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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIEMIIUK TpenojiaBanus ydyeOoHoro npeamera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOTPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHME
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm DOI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM
oOydeHHus, a TaKKe€ YYUTHIBAET HEOOXOAMMOCTh pEAM3allUUd MEKIIPEAMETHBIX
CBs3e (DM3BHKM C €CTeCTBEHHO-HAYYHBIMH YYEOHBIMH IpeaMeTamu. B Hel
OTPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUsl (DU3UKU HA YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, IUIAHUPYEMbIE PE3YNIbTAThl OCBOEHUSA Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3MKK Ha OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

dusznka Kak Hayka O HamOoJjee 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 actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIYYEHHS] HOBBIX MAaTEPUATOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa oOydaromuxcs, B (GOpPMUPOBAHME YMEHUW MPHUMEHATH
HAy4YHbIA METO]I MO3HAHUS MPU BHINOJHEHUU UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKdA Uil YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBisieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti uanpasnennocmu. Kypc ¢dusukm mpeamnosaraet
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TE€XHOJOTUYECKHUX TMPHUIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKXKe OOCYKICHUS
po0sIeM palMoOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOM 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUpOBaHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (MU3UIECKON TEOpHH, posii (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTaBICHUSX O MPUPOJE, TIPaHUIIAX
OPUMEHUMOCTH TEOpUM, ISl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (U3UKU Pean3yeTcs MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBPHOCTH O0YUYarOIIUXCH.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1A0OpaTOpHBIX padoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIUHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHUECKUX PaOoT. BoljeneHue B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKAMU
00pa3oBaTeNbHOrO Ipollecca MCXOAs U3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHaleHuss kabuHera ¢usuku. [Ipu »d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmuMuCcs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPEHHS, HCCIICTOBAHUS
3aBUCUMOCTEN (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENsAETCS PEUIEHUI0 PACUETHBIX M KadeCTBEHHBIX
3amad. Ilpu aToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33JlayM C SIBHO
3aIaHHON (PU3UYECKON MOJCIIBIO, TIO3BOJISIIOIINE TPUMEHSATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETpUPYS 3HAHHUS U3
pa3HbIX pasnesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBJIECHUH M TPOLECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIEIH AJI CHTYaIlMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusimMu PI'OC COO k MarepuanabHO-
TEXHUYECKOMY OO€CleueHHI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 001iero oopa3oBaHus JOKEH N3Y4aThCs B YCIOBHSIX
IpeIMETHOT0 KaOuHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHETa
PEIMETOB E€CTECTBEHHO-HAYYHOTO NUKJIA. B kabunHere (pU3MKK TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOEe OOOpYAOBaHWE JUIsl BBHITIOJIHCHUS] YKA3aHHBIX B
nporpaMMe Mo (PU3MKe YUCHUUYECKUX MPAKTUYECKUX padOT U JEMOHCTPAlMOHHOE
000pyI0BaHUE.

JlemMoHCcTpanoHHOE  000pyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U OOECHeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TporpaMmMe Mo (U3MKE KIIOUYEBBIX JEMOHCTpalUil asis
UCCIICIOBAaHMSI  M3YYaeMbIX SIBICHMA M  TIPOLECCOB, OSMIHUPUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, KX TEXHUYECKUX MPUMECHECHHIA.

JlabopatopHoe o00OpymOBaHME IS YYEHWYECKUX TNPAKTHUECKUX pPaboT
dopMupyeTcss B BUJE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
Ja00paToOpHOTO O0OPY/IOBaHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILJIEKCHOM
UCTIOJIb30BaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPHUTEILHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMU LENSIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HWHTEpeca M CTPEMJICHUS OOYYarOIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCIIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOUIUM SIBJICHUSM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa H3Y4YCHUS
OCHOB CTPOCHHS MaTepuu B PyHIaAMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHUEM
$uznyecKuX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

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

JlocTrxeHrne ATUX 1enei 00ecreuynBaeTCsl pelieHHeM CIeAYIONINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKN Ha ypOBHE CPEHETO 00IIero oopa3oBaHus:



e TMpHUOOpETEeHHWE  CUCTEMBl  3HAaHUH 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHue yMEHUI TNPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBSICHEHHS] (PU3NUYECKUX SBJICHUW B TIPUPOJAE U JJs TPHHITHUS
MIPAKTUYECKUX PEIICHUMN B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3aJad, MNOJApPa3yMEBAIOIIUX CaMOCTOSATEIbLHOE
co3anue GU3NUEeCKO MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CaMOCTOSTEIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JaHUE YCJIOBUU I PA3BUTHsS YMEHUMN MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEbHOCTH.

Ha usyuenune ¢usuku (06a30BBI ypOBEHB) HAa YpPOBHE CPEIHErO0 OOIIEro
oOpazoBanust otBoautcs 136 gacoB: B 10 kimacce — 68 gacoB (2 yaca B HEIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o (U3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTENb [EJIaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIUBHUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIMUXCA.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOAbl NO3HAHUSA OKPYIKAOILIETO
mupa. Ponp JkcnepuMeHTa W TEOpUM B IIPOLECCE ITO3HAHUSA IIPUPOABL.
OKCHEpUMEHT B (PU3UKE.

MonenupoBanue (u3nuUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBHUS.

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, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX MPOEKIMH HA OCH CHUCTEMbl KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMEelICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHoe  nBukeHue. JIBUKEHHE  MaTepUaIbHOW  TOYKHA IO
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, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGntonenue aBuxkeHUsi Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

HamnpagsneHnue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHre COOTHOLIEHUS MEXKIAY IyTSMH, MPOMIECHHBIMUA TEJIOM 3a
NOCJIEIOBATEIbHbBIE PABHBIE TPOMEXKYTKM BpPEMEHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTHU.

N3yyenue ABUKEHUS Tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

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

Macca Tena. Cuna. [Ipunuun cynepnosunuu cuil. Bropoi 3akon Hprotona
JUISl MaTepUaIbHOM TOYKU. TpeTuit 3akoH HproTOHA [U1s1 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenne. Cusa TpeHHs CKOJIBKEHUS U cuiia TpeHus nokosd. KoagdunueHt tpenus.
Cuna conpoTUBIEHUS IPU IBH)KEHHUH TeJla B )KUIKOCTH MJIU Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

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

Jlemoncmpayuu

SIBneHue 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, KAYEHHS U CKOJIbYKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTrO Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

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

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
nedopmupoBaHHOM — npykuHbl.  [loTeHUManpHas  SHEprust Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTenmuanpHaple W  HENMOTCHNHMAIbHbIEe  cuibl.  CBs3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHU CUCTEMBI TEJN.
3aKOH COXpaHEHUS MEXAHUYECKON SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

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

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoa NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAaHUYECKOW DHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBAa. 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.



Mopens  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHAs TeMmIeparypa Kak Mepa
CpEeHE KWHETUYECKOM SHEpPruHM TEIUIOBOIO JBM)KEHHS vacTul rasa. [llkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akon [lansToHa. M30ompoliecchl B Wa€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECTMHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, WUTIOCTpUpYIOLIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYyPhl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMEeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevlt mepmoounamuku

TepmonuHamMuueckas cucremMa. BHyTpeHHsisi HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHUE. Y AENIbHASI TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akoHa TEPMOJMHAMHMKHM K Hu3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBL  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamnHax. KoadduumeHt mnoiae3Horo
nevctBus TtemnoBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
NEHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOW XOJIOAMIHHUK, KOHIUITUOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPruy Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

N3meHeHne BHyTpEHHEN SHEPIruM (TeMIlepaTypbl) Tena Ipy Terionepeaaye.

OneiT mo anuabaTHOMY pacIIMPEHUI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHBOM).

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

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

H3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHnmeHcanus. Vcmapenne u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacellleHHbIM map. YaenpHas TEIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannmmueckue u amopdHbie Tena. AHU30TPOIUS CBOIMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpucTayum3aius. Y AelbHas TerioTa miaBieHus. CyOaumanus.

VYpaBHeHue TerioBoro OanaHca.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU IMOJYyUYECHHUSI COBPEMEHHBIX MaTEpPHUalOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUU.

Llemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu noHW>KEHHOM J1aBJIEHUMU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MUIABJIEHUS KPUCTANIMUECKOTO BEIIECTBRA.

JleMOHCTpanust KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
ONeKTpU3alusl Tel. OJEKTpUYecKuil 3apsa. /JlBa BuAa SIEKTPUYECKUX
3apsiAoB. [IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
IIEKTPUYECKOTO0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anexkTpudeckoro mnosis.  [IpuHuun



CYyHEPNO3NULIMU IJIEKTPUUECKUX IOJEeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabora cun  osmekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
NOTEHUHAIOB. [IpOBOOHUKM W JUANEKTPUKU B DBJIEKTPOCTATUYECKOM IIOJIE.
JvsnexTpuyeckasi MPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: SIJIEKTPOCKOII,
AIIEKTPOMETP, DJEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpPOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA TPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

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

ONEeKTpOABMXKYLIasl Cuia M BHYTPEHHEE CONPOTUBIIEHHWE HCTOYHHMKA TOKA.
3axon Oma /i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJUIOB OT TeMIEPATypbl. CBEPXITPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIIUTHYECKAS TUCCOUUALUS. DIIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0/,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEYECHUs U MaTepuaa.

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CWiIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyenne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

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

Habmronenue snekTpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kiacce ocCyIIeCTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOJCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BUJBI TEILIONEPEAAayuH, TEIUIOBOE 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, JJIEKTPHYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIpyTHe€), JABUrATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMJIBHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. IneKmpoMazZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHuThl.  B3aumomeicTBHE  IMOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMH. [IpuHimn cynepnosunnu
MAarHUTHBIX MOJIEW. JIMHMM MarHUTHOM WHAYKUMU. KapTuHa JNMHHUI MarHUTHOU
WHIYKIWH TOJII MOCTOSHHBIX MArHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOKOM. OnbIT IpcTena. BzanmoieiicTBue NpoOBOJHUKOB C
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTULIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYINAS CUjla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM IOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISI.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuibl JIopeHia Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIUM OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmmTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuil. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaromux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMS.

[lepemenHpiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPIUU B TIOBCEIHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATENIbHONW CHUCTEMBI (MPYKUHHBIA WITH
MaTEeMaTUYECKU MASITHUK).



HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CBOOOJHBIE IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSIKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1ocCnenoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue INEPEMEHHOrO0 TOKa B LENM M3 MOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHblE 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3TYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpUMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMDBI paguoCBs3U U TeneBuacHusA. Paqnonokanms.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHUu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpaKkud MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH HU
4acTOTOM KoJeOaHU.



HccnenoBanne  CBOMCTB — JJEKTPOMATrHUTHBIX — BOJIH: OTpakeHue,
pesoMIIEHUE, MOJSIpU3alus, AUPpaKius, THTEpPepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHus cBeTa. IlocTpoenue n3o0OpakeHuil B
IJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOTO
BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoniie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME W OINTHYECKas Cuja TOHKOW JHH3BL. [locTpoeHue n3o0pakeHUil B
coOMpaloIMX U pacceuBaOIIMX JiIMH3aX. DopMysia TOHKON JIMH3BL. Y BEIUYEHUE,
JaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONTUKH.

BonnoBass ontmka. HWutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
VYcnoBuss HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakmuss cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IIpM MaJE€HUM MOHOXPOMAaTHYECKOIr0 CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TMNPAKTUYECKOE MNPUMEHEHHE: OYKH, JIyIa,
¢doToanmnapar, NPOEKIMOHHBIN ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE paCIpOCTPAaHEHUE, OTPAKEHUE U TMPEIIOMIICHUE CBETA.
OnTuueckue mpruOOpEHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojellb CBETOBOA.

HccnenoBanre cBOMCTB M300paXE€HUM B JIMH3AX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

HaGmonenue natepdepeHnm crera.

Ha6mronenue nudpaxium ceera.

Habmronenue aucnepcuu cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonyueHue ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaliuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol



M3mepeHne nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crielIUAJIBHON TEOPHH OTHOCUTEIbHOCTH
['panunpl  OPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBsi3p Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTUIIbI. 9HCpFI/IH
IIOKOsI.

Paznea 7. KBanToBasi pusuka
Tema 1. Dnemenmol KAHMOBOU ONMUKU
®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororddexra. Onwitel A. I'. CtoneroBa. 3aKOHBI

dbororddexra. YpaBuenue DuHITeHa 1711 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTpONCTBA M TMPAKTHUYECKOE MPUMEHEHHE: (OTODJIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETo (poTodddekTa.

Ceeroauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4aCTHIL.
[Inanerapnas moxpens aroma. Iloctynmatel bopa. M3nydenune u moryomeHue
(GOTOHOB MpU MEpexojie aToMa C OAHOrO YPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CIEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBbIE cBolicTBa yacTtull. Bosnsl ne bpoitnsa. KopryckyisipHO-BOITHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Llemoncmpayuu
Mopuenb onsita Pesepdopra.
OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue iMHeHyaThIX CIEKTPOB U3ITYUEHUS.
Jlazep.
Yuenuueckuui sxkcnepumenm, 1abopamophvie pabomol
HaOmronenue nuHeRyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paguoaktuBHOCcTH.  OmbiThl  Pesepdopma  mo  ompenpeneHuio  cocTaBa
panuoakTuBHOTrO wu3nMydeHus. CBoiictBa anbga-, Oera-, ramma-u3ITy4CHHS.
Binusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sjpa ['eizenOepra—
NBanenko. 3apsn aapa. MaccoBoe uncio sapa. M30Tornsl.
Anbda-pacniaa. OJEKTPOHHBIA M TO3UTPOHHBIA Oera-pacmaa. [amma-
U3TydeHHe. 3aKOH PaJIMOaKTUBHOIO pacaja.
DHeprus CBS3M HYKJIOHOB B sifpe. SAnepubie cwibl. Jlepext maccsr sipa.
Snepnpie peakuuu. /leneHne u CUHTES SA€EDP.
Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOGiaeMbl W TEPCIEKTHUBBI
SIIEPHOM SHEPTEeTUKH. DKOJOTMUYECKUE ACTIEKTHI SIAEPHON SHEPTrEeTUKHU.
OnemeHTapHble YaCcTULbL. OTKPBITUE O3UTPOHA.
Mertoabl HAOIOACHUS U PETUCTPALIMH SJIEMEHTAPHBIX YACTHII.
®dyHaMeHTalbHbIe B3auMOIeHCcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.
TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aToMHasi 6oM0a.
Llemoncmpayuu
Cu€TUnK MOHU3HUPYIOIINUX YACTULL.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl
HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKHU

DTarnbl pa3BUTUS acCTpoHOMUU. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
aACTPOHOMHH.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3bI, TUTAHETHI, WX BHUINMOC
JIBHOKCHHE.

ComHeunas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHuia U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTB». 3BE31bI TJIaBHOM ITIOCIIEAOBATEILHOCTH. 3aBUCHMOCTH «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHUE



3BE311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonuu CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE N3nydeHHeE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPEICIICHUS MOJI0KEeHNUSI HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usA CEBEPHOro MOJyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, miianet, Mieunoro Ilytu.

O0o0marmnee NOBTOpeHue

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN chepax MesITeIbHOCTH YeJIOBEKA, POJIb U MECTO (DHU3UKU
U aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKON Teopuu
B (GOpPMHUPOBAaHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nYecKoil KapTUHBI MUpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (akT, Tunoresa, (Quanyeckas BeIUYHHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHUH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/eeHue MIONIaau MITOCKUX GUryp u o0bEmMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHUBOW Mpupoje, KoiebaTenbHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKON pEIIETKH, CHEKTpaIbHbIN
aHamms.



l'eocpagusa: wmarHWUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX DY,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€4b, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro nmpeamera «Ou3nka» A0TKHBI
OTpaXkaTb TOTOBHOCTb M CIOCOOHOCTh OOYy4YaloIMXCid PYKOBOICTBOBATHCA
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUCHTAINH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HAIPaBICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON IMO3HUIINH 00YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX TI'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
0011ecTBa, y4acTBOBaTh B CAMOYIIPaBICHUN B 00pa30BaTEILHON OPraHU3aIlnu;

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMHU B COOTBETCTBHH C
X QYHKIUSMU U Ha3HAYECHHUEM;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hopMUPOBAHHOCTH POCCHICKOU rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPpUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEHICHUS,
OPHEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LICHHOCTH, B TOM YHCJIE B
JEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYUBOTO OYTyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npuUCyIero (pu3nyeckoil Hayke;



S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJ100aJIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE ICHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHUS LEJIEH YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTHM HAy4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3ydeHHsd  (QU3MKU  OCYLIECTBJIATh  IPOEKTHYHD M HCCIEIOBATENIbCKYIO
NEeATEIbHOCTh MHIUBUAYAIbHO U B IPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a HUMEIOIIUXCS
MAaTE€pPHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOWHUPOBAHHOTO B3aMMO,ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIaJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMU U METOIAAMHU
(bu3nYeCcKo HAYKH;



BJIaJICTh HABBIKAMHU Y4eOHO-HCCIICIOBATEIIBCKOW U MPOCKTHOW JACATCIEHOCTH
B 001acTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY ITOMCKY
METOJIOB pelieHUs 3a1ad (U3HUECKOTO COJEP)KaHUs, MPUMEHECHHUIO Pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIAQJIETh BUJAMH JCATCIHLHOCTH 1O TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAINNA, TPEOOPA30BAHUIO W TPUMECHCHHIO B Pa3IMYHBIX YYeOHBIX
CUTYaIIUsX, B TOM YHCJIC ITPH CO3/ITaHUH YICOHBIX ITPOSKTOB B 001aCTH (DU3HKHY;

BBISIBJSITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyaJIM3WpOBaTh 3aaady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHHUs, HAXOAUTh apTyMEHTHI ISl JOKa3aTeIbCTBA
CBOMX yTBEPXJACHUM, 3a]]aBaTh MApaMETPhl K KPUTESPHUH PEIICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHUS 3a7add  pe3yJbTaThl,
KPUTHYCCKH OIICHUBATh WX JIOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIC 3aJaud B 00pPa30BATEIHLHOMN
JESATSIIBHOCTH, B TOM YHUCJIC TIPH N3YICHUH (DU3HUKHY;

JlaBaTh OIEHKY HOBBIM CHTYAITUsIM, OIECHUBAThH MPUOOPETEHHBIHN OIIBIT,

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HECATECIILHOCTH,

yYMETh HHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MPEJIaraTh OPUTHHAIBHBIC ITIOAXO0/IbI M PEIICHUS,

CTaBUTH MPOOJIEMBI U 33Ja4H, JIOITYCKAIOIIHE aTbTePHATHBHBIC PEIICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIa/ICTh HaBBIKAMH TMOJy4eHUsS WHPOPMAIUU (PU3NIECKOTO CONCPIKaHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEILHO OCYIIECTBIATH IOUCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIpPETAi0 MHOOPMAIIMKA PA3IUIHBIX BUAOB M (HOpM
IIPEJICTaBICHHUS,

OIICHUBATh JJOCTOBEPHOCTH HH(POPMAITUH;

UCTIONB30BaTh  CpPeACTBAa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OpraHU3allMOHHBIX
3aad  C CcoOMIofeHHEM TpeOOBAaHWN HPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOCPEIKEHUS, TMPABOBBIX W  ITHYSCKUX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€30TTaCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp)KaHUs B PpasIUYHBIX (opmarax c
y4€TOM Ha3HAYCHHS MHPOPMAITUHU U [EJICBOW ayTUTOPHH, BRIOUPAst ONITHMAIBHYIO
(dbopMy MpeACTaBICHUS ¥ BU3yaTU3alliu.

KoMMyHUKATHBHbIE YHUBepCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYIIECTBIISITh  OOIlEHWE Ha Yypokax (U3MKKM HU BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacrno3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd M CMSr4aTh
KOH(JIUKTHL;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

IOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OLIMX
MHTEPECOB ¥ BOBMOXKHOCTEH KaKJI0T0 WieHa KOJUIEKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUSA MO €€ JTOCTUIKEHUIO: COCTaBJATh IUIAaH JAEWCTBUA,
pacrpenenarth pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOErO BKJAJa M KaXIOrO YYacTHHKAa KOMAaHIbl B
001wt pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPHSIM;

npenjaraTb HOBBIE TMPOEKTHI, OLEHUBAaTh HUIEH C TMO3WIMU HOBU3HBI,
OpPUTHHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh [MO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYyalUsX, IPOSBIATH TBOPUYECTBO U BOOOpaKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO JESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAULIMUA B 00JacTH
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI UM MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI PEQUICKCHH IS OLICHKH CHTYaIliH, BRIOOpA BEPHOTO
peIICHNS;

yMETh OIICHWBAaTh PHUCKH W CBOCBPEMECHHO NPHHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHalIW3e pPEe3yJIbTaToB
JCSTCIIBHOCTH,

PUHUMATH CeOsl, TOHMMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TpU aHAKW3€ pPEe3yJIbTaToB
JIeSITEIEHOCTH,

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporecce moCTHKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOTPAMMBEI
no (QuU3MKE IS YPOBHS CpeaHEero ooOmero oOpa3oBaHUs y OOyYaromuXCs
COBEPIICHCTBYETCS AMOIIMOHATbHBIH WHTEIJICKT, IIPEeIMOoJIararo A
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUsI, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOIIMOHAILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHs COOCTBEHHOMN SMOIMOHAIBHOHN cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJaNTUPOBAThCA K
9YMOIMOHATBHBIM H3MEHEHHSIM H MTPOSIBIIATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIONICH CTPEMIICHHUE K JTIOCTIKEHUIO TSI U
yCIIeXy, ONTUMHU3M, WHHUIIMATHUBHOCTh, YMEHHE NEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
JIPYTHX, YYUTBIBATH €ro TIPH OCYIICCTBICHUM OOMICHHS, CIOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COIMATIbHBIX HABBIKOB, BKIIFOUYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBaTh OTHOIICHHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, POSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUI:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHpPOBAHUU
COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B IPAKTUYECKOUN AECATEIBHOCTH JIIOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYECHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH (PU3NUECKUX 3aj1ay;



pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEUHOE
JBI)KCHUE, CBOOOJHOE IMaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHS,
B3auMoOJielicTBUE Tell, Tuddy3usi, OPOYHOBCKOE JIBMKEHUE, CTPOSCHUE KUIKOCTEH
U TBEPBIX TEJ, U3MEHEHHE 00bEMA TeJI MPU HarpeBaHUU (OXJIAXKICHUH ), TEIIJIOBOE
pPaBHOBECHE, MCHAPEHUE, KOHJCHCALUs, IJIABIICHUE, KPUCTAJUIM3ALMS, KUIICHUE,
BJIAJKHOCTbH BO3/1yXa, MOBBIIICHHUE JABJICHUA T'a3a MPU €r0 HAarpeBaHUHU B 3aKPHITOM
cocyZie, CBSI3b MEXAY NapaMeTpaMH COCTOSIHMSI Ta3a B  M30IpOLECCax,
3JIEKTpU3als TN, B3aUMOJICVCTBHUE 3apsII0B;

OTIMCHIBATh MEXAHWYECKOE NBIKCHHE, WCIONL3Ys (DU3NYECKHUe BEITMYWHBI:
KOOpJMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHua,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TMPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT HCIOJIb3YeMbIX BEIMYMH, WX OO0O3HAYCHUS U €IUHMUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYyTUMU
BEJINYMHAMU;

OIMCHIBATh M3YUYCHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Yyd (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl SHEPIUsl XaOTUUYECKOIO JBUKEHHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJICKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEpPrusi, pabdora rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
NPaBWIBHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWYHH, HX
0003HAaYeHUA W CAWHUIBI, HAXOJIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(GU3UYECKYI0 BEIMYHUHY C IPYTUMH BEIMUYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PA3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (PU3UUYECKH CMBICT HCIIOJIb3yEMbIX
BEeIIMYMH, WX OOO3HAYCHMS] M CIUHMIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJTUYHHY C APYTUMH BEIMYUHAMY,

aHaJU3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHEHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NMPUHUUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYE€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKON SHEPrUU TEIJIOBOTO JIBUKECHUS MOJICKYJ C
a0COJIFOTHON TeMIlepaTypoi, NEPBbIN 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnuyarh CIOBECHYIO



(bOpMYITHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W yCIOBUS (TPAaHMIIBI,
o0jacTu) NPUMEHUMOCTH;

OOBSCHITHP OCHOBHBIE TPHUHIIMIBI JEHCTBHUS MAIllMH, MNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B
IMOBCEIHEBHOM XKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3UYECKUX SIBICHUN U
MIPOIIECCOB C WCIIOB30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBath mpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEPUMEHTa,
coOuparh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHUS, MPOBOAWTH OMBIT U
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEPEHUsT (U3NUECKUX BEITUYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO0 M3MEPEHUsS W HWCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHNUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYECKUMHU  BEIMYMHAMH  C
WCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh PE3yIbTaThl IMOIYYECHHON 3aBUCHUMOCTUA (DU3MYECKUX BEIUYHH B
BU/JIe TAOJIUII ¥ TPaUKOB, AENIaTh BHIBOBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOrofaTh MpaBmia 0€30MacHOTO TPyla MPHU MPOBEICHUU HCCIICIOBAHUN B
pamMkax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATEIhCKOM W TPOSKTHOM
JESATEITLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HUECKON MOIENbIo,
UCTIONB3YS (PM3UUECKHEe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa9u
BBIOUpaTh (PU3UUECKYIO MOJECIb, BBIICIATh (DU3NUECKHE BETUYMHBI U (DOPMYIIH,
HEOOXOaMMBbIC I €€ PEIICHHs, MPOBOIUTh PACUEThl U OIEHWBATH PEATHHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYUHBI,

pelaTh KaueCTBEHHBIC 3a7a4i: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IIENIOYKY PACCYXICHHI C OMOpOHM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHUS;

WCIIOJIb30BAaTh ~ TPU  PEIMICHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
nH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIUN
Y TIPEJICTABJICHUS Y9eOHOW W HAyYHO-TIOMYJISIPHONH MHGPOpMAIINH, MMOTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOIydaeMyto HH()OpPMAIIHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAyKu, OOBSICHEHHE TMPOIECCOB OKPYKAIOIIETO MHUPA, B PAa3BUTHE
TEXHHUKHU ¥ TEXHOJIOTH;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JU1s obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOoOpaMu U TEXHUYECKUMHU



yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COONIIOIEHUSI HOPM 3KOJOTHYECKOTO
MTOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpyHdme C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMOHAIBHO paACHpEACNATh OO0S3aHHOCTU U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeAaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbl MHpA, B Pa3BUTHUM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3nyECcKOil KapTUHBI MUPA,;

YUUTHIBATh TPAHUIBl NPUMEHEHUSI M3YyYEHHbIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsif, Jyd CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3aj1ay;

pacrno3HaBaTh (pU3nMUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKU M KBAHTOBOW (DU3UKH: 3IEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUS, JACMCTBHE MAarHUTHOIO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTepdepeHys, audpakuus W TOMApHU3AIUsS  CBETa, JTUCHEPCUs CBETa,
dbotoanekTpudeckuii 3ghexT (hoTodrddhexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
paroaKTUBHOCT;

OMUCHIBaTh W3YUYEHHBIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jgUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Ys (U3MUECKUE BEIUYUHBL:
IIEKTPUYECKUI 3apsisl, CHJIa TOKa, AJIEKTPUYECKOE HANPSDKEHHE, AIEKTPHYECKOE
CONPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAas cuiia, paboTa TOKa,
WHAYKIMS MarHUTHOTO MOJs, cuina Amrmepa, cuia JlopeHua, HWHIYKTHBHOCTD
KATYIIKW, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJei, MepuoJl M YacToTa
KojeOaHUN B KoJeOaTeNIbHOM KOHTYpe, 3apsi M Ccuja TOKa B Mpolecce
TapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJieOaHWM, (OKYCHOE PpAacCTOSHHE U
ONTHUYECKAas CHWJa JMH3bI, TPU OINWCAHUU MPABWIHHO TPAKTOBAaTh (HHU3MUECKUIA
CMBICTT HCTOJB3YEMBIX BEIWYUH, HMX OOO3HAYCHUS W EIAWHMIIBI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI (HU3UYECKYI0 BEJIMYUHY C JIPYTUMHU
BEITUYMHAMU;



OMKCHIBATh M3Y4YCHHBbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUO MOTypaclaaa, SHEPTUs CBSI3U
aTOMHBIX $J€p, IPU OINUCAHUU INPABUIBHO TPAKTOBaThb (U3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3HUECKOIN BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SBICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIMUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BAaTENBHOIO U NapauleIbHOTO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIIUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeiHa 11 (oTorddekra,
3aKOH COXpAHEHMsI SHEPIUHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, mocTynarel bopa,
3aKOH PaJIMOaKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIpAXKEHHWE U YCJIOBHs (IpaHUIbI, OOJACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpA UHAYKLIUHA MarHUTHOTO 10JIS IPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIopeHna;

CTPOUTh M ONHCHIBATH H300paXKEHHE, CO3/1aBa€MO€ IJIOCKHM 3€epKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SBJICHUN U
IPOLECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBath TmpobiieMy/3amadyy M THIOTE3y Yy4eOHOro JKCIEpPUMEHTa,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOTO0 O0OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOJIb30BAaHHEM
OpsIMBIX  M3MEPEHMI: TpU OSTOM KOHCTPYHPOBaTh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUZAE TaOIMI] U
rpa(uKoB, AeJIaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeOBATENIbCKOW U MPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1AOOPaTOPHOIO
000pyI0BaHUS;

pemary pacu€THble 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJIENbIO,
UCHONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu



BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (POPMYIIHL,
HEOOXOouMbIe N7l €€ pelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
MOJy4YE€HHOTO 3HAUY€HHUs (PU3HUUECKON BETUYUHBL

pelaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nYecKue SBICHNUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(OPMAIMOHHbIE TEXHOJIOTUH JJIS TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUN
U MPEACTABJICHUS] YYEOHOW U HAyYHO-TIOMYJIIPHON MHGOpPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUYECKU aHAIM3UPOBATH MOJTYy4yaeMyl0 HHPOpMaLIKIO;

OOBSCHITh TPHUHIMIBI JIEWCTBHUS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUOOpaMu U TEXHUUYECKUMHU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTHYECKOTO
IOBEACHUS B OKPYXKAIOLIEH CpeaE;

paboTaThb B TIpyHmne C BBHIMNOJHEHHEM pAa3JIMYHBIX COLHUAIBHBIX POJEl,
IUIAaHUPOBATH padOTy TPYIIbl, PalUOHAIBHO paCHpEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITENILHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OILEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbie IIpakTnueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznea 1. PDU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A e https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2
Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXPAaHEHUsI B MEXAHUKE 6 hitps-//m.cdsoo.rw/7f4 1672
Uroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJIUHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 Bbubmunoreka LIOK

’ Pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3aeioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEJILHOCTU https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
but6mmoreka [IOK
4.1 I
DeMEeHTHI KBAHTOBOU ONTHKH 6 https://m.edsoo.ruw/7f41c97c
4.2 Crpoenue aToma 4 bubmmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3 ATOMHOE SApO

bubmunoreka LIOK
https://m.edsoo.ru/7f41¢c97¢

Uroro no pazgeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Uroro no pazgeny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Obodmaiomee nosTopenue 4 ngs?;;?:;(sigg}iﬂl&%
Uroro no pazgeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hdara JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi o0pa3oBaTe/bHbIE PeCYPChI
padoTsI padoThI
dusnka — HayKa o0 IIPUPOJIC.
1 Hayunrie MeT(})];j[(bI HOfHaI.)HI/IH 1 buGnnorexa LIOK
v https://m.edsoo.ru/ff0c32e2
OKPY>KaloIllero Mupa
Poine 1 MecTo ¢u3uku B
OPMHUPOBAHUHN COBPEMEHHOM
2 Eap HOI;I KapTHUHBI NII)I/I a, B 1 bubmmorexa IOK
v P . pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU IEATETbHOCTH
Joaen
MexaHudeckoe OBMIKECHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO 1 bubnuoteka [JOK
nsrxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMEpHOE nIpsAMOJIUHEITHOE 1 bu6nuoreka [IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmmoreka [JOK
NPAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e¢

6 CBobOoaHOe mageHue. Y CKopeHue 1 bu6nuoreka [IOK
CBOOOIHOTO MaJICHUS https://m.edsoo.ru/ff0c39¢cc
KpuBonuneiiHoe 1BUXEHHUE.

7 JIBr>KeHME MaTepUAIbHON TOUKH 1 Bubmmorexa [IOK

p https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
8 [IpuHIUTT OTHOCUTENBHOCTH 1 bu6mmoreka [IOK



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

lNanunes. MHepuuranbHbIE CUCTEMBI
otcueta. [lepBbiii 3akoH HptoToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunnun
CyHepno3uLuu cuil. Bropoit 3akoH

bu6mmoreka [IOK

? Hprotrona nia marepuanbHOR https://m.edsoo.ru/ff0c3be8
TOYKH
10 Tpetnii 3akoH HeroToHa A1t bu6nuoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMHUPHOTO TATOTCHUS.
11 Cuna tsoxectu. [lepBas bubmorexa [IOK
https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyrocru. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 Tpenus. Cuiia COnpOTUBIICHUS TIPU bu6nuoreka [IOK
JIBMDKEHUH TeJa B )KUIKOCTH WIIN https://m.edsoo.ru/ff0c3{76
raze
[ToctynarenbHOE M BpamaTeabHOE
JBUKEHHE a0COTIOTHO TBEPAOTO
14 tena. MoMeHT cuiibl. [1nedo cuisl. bubmorexa OK
. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCHUs TBEPIOTO
Tena
Nmnynbc maTepuanbHON TOYKH,
CUCTEMBbI MaTepUaTIbHBIX TOYECK.
15 Nmnynbce cuibl. 3akoH bubmmorexa LHOK
https://m.edsoo.ru/ff0c43d6
COXpaHEHUs UMITYJIbCa.
PeakTuBHOE IBUKEHUE
16 Pabora 1 MOIITHOCTE CHJIBL. bubmmorexa [OK

https://m.edsoo.ru/ff0c4502



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

Kunernueckas sHeprus
MarepuaibHOW Touku. Teopema 00
W3MEHEHUU KUHETUYECKOW
SHEPTUU

17

IloTeHumanpHas SHEpIHUsl.
[ToTeHunanpHas 3HEPIrUst ynpyro
nehOpMUPOBAHHON MPY>KUHBI.
[loTenunanpHas sHEeprus Tena
BOJIM3U MTOBEPXHOCTH 3eMIIH

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

18

IToTennuanbHbIC U
HEIIOTCHIUAIIbHEIC CHITBI. CBS3b
paboThl HEMOTEHITUATBHBIX CHJI C
H3MEHEHHEM MEXaHNYeCKOi
SHEPIUU CUCTEMBI TeN. 3aKOH
COXPAHEHUS MEXaHUYECKOU
SHEPTUU

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

19

JlabopartopHnas pabota
«HccrnenoBanue cBs3u pabOTHI
CHJIBI C HI3MEHEHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
MIpUMepe PACTSKESHHS] PE3HHOBOTO
KTYTa

https://resh.edu.ru/subject/28/10/

20

KontponbHas paboTa mo teme
«Kunematuka. JlmHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHHUKE)

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHUS
MOJICKYJISIPHO-KUHETHICCKOM
TEOpUHU. BpOYHOBCKOE JIBUKCHHE.

Auddysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Xapaxkrep JABHKECHUS U
B3aUMOJCUCTBUA YaCTUI]

22 https://resh.edu.ru/subject/28/10/
BeliecTBa. Moaenu cTpoeHus
ra3oB, KHUIAKOCTEH U TBEPABIX TEIl
Macca monekyi. Koanuectso
23 Y https://resh.edu.ru/subject/28/10/
BemtectBa. [locTositHHas ABoraapo
TermnoBoe paBHOBECHE.
24 Temneparypa u €€ u3MepeHue.
[Tkana remneparyp Llenbcus
)5 WUneanpuenii raz 8 MKT. OcHOBHOE bubmunoreka LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIieparypa Kak
Mepa CpeaHell KHHETHUECKOU
26 BHS FI/III)/I BIDKEHUSI MOJIEKYII bubmorexa LIOK
p A Y https://m.edsoo.ru/ff0c51 e
YpaBHenue Menpeneena-
Knaneiipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI https://resh.edu.ru/subject/28/10/
JlabopartopHnas pabota
«HccnenoBanue 3aBUCUMOCTH .
28 A https://resh.edu.ru/subject/28/10/
MEXy IapaMeTpaMu COCTOSTHHS
Pa3pEeKEHHOTO ra3a»
79 H3omnporiecchl B nealbHOM ra3e u bu6nuoreka [IOK
ux Tpaduyueckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buytpennsis sneprus
TEPMOJAMHAMUYECKON CUCTEMBI U
N bubmuoreka [{OK
30 CIIOCOOLI €€ U3MEHEHHUS.

KonunuectBo Termiotel u padoTa.
Buytpennsis sneprus

https://m.edsoo.ru/ff0c5952



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OJHOATOMHOI'O HACAJIBHOI'O Ia3da

bu6mmoreka [IOK

31 B erJionepeaa
HABL TEILIOTIEpEAattt https://m.edsoo.ru/ff0c5¢36
VY neabpHas TEI0EMKOCTD

0 BemiecTBa. KomdecTBo TEMIoTh bubnuoreka [JOK
pH Terionepenade. AanadbaTHbIi https://m.edsoo.ru/ff0c5¢36
rpoiiecc

3 [TepBbIii 3aKOH TEPMOAMHAMUKHU U bu6nuoreka [IOK
€ro NpUMEHEHUE K U30IIpolLIeccaM https://m.edsoo.ru/ff0c5efc
HeoOpartumocts mporeccos B

34 pH (I: e. Bropoit I3)2111<10H bubmmorexa LIOK

pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI

35 [punuun nevictus u KITJ bubmunoreka LIOK
TEMIOBOM MAITHHBI https://m.edsoo.ru/ff0c600a

36 Mukn Kapno u ero KII{ https://resh.edu.ru/subject/28/10/
6 o

37 KOJIOTHHCCIHE TPODIEMH hitps://resh.cdu.rw/subject/28/10/
TETUTOHEPTETUKH
O06o0maromuii ypox

38 «MOJII:K JII:Il HaS}I]p ¢uznka. OCHOBBI bubmmorexa LIOK

yip ' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKHI
KonrtponsHast pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LHOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI)

40 [TapooGpa3oBaHue U KOHICHCAIIHSI. bu6nuoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIIOTHAS U OTHOCUTEIbHAS

Bbubmunoreka LIOK

41 BJI&JKHOCTh BO3/lyXa.

Haceiennsriit nap

https://m.edsoo.ru/ff0c64d8
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TBépnoe teno. Kpucramnnueckue
u amop(HbIe Tena. AHU30TPONUS

42 CBOMCTB KpHCTaJII0B. JKuakue bubmorexa HOK
P F /A https://m.edsoo.ru/ff0c65f0
KpucTauibl. COBpeMEHHbIE
MaTepUalIbl
[1naBneHue u KpucTaIU3aLus.
43 VnenbHas TemioTa maaBJICHUS bubmorexa HOK
s ’ https://m.edsoo.ru/ff0c6708
CyOmmmariust
Bbubmunoreka LIOK
44 VYpaBHEHHE TEIIOBOro Oaranca
p https://m.edsoo.ru/ff0c6820
DnekTpusanus Teml.
45 Dnektpuueckuii 3apsia. /[Ba Buna bubmorexa [IOK
p AR s https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKUX 3apsiI0B
[IpoBOIHUKHU, TUATIEKTPUKHU U
46 IIOJIYTIPOBOJIHUKH. 3aKOH Bu6muotexa [JOK
COXPAHEHUS DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3aumopeiicTsue 3aps10B. 3aKOH
47 Kynona. ToueuHbIH bubmorera [IOK
Y ’ . https://m.edsoo.ru/ff0c6ce4
AIEKTPUUECKUIN 3apsi]l
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 noss. [IpuHImMn cynepno3uimu bu6nuoreka [IOK
AJIEKTPUYECKUX MoJel. JInnnn https://m.edsoo.ru/ff0c6df2
HaNPsHKEHHOCTH
Pabota cwit anekTpocTaTHaecKkoro
49 noist. Ilorenmnman. Passocth bubmmorexa LOK
) ’ https://m.edso00.ru/ff0c600
MMOTCHIINAIOB
50 IIpoBOAHMKY M TUANEKTPUKH B Bu6muotexa [JOK

SJICKTPOCTATUYCCKOM IIO0JIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c7018

I[I/IBJIGKTPI/I‘IGCKB.SI MMPOHUITACMOCTb

51

OnexrpoémkocTs. Konnencarop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTOpa. DHeprus
3apsKEHHOr0 KOHJIEHCAaTopa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHnas pabota
"NU3mepeHue 3neKTpOEMKOCTH
KOHJieHcaTopa"

https://resh.edu.ru/subject/28/10/

54

[TpuHIMTT NEHCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOITUPOBAILHOTO
anmapara, CTpyHHOIo IpuHTepa.
DneKTpocTaTUYecKas 3aluTa.
3a3eMiIeHHE AIIEKTPONPUOOPOB

https://resh.edu.ru/subject/28/10/

55

DJIEKTPUUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna toka. Hanpsbxkenue.
Conporusnenue. 3akon Oma st
ydacTka Lenu

https://resh.edu.ru/subject/28/10/

56

IlocnenmoBarensHOE,
napajielIbHOe, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB.
Jlaboparopnas pabota «3yueHue
CMELIAHHOTO COCTUHCHHUSI
PE3UCTOPOBY

but6mmoreka [IOK
https://m.edsoo.ru/ff0c74£0

57

Pabora 1 MomIHOCTH
AJIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3axod Oma 11 TOJITHOM

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

(3aMKHYTOM) 3JIEKTPUUECKOM LICTIH.
Kopotkoe 3ambikanue.
JlaboparopHnas pabota
«M3mepenune DJ1C ucTouHnka Toka
U €r0 BHYTPEHHETO
COIIPOTUBIICHUS

https://m.edsoo.ru/ff0c7ae0

DneKTpoHHAas MPOBOIUMOCTh
TBEPBIX METAIIIIOB. 3aBUCUMOCTD

59 CONPOTHUBJICHUS] METAJIIIOB OT https://resh.edu.ru/subject/28/10/
TeMIIepaTyphbl.
CBepXxIpoBOIUMOCTh

60 MEKTPHICCKII TOK B BAKYYME. https://resh.edu.ru/subject/28/10/
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB
[TonynpoBoAHMKH, UX
COOCTBEHHAs U ITpUMECHas

61 npooaumocTs. CBoiicTBa p—n- bubmmorexa LIOK

https://m.edsoo.ru/ff0c84ae

nepexoza. [loaynpoBogHUKOBBIE
PUOOPHI
DNEKTPUUECKUH TOK B pacTBOpPax U

6 pacriaBax 3J€KTPOJIUTOB. Bu6muotexa [JOK
DNEeKTPOIUTHYECKAS https://m.edsoo.ru/ff0c82ba
JIyccounanus. JIeKTPOIn3
DNEeKTPUUECKUN TOK B ra3ax.

63 CamocTosTeIbHBIN U bubmuoreka [{OK
HECaMOCTOSTENbHBINA pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. 1lnazma
DneKkTpudecKue nNpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE bubmmorexa LHOK

npuMeHeHue. [IpaBuna TeXHUKH

https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

0€e30IacHOCTH

65 O6o0maromuii ypok | bubnuoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padoTa mo teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubmmoreka [JOK
3JEKTpUYEeCKU TOK. TOokH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»

Pese i ypok. KoHTposbHa

&  pwomamorewe Bubmrorera LIOK

? " https://m.edsoo.ru/ff0c8c56
DJIEKTpOAMHAMUKA

68 PezepBHblit ypok. O0o0maromuit 1 Bu6muotexa [JOK

ypok 1o TeMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KoanuecTBOo 4acoB

Ne Hdara DJIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoka Bcero Kontpoarupie  Tlpakruteckue U3y4YeHHs: 0o0pa3oBaTesIbHbIEC PeCYpPChl
padoTsI padoThI
[TocTosiHHBIE MAarHUTHI U UX
B3auMO/IeicTBUE. MarHUTHOE
1 noJsie. Bextop MaruuTHOMI 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIWU. JIMTHUY MarHUTHOU
WHIYKIUU
MarauTHO€E 1oJie MPOBOIHUKA C
) ToKOM. OnbIT DpcTeaa. 1 bu6nuoreka [IOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3ydenue
3 MaFHII/:THOII)‘O HOE&I KaTymKHy: 1 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM»
JleficTBue MarHUTHOTO IOJIS Ha
MPOBOJHUK C TOKOM. Cuita
4 Awmrepa. JlaboparopHast paboTa | 1 bu6nuoreka [IOK
«Hccnenosanue neucTBUSA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBMe MarHUTHOTO IOJIS Ha
5 JBHKYILYIOCS 3apSKECHHYIO 1 bu6nuorexa [IOK
gactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna
6 DJIEKTpOMarHuTHasi UHIYKIIHS. 1 https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://resh.edu.ru/subject/28/10/

IToTok BEKTOpa MarHUTHOMN
naaykiuu. J1C nHaykiuu. 3akoH
3JIEKTPOMArHUTHON MHYKIIUU
®dapanes

JlaboparopHas paboTa

7 «HccnenoBanue sIBJICHUS buGnnorexa LIOK
. https://m.edsoo.ru/ff0cal50
3JICKTPOMArHUTHOU WHTYKITUH
NuaykTuBHOCTSB. SBNEHUE
camouHayknuu. DJ1C
8 CaMOI/IHI[yKI_II/II/I Si[e TUs buGnnorexa LIOK
YIHHH. JHEP https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISI KATyIITKU C
TOKOM. DJIEKTPOMArHuTHOE T0JIe
TexHudeckue yCcTponucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE
MAarHUTHL, 2JIEKTPOMArHUTEI, )
9 p https://resh.edu.ru/subject/28/10/
3JIEKTPOJIBUTATENb, YCKOPUTETHU
3JIEMEHTAPHBIX YACTHII,
WHIYKITMOHHAS TIeYhb
Oo6o6maromui ypok «MaraurHoe
10 mose. DIEKT OI\Z,:I‘HI/ITHaSI buGnnorexa LIOK
' p https://m.edsoo.ru/ff0cab82
WHIYKIIHS
KonTtponsHas pabora o Teme
11 «MarauTHoe 110J1e bubmmorexa [OK
' https://m.edsoo.ru/ff0cad58
DNeKTpOMAarHUTHAST WHTYKITHS
CB00OOIHBIE MEXAHUYECKIE
KoneOanus. ['apmoHUYecKre
bu6mmoreka [IOK
12 KoneOaHus. YpaBHEHUE

TapMOHUYECKHUX KOIeOaHuH.
[IpeBpaiienue suepruu

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«MccnemoBanue 3aBUCHMOCTH
neproIa MajbIX KojieOaHui rpy3a
Ha HUTHU OT JUTMHBI HUTH U MaCChI
rpy3a»

https://resh.edu.ru/subject/28/10/

14

KonebarenpHbIi KOHTYD.
CB00OOIHBIC AIEKTPOMATHUTHBIE
KOJIeOaHUs B NAECAIbHOM
KOJIeOaTeIbHOM KOHTYDE.
AHaIIOTHSI MEXKIY MEXaHHUECKUMHU
U DJIEKTPOMATrHUTHBIMU
KoJIe0aHUSIMU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTUU B UI€aTbHOM
K0JIe0aTeTbHOM KOHTYPE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasienue o 3aTyxaroIuX
KoJeOaHusX. BeIHYXICHHBIC
MeXaHHYeCKHE KoJieOaHus.
Pe3onanc. BeinyxaeHHbIE
3JICKTPOMArHUTHBIC KOJICOaHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.
CunyconganbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIEE 3HAYCHUE CUITBI
TOKA U HaINPSKEHUS

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaayda u moTpedaeHue
3IIEKTPUYECKON SHEPTUU



https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIIEKTPUIECKOIO

Bbubmunoreka LIOK

19 3BOHKA, TEHEPATOPA MEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUH AJIeKTpornepeaady
OKOJIOTUYECKUE PUCKH IIPU
MIPOU3BOJICTBE AJIEKTPOIHEPIHHU.

20 KynbTypa ncnonb3oBanus https://resh.edu.ru/subject/28/10/
3JIEKTPOIHEPTHH B TOBCEAHEBHOMN
KU3HU
MexaHnueckue BOJHBI, YCIOBHS

acripoctpaHenus. Ilepuon.
21 IéKoppocn,ppacnpochaII){eHI/m u bubmorexa [IOK
https://m.edsoo.ru/ff0cca54

JuinHa BosHEL. [lonepeynsie u
IPOJOTIbHBIE BOJHBI

2 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX

23 cBoiicTBa U cKopocTh. [Ikama Bubmmorexa [IOK

https://m.edsoo.ru/ff0ccfel

3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTOCBSI3U U

24 teneBuaeHus. Pa3BuTtre cpeacTs https://resh.edu.ru/subject/28/10/
cBs3u. Paguonokanus

)5 KonTponbnas pabota «Konebanus bubmmoreka [JOK
Y BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMmonunuenHoe

2 pacnpocTpaHEeHHUE CBETA B Bu6muotexa [JOK

OAHOPOJHOM cpene. ToueuHslid
HMCTOYHUK cBeTa. JIyd cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxkeHue cBeTa. 3aKOHbI

27 oTpakeHus ceeta. [loctpoeHne bubmmorexa [IOK
p o P https://m.edsoo.ru/ff0cd4e0
M300paKCHHH B TUIOCKOM 3€pKaJie
IIpenomienue ceera. IlonHoe
73 BHYTPEHHEE OTPa’KEHUE. Bu6muotexa [JOK
[IpenenbHbIi yroma moaHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS
Jlaboparopnas padbora
29 «I/IsMI; eHI:/Ie H(FKaSaTeJBI bubmorexa HOK
p https://m.edsoo.ru/ff0cd67a
MPETOMIICHUS CTEKIIa»
JIunzel. [Toctpoenue
30 n3o0paxenuii B muna3ze. opmyna bubnuotexa [JOK
TOHKOHY JIMH3LL. Y BEIUYCHUE https://m.edsoo.ru/ff0cdd1e
JINH3BI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBONUCTB https://resh.edu.ru/subject/28/10/
M300paKCHUH B JIMH3AX
Hucnepcus ceera. CiaoKHBIN
§ . .
32 cocras bestoro ceeta. Lser https://resh.edu.ru/subject/28/10/
JlaGopaTtopHnas pabota
«Habmonenne mucrepcun CBeTay
NuTepdepenius creTa.
33 Tdy I:i Em cuBeTa bubmmoreka [JOK
paKil L https://m.edsoo.ru/ff0ced22
Hudpakuuonnas pemeérka
34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Honsapusanus ceera https://m.edsoo.ru/ff0cf02e
Ontuyeckue NpuoOpPEI U
35 pHoop https://resh.edu.ru/subject/28/10/

YCTPOMCTBA U YCITOBUS UX



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/subject/28/10/

0€3011acCHOTr0 MPUMEHEHUS

['panutbl TpUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU.

bu6mmoreka [IOK

36
IToctynatel cennaibHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH

37 OJHOBPEMEHHOCTH. 3aMeJICHUE bubmorexa OK

AHOBP ) A https://m.edsoo.ru/ff0cfad2
BPEMEHH U COKPAIICHUE JITTHHBI
DHEPrus U UMIYJbC

13 penAsTUBUCTCKOM yacTubl. CBS3b bubmmoreka [JOK
MacCChI C SHEPTUEH B UMITYJIHLCOM. https://m.edsoo.ru/ff0cfc68
DHeprus MoKost
KonTtponbhas padora «OnrTuka.

39 OCHOBBI CIEUATIBHON TEOPUH bubmorexa [IOK

t P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIEHOCTH»

40 ®oronsl. opmyina [1nanka. Bu6muotexa [JOK
OHeprust 1 UMIynbe GOoToOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 1OK

noIMoTeKa

41 .0 A T.
orosdexra. Ompirer https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHnbl poTtorPdekra. YpaBHeHUE

. (vb o0 P bu6mmoreka [IOK
42 OitHmreitHa 1151 hoTodddekra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuma» hotodddexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XumMu4eckoe ICUCTBUE bubmorexa [IOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
Te €CKHUE yCTPOUCTBA
44 RHIFCCITHE yeTponeTsa i https://resh.edu.rw/subject/28/10/

MPAKTUYCCKOC ITPUMCHCHUC:



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://resh.edu.ru/subject/28/10/

dboTorsieMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO/

Pemenue 3amau mo reme

bu6mmoreka [IOK

45 «INeMEeHTHI KBAHTOBON ONITHUKM» https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. OIBITE

46 Pezepdopna o paccesauro o- bu6nuoreka [IOK
yactull. [Inanerapnas monaeinb https://m.edsoo.ru/ff0d091a
aToma

bu6mmoreka [IOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
N3nyyeHnne u moraonieHue

43 (OTOHOB MpH TIEPEXOIe aTOMa C bu6nuoreka [IOK
OJHOI'0 YPOBHsI YHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoiHOBEIE CBOMICTBA YaCTHII.

Bounbl ne bporins.
49 KopmyckynsipHO-BOJIHOBO# bubmorexa OK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CloHTaHHOE U
BBIHYKJICHHOE U3JTy4YEeHUE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmneiTer Pesepdopaa mo bu6nuoreka [IOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3TyYEHUS
CgoiicTBa anbda-, 6eTa-, raMma-

51 naysenna. Buusrme https://resh.edu.ru/subject/28/10/
PaIuoOaKTUBHOCTH Ha KUBBIE
OpTaHU3MBI

5 OTKpbITHE TPOTOHA U HEUTPOHA. bubmmoreka [JOK

N3otombl. Anbda-pacma.

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0d1162

DNEKTPOHHBIN U NO3UTPOHHBIN
Oeta-pacrnian. ["'amMma-u3nydeHue

53

DHeprusi CBsSI3U HYKJIOHOB B siZIpE.
S nepHble peakuuu. AnepHbii
peakrop. [IpoGemsr,
MEPCHEKTUBBI, YKOJIOTHYECKUE
ACIIEKTHI SIAEPHON IHEPTETUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEHTApHBIE YaCTHUIIBIL.
OTtkpbITHE TO3UTPOHA. MeToAbI
HaOJIOICHUS I PETUCTPALINH
31eMeHTapHbIX yacTull. Kpyrubiii
cron «®yHIaMEeHTaIbHbBIE
B3auMoOJeicTBUA. ENUHCTBO
(bU3UYECKON KapTUHBI MUPa»

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heba. Co3Be3aus,
SIPKHE 3BE3/1bI, IUIAHETHI, UX
BuMoe aBrxkenne. ConHevnas
cucreMa

https://resh.edu.ru/subject/28/10/

56

Comnnue. ConHeyHas akTUBHOCTb.
Ucrounuk sueprun CosHua u
3BE3

https://resh.edu.ru/subject/28/10/

57

3BE3/bI, X OCHOBHEBIE
XapaKTEePUCTUKU. 3BE3IbI TTTaBHOM
IIOCJIEI0BATEILHOCTH. BHyTpEeHHEE
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUHI
u »BoJrroruy CoHIIa U 3BE3]

https://resh.edu.ru/subject/28/10/

58

Muineunsiii [1yre — Hama
T'amakTuka. Ilomokenue u

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

nemkenne Comnnna B ['anakTuke.
lNanaktuku. YEpHbIE IBIPHI B SApax
rajlakTUK

59

Bcenennas. Pazberanue ranakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyueHue.
Meraranaktuka

https://resh.edu.ru/subject/28/10/

60

Hepermennsie nmpo0iaeMbl
ACTPOHOMHH

https://resh.edu.ru/subject/28/10/

61

KoHnTtposbHas pabota «2JI€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

https://resh.edu.ru/subject/28/10/

62

Ob6o6maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
yeJioBeKa

https://resh.edu.ru/subject/28/10/

63

Ob6o6maromuit ypok. Posis u
MeCTO (PM3UKHU U ACTPOHOMHUH B
COBPEMEHHOM Hay4HOUN KapTUHE
Mupa

https://resh.edu.ru/subject/28/10/

64

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
dbopMupOBaHNY MTPECTABICHUN O
(bU3UYECKON KapTHHE MUpPa

https://resh.edu.ru/subject/28/10/

65

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPa B
0011eM psiTy COBPEMEHHBIX
€CTeCTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/

66

PesepBHbIil ypok. MarautHoe
nose. DJIEeKTpOMarHuTHas
WHIYKIHS

https://resh.edu.ru/subject/28/10/

67

PesepsHblitl ypok. OnTuka.
OcHOBBI cIEIMAIBHON TEOPUH
OTHOCHUTEJIbHOCTH

https://resh.edu.ru/subject/28/10/

68

Pesepublii ypok. KBanToBast
¢u3uKa. DIeMEeHTbl aCTPOHOMHUH U
acTpou3uKu

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0d1784




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka, 10 kmace/ Makumes I'.4., byxosues b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61ecTBo «M3narenbcTBo
«ITpocsenienue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Hapyrua B.M. oz
penaxnueii [TapdenteeBoit H.A., AknrmonepHoe o6miecTBo «M3marenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

®dusuka, 10 knacc/ Mskumes I'.4., bByxosues b.b., Corckuit H.H. oz
penakiueit [TapdpentreBoit H.A., AkunonepHoe o61ecTBo «M3marenbcTBo
«IIpocsemenne»

®dwusuka, 11 xmacc/ Mskumes I'.J1., bByxosines b.b., Yapyrua B.M. mox
penaxmueii [TapdenteeBoit H.A., AknimonepHoe o6mecTBo «3marenscTBo
«IIpocBenienue»

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, JIpoda.

Co6opnuk 3amau o ¢usuke 1 9 — 11 kmaccos. CoctaBurens [.H. Crenanona.
M.: «IIpocseuienue».

COOpHHK TECTOBBIX 3aJIaHUM JISI TEMATHUYECKOTO ¥ HTOTOBOT'O KOHTPOJIS.

®duszuka 10 xknace. M.: «nrtennext-Llentp», Aunpromeukut, A.C. CiayxaeBckuil.



®dusnka. «KKOHCTPpYKTOP» CaMOCTOSITEIBHBIX U KOHTPOJBHBIX padot. 10 — 11
kiaccel. [Tocobue mst yuureneit. M.

IIpocsewmenue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

http://nsportal.ru - coruanpHast ceTh paOOTHUKOB 00pa30BaHUS
http://markx.narod.ru/pic/ - pu3suka B mkore.
http://festival.1september.ru/articles/ - ¢pecTrBaNb MegArOrMuECKUX UaCH
«OTKpPBITHIN YPOK».

http://www.fizika.ru/ - caiit ayist yunureneit GU3UKU U UX YYCHHUKOB.
http://www.physics.ru/ - MaTepuabl o Gpu3MKe.

www . ege .edu.ru - uapopmannonHsIii moptan EI'D.

http :// school - collection . edu . ru / - equnas komnekius [{OPos
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