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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETIIIUK TpenojiaBanus ydeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux (u3nke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJbTaTaM
oOydeHHusl, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEXKIIPEAMETHBIX
CBs3el (DM3BHKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIEC 1I€JIM M3y4YeHUsl (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (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 W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep ¢ pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHMUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPHUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPUMEHATH
HAy4YHbIA METO/I MO3HAHUS MPHU BHINOJHEHUN UMHU YYE€OHBIX UCCIIEIOBaHUM.

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 JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3HKH, BKIIOYAET KaK
BOTPOCHI KJITACCUYECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢usnueckux Teopuil. Benmymmm B Kypce sBusieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPUU, BEHIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBS3U Pa3BUTHUA
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

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

Hoes »sxonocuzayuu peanus3yeTcs MOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJIOTUYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0JIeM palMoOHAIBLHOTO IPUPOIOOIB30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3MKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pu3mueckue Teopuu (PopMUpOBaHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpHH, poiii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSAX O MPUPOJE, TIpPaHUIIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHUCTeMHO-ICSITENHPHOCTHBIN TOIX0M B Kypce (U3UKU pPean3yeTcs MPEeKIe
BCETO 3a CUET OpraHU3alid IKCIECPUMEHTATHHOU JCSATEIBHOCTH O0YUYarOIIUXCS.
st 6a3zoBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YYEHUYECKUX
IpaKTHUECKUX PalboT. BoljeneHne B yKa3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHalieHuss kabuHera ¢usuku. [lpu d>ToM obOecreuynBaeTCs  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICIOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH K TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE yAENsAETCS PEUICHUI0 PAaCUETHBIX M KaueCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jla4d C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TTO3BOJISIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO paszzesia Kypca, TaK U UHTETPUPYs 3HAHHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0o0BsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJICHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJII CHTYallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k wMarepuanbHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEHb Kypca
¢$bu3KMKN Ha YPOBHE CpelHero o01iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOTr0 KaOuHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIa. B kabunHere (pU3MKM TOMKHO OBITH
HE0OXoaMMoOe J1abopaTopHOEe OOOpYAOBaHWE ISl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUEHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
000pyT0BaHUE.

JlemoHCcTpanmoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBUH  C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTATOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3MKE KIIOUYEBBIX JEMOHCTpaIUil aiis
UCCIICIOBAaHMUSI ~ U3YyYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKHX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MMPUMECHCHHIA.

JlabopatopHoe o00OOpymOBaHME [JISi YYEHWYECKUX NPAKTHUECKUX paboT
dopMupyeTcss B BUJIEC TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAEeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKThI
Ja00paToOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJIOTOBBIX W IH(POBBIX 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
€CTECTBCHHBIX 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, DJIEKTPOJWHAMHUKY, 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 OCBOGHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
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 JUI PA3BUTHsS YMEHUM MPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOU J1€ATEIbHOCTH.

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 (uU3MKE MepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€JaeT BBIOOP
npoBeneHusl J1a00opaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOABI NMO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOPUM B IIPOLiECCE ITO3HAHUS IPUPOABI.
OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpyuHIMIT 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. Kunemamuxka

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

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)xeHue NnepemMenIeHUi U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH W 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. LieHTpocTpeMuTeNbHOE YCKOPEHUE.

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

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM 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.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOMU
CKOpOCTH.

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

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Tena. Cuna. [Ipunuun cynepnosuniuu cuil. Bropoi 3akon Hprotona
JUIsl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA 1151 MaTepUaIbHbIX TOYEK.

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

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

Tpenue. Bunbl Tpenus (mokosi, ckoyibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tperne. Cuia TpeHHs CKOJbKEHUs 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 BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHHUYeCKHue YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHUE: 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.



HccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaITHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

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

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMANbHBIX CUJI C U3MEHEHMEM MEXAHUYECKOM HSHEPrHu CHUCTEMBI TEl.
3aKOH COXpaHEHUS MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEeHIUATBLHON 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-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUs Ta30B, XUIAKOCTEU 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  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACANbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeaHel KHUHETHUYECKON SHEpPruy TEIUIOBOTO JBWXKeHUsA dacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJIWYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpONCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnpiThl 110 U PY3UN KUAKOCTEN U ra30B.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronas mpupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl 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:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3Ty4eHHUE. 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.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTuMOoCTh MPOIIECCOB B IPUPOJIE.

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 TEIUIOIHEPTETUKH.



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).

Mopaenu napoBoil TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHUs, pEaKTUBHOTO
JIBUTATEJIA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie 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 TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiibel. CoBpemeHHble Marepuaibl. [lnmaBienue u
KpucTayum3anus. Y AelibHas TeruioTa miaBieHus. CyOoammanus.

YpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUasOB, B
TOM YHUCJIE HAHOMAaTEepUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHNUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanust KpucTauioB.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomoi

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
ONeKTpU3alMsl Tel. OJEKTpUYecKuil 3apsa. JlBa BuAa DIEKTPUYECKUX
3apsAoB. [IpOBONHMKH, OUANEKTPUKKA 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.

PaGora cunm  osmekrpoctatmueckoro  mosis.  [lorennman.  PasHocThb
NOTEHUHAIOB. [IpOBOJHUKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
Jusnexkrpuueckasi NPOHULIAEMOCTb.

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

TexHuyeckue ycTpoHCTBa M NPAKTUYECKOE NPHUMEHEHHE: SIJIEKTPOCKOII,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJL.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHULIAEMOCTH.

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, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

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

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAS TUCCOLMALUS. DIEKTPOIIN3.



OnekTpudeckuii ToK B ra3zax. CaMOCTOSITENbHBIA U HECAMOCTOSATENbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
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, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpaguKd U CBONCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddys3usi, 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, 3JIEKTPUYECKHE CBOMCTBA METAJJIOB, 3JEKTPOJUTHYECKAS IUCCOLMALINS,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE D3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

MexnpeaMeTHbIe CBSI3H

Nzyuyenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kjmacce ocymiecTBiseTcs ¢
y4€TOM COJEP)KATEeIbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTEeMaTHKH,
OMONOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnule nousimusi, CBSI3aHHBIE C W3YYCHHEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBIICHUE, HAy4YHBIH (DakT, rumore3a, (u3MUecKas BETUYHMHA, 3aKOH,
Teopwsi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICIb, U3MEPCHHE.

Mamemamuxa: pemieHHEe CUCTEMbl YPaBHEHUW, TPUTOHOMETPHUECKHE
(GYHKIIUHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXKJIECTBO, BEKTOPHI M WX MPOCKIIMH HAa OCHU KOOPJIWHAT, CIOKEHHWE BEKTOPOB,
MIPOM3BOJHBIC DJIEMEHTAPHBIX (YHKIUH, TPU3HAKK TMOJ0OUS TPEYroJIbHUKOB,
oTpe/ielIeHUE TUIOMIAIN TIOCKUX (GUTYp U 00BEMA Tell.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKCHHSI B )KMBOW MPHUPOJIC, ONITUYECKUE SBJICHUS B )KMBOW MPHUPOJIC, ACHCTBHE
paJnaliiy Ha KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAITNYECKAsI CTPYKTYypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON PEMIETKH, CHEKTPaIbHBINA
aHam3.

l'eocpaghus: MarHUTHBIE TIOMIOCA 3€MJIM, 3aJ€KM MAarHUTHBIX PV,
doTochEMKA 3eMHOM MMOBEPXHOCTH, TIPEICKA3aHUE 3EMIICTPSICCHU.

Texnonocusi: NVHWAM DJEKTpoONEpenady, TeHepaTop MEPEeMEHHOTO TOKa,
AJIEKTPOJBUTATENh, WHAYKIIMOHHAS TI€4Yb, pajgap, pPaauONpPUEMHUK, TEIEBHU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Dus3nmka» HA YPOBHE CpEIHEro OOIIero
obOpazoBaHusi (0a30BBIM YPOBEHb) JOJKHO OOECIEUUTHh JTOCTHIKEHHE CIETYIOUINX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE Pe3yJbTaThl OCBOCHUS ydeOHOro mnpeaMera «Du3nka» IOHKHBI
OTpaXXaTh TOTOBHOCTb U  CIIOCOOHOCTh OOYYaIOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUCHTAllU{,  TO3WTHBHBIX  BHYTPEHHUX  yOEKIEHUH,  COOTBETCTBYOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOIO
ONBbITA U OMbITa ACATEIIBHOCTH B IPOLECCE pealr3alMi OCHOBHBIX HAaIlpaBJICHUN
BOCITUTATEJIbHOM JICSTEIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIMUA OOYYAIOMIEroCcs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIMOHHBIX  OOIIEYEIIOBEYECKUX  T'YMAHUCTHYECKUX U
JEMOKPATUYECKHUX LICHHOCTEW;

FOTOBHOCTb BECTH COBMECTHYKO JESTEIIBHOCTh B HMHTEpPECAX T'PAXKIAHCKOTO
o0II1ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHN B 00pa30BaTeILHON OpraHU3allnu;

YMEHHME B3aMMOJICHCTBOBATh C COLIMAJIBHBIMU MHCTUTYTAMU B COOTBETCTBHUH C
uX QYHKIUSIMUA U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUMCKOMN TPaKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CUMBOJIAM, JIOCTHXKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAllMIO M TIPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI W LIEHHOCTH, B TOM YMCIE B
NESATEIbHOCTU YYEHOI0;

OCO3HaHME JINYHOTO BKJIAJAa B TIOCTPOSHUE YCTOMYMBOTO OYIyIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIIEHHE K MHPY, BKJIIOYAs 3CTETUKY HAYyYHOIO TBOPYECTBA,
NpUCYIIETO (PU3NUECKON HAyKe;



5) TpyaoBoro BocnuTaHus:

MHTEPEC K pa3Nu4HbIM chepaM NpoPpecCHOHANTbHON ASSITENbHOCTH, B TOM UHCIe
CBA3aHHBIM C (U3HKON W TEXHMKOW, YMEHHE COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynyiel mpoeccuu 1 pean30BbIBATh COOCTBEHHBIE JKU3HEHHBIC IJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00IACTH
(Y3UKY HA TPOTSHKEHUN BCEH KU3HH,

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPbl, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MTPOOIeMm;

IJTAHUPOBAHUE W OCYLIECTBIICHUE JAEHUCTBUM B OKPYXKAIOLICH Cpelle Ha OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpEeHHE OMbITA JIEITEIbHOCTH SKOJOTUYECKON HAMpPaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 10 (PU3BUKE;

7) HIEeHHOCTH HAYYHOTI'0 MO3HAHMS:

c(OPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKU;

OCO3HaHWE IIEHHOCTHM HAy4YHOW JeATEeJIbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4eHUs] (PU3UKU OCYIIECTBISATh MPOEKTHYIO M HCCIEIOBATEIbCKYIO JACSITENbHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Ba3oBble Jijornueckue AeiicTBUA:
CaMOCTOSITEIILHO dhopMyIHpoBaTh u aAKTyJIM3UPOBAThH npooJiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENENATh LENU JESATEIbHOCTH, 3a/1aBaTh IApaMETPbl M KPUTEPUU UX
JIOCTHIKCHMS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCMaTPUBAEMbIX (DHU3UUYECKUX
SIBIICHUSIX
pa3pabaThiBaTh TUIAaH pEHICHUS TPOOJEMBI ¢ Y4ETOM aHaau3a HMMEIOITUXCS
MAaTEPUAIIbHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIAM, OLIEHUBATh PUCKH MOCJIEACTBUHN AEATEIBbHOCTH;
KOOPJAMHUPOBATH U BBIMIOJHATH PAOOTY B YCIOBUSIX PEAIbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aMMOICHCTBHS;
pPa3BUBATh KPEATUBHOE MBINLICHUE TP PEIICHUH )KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciieqoBarTe/bLCKHe JeCTBUSA:



BJIQ/IETh HAy4YHOH TEPMHUHOJIOTHEH, KIIOUEBHIMU MOHSTHSIMH H METOAaMH
buznueckoil HayKu;

BJIaJICTh HABbIKAMHU Y4eOHO-MCCIIE0BATEILCKOM U MPOEKTHOW JESTETbHOCTH B
obmacti (PU3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IIOMCKY
METOJIOB peUIeHHs 3a4ad (U3UYECKOTO COACpPKAHUS, MPUMEHEHHUIO Pa3InYHBIX
METOJIOB MIO3HAHUS;

BJIQJI€Th BHJAMHU JCSITEIPHOCTH 10 TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpHpeTaluy, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B pPa3IMYHBIX  Yy4eOHBIX
CUTYyallUsX, B TOM YHCJIE IIPH CO3AaHNUU YUeOHBIX MPOEKTOB B 00JaCTH (DPUBUKH;

BBISIBJISITH MPUYMHHO-CIEJCTBEHHBIE CBS3M U aKTyaJlM3MpoOBaTh 3ajady,
BBIIBUTATh TUIIOTE3y €€ pelIeHHs], HaXOAUTh apryMEHTHI IJIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHUIA, 33/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3UPOBATh MOJYUYCHHBIE B XO/I€ PEIICHUS 3a7auu Pe3yIbTaThl, KPUTHUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTrHO3UPOBATH M3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh © (OPMYIUPOBATh COOCTBEHHBIC 3a7aud B 00pa30BaTEIBHOU
AESITeIbHOCTH, B TOM YHCJIE€ IPU U3YYCHUU (DU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh MPHUOOPETEHHBII OMIBIT;

yMeTh TEpPEeHOCUTh 3HaHHMA 1O (U3MKE B MPAKTUYECKYI0 001acTh
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTh NPOOJIEMBI U 33]]a4H, IOIYCKAIOIINE aIbTEPHATUBHBIE PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HaBBIKAMH TMOJIy4YeHUs HHQPOpMAIUK (DU3HUUECKOTO COACpPNKAHUS U3
HMCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATH TIOWUCK, aHAJIM3,
CHCTEMAaTH3allMI0 W HMHTEpHpeTanuio WHGOpMAIMU DPA3IUYHBIX BUAOB U (Qopm
HpeACTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OpMAITUH;

MCIIOJIb30BaTh CPEICTBA HH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI
B pCIICHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPTaHU3aI[MOHHBIX 3aJ1ad C
coOyoieHreM TpeOOBaHMN JPrOHOMHUKH, TEXHUKHM O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHns, NPaBOBBIX M ITHYECKUX HOPM, HOPM HH(POPMALMOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJIEPKAaHUS B PA3IUUHBIX opMaTax ¢ yu€Tom
Ha3Ha4YeHUs] MHGOpPMAIMU U LIEJIeBOW ayIUTOPHH, BHIOUpPAs ONTUMAIbHYIO (QOopMy
HpEeACTaBICHUS U BU3yaIH3allHH.

KoMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe 1eHCTBHSA:
OCYUIECTBJIATH OOIIEHNE HA YPOKax (PM3UKHU U BO BHE-YPOUHOM AESTEIbHOCTH;



pacrno3HaBaTh NPEANOCHUIKH KOHPIMKTHBIX CUTYalluil U CMAT4aTh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY 3pPEHHUS C HUCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M WCHOJb30BATh MPEUMYIIECTBA KOMAHAHOM M WHAMBHIYaJIbHON
paboThI;

BbIOMpaTh TEMAaTHKy M METOAbl COBMECTHBIX NEHCTBUI € Y4€TOM OOIIHX
MHTEPECOB M BO3MOXKHOCTEN Ka)/I0T0 WIEHA KOJIJICKTUBA;

NpUHUMATh L€  COBMECTHOHW  JESTENbHOCTH,  OpraHU30BBIBAaTH U
KOOPIMHUPOBATh JAEUCTBUS MO €€ JOCTHKEHMIO: COCTAaBIATh IJIaH JEHCTBUM,
pacnpeneniarb poid C Y4ETOM MHEHUH YYaCTHUKOB, OOCYXAAaTh pe3yJbTaThl
COBMECTHOI paboTHlI;

OLIEHMBATh KaYyeCTBO CBOETO BKJIA/a M KaXKIAOr0 YYaCTHUKA KOMAaHIbl B OOIIMI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBbIE€ MPOEKTHI, OLEHHBATh UAEU C TO3WIUH HOBHU3HBI,
OpPUTHHAIIBHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE TOBEJACHHE B  Pa3IUYHbBIX
CUTYAalUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBEpCAJIbHbIE y4eOHbIe 1eiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIISATh MO3HABATENbHYIO JI€ATEIbHOCTh B 00JIacTU
GU3MKH W AaCTPOHOMHH, BBISBIATH MPOOJEMBbI, CTaBUTb U (OPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSITEIIBHO COCTABIIATH IUIAH PELICHUS PACYETHBIX U KAYECTBEHHBIX 3a/a4,
IJIaH BBINOJIHEHUSI TPAKTUYECKOHM paboThl C Yy4€TOM HMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTCHHI;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JenaTh OCO3HAaHHBIM BBHIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMU B 00JaCTH (PU3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBI MHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCT,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LESAM;

BJIa/IETh HABBIKAMU MO3HABATEIHHON periekcun Kak OCO3HAHUS COBEpIIAEMbIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;



UCIIOIh30BaTh NPUEMBI pedIeKCUH sl OIEHKH CHUTYyaIlid, BhIOOpa BEPHOTO
pEIIcHMS;

YMETh OLIEHUBaTh PUCKHM U CBOEBPEMEHHO MPUHHUMATH PEHICHUS MO0 UuX
CHUKEHUIO;

MPUHUMATh MOTHMBBl M apTyMEHTBhI JPYTUX TPU aHAIW3E PE3yJIbTaTOB
NEeSITeTHbHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATK! U JOCTOMHCTBA;

OpUHUMATh MOTUBBI U apryMEHTBhl JPYTrUX TMpPU aHaJM3€ pPe3yJIbTaTOB
NEeSTeNbHOCTH;

MPU3HABAThH CBOE MPABO U MIPABO IPYTUX HA OITHOKHU.

B mporecce mocTuxkeHUs TNYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI TIO
dbu3Mke 1 ypOBHS  CpeaHero oOmero o0pa3oBaHus y  0O0YyYaroIIMXCs
COBEPILIEHCTBYETCSA AMOIIMOHAJIbHBIN UHTEJIEKT, IpeAnoaaratonmi
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIONIET0 CIOCOOHOCTh MOHMMATh CBOE SMOITMOHAIHHOE
COCTOSIHWE, BUJETh HAMpaBICHUS PA3BUTHS COOCTBEHHOW IMOIIMOHAILHOU c(ephl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMIOBEICHHE, CIOCOOHOCTh  aJanTHPOBATHCI K
AMOITMOHAIEHBIM U3MEHEHHSM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONIEH CTpEMJICHWE K JOCTHIKEHUIO ETU |
ycrexy, ONTHUMHU3M, HHHUIMATUBHOCTh, YMEHHE JEMCTBOBaTh HCXOJs M3 CBOHUX
BO3MOKHOCTECH;

OMIIATUH, BKIIFOYAIONIEH CIIOCOOHOCTh MOHWMATH SMOIMOHAIBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 MPHU OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BHICTPAaUBaTh OTHOIIEHUS C
IPYTUMU JIIOAbMU, 3200 TUTHCS, POSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

MNPEIMETHBIE PE3YJIBTATbBI

K xonimy oOyuenns B 10 kiacce npeaMeTHbIE pe3yinbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (Gu3uku B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KApTUHBI MHpaA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU NESITENBHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBl NPUMEHEHUS W3YYCHHBIX (U3UUECKUX MOJENeH:
MarepuaibHas TOYKa, MHEpLHAJIbHAs CUCTeMa OTcuéra, a0COJIIOTHO TBEPJOE TElO,



WJICUIbHBIA Ta3, MOJICNIM CTPOCHUSA Ta30B, KUIAKOCTEW W TBEPIBIX TEJN, TOUYCUHBIN
ANEKTPUUECKUH 3apsij] MPU PENICHUH (PU3NIECKUX 33]1a4;

pacrio3HaBath (u3nueckue siBjaeHUs (MPOIECChl) U OOBSACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUUECKOW TEOPUM CTPOCHUSI BELIECTBA U
AJIEKTPOJAVMHAMUKH: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUXXECHHUE,
CBOOOHOE TAICHHE TEJI, IBMIKEHUE TT0 OKPYKHOCTH, HHEPIINSI, B3aUMOJICHCTBUE Te,
mubdy3usi, OpOYHOBCKOE MABUKEHUE, CTPOCHHE JKUIKOCTEH U TBEPIBIX TeT,
M3MEHEeHHE O00BEMa Tel MpH HarpeBaHUW (OXJAXIACHWHU), TEIJIOBOE paBHOBECHE,
WCHapeHue, KOHJCHCAlMs, IUIABJICHUE, KPUCTAUIA3ALMS, KHUIICHHE, BIIAXHOCTD
BO3/lyXa, ITOBBILICHUE JIABJICHHUS ra3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCYJIE, CBSI3b
MEXAYy IlapaMeTpaMH COCTOSHUS Ta3a B M30MNPOLECCAX, DJIJIEKTPU3ALMUSA Tel,
B3aUMO/JICCTBUE 3aPSJI0B;

OTNHUCBHIBATh MEXAaHUYECKOE [IBM)KCHHE, HCMOJIb3ys (PU3HYECKUE BEJIUYHHBI:
KOOpJMHATa, MyTh, IEPEMEIIECHNUE, CKOPOCTh, YCKOPEHHUE, Macca TeJa, CUJla, UMITYJIbC
Tena, KWHETWYECKas DHEPTHsl, IMOTEHIMaJIbHAs HHEPrus, MeXaHWdeckas pabora,
MEXaHWYeCKass MOITHOCTh, TPU ONMUCAHWUU TMPABUIBLHO TPAKTOBATh (PU3MUECKHMA
CMBICJI UCIIOJIb3YEMbIX BEJIMYWH, UX 0003HAUEHUS U €AMHUIIbI, HAXOIUTh (POPMYJIbI,
CBSI3bIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMHU BEJTUUYNHAMH;

ONMCHIBATh H3YYEHHBIC TEIUIOBBIE CBOWCTBA TEJI W TEIUJIOBBIE SIBJICHUS,
UCTIONB3ysl (U3MYECKHME BEIWYWHBI: JaBJICHHE Tas3a, TeMIeparypa, CpemXHss
KUHETUYECKAsl SHEPrusi XAOTUYECKOTO JIBMIKECHUS MOJIEKYJ, CPEIHEKBAAPATHYHAS
CKOPOCTh MOJICKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS OJHEprusi, padbora rasa,
KOO(PPUIIMEHT TMOJIe3HOTO JICHCTBUS TEIUIOBOIO JIBUTATeNsl; MPU  OINHUCAHUHU
MpPaBUILHO TPAKTOBaTh (U3MYECKUI CMBICT HCIOJB3YEMBIX BEJIWYHH, WX
0003HauYCHUA U €AUHUIIBI, HAXOAUTH (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PHU3NYECKYIO
BEJIMYMHY C APYTUMU BEJIMYMHAM;

ONKMCHIBATh M3YYEHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA W AJICKTPUUECKHE
SBJICHUS (TIPOLIECCHI), MCIONB3Ysl (U3NUYECKUE BEIMYMHBI: DJEKTPUUECKUN 3apsi,
AJIEKTPUYECKOE II0JIE, HANPSKEHHOCTDH IOJIA, MOTEHLHAN, Pa3HOCTh MOTEHUHUAJIOB;
MIPY OMTMCAHUU MPABUIBLHO TPAKTOBATH (PU3UUECKHUIN CMBICI HUCTIONb3YEMbIX BEITUUMH,
ux OO0O3HAUYECHHWS W EJIUWHUIIBI, YKa3biBaTb (OPMYIBI, CBS3bIBAIOIIUE JTAHHYIO
(bU3MYECKYI0 BETMUMHY C APYTUMU BEJIMUMHAMU;

aHAMM3UPOBaTh (PU3UUYECKHE TMPOIECChl W SBICHUS, HCTIONB3Ys (HU3UUIECKUE
3aKOHBI U MPHUHUUIIBL: 3aKOH BcemupHoro tsarorenus, [, II u III 3axkonsr HerotoHa,
3aKOH COXPAaHEHUS MEXAHWYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIHII
CyNEpIO3ULIMA CHUJI, MPUHUIUI PABHONPABUA HHEPIUAIBHBIX CHCTEM OTCUETA,
MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b
CpeqHell KMHETHYECKOM SHEpruu TEIJIOBOTO JIBMXKEHHUS MOJEKYJT C aOCOIIOTHOU
TEMIIEPATYpPOM, NIEPBBIM 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHUS JIEKTPUUECKOTO



3apsiaa, 3akoH KyrnoHna, mpu 3TOM pa3indath CJIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €r0
MaTeMaTHYeCKOEe BBIPAXKEHHUE U YCIOBHS (TPaHUIIbl, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIUIIBI JCHCTBUS MAIlIWH, TPHOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3nnyaTh YCJIOBHs WX O€30MaCHOTO HMCIOJIL30BaHUS B TIOBCEIHEBHOM
KU3HU;

BBITIOJHATh OKCHEPUMEHTHl IO HUCCIEIOBAaHUIO (U3HUECKUX SIBICHUN H
MPOLIECCOB C UCIHOJIB30BAaHUEM TMPSIMBIX M KOCBEHHBIX H3MEpPEHUH, NpU 3TOM
dbopmyMpoBaTh NpodaeMy/3a1ady U TUINOTE3y YYEOHOTO AKCIEPUMEHTa, COOMpAaTh
YCTaHOBKY U3 MPEIOKEHHOTO 000pyA0BaHUs, MTPOBOJAUTH OMBIT M (HOPMYINPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MpPsIMbIE U KOCBEHHbIE M3MEpPEHUs (DU3MUECKUX BEIUYUH, MPH
TOM BBIOMPATh ONTHUMAIBHBIA CIIOCOO W3MEpPEHUsT W WCIOIh30BaTh H3BECTHHIC
METObI OLCHKH ITOTPEMIHOCTEN U3MEPEHNU;

UCCIICJIOBAaTh  3aBUCUMOCTH  MEXAYy  (U3MUECKMMHM  BEIMYMHAMH  C
HCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPH 3ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl MOJIYYCHHON 3aBUCHUMOCTH (DU3MUECKUX BEJIWYUH B BHUJIE
TabyuIl U TpaduKOB, 1eJaTh BHIBOABI IO Pe3yabTaTaM HCCIEAOBaHNUS;

coOMroIaTh MpaBwiIa 0€30macHOro TpyJa MPU MPOBEIECHUH HCCIEIOBAHUN B
pamMKax Y4eOHOro OKCIEPUMEHTa, Y4eOHO-UCCIIEOBATENLCKOM U  MPOEKTHOM
JESITEIbHOCTH C HUCHOJb30BaHUEM H3MEPHUTENBHBIX YCTPOWUCTB M J1IaOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHBIC 3a7a9 C SBHO 3a/IaHHON (U3UYECKON MOJIENBIO, UCTIOIB3YsI
¢du3nueckrne 3aKOHBI W TPUHIMIBI, HA OCHOBE aHalM3a YCJOBHS 3a/Ja4d BBIOMPATH
(bu3NUYECKyI0 MOJEINb, BBIICTATh (PU3NUECKHE BETUYUHBI U (OPMYIIbI, HEOOXOUMBIE
Wig e€ peuieHus, MPOBOJUTH PAcu€Thl M OLIEHUBATH PEAIBHOCTh MOJYYEHHOTO
3HaYeHUS PU3NICCKON BETTMYMHBI;

peliaTh Ka4eCTBEHHBIC 3aJauyd: BHICTPAUBATh JIOTUYECKH HEMPOTHBOPEUHBYIO
[ETIOYKY PpACCYXKICHHM C OMOpOold Ha H3Y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W
(bu3HYecKue SIBICHUS;

WCIIOJIb30BaTh MPH PEIICHUH Y4E€OHBIX 3a7]a4 COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTHH JUIsl TOWCKA, CTPYKTYPHUPOBAHUS, MHTEPHIPETAIMN W TPEICTABICHHUS
yueOHOW ¥ HAy4YHO-TIONMYJSIPHOW HWHQPOpPMAIMK, TIOMYyYEeHHOW U3 Pa3IudHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTy4aeMylo HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOekKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAYKU, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

MCTIOJb30BaTh TEOPETHUECKHUE 3HAHMS 10 (PU3MKE B MOBCEAHEBHOW JKU3HU IS
oOecrieueHrs O€30MaCHOCTH MpU OOpalleHUH C NpUOOpaMH U TEXHUYECKUMU



YCTPOUCTBAMH, ISl COXPAHEHHS 370POBbS U COOJIONCHUS HOPM DSKOJOTHUUYECKOTO
MOBEAECHHUS B OKPYXKAIOILIEH Cpee;
paboTatb B TpyMNNe C BBINOJIHEHUEM pPA3JIMYHBIX COLMAIBHBIX pOJEH,

MJIaHUPOBATh paboTy

IpyIIIbI,

pallOHAJIbHO PaCIpCACiIiAThb 00S3aHHOCTH W

IJIAHUPOBATh JACATEIBbHOCTh B HECTAHAAPTHBIX CHUTYyalMsX, aJACKBATHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIIBI B PEIICHNE PacCMaTpUBAEMON IPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N HanmenoBann Koun4yecTtBo yacos DJIeKTPOHHbIE
" e pa3iesioB (undposbie)

n/ Becer  Konrpoabnnt = IIpakruyeckn
TeM o0pa3oBaTe/bHbIE

I 0 e padoThbl e padoThbl
NPOrpamMmbl pecypcsbl

Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
dusuka u

bu6mmoreka [IOK
METObI
1.1 2 https://m.edsoo.ru/7f41bf7

HAy4YHOTO 5
MO3HAHUS =

Hroro no pazneny 2

Pa3zgen 2. MEXAHUKA

bu6mmoreka [IOK
2.1 Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 Jnnamuka 7 https://m.edsoo.ru/7f41bf7
2
3aKOHEI bu6mmoreka [IOK
2.3 COXpaHEHUS B 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHUKE 2
Uroro no pazaeny 18

Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJINHAMHUKA

OcHOBBI
MOTEKVISDHO- bu6mmoreka [IOK

3.1 YIp . 9 1 https://m.edsoo.ru/7f41bf7
KHHETUYECKOU 5
TEOpUHU -
OcHOBEI bu6mmoreka [IOK

3.2 TEPMOAVHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2

33 ArperatHbie 5 bubnuoreka [JOK
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

COCTOSTHUS
BEIIIECTRA.
®da3oBrIc
MepeXObl

https://m.edsoo.ru/7f41bf7
2

Hroro no pazneny

24

Paznen 4. JIEKTPOJUHAMUKA

bub6munoreka LIOK
DIIEKTPOCTATUK
4.1 . 10 https://m.edsoo.ru/7f41bf7
2
[TocTostHHBIM
ANEKTPUYECKUI bubnmoreka [JOK
4.2 ToK. TOKHU B 12 https://m.edsoo.ru/7f41bf7
Pa3IHYHBIX 2
cpenax
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBIIEE
KOJIMYECTBO 68
YACOB 11O

I[TPOTPAMME



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

10 KJIACC
Kosun4yecTBo 4acos JJ1eKTDO e
No Jata JIEKTPOHHBI
Konrposr = IIpakrnuec uudposbie
n/ Tema ypoka Bce U3Y4YeH
I HbIE Kue st oOpa3oBaTe/ibHbIE
ro
padoThI padoTsI pecypcebl
dusznka —
HayKa o
TIpUpPOJIE.
Prp bu6mmoreka [IOK
Hayunblie
1 https://m.edsoo.ru/ff0
METO/IbI
c32e2
MTO3HAHMS
OKPY’KaIOIIero
Mupa

Ponb u mecto
(bu3uKn B
hopMupoBaHUHT
COBPEMEHHOM
Hay4HOU
KapTUHBI MUpa, B

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c33e6

MIPAaKTUYECKOU

NeATeIIbHOCTH

11 {0157

MexaHu4eckoe

JBI)KCHUE.

OTHOCUTEIIHLHOCT

b bu6mmoreka [IOK

MEXaHUYECKOTO 1 https://m.edsoo.ru/ff0

JIBUKEHHUS. 3508

[Tepemenienue,

CKOPOCTb,

YCKOpEHUE

PaBHOMEpHOE bubmmoreka [JOK

NPAMOJIMHEHHOE 1 https://m.edsoo.ru/ff0

JIBU)KEHHE 3620

PaBHOyCKOpEHHO

. bu6mmoreka [IOK

HpAMOTHHETiHOE 1 https://m.edsoo.ru/ff0
c372e

JIBIOKCHUE

CBoOoaHoe bubmuorexa [JOK

naaCHuc.

https://m.edsoo.ru/ff0



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

Yckopenue c39cc
CBOOOHOTO
HajgeHus
KpuBonuneiinoe
JBIKEHUE.
bu6mmoreka [IOK
JIBr>xeHue
7 . https://m.edsoo.ru/ff0
MaTepuatbHOU
c3ada
TOYKH II0
OKPY>KHOCTH
[TpuaIMI
OTHOCHUTEIHHOCT
u I'annnes.
bu6mmoreka [IOK
HNueprmansHbie
8 https://m.edsoo.ru/ff0
CUCTEMBI
c3bel
OTCYeTa.
[TepBblii 3aK0H
Hrrorona
Macca Tena.
Cuna. [TpuHuun
CYHEPHO3ULINI
YHep . bubmmoreka [JOK
cui. Bropoi
9 https://m.edsoo.ru/ff0
3axoH HeroToHa
c3be8
TS
MaTepHalIbHOU
TOYKHU
Tpetnii 3akoH
Bbu6nmuoreka [JOK
Hrrorona giasg
10 MATEDHATLHLIX https://m.edsoo.ru/ff0
P c3be8
TOYEK
3akoH
BCEMHUPHOTO
Tsrorenus. Cuna bubmuorexa [JOK
11 TSIKECTHU. https://m.edsoo.ru/ff0
[TepBas ¢3d00
KOCMHYECKas
CKOPOCTH
Cuna
ocTH bu6mmoreka [IOK
12 ?;:II: (};:I I 2'1 Bec https://m.edsoo.ru/ff0
yKa. c3el8
TeIa
13 Cuia TpeHwusl. bubnnorexka [HOK

Koapdunment

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76

Tpenus. Cuiia
COINIPOTUBIICHUS
IIPU IBUKEHUU
TeNa B )KUJKOCTU
WIIH Ta3e

14

ITocTynarensHoe
Y BpauiaTelibHOe
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHUIIBL.
IIneyo cumisl.
YcnoBus
paBHOBeECHS
TBEPIOTO TeNa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c4la6

15

Nmnynbe
MaTepUaIbHOMN
TOYKHU, CUCTEMBI
MaTepualbHBIX
Touek. Mmmynsc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeakTuBHOE
JBUYKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c43d6

16

PabGora u
MOIIIHOCTb CHJIBI.
Kunernueckas
SHEPTHs
MaTepHaIbHON
Touku. Teopema
00 M3MEHCHUHU
KHUHETHYECKON
SHEPTUU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c4502

17

IToTennuansHas
SHEPTHUSL.
ITorennuanpHas
SHEPTHUSl YIPYTO
nepopMupoBaHH
Oil IPY>KUHBI.
IToTennuanpHas
SHEprus Teia

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cd46la



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

BOJIU3U
MMOBEPXHOCTHU
3eminu

18

TloTeHuuannHbIE

n

HETOTEHIMAJILH
ple cIbl. CBA3b

paboThI

HCIIOTCHLIMAJIbH

BIX CHJI C
H3MEHEHUEM
MEXaHUYeCKOH
SHEPTUU
CUCTCEMBI TCII.
3akoH
COXpaHEHUs
MEXaHUYeCKOH
SHEPTHH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c478¢

19

Jlaboparopuast
pabora

«HccnenoBanue

CBSI3U PaOOTHI
CHJIBI C
W3MCHCHUEM
MEXaHUYECKOM

OHCPIHUU TCJIa Ha

npumMepe
pacTsKeHus
PE3UHOBOTO
KTyTa»

20

KoHnTponbHas
pabota 1o Teme
«Kunemaruxka.
JlnHamuka.
3aKOHBI
COXpaHEHHUS B
MEXaHHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4b74

21

OCHOBHBIE
MOJIOKEHUS
MOJICKYJISIPHO-
KHHETHYCCKOM
TEOPHH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c4dc2



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

bpoyHoBCKOE
JBUKECHUE.

Auddysus

22

Xapakrep
JIBMDKCHHUS U
B3aNMMOICHCTBUSI
YaCTHI]
BCIIIECTBA.
Monpenu
CTPOEHUS Tra3oB,
JKUIKOCTEN U
TBEPJIBIX TEIl

23

Macca mosexyi.
KommuectBo
BEIIECTBA.
IlocTrossHHAs
ABorazipo

24

TemoBoe
paBHOBECHE.
Temnepatypa u
€€ U3MEPEHHUE.
[Txama
TeMIiepaTyp
Lenbcus

25

Wneanbubii ras
B MKT.
OcHoBHOE
ypaBHenue MKT

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0
c4fde

26

AOconoTHas
TeMIieparypa
KakK Mepa
cpeaHen
KHMHETHYECKOMH
SHEPTUU
JIBHKCHUS
MOJICKYII.
VYpaBHeHue
Menneneena-
Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
cSlle

27

3akoH
JanpToHa.
T"az0oBEIE 3aKOHEI



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e

28

Jlaboparopuast
pabora
«HccnenoBanue
3aBHCUMOCTH
MEXTY
napameTpamu
COCTOSTHUS
pa3pekeHHOTO
raza»

29

N3onporieccer B
HJeadbHOM Ta3e
1 UX
rpaguueckoe
HpeZ[CTaBJIeHI/Ie

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0
¢570e

30

Bnaytpennsis
SHEprus
TepMOJUHAMUYE
CKOW CUCTEMBI U
CHIOCOOBbI €€
W3MCHEHUS.
KonuuecTBo
TEIJIOTHI U
pabora.
Buaytpennsis
SHEprus
0JIHOATOMHOTO
UJIeaTbHOTO Ta3a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c5952

31

Bunabr
TEIUIONEPENAYN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c5¢36

32

VY aennHas
TEMI0EMKOCTD
BCIIIECTBA.
KommuectBo
TEIUIOTHI TIPU
TerJionepeaye.
AnnabarHbIi
npoiiecc

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c5¢36

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU
U €ro
IIPUMEHEHUE K

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
cSefc



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

usompouneccam

Heob6partumocts
MPOIIECCOB B Bbu6nmuoreka [JOK
34 IIpUpPOJIE. https://m.edsoo.ru/ff0
Bropoii 3akoH 6230
TEPMOJIUHAMUKHU
[TpunImn
. Bbu6nmuoreka [JOK
nevicteus u KIT]
35 . https://m.edsoo.ru/ff0
TEIIOBOM
c600a
MaIIIHHBI
36 uxn Kapnao u
ero KII
OKOJIOTUYECKHE
37 poOIEeMBI
TETUIODHEPTETUK
u
O06o0maromuii
YpOK
bu6mmoreka [IOK
«MonexymnsapHas
38 dusixa, Octo https://m.edsoo.ru/ff0
n3uka. OCHOBBI 6938
TEPMOAMHAMUKHI
»
KoHnTponbHas
pabora 1o Teme
Bbu6nuoreka [JOK
«MounekynsipHas
39 dusixa, Octo https://m.edsoo.ru/ff0
n3uka. OCHOBBI 6250
TePMOAMHAMUKHI
»
[Tapoo6pa3zoBan
e u Bbu6nmuoreka [JOK
40 KOH/JICHCAIIHSL. https://m.edsoo.ru/ff0
Ucnapenue u c63b6
KHUIICHHEC
AOcomoTHAs 1
OTHOCHUTEJIbHAS
Bbub6nmuoreka [JOK
BIIAJKHOCTh
41 o https://m.edsoo.ru/ff0
Bosayxa. c64d8
HacrwieHnprit
nap
Tsépnoe Temno. Bbu6nuoreka [JOK
42 Kpucrammmueck https://m.edsoo.ru/ff0

ve 1 aMop(QHBbIC

c6510



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

Tena.
AHunzorponus
CBOKCTB
KpHUCTAJIJIOB.
Kunkue
KpPHUCTAJLJIBL.
CoBpemMeHHbIE
Marepuabl

IImaBnenue u

KPUCTAJTU3AIIHS
Bbu6nmuoreka [JOK
. YenbHasa
43 Teriora https://m.edsoo.ru/ff)
c6708
[UIABJICHU.
Cybnumarus
VYpaBHeHue bubmmoreka [JOK
44 TEIUIOBOT'O https://m.edsoo.ru/ff0
Oaimanca 6820
DJeKTpu3anus
Tel.
. Bbu6nmuoreka [JOK
DJIEKTPUUYECKU I
45 saps, JlBa Bisa https://m.edsoo.ru/ff0
pAx. A cbbcc
ANMEKTPUUIECKUX -
3aps/i0B
[IpoBoaHUKH,
TUDJICKTPUKU U
ITOJIYITPOBOTHUK bubmmoreka [JOK
46 H. 3aKoH https://m.edsoo.ru/ff0
COXpaHECHUs cbbcc
ANEKTPUUYECKOTO
3apsna
Bsaunmonericteu
€ 3aps0B. 3aKOH
bu6mmoreka [IOK
Kynona.
47 . https://m.edsoo.ru/ff0
Toueunsrit
. cbced
ANEKTPUIECKUI
3apsn
Hanpsiox€nHocTthb
ANEKTPUYECKOTO
bu6mmoreka [IOK
niostst. [IpuHnmn
48 https://m.edsoo.ru/ff0

CYTEepIIO3UIIHI
ANMEKTPUICCKUX
nojiel. JIuanu

c6df2



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

HaNPsHKEHHOCTH

49

PabGoTa cun
AIEKTPOCTATHYC
CKOTO MOJIA.
ITorenmuma.
PaznocTth
MMOTEHIINAJIOB

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0
c6100

50

[IpoBoaHMKY 1
I[I/IE)JIGKTpI/IKI/I B
ANEKTPOCTATUYE
CKOM IIOJIC.
JlusnekTpudecka
'
MPOHHUIIAEMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7018

51

DIIEKTPOEMKOCTh
. Kongencarop

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c7126

52

DIIEKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCATOopa.
OHeprus
3apsKEHHOTO
KOHJIEHCAaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c72c0

53

Jlaboparopuast
pabora
"Usmepenue
3JIEKTPOEMKOCTH
KoHAeHcaTopa"

54

[TpuHIMn
JICUCTBUS U
MIPUMECHEHUE
KOHJICHCATOPOB,
KOIHUPOBAJILHOTO
amnmapara,
CTPYWHOTO
MpUHTEpA.
DneKkTpocTaTuyie
CKasl 3aIluTa.
3a3zeMiieHue
ANEKTPONPUOOPO
B

55

DNEeKTpUYECKU



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
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TOK, YCJIOBUS €T0
CYILIECTBOBAHUSI.
ITocTostHABIM
Tok. Cuia Toka.
Hanpsioxenue.
ConpotuieHue.
3axod Oma i1t
ydacTKa Lenu

56

IlocaenoBaTenbu
oe,
napasuiesbHoe,
CMEIlIaHHOe
COCJIMHEHHE
IIPOBOJHUKOB.
Jlaboparopuast
pabora
«3yuenue
CMEIIaHHOTO
COETMHEHUS
PE3UCTOPOBY

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7410

57

Pa6ora u
MOIIIHOCTD
AIEKTPUIECKOTO
TOKa. 3aKOH
Jxoynsa-Jlenma

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0
c7838

58

3akon Oma mis
MOJTHOM
(3aMKHYTOM)
AJIEKTPUYECKON
uenu. Kopotkoe
3aMbIKaHUE.
Jlaboparopnast
pabora
«M3mepenue
OJIC ucroyHunka
TOKa U €ro
BHYTPEHHETO
COIPOTUBIICHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c7ac0

59

OneKTpoHHas
MPOBOJIUMOCTh
TBEPJIBIX
METaJIJIOB.



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

3aBUCHUMOCTD
CONIPOTUBJICHU A
METaJIJIOB OT
TEMIIEPATypHI.
CBepxnmpoBoauM
OCTh

60

DNeKTpUUECKUI
TOK B BaKyyMe.
CaoilicTBa
AIIEKTPOHHBIX
Ty9YKOB

61

ITonynpoBoaHUK
U, UX
COOCTBEHHAas U
IIPUMECHAs
IIPOBOAMMOCTb.
CaoiicTBa p—n-
repexo/a.
ITonynpoBoaHUK
OBbIE MTPHOOPHI

Bbu6nuoreka [IOK
https://m.edsoo.ru/ff0
cB84ae

62

DJIEKTPUYECKU I
TOK B PacTBOpax
U pacijiaBax
ANEKTPOJIUTOB.
DNEKTPOIUTHYEC
Kast
JUCCOLUAITHS.
DIIEKTPOJIN3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c82ba

63

DNeKTpUUECKUI
TOK B rasax.
CaMocCTOSTEIIbH
BIA U
HECaMOCTOSTENb
HBIW pa3psia.
Momnuaus.
IIna3zma

Bbub6nmuoreka [JOK
https://m.edsoo.ru/ff0
cB84ae

64

DJIEKTpUYECKHUE
MPUOOPHI U
YCTPOMCTBA U UX
MPaKTUYECKOE
MIPUMEHEHUE.
IIpaBuia

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0
c86fc



https://m.edsoo.ru/ff0c84ae
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TCXHHUKHU
0€e30IacHOCTH

O06o0maromuii

YpOK

65
«INEeKTPOIMHAM

HKa»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0
c88be

KonTponbnas
pabora 1o Teme
«DJIEKTPOCTATUK
66 a. [locTossHHBIN
AIEKTPUYECKHUI
TOK. Toku B
pa3IMYHBIX

cpenmax»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c8ala

Pe3epBHbIit

YPOK.

67 KoHnTponbHas
pabora 1o Teme

"DnexkTpoauHaMm

HnKa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c8c56

PezepBHbIit
YPOK.

68 O06o0maromumii
YPOK TI0 TeMaM
10 ximacca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0
c8tbe

OBLLIEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1). B. A. KacbsnoB. ®usuka. 10 knacc. bazoseiit ypoBenb. Mocksa.Jlpoda.2020

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1) B. A. Kacesnos. ®@usuka. 10 knacc. bazoBeiit ypoBenb. Mocksa.llpoda.2020
2). Mapon, A.E.®u3uka.10 kiacc: nuaakTnyecke MaTepuasibl K yueOHKaM
B.A.KacbsinoBa/MapoH, E.A.Mapos.-M.: [Ipoda, 2014

3). A.Il. PeimkeBuu, CoopHuK 3amau mmo ¢pusuke 10-11, Ipoda, 2010 r. U. B.
Urpsimiosa).

4)CrenanoBa I'. H. Coopuuk 3amau gjs 10-11 knaccos. - M.: IIpocBemienne,

2002.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubnumoteka — Bc€ no npeamerty «dusuka». — Pexxum

nocryna: http://www.proshkolu.ru

2. BuneoonsiThl Ha ypokax. — Pexxum ngocryna: http://fizika-class.narod.ru
3. Eaunas xomnekius udpoBbix 00pa3oBaTeNbHbIX pecypcoB. — Pexxum

noctyma: http://school-collection.edu.ru



4. aTepecHple MaTepuaibl K ypokaM (GU3UKH IO TEMaM; TECTHI TI0 TeMaM;
HarJIsHbIe TOCOOUs K ypokaM. — PexxuMm noctyna: http://class-fizika.narod.ru
5. lludpossie oOpazoBaTeabHbIE peCypchl. — Pexum

noctyma: http://www.openclass.ru

6. DnexTpoHHbIe yueOHUKHU 10 pusmke. — Pexum nocryna: http://www.fizika.ru
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