [IOK
3 1
nBwxeHus. [lepemenienue, CKOpocCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpSIMONMHENHOE 1 Bu6muotexa [JOK
JIBYKECHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE 1 bu6nuorexa [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e
CBobOomHoe majieHne. Y CKopeHue bubnuotexa [JOK
6 1
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneliHoe 1BUKEHHE.
7 JIBr>keHrEe MaTepHaTbHON TOYKH I10 1 bubmorexa OK
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHocuTenbHOCTU ["anunes. 1 bubmunoreka LIOK
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HNHuepuuanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuina. [lpunnun

but6mmoreka [IOK

9 CYIIEepPIO3UINH cuil. BTopoii 3aKkoH
yrep H P . https://m.edsoo.ru/ff0c3be8
HreroTona AJId MaTCPpUAJIbHOU TOYKH
Tpetnii 3akon HeroToHa miis bu6nuoreka [IOK

10
MaTepHabHBIX TOUYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOTO TsAroteHus. Cuna

11 TsokecTu. [lepBas kocMudeckas bubmorexa [JOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Kodddument tpeHust.

13 Cuna CEH OTI/IBJIGI({bI/Iq:I IIpu BI/I)P;(GHI/II/I bubnmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TEJa B )KUAKOCTHU HUJIU Ira3¢€
[ToctynarensHoe U BpaliaTreiabHOe

14 JBIDKEHHUE a0COJIFOTHO TBEPIOTO Tea. bu6mmoreka [IOK
MowmeHT cunsl. [1nedo cumnsl. Ycenous https://m.edsoo.ru/ff0c41a6
paBHOBECHs TBEPIOIO Tesa
Nmnynbec maTepuanbHOU TOYKH,

15 CHUCTEMBI MAaTEPUAIIBHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
umnyiabsca. PeakTuBHOE IBUKEHHE
PaGora 1 MOIITHOCTE CHJIBL.

16 Kunernueckast sHEprust MaTepruagibHON bubmmoreka [JOK
Touku. Teopema 00 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [ToreHunanbHas dHEprus. Bu6muotexa [JOK
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[lorennumanbHas 3HEPTUS yIPYro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ffOc461a

18

[loTeHuManpHbple U HEMOTEHIUAIBHbBIE
cuiibl. CBsA3b paboThI
HENOTEHUHUATbHBIX CUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTrUuu

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

19

JlaboparopHas paboTa
«HMccnemoBanue CBs3U pabOTHI CHIIBI C
U3MCHEHHEM MEXaHUYECKOW SHEPrHU
Tella Ha MPUMEPE PaCTIKCHUS
PE3MHOBOT'O JKI'yTa

20

KonTtponsHas pabora o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXpaHEHHUS B MEXAHHUKE)

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
U TBEPABIX TeEI

23

Macca monekyn. KonnuectBo
BemectBa. [locTostHHas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTypa
u e€ uzMmepenue. [llkana Temneparyp



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

Ilenbcus

HUneansueiii raz B MKT. OcHOoBHOE

but6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa
26 CpeHEeW KMHETUYECKON SHEPTUU bubnmoreka [JOK
JIB>KEHUS MOJIEKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI
JlaboparopHas paboTa
28 «HccnenoBanre 3aBUCUMOCTH MEXKIY
napaMeTpamMu COCTOSTHHUS
Pa3peKEHHOr0 ra3a
29 N3omnporieccrl B uaeaabHOM ra3e u ux but6mmoreka [IOK
rpaduyueckoe npeacTaBIeHue https://m.edsoo.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJNHAMHYECKON CHCTEMBI U
crroco0n! e€ m3meHeHus. KoanyaecTBo bubnuotexa [JOK
30
TEIJIOTHI U paboTta. BHyTpeHHS s https://m.edso00.ru/ff0c5952
SHEPTHUs OTHOATOMHOTO HJICATHBHOTO
rasa
bu6mmoreka [IOK
31 Braer rertonepe ain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonudecTBO TEIIOTHI IpH bubmorexa [IOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenade. AauadbaTHbI mpoiecc
33 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK
MIPUMEHEHHNE K U30IPOLecCaMm https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIeccoB B bubmoreka [IOK
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Mpunuun nevicreus u KI1/ remoBoit

but6mmoreka [IOK

3 MaIlTuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJ1

37 DKooruyeckre mpoodIeMbl
TEIUIOPHEPTETHKHU

38 O6o0maromuii ypok «MonexkysipHas bubnuotexa [JOK
¢usnka. OCHOBBI TEPMOIMHAMHKI https://m.edsoo.ru/ff0c6938
KoHnTtponbHas paborta mo teme

39 «MonekymnspHas ¢puzuka. OCHOBBI bubmorexa [JOK

YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKH)

40 [TapooGpazoBaHue U KOHACHCALUS. Bu6muotexa [IOK
Hcnapenue u kuneHue https://m.edso0.ru/ff0c63b6
AOCOIFOTHAS 1 OTHOCHTEIIbHAS

41 BJIAXXHOCTh BO3yXa. HachileHHBIN bubmorexa [TOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannuueckue u

42 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOMCTB KpuUCTaJLIOB. JKujakue https://m.edsoo.ru/ff0c65f0
Kpuctaiibsl. CoBpeMEHHbIE MaTEepHUAIIb
[TnaBiieHne M KPUCTAUTA3AIIHS.

43 VenpHas TEMI0Ta MJIaBICHUS bubmorexa [JOK

A ’ https://m.edso0o.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 Y 0
PABHEHHE TEILTOBOTO bajatica https://m.edso0.ru/ff0c6820
45 OnekTpu3anus Tei. JNeKTPUIECKUN bubmmoreka [JOK

3apsn. JIBa BUa SJIEKTPUUECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

[IpoBOTHUKY, TUATIEKTPUKH U

46 IIOJYIIPOBOAHUKU. 3aKOH COXPaHEHUS bubmmorexa LOK
YHpOBOZ ' p https://m.edsoo.ru/ffOc6bcc
ANEKTPUUYECKOTO 3apsiia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kyiona. ToueyHBIl 3IEKTPHUECKAI bubmmorexa LOK
y ) p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nosist. [IpuHOun cynepno3uuuu bubmmoreka [JOK
BNIEKTPUYECKUX MoJe. JInnnu https://m.edso0.ru/ff0c6df2
HANPSHKEHHOCTH
Pabota cuit 37eKTpOCTaTHIECKOTO
49 moss. Iloreruman. PasHocts bubnnorexa [IOK
) At https://m.edsoo.ru/ffOc6f00
[IOTEHIMATI0B
H OBOAHHUKU U JUIJICKTPUKHU B
50 anpeKT OCTAaTUYECKOM nonIe bubmmorexa [OK
p ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
but6mmoreka [IOK
51 DnexkTpoéMKocTh. Konnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTD IJIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUs 3apsHKEHHOIO bubmmorexa [IOK
A pa. p P https://m.edsoo.ru/ff0c72c0
KOHJCHCATOpa
53 JlabopaTtopHas pabora "M3mepenne
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOIMMUPOBATHLHOTO

amnrmapara, CTpyHHOT0 IpUHTEpA.
DJIEeKTpOCTaTUYECKAs 3alUTa.
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3azeMIIeHHE HIIEKTPOIPrUOOPOB

55

DIJIEKTPUUYECKUI TOK, YCIOBHUS €TI0
cymiectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3y4eHne CMeIIaHHOTO COCTUHCHUS
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma aJ1s MOJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa
«3mepenue DJIC ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIIBIX
METaJIOB. 3aBUCUMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX MTyYKOB

61

[omynpoBoiHUKH, UX COOCTBEHHAS U

npuMecHas mpoBoauMocTsb. CBoMCTBa
p—~n-niepexona. I1osynpoBoIHUKOBEIE
pUOOPBI

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c74f0
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DNEKTPUYECKUM TOK B paCTBOPAxX U

pacriaBax 3JICKTPOJIUTOB. bubmmoreka [JOK

62 1
DIIEKTPOJIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIIN3
DNEeKTPUYECKUM TOK B ra3ax.

63 CaMoCTOSITeTbHBIN U 1 bubmoreka [{OK
HECAMOCTOSITEbHBIN pa3psaa. MomaHusl. https://m.edsoo.ru/ffOc84ae
[Tnazma
DJeKkTpudecKre npudopsl U

64 YCTPOMCTBA U UX NMPAKTUYECKOE 1 Bu6muotexa [JOK
npuMeHeHue. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0e30MmacHOCTH

65 O06o06mmarmuii ypok 1 bu6nuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHast pabota mo Teme
«nekTpocratuka. [locTossHHBIN bu6nuoreka [IOK

66 . 1
3JIEKTpUYEeCKUl TOK. TOKHU B https://m.edsoo.ru/ffOc8a8a
PA3JINYHBIX CpCaAX»

67 PesepBHbiil ypok. KonTponpHas 1 bubmmoreka [JOK
pabora o Teme "DneKTpouHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHblit ypok. O0o0maromuii ypok 1 Bu6muotexa [JOK
no teMam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

» Guzuka, 10 knace/ Mskumes I'.., byxosues b.b., Corckuit H.H. noa
penakmueit [TapdpentreBoit H.A., AkuinonepHoe oomecTBo «M31aTenscTBo

«HpOCBCHICHI/IC»

METOJIUYECKHUE MATEPHUAJIBI JJIJIS1 YUYUTEJIS
IToypounsie pazpabotku o ¢usuke. 10 kiacc: nocodue nis yuutens / H.C.

ek, - M.: BAKO, 2021

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.vascak.cz/physicsanimations.php?l=ru



