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MNOACHUTEJIBHASA 3AIINCKA

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

Conmepxanue mporpaMmbl 10 (U3MKE HANpaBleHO Ha (GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METallPpeAMETHBIM pe3ybTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIBTATHI IO r0J1aM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoapHBIN Kype GU3NKU — cHCTEMOOOpa3yIomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OpMUPOBAHHE YMEHUU MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



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

Hoes eenepanuzayuu. B COOTBETCTBUU C HEW MaTepuan Kypca (QU3HKH
oObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

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

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

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (PU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUHM, JUIsl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (U3NYECKUX BEJIWYUH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paslena Kypca, TaK U HHTErPUpPYS 3HAHUSA W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OpPUEHTHPOBAHHOIO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCIOBUAX HMHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUUYECKHX MPAKTUYECKHX PabOT U JEMOHCTPALMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyaoBaHHE (OpPMHPYETCI B COOTBETCTBHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paTopHOTO O00OpPYAOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

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

e (opmMupoBaHue HHTEpeca M CTpEMJIEHUS OOy4YaIOMIMXCA K HayYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3ylbTaTa HW3Y4YCHHS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMmupoBaHHE YMEHUH OOBICHATH SBICHUS C HCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TMpHOOpETEeHHWE  CUCTEMBI  3HAHUK 00  oOmWMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB peELIECHUS PAa3IMYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
OPAKTUUECKUX paboT SIBISETCA PEKOMEHJOBAHHBIM, YUWTENb JEJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto ¢usuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMEIICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHentHoe  aBvkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTb, JIMHEUHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne nBukeHUs Tena, OPOIIEHHOTO TIOJ yrioM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuil. Bropoil 3akon HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiibxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTH WJIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tella. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedhopmupoBaHHod  npyxkuHbl.  [loTeHnumanpHass  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U MPAKTUYECKOE IPUMEHEHHE: BOLOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanre cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKOW SHEPIrHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. OcHo6vl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJECHUCTBUS 4YacTULl BellecTBa. Moaenu CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHHM HACAIbHOTO ra3za. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpeOHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO JABMKEHWsS dvactul rasza. [llkama
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUe MenaeneeBa—Knanelpona.
3akoH JlanpToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSSHHBIM KOJIWYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30IMPOLECCOB: HM30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIONIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS UICAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TydeHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIIONEpeaye.

[Tonsitue 006 ammabatHoM mpouecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K H3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcCTaJUTM3aIus. Y IeabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TMOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAJIEKTPUKM W TOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHsli 31EKTpUUECKUI 3apsi.
Onextpuyeckoe mnone. Hampsk€HHOCTh 3nekTpuyeckoro mnois. IIpunHiun



CYyNEPHO3ULIUNA HNEKTPUUYECKUX Tojeil. JInHUKM HanpsKEHHOCTU 3JIEKTPUUYECKOTO
HOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM W AUAJNEKTPUKU B AJIEKTPOCTATUYECKOM MOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTpOCTaTHUECKas 3allUTa, 3a3eMJICHHE BJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B IEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3IeKTpOEMKOCTH KOHJIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuia toka. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DIEKTPUYECKOE COMPOTUBIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TApaIEIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUUECKOTO TOKA.

DJIEKTPOJBUKYINAsl CUJa U BHYTPEHHEE COMPOTHBIICHHE HCTOYHHKA TOKAa.
3akon Oma i OTHOM (3aMKHYTOM) AJieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MMyYKOB.

[TonynpOoBOIHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynnpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynmpoBoHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIEKTPONUTUYECKAs TUCCOUALUS. DIIEKTPOIIH3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETP, PEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONIPOTUBIICHUS, BAKYYMHBIN O,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa ¥ IPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHErO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, Qu3myeckas BeJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBaTEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHATHL.  B3auMoOAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TI0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHAYKIUA
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb ¥ HanpasiieHUE. JIBUKEHHE 3apSyKEHHON YaCTUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykunu dapazes.

BuxpeBoe »ieKTpuyecKoe ToJsie. ODJIEKTPOJBMXKYIIAs CUJIa WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTh.  SIBIIGHME CAMOMHIYKUWHW. OJIEKTPOABMXKYINAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJBUKYILEH CHIIBI UHAYKIHH OT CKOPOCTH WU3MEHEHUS
MarHMTHOrO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paszgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KOJ1€0aHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIE€OaHMU.
["apmonunyeckue konebanus. [lepmon, wacrtora, amrumryga u ($aza KoieOaHUU.
[IpyXMHHBIN MasTHUK. MaTremMaTU4eCKUl MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienre o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennplii  TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbl (NPY>KUHHBIA WM
MaTeMaTUYECKHI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaIbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIULIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



HccnenoBanrie  CBOMCTB ~ BJEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
IpeIOMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

['eomerpuueckas onrtuka. IIpsmoiHENHHOE paclpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOIIOTHBIN IMOKA3aTeINb
npenomiieHusi. I[lomHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbI yroj IMOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus cBeta. CroxxHbIi cocTaB Oenoro cBeta. LIBer.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YclIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpPOWCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpssMONTMHEHOE pacCIpOCTPAHEHUE, OTPAKEHHE M TMPEIIOMJICHUE CBETa.
OnTuyeckue mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojielib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Toy4yenue cnexTpa ¢ MOMOIIBI0 JUGPAKIIUOHHON PEHIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEUUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOAYJSL CKOPOCTH
CBETA B BaKyyMe€, PUHIIUI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEMJICHUE BPEMEHU U COKPALICHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HepI‘I/IeI\/’I H UMITYJIbCOM pGHﬂTHBHCTCKOﬁ HJaCTHUIbI. 9H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (OTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodPpdexra. OnbiTel A. I'. CtoneroBa. 3akoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboToaddexra.

Hasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue YyCTpOICTBA U MPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPTrUU aToMa BOJIOPO/IaA.

BousHOoBBIE cBOVicTBAa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHoHTaHHOE U BBIHYK/ICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIICKTPaJbHbIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIIUE CIO0XKHOCTh CTpoeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
panuoakTuBHOrO wu3mydeHus. CBoiictBa anbda-, Oera-, ramMMma-u3ITydCHHS.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKHA. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

HccnenoBanre TpEKOB YacTHUIL (110 TOTOBBIM (pOTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3NUECKOU TEOPHUH
B (GOpPMHUPOBAHUM TPEACTABICHUN O (PU3NYECKON KapTUHE MHpA, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
YYETOM COAEPKATEIBbHBIX MEXIIPEIMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (u3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNUE, MOJICIb, U3MEPECHHE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOM MPUPOJE, ACUCTBUE
paualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTAUIMYECKAS CTPYKTypa TBEPIBIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOoro mpemmera «Duswka» Ha YpPOBHE CpPEAHETO OOIIETO
oOpazoBaHus (0a30BBIM YPOBEHB) JIOHKHO O0ECIICUNUTh JTIOCTHIKEHHUE CJICTYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHoro mnpeamera «Duzmka»
JOJIKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTD oOy4Jaronmxcs
PYKOBOJICTBOBaThCA  CPOPMHUPOBAHHON BHYTpPEHHEW TMO3UIMEH JUYHOCTH,
CUCTEMOI IIEHHOCTHBIX OpUEHTAlWW, MO3UTUBHBIX BHYTPEHHHX YOEXKIIECHUM,
COOTBETCTBYIOIIUX  TPAJUIMOHHBIM  IIEHHOCTSM  POCCHUHCKOro  OOIlecTBa,
paclIMpeHre JKU3HEHHOTO OMbITA U OIBITA AEATEIBHOCTU B MPOLIECCE PEeATU3aLINU
OCHOBHBIX HAIIPaBJICHUN BOCHUTATEIIBHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMK 00YyYaIOIIEerocss Kak aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUKUCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIICYEIOBEYECKUX TyMAHUCTHYECKUX U
JEMOKPATHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPaKJaHCKOIO
o0111ecTBa, y4acTBOBAaTh B CAMOYITPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allny;

YMEHHME B3aMMOJICCTBOBATh C COLMAIIBHBIMU UHCTUTYTaAMU B COOTBETCTBUU
C UX (PYHKIIMSMU U HA3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hopMHUPOBAHHOCTH POCCUHCKOMN TpaKIaHCKOU WUJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHWE K TOCYJIAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIIEHWBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3CTEeTHYECKOT0 BOCIIMTAHMSA:



ACTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYAas ACTETHUKY HAyYHOIO
TBOPYECTBA, MPUCYIIETO GUZNIECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K Pa3iIMyYHbIM cepaM Mpo(ecCHOHAIBHON NEATEIbHOCTH, B TOM
YHUCJI€ CBA3AHHBIM C (PU3UKOW M TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBIM
BbIOOD Oyymieit mpoecCcuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIAHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPAa30BAHUIO B 00JIACTH
(U3MKKU Ha NPOTSKEHUH BCEH KU3HU;

6) IK0JIOrHYeCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYyJIbTYphbl, OCO3HAHHE TJI00aIHLHOTO
XapaKTepa dKOJOTUYECKUX POOIIEM;

IUIAHUPOBAaHUE M OCYLIECTBIECHUE JEHUCTBHUM B OKpYXXarOUIEH cpene Ha
OCHOBE 3HaHUS LEJNEN YCTOMYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacCUIMpPEHHUE OMbITA JIEATEIbHOCTH SKOJOTMYECKOM HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS PUZNYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAy4YHOH JE€ATE€IbHOCTH, TOTOBHOCTh B MPOLECCE
u3ydeHuss (U3UKA  OCYLIECTBISAITh  MPOEKTHYD M HMCCIEIOBATEIbCKYIO
NEeATENbHOCTh HHINBUIYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
ba3oBble Jjoruyeckue AeMCcTBUA:
CaMOCTOSITeNIbHO  (OPMYJIMPOBaTh M aKTyaJIU3UpPOBATH  MOpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OIPENENATh LEJIU JICATEIbHOCTH, 3aJ1aBaTh IMApaMETPbl U KPUTEPUU HX
JIOCTHKCHMUS,
BBISIBJIATH 3aKOHOMEPHOCTM H MOPOTHUBOPEYMS B  PacCMaTPUBAEMBbIX
(bU3UYECKUX SABICHUSX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHAJIM3a UMEIOITUXCS
MATEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B  JICATEIIBHOCTh, OIIEHUBAaTb COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN I€ITETbHOCTH;
KOOPJIMHUPOBAaTh W  BBINOJHATH pabOTy B  YCJIOBHUSX  PEAIBbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;



pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBble ncciienoBaTe/IbCKHeE AeiiCTBHA.

BJIAJIETh HAyYHOM TEPMHHOJIOTHEH, KIIOUECBBIMU TOHATHUAMH U METOJIaMH
bu3uYeCKON HAYKH;

BJIJICTh HABIKAMH Y4€OHO-UCCIIENOBATEILCKON U TPOCKTHOM JIEATETLHOCTH
B 007acTH (pU3MKH, CIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIHBHOMY TTOUCKY
METOJIOB pelIeHus 3ajad (PU3MYECKOro COJCpIKaHMS, MMPUMECHEHHUIO Pa3IuYHBIX
METOJIOB ITO3HAHMUS,

BJIQJIETh BHUJAMHU JEATECIBHOCTH IO TMOJYy4YeHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIpETANK, TPEOoOpPa30BaHUIO W TPHUMEHEHUIO B PA3JHYHBIX YYEeOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MMPOCKTOB B 00s1acTu (pU3uKH;

BBISIBJISITh TIPUYMHHO-CJICACTBCHHBIC CBS3M W aKTyaJIHM3MpPOBATh 3aj/1ady,
BBIJIBUTaTh TUIIOTE3y €€ pEIICHHS, HAaXOJIUTh apryMEHTHI IS JOKa3aTehCTBA
CBOUMX YTBEP)KICHHM, 3a/1aBaTh ApaMETPhl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBATh TIOYYCHHBIE B XOAC PEIICHHUS 33Jaddl PE3yJIbTaThl,
KPUTHYECKH OLICHUBATh X JIOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYJIHUPOBATh COOCTBEHHBIC 3a7ayd B 0OOpa3oBaTEILHOMN
NESATETHLHOCTH, B TOM YHCIIC TIPH H3yYCHUH (DU3UKH;

JlaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OTICHUBATH MTPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCHTh 3HAHUSA 10 (QU3MKEe B MPAKTUYECKYH0 00JIacTh
JKH3HEIEITEIIbHOCTH;

yMETb UHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TPEJIaraTh OpUTrHHAILHBIC TOAXOIBI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1aUH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEITCHUS.

Pabora c nndopmanueii:

BJIaJIETh HaBBIKAMHM TIOJyYeHUs MH(POPMAIUU (PU3UIECKOTO COACPKAHUS U3
HMCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIICCTBIIATh ITOWCK, aHaJu3,
CHUCTEMATH3AIMI0 ¥ HWHTEPIPETAN0 WHPOPMAIMK Pa3INYHBIX BUIOB M (opm
MIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIh30BaTh  CpPeACTBa MH(MOPMAIIMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUH B PEIICHHM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpTraHU3aIIMOHHBIX
3a7a4 C coOJojeHueM TpeOOBaHWM HPrOHOMUKH, TEXHUKH OE€30MaCHOCTH,
TUTHEHBI, PECypCcOCOEepeKeHHUsi, TMPABOBBIX U OTUYECKUX HOPM, HOPM
nH(})OpPMAITMOHHON 0€30TMTaCHOCTH;



CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJCp)KAHUS B Pa3IMUHBIX (opMarax c
yuéToM Ha3HaueHus WHPOpMAIMM M  LENEBOM  ayAUTOpUH, BBIOMpAs
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3alIUH.

KoMMyHHMKaTHBHBIC YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBUA:

OCYIIECTBIIAITh OOLIEHWE HA YypoKax (U3UKKM M BO BHEYPOUHOU
NEeATEINbHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOH(UIMKTHBIX CHUTyallUii M  CMsI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3PEHHUSA C MCIIOJIB30BAHUEM
SA3BIKOBBIX CPEJICTB;

NOHMMAaTh M MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHIAUBUIYAJIBHON
padoTHI;

BBIOMPATh TEMATUKY M METOIbl COBMECTHBIX JCUCTBUH C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJIEHA KOJIJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh NEUCTBUA IO €€ JOCTHIKECHHUIO: COCTAaBIIATH IUIAH JIEWCTBUU,
pacupenensiaTb pojd C YYETOM MHEHUH YYaCTHUKOB, OOCYX JaThb PpPEe3yJbTaThl
COBMECTHOU padoThI;

OLICHMBATh KAa4yeCTBO CBOECIO BKJIANA M KaXKAOIO YYaCTHUKA KOMAHIbI B
oOLIMii pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

[IpeaaraTb HOBBIE IPOEKTHI, OLEHHMBATh HIAEHU C IIO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBENCHUE B PaA3JIMYHBIX
CUTYaLUsIX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranuzamnus:

CaMOCTOSTENIbHO OCYIIECTBISTh MMO3HABATENIBHYIO JIESITEIBHOCTh B 00JACTH
GU3NKK U aCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh W (HOPMYyIHUPOBATH
COOCTBECHHEIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEIICHHUS PACUETHBIX U Kau€CTBEHHBIX
3a/ay, TUJIaH BBITIOJIHEHHUS TMPAKTUYECKOW palboThl C y4ETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMK{ y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUpPOBAThH €ro, Oparh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;



OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;

crocoOCcTBOBaTh (POPMUPOBAHUIO UM TMPOSBICHUIO JPYIULMU B OOJIACTH
(bU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOUMOHAIbHBII HHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCHTh KOPPEKTHUBHI B JCATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIHTATOB IIEIISIM;

BJIQJIETh HaBBbIKAMH  IIO3HABATEJIBLHON  peduieKcMM KakK  OCO3HAHMUS
COBEpIIIaEMbIX JEHCTBUH M MBICIUTENBHBIX TMPOILECCOB, HUX PE3yJbTaTOB U
OCHOBaHUM;

MCITIOJIh30BaTh MPUEMBI pedIIeKCHH TSl OIICHKUA CUTYallluH, BEIOOpa BEPHOTO
peIIcHMUS;

yMETh OIIEHHBaTh PHCKU W CBOCBPEMEHHO NPUHUMATH PEHICHUS 10 HUX
CHIKEHHUIO;

MPUHUMATh MOTHUBBI M apPTyMEHTHI JPYTUX TPH aHAIW3E PE3yJbTaTOB
NEeSATETHbHOCTH;

MIPUHUMATH €051, TOHUMasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPTyMEHTHl JPYTUX IIPH aHaJIu3e pPe3yJIbTaToB
NEeATEIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO IPYTUX HA OIIHMOKH.

B mporiecce mocTkeHUsT TUIHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no (Qusuke I8 YpPOBHS CpeaHero oOImero ooOpa3oBaHHS Yy OO0ydYarOITUXCS

COBEPIICHCTBYETCS YMOIMOHATEHBIH WHTEIIJICKT, MIPEITOJIar AFOIITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HAHUH, BKJTFOYAIOIIETO CIOCOOHOCTh OHUMATh CBOE

HSMOILIMOHAIBHOE COCTOSIHME, BHJIETh HAINpPABICHUS pPa3BUTUS COOCTBEHHOM
AMOITMOHAIILHOM C(ephl, OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJaNnTUPOBAThCA K
AMOITMOHAIEHBIM U3MEHECHHSAM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIUU, BKIIOYAIONIEH CTpEMJICHUE K JOCTHKCHUIO TSN 1
ycrexy, ONTUMH3M, MHUIIMATUBHOCTh, YMEHHME JIEHCTBOBATH WCXOJS U3 CBOMX
BO3MO>KHOCTEH;

OMIATHH, BKJIIOYAIOIMIEH  CIIOCOOHOCTh  MOHUMATh  AMOIMOHAIBHOE
COCTOSIHHE JAPYTHX, YUYUTHIBATh €TO MPHU OCYIISCTBICHUN OOIIECHHUS, CIOCOOHOCTh
K COYYBCTBUIO U COTIEPEIKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIEHUSI C APYTHMH JIIOJIbMU, 3a00TUTHCSI, TIPOSBIISITH MHTEPEC U pa3peliaTh
KOH(JIUKTBHI.



HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOydyenuss B 10 kiiacce mpeaMmeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOM KAPTHHBI MHpA, B PA3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTHUW, B IPAKTUYECKOU EATENBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI TMPUMEHEHUS H3YyUYCHHBIX (U3MUECKUX MOJICIICH:
MaTepualibHasi TOYKa, WHEpIHMAlIbHAas CUCTeMa OTCc4€Ta, abCONIOTHO TBEPAOE
TEJ0, WACAJbHBIA Tra3, MOJEIN CTPOEHUS Ta30B, JKUIKOCTEH M TBEPIBIX TEN,
TOYEYHBIN 3JIEKTPUUECKUN 3aps]l IPU pelIeHUH (PU3UUECKUX 3a/a4;

pacro3HaBath (pU3nUeCcKue sIBJICHUS (TIPOLIECChl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHMS BELIECTBA U
ANEKTPOJMHAMUKHK: PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSMOJIMHENHOE
JBUKEHUE, CBOOOAHOE TNAJEHUE TeJ, JBMXKEHHE [0 OKPY>XHOCTH, HHEpPIUS,
B3auMo/iericTBue Tei, AudPy3us, OpOyHOBCKOE JBHKEHUE, CTPOCHUE KUJIKOCTEH
U TBEPABIX TeEJ, U3MEHEHHWE OO0BEMA Tel MpU HarpeBaHuu (OXJIAKIICHHM),
TEIJIOBOE PaBHOBECHE, MCIAPEHHE, KOHJEHCALUs, IUIaBICHUE, KPUCTAIUIM3ALNs,
KHIIEHHE, BIIAJKHOCTh BO3/1yXa, ITIOBBIICHUE JIABJICHUS I'a3a [IPU €r0 HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXIY NapaMeTpaMH COCTOSHUS ra3a B U30MpOLECccax,
AJNIEKTPU3aLUs TEJl, B3aUMOJEHCTBUE 3apsJIOB;

ONUCHIBATh MEXAHWYECKOE JIBUKEHUE, HCIOJIb3Yysl (PU3NYECKUE BEIMYMHBI:
KOOpJMHATa, IyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KHHETUYECKasl dHEPIHsl, NOTCHIMAJIbHAS HEPrUsl, MEXaHU4eCKas
paboTa, MexaHWYecKas MOUIHOCTb, MPU ONUCAHWU MPABUIBHO TPAKTOBATH
(U3HYECKUII CMBICI HCMOJIb3YEMBIX BEJIIMYMH, MX OOO3HAYEHUS U €IUHHULIBI,
HaxXoAUTh (POPMYIIbI, CBSA3BIBAIOIIUE JAHHYIO (PU3UUYECKYIO BEIUUYHUHY C JPYTHMMHU
BEJINYMHAMU;

ONMKCHIBATh M3YYECHHBIC TEIUIOBbIE CBOICTBA TEI W TEIUJIOBBIE SIBJICHUS,
UCTIONB3ysl (pU3MyecKkue BETUYMHBL: JaBICHHE Tra3a, TemIeparypa, CpeIHss
KMHETHYECKAasi SHEPIHsl Xa0TUUYECKOT0 JIBUKEHUS MOJIEKYJI, CpEeIHEKBaApaTUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsSI dHEprus, pabora rasa,
KO3(Q(UIUEHT TMOJE3HOr0 JEMCTBHS TEIJIOBOTO JIBUraTess; MpH OMHUCAHUU
OpaBUJIBHO TPaKTOBAaTh (DU3UYECKUNA CMBICH HCIOIb3YEMBIX BEJIWYUH, HX
0003HAaYEHUs U E€IUHHULBI, HaXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
(pU3MYECKYIO BEITUUUHY C APYTMMHU BEIMUNHAM;



OMKCHIBATh  M3yYEHHBIE  DJJEKTPUYCCKHE  CBOWCTBA  BEIIECTBA U
ANEKTPUYECKUE SIBICHUS (MPOIECCHI), HCIONB3yS (PU3NUECKHE BEITUUYNHBI:
ANEKTPUUECKUH 3apsijl, dIEKTPUUYECKOE M0JIe, HANPSHKEHHOCTD TMOJIs, MOTeHITHA,
Pa3HOCTh MOTEHIMAIOB, NPHU ONHUCAHUM TPABWIBHO TPAKTOBATH (PU3MUECKUIA
CMBICJT HCTOJB3YEMbIX BEJIMYMH, WX OO0O3HAUYCHHWS W CIUHUIIBI; YKa3bIBaTh
dbopMynbl, CBS3BIBAIONIME JAHHYI0 (U3UYECKYI0 BEIUYUHY C JAPYTUMHU
BEITUYMHAMU;

aHaIM3UpoBaTh GU3HUECKUE MPOLECCHl U SBICHUS, UCTIONb3Ys hU3HUUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro Tsarorerus, |, |1 u 1l 3akonsr HeroToHa,
3aKOH COXpPAHCHUS MEXaHWYECKOW OHEPTHH, 3aKOH COXpPaHEHUS WMITYJIbCa,
MPUHITUIT CYNEPIO3UIIUN CUJI, TIPUHIIUI PABHOMPABHUS WHEPIUATBHBIX CHCTEM
OTCuéTa, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BBIC
3aKOHBI, CBSI3b CPEJIHEN KHHETUYECKON SHEPTUH TEIUIOBOTO JIBHXKEHHSI MOJIEKYJ C
a0COJIIOTHOM TeMIlepaTypou, MEPBhIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsaa, 3akoH KyioHa, mpu 3TOM pa3inuydaTh CIOBECHYIO
(bOpMyIHpPOBKY 3aKOHA, €T0 MAaTEMaTHUYCCKOE BBHIPAKECHHUE M yCIIOBUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC TMPUHIUIIBI JCHCTBUS MAaIllMH, MPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3IMuaTh yCIOBHS MX OE30MAaCHOTO MCIOJIb30BAHUS B
MOBCEHEBHOM JKH3HM;

BBITIOJIHATh HKCIIEPUMEHTHI 0 HCCIEJOBAHUIO (DU3MYECKUX SIBICHUU U
IIPOLIECCOB C HCIOJIb30BAaHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHHM, TPU ITOM
dbopmynupoBath TpobiieMy/3agady H THIOTE3y YYeOHOro OKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIOKEHHOTO OOOpPYMOBaHMS, MPOBOIUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI;

OCYIIECTBJISITh MIPSIMbIE M KOCBEHHBIE N3MEPEHUs (PU3NYECKUX BETUYHH, PU
ATOM BBIOMpATH ONTUMAJBHBIM CHOCOO WM3MEPEHUS M UCIOJIb30BaTh M3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

HCCENIOBATh  3aBHCHMOCTH MEXIy (U3UYECKUMH  BEIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSAMBIX W3MEPCHHM, TIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢uKcHpoOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYUH B
BUJIe TaONIUIl U TpaUKOB, A€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BaHMUS,

co0JiroaTh IpaBuiia OE30MacCHOrO TpyJa MPHU MPOBEACHUN UCCICAOBAHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4YeOHO-HMCCICAOBATEICKOM M TPOSKTHOMN
JESTETLHOCTH C UCIOJIb30BAaHUEM HU3MEPHUTEIIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemarh pacuy€THBIE 3aJadyd C SBHO 3aJaHHONW (U3HUECKOW MOJIETBIO,
UCTIOJIB3Ys (PU3MYECKHE 3aKOHBI W TPHWHIIMIBI, HAa OCHOBE aHAJIM3a YCJIOBUS



3aJaui BeIOUMpaTh (U3UYECKYI0 MOJENb, BBIACIATH (PU3UUYECKHE BEIMUYUHBI U
dopMyibl, HEOOXOAUMBIE NIl €€ pelIeHHs, TPOBOAUTh PacdyEéThl U OLIEHUBATH
PEAIbHOCTD MOIYYEHHOT'O 3HaYeHUsI PU3NUECKON BEJIMYNHBI,

pemars KayeCTBEHHBIE 3a1auu: BBICTPAUBATh JIOTUYECKH
HEMPOTHUBOPEUYMBYIO IIENOYKY pPACCYXIACHUI C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIOJb30BaTh  INPU  PEIIEHUHM  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUHU ISl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U IIPEJICTaBICHNs YYEOHON U Hay4yHO-NOMYJIIpHONW UH(OpMALIUY, TOJYY€HHOH U3
pa3IMYHBIX  WCTOYHUKOB,  KPUTHUYECKH  AHAJIM3UPOBATh  MOJY4AEMYIO
uH(pOPMAIIHIO;

OPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB
B pa3BUTHE HAyKd, OOBSICHEHHE MPOLECCOB OKPYXKAIOLIETO MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
Uit obecrieueHrs 0e301acHOCTH IpHU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBAMH, JIJIsl COXPAHEHUSI 3I0POBbsl U COOIIOACHUSI HOPM 3KOJIOTHYECKOIO
NOBEJCHUS B OKPYXKAIOLLEH CpELeE;

paboTatb B TpyHIe C BBIIOJHEHHEM PA3JIHYHBIX COLUAIBHBIX PpOJIEH,
IJIAaHUPOBATH Pa0OTy TPYIIbI, PAUOHAIBHO pacOpenessiTh OO0S3aHHOCTU U
IUTAHUPOBATH JESTEIBHOCTD B HECTAHIAPTHBIX CUTYalLUsAX, alcKBaTHO OLICHUBAThH
BKJIaJ] K&XJIOTO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBAEMOM MPOOJIEMBI.

K xonmy oOyuenus B 11 kjacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KAapTUHbI MHPA, B PA3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM IEATEIIBHOCTHU JIIOJEH, LIEJIOCTHOCTh U E€IUHCTBO
(u3HUecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS M3YUYECHHbIX (U3UUECKUX MOJEIIEH:
TOYEUHBIA DJIEKTPUYECKUN 3apsif, JIyd CBETA, TOUYEYHBIN UICTOYHUK CBETA, AECPHAs
MOJIelb aToMa, HYKJIOHHas MOJENIb aTOMHOTO sijipa MpU PeLIeHUH (PU3UIECKUX
3azay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOLECCHI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB  JJIEKTPOJMHAMHUKHM U KBAHTOBOM  (PUBHMKHU:  DJIEKTpUYECKas
IIPOBOJIMMOCTB, TEILUIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE NEWCTBUS TOKA,
B3aMMOJICKCTBHE  MAarHUTOB,  JJIGKTPOMarHUTHasT  WHAYKUUSA,  JEHCTBHE
MarHuTHOrO TMOJs Ha TMPOBOJAHUK C TOKOM M JBIXKYIUMWCS  3apsji,
ANIEKTPOMATHUTHBIE KOJEOAHUs U BOJIHBI, MPSMOJIMHEMHOE paclpOCTpaHEHUE



CBETa, OTpaXeHHE, MpeloMiieHHe, nHTepdepeHIus, TudpaKus 1 MoIIpU3alus
CBeTa, nucriepcusi cBeta, poroanekrpuueckuii d3hdext (hotodaddekrt), cBeToBOE
JaBJICHUE, BOBHUKHOBEHUE JIMHEHNYATOrO CIIEKTpa aTOMa BOJIOPOJIa, €CTECTBEHHAs
U UCKYCCTBEHHAsl PaJOAKTUBHOCTD;

ONKCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUYECKHE, MAarHUTHbIE,
ONTHYECKHE,  JJIEKTPUYECKYIO  IPOBOJUMOCTh  PA3jIMYHBIX  Cpel) U
AIIEKTPOMATHUTHBIE SBJICHHS (IIPOLIECCHI), UCIONB3YS (PU3NYECKHE BEITUYUHBI:
ANEKTPUYECKUN 3apsijl, CUjla TOKA, AJIEKTPUUECKOE HAMpsiKEHHUE, DJICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAs CHia, paboTa TOKa,
WHIAYKIUS MarHuTHOro mousisi, cuia Ammepa, cwia JlopeHua, MHIYKTUBHOCTb
KAaTYIIKWA, DHEPTUs 3JIEKTPUUYECKOTO M MArHUTHOIO IMOJIEH, MEPUOJ] U YacToTa
KosebaHuil B KoJjeOaTeabHOM KOHTYpe, 3aps] M cuila TOKa B IHpolecce
FapMOHMYECKUX JJIEKTPOMATHUTHBIX KoJeOaHWH, (POKYCHOE pPACCTOSHUE W
ONTHYECKasl CWJIA JIMH3bI, MPHU ONUCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKHIA
CMBICII HCHOJB3YEMbIX BEIUYHMH, MX OOO3HAYEHUs M E€AUHMIIbL, YKa3bIBaTh
(opMynbl, CBSA3BIBAIOIIME JAaHHYI0 (DU3MYECKYI0 BEIUYUHY C JPYTrUMHU
BEITUYMHAMU;

ONKCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBJICHHS M IPOLIECCHI, HCIIOJIb3YsI
(u3HUecKre BEIUYUHBL: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (POTOHA, IEPUOJI MTOTypacnaaa, SHEPIHs CBs3H
aTOMHBIX SIJIep, MPU OINMCAHWU TNPABWIBHO TPAKTOBATh (PU3MYECKUN CMBICI
UCIIOJIb3yeMbIX BEJIMYMH, UX OOO3HAYEHUS U EIUHUIILI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JIaHHYIO0 (PU3UYECKYI0 BEIUMYMHY C JAPYTUMH BEJIMYMHAMH,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUYUHBL;

aHaIM3UpoBaTh (GU3UUECKUE MPOLECCHl U SBJIEHUS, UCIONb3Ys (QU3NUECKUE
3aKOHBI M MMPUHIUIBL: 3aKOH OMa, 3aKOHBI [TOCJIEI0BATEIBHOTO U NapajlyIeIbBHOIO
COCIMHEHUs MPOBOJHUKOB, 3aKOH Jkoyns—JIeHa, 3aKOH 3JE€KTPOMarHUTHOU
MHIYKIWHU, 3aKOH MPSMOJIMHEHOT0 pacinpOCTPAHEHHSI CBETA, 3aKOHbBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHUE DiHIITEWHA Aiia (oTodddexra,
3aKOH COXPAHEHUs DHEPruH, 3aKOH COXPAaHEHUs MMITYJIbCa, 3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHUs] MacCOBOI'0 YMCIA, MOCTYyJIaThl bopa,
3aKOH  paJuOaKTUBHOIO  pacmaia, IMpd 3ITOM  pas3auyaTb  CIIOBECHYIO
(OpMyYIHPOBKY 3aKOHA, €r0 MAaTEMATUYECKOE BBIPAKEHHUE U YCIOBUS (TPAHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

OTpeNeNsaTh HalpaBJICHUE BEKTOpa WHAYKIUM MArHUTHOTO  TIOJIS
IIPOBOJIHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JIopeHia;

CTPOUTb M ONHUCHIBATH H300pa)K€HHE, CO37aBacMO€ IUIOCKHM 3epKalioM,
TOHKOM JIMH30M;



BBITIOJIHATh JKCIIEPUMEHTHI IO WCCICIOBAHUIO (DU3UYCCKUX SBICHUN U
MPOLIECCOB C HCHOJIb30BAHUEM MPSIMBIX MU KOCBEHHBIX W3MEPECHUU: IMPU 3TOM
dbopMmynupoBath MpodiieMy/3ajlayy M TUIOTE3y Y4eOHOTO JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHMS, MPOBOJUTH OIBIT U
(bopMyIHpOBaTh BHIBOIHI;

OCYIIIECTBIISTh IPSMBIC 1 KOCBEHHBIE N3MEpPEHUST (DU3NICCKUX BEIUYHH, IPU
ATOM BBIOMpATh ONTUMAJBHBIM CHOCOO M3MEpPEHHUs] U HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHI;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEJIMYUH C MCIOJb30BaHUEM
MPSAMBIX HW3MEPEHUW: TPH OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (HUKCHUPOBATH
PEe3yNbTaThl TMOJYICHHONW 3aBUCUMOCTH (DH3WYECKUX BEIWYMH B BUJIE TAOIUI] U
rpaduKoB, AeNaTh BHIBOBI 10 pe3ybTaTaM UCCIIEAOBAHMUS;

coOmro/1aTh MpaBuiIa 0€30MacHOro TPpy/Ja MpU MPOBEACHUHN UCCIEIOBAaHUN B
paMKax ydeOHOro HKCIEPUMEHTA, Y4EOHO-HCCIIEIOBATENbCKOM M TMPOEKTHOM
NEATEIBHOCTH C HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U J1aDOPaATOPHOTO
000pynoBaHUs;

pemarh pacu€THbIE 3aJadyd C SBHO 3aJaHHOW (U3MUYECKOW MOJIETIBIO,
UCTIOJIb3YsT (PU3MYECKHE 3aKOHbI M TPUHIIMIIBI, HA OCHOBE aHalU3a YCIOBUS
3a/1aui BbIOMpaTh (DU3UYECKYIO MOJIEb, BBIACISATh (PU3HMUYECKHUE BEIUYHHBI U
dbopmyIibl, HEOOXOAUMBIE NJisi €€ PEIICHUs, MPOBOJUTh PACUETHl U OILCHUBATH
peaNbHOCTh MOTYYEHHOTO 3HaYeHUsT (PU3NUECKOMN BEITMUMHBI;

peuarb Ka4eCTBEHHBIEC 3a7a4u: BBICTpPauBaTh JIOTUYECKHU
HENPOTUBOPEYMBYIO LEMOYKY PACCYXKJICHUUW C OMOPOW HA W3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHUS;

WCIOJB30BaTh  MPU  pEHIeHMH  y4eOHbIX  3aJad  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTUH JIJIS TIOUCKA, CTPYKTYPUPOBAHUSI, HHTEPIIPETAIIUU
U TIPEACTaBJICHUS y4eOHON W HAYYHO-TIOMYJISPHON MH(OpMAIUK, TOTYyYCHHON U3
pPa3IUYHBIX  MCTOYHUKOB,  KPUTHYECKH  AHAIM3HPOBATH  MOJYYAEMYIO
HH(pOpMaIHIO;

OOBSICHATh TMPUHIMIBI JEUCTBUS MAaIIUH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB, pa3nuvaTh YCIOBUS X OE30MaCHOTO UCIOJIb30BAHUS B IIOBCEIHEBHOM
KU3HU;

IPUBOJUTH MIPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUI;

MCIIOJIh30BaTh TECOPETUUYECKUE 3HAHUS MO (DU3UKE B MOBCETHEBHOW KU3HU
Ut obecrieueHrs 6e30MacHOCTU TpU OOpaIIeHUH ¢ MPUOOpaMU M TEXHUYECKUMU



YCTPOMCTBAMM, JJIsl COXPAHEHHUSI 3I0POBbSI U COOJIIOACHUS HOPM SKOJIOTHYECKOTO
MOBEAECHHUS B OKPYXKAIOLIEH CpEJIE;

paboTatb B TpyNIe C BBIIOJHEHHEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pPabOTy TPYIIbI, PALMOHAIBLHO pACHpPEeisITh OOS3aHHOCTH U
IJIAHUPOBATh JEATEILHOCTh B HECTAH/IAPTHBIX CUTYalIUSIX, aJIEKBATHO OLICHUBATH
BKJIQJT KQKJIOTO U3 YIACTHUKOB TPYMIILI B PEIICHUE pacCMaTPpUBaeMO MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S
11 ®u3uKa 1 METOABI HAYYHOT'O 2 bubnunoreka [JOK
' HO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kuniemariia > https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Auramika ! https://m.edsoo.ru/7f41bf72
bu6mmorekxa [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoteka [JOK
' KMHETUYECKOU TEOpUHU https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOUHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnuorexa [IOK
' MDa30BbIE MEPEXOIBI https://m.edso00.ru/7f41bf72
Wroro no pazneny 24



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

Paznen 4. 9JIEKTPOJAUHAMUKA

bu6mmoreka [JOK
4.1 DEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
42 [TocTOAHHBIN IEKTPUYECKUI TOK. 12 bubnnoreka [JOK
' Toku B pasiIuHbIX cpeaax https://m.edso00.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



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

11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (POBHIe)

Ne n/m Kontpoabneie  IIpakruueckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnmnoreka HOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnmnoreka HOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE 5 1 bubnmnoreka HOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CTIEITUATBHON TEOPUHU 4 1 bubmuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
bubanorex K
4.1 DJIeMEHTHI KBAHTOBOW ONTUKU 6 htt[i?//rz.:di)gr(aﬂfﬂcg?c
4.2 Ctpoenue aToma 4 bubmorexa HOK

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

bu6nmoreka [IOK

4.3 ATOMHOE A/pO S https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIeMEHThI aCTPOHOMUH U 7 1 bubnmnoreka HOK
' acTpo(U3UKH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznes 6. OBOBIIAIOIIEE ITOBTOPEHHUE

bubmuorexa [JOK
61 Obobuaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 68 4 !



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KonuyecTBo yacos I DJIeKTpOoHHbIe HU(pPOBbIE
° ara
Tema YpoKa KO]—[TpOJ]])H[,[e HpaKTuqecxne 06pa30BaTeJ'IbHLIe
n/n Bcero H3yYeHHUs
padoThI padoThI pecypchl
®dusuka — HayKa O PUPOJE.
1 Hayunsie MeT(})]K bl HofHapHI/m 1 bubmoreia OK
v a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Posb 1 MecTo ¢uzuku B
OPMHUPOBAHUU COBPEMEHHOM
2 I(-ll)ap HOI;I KapTHUHBI 1\/1131/1 a, B 1 bubmmorexa [JOK
o P . P, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESITENFHOCTH
JIonei
MexaHuueckoe IBUKEHHE.
OTHOCUTEIHHOCTD
3 MEXaHUYCCKOTO JBHIKCHUS 1 bubmorexa HOK
A ’ https://m.edsoo.ru/ff0c3508
ITepemenienue, CKOpoOCTh,
YCKOpEHHE
4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnuorexa [JOK
JIBIKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 bubnuorexa [JOK
MPSMOJIMHENHOE JIBUKEHHUE https://m.edsoo.ru/ff0c372e
CBoOomHOE majieHue.
6 YckopeHue cBOOOIHOTO 1 bubmmorexa [OK
P g https://m.edsoo.ru/ff0c39cc
naJCHUS
7 KpuBonuneliHoe 1BUKEHHE. 1 bubnuorexa [JOK
JIBr>KeHHE MaTepuaabHOU TOYKH https://m.edsoo.ru/ffOc3ada



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

0 OKPY>KHOCTHU

[TpuHIIUTT OTHOCUTEIILHOCTH
lNanunes. MnepuuaibHbie

bubmuoreka [JOK

8
cuctemsl orcuera. [lepBrrit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuna. [Ipunimun

9 Cynepro3unuu cwi. Bropoi bubnuorexa [IOK
3akoH HeroToHna s https://m.edsoo.ru/ffOc3be8
MAaTEepUAIBHON TOUYKHU
Tpernii 3akoH HproToHa 111 bubnuoreka [IOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO TATOTEHUS.

11 Cuina tsoxectu. [epBas bubmmorexa [IOK

P https://m.edso0.ru/ff0c3d00

KOCMHUYECKasi CKOPOCTh

12 Cuita ynpyroctu. 3akoH ['yka. bubnmoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdpuunent

13 TpeHust. Cuita COITPOTUBIICHUS bubnuorexa [JOK
IIpY JBUKEHUU TeJa B KUJIKOCTH https://m.edsoo.ru/ffOc3f76
WM Ta3e
[ToctynarensHOE 1
BpallaTesbHOE JBUKEHUE

14 a0COJIFOTHO TBEPIIOTO TEa. bubnunoreka [JOK
MowmeHT cunsl. [1nedo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBecHs TBEPIOTO
Tena

15 NMitynsc MaTepraibHON TOYKH, bubnuorexa [JOK

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



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

Nmnynbe cuibl. 3aKoH
COXPaHEHHUS UMITYJIbCA.
PeakTuBHOE ABIKEHHE

16

Pabora 1 MOIIHOCTH CHIIBL.
Kunerndeckas sHeprus
MaTepuaJbHOU TO4KHU. Teopema
00 U3MCHECHHMH KUHETUUYCCKOI
SHEPrUU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPrUsl.
[ToTenuuanpHas 3HEprust ynpyro
nepOpMHUPOBAHHON NPYKUHBIL.
[loTeHumanbHas sHEPrus Tea
BOJIM3U MOBEPXHOCTH 3EMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

[ToreHunanbHbIE U
HEenoTeHUMabHble CUIIbl. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON
SHEPrUH CUCTEMBI TeJ. 3aKOH
COXPAHEHHUsI MEXaHUYECKON
SHEPTUH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabota
«MccnenoBanue cBsizu pabOTHI
CHIIBI C ©3MCHECHHEM
MEXaHMUYECKOM SHEepTuu Tela Ha
pUMepe PacTKESHHS
PE3UHOBOTO KIyTa»

20

KonTtponbHas pabora o Teme
«Kunemaruka. Jlunamuka.
3aKOHBI COXpaHEHUs B

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



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MCEXaHHUKE)

21

OCHOBHBIE TIOJIOKCHUS
MOJICKYISIPHO-KHHETHIECKOM
Teopun. bpoyHOBCKOE
newxkenue. Jdubdysus

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKCHUS U
B3aUMOJICUCTBUS YaCTHIL
BelecTsa. Monenn CTpoeHust
ra3oB, KUJIKOCTEH U TBEPABIX
TeN

23

Macca monekyn. Konnuectso
BemectBa. [locTtosnHas
ABoranpo

24

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIxana remneparyp Llenbcus

25

HUneanpusrii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEW KNHETUYECKOU
SHEPIrUM JBH>KEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlambproHa. ["a30BbIC
3aKOHBI

28

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
MEX]y IapaMeTpaMu COCTOSTHUS



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Pa3pEKEHHOIO ra3a»

HSOHpOHCCCH B UACAJIbBHOM I'a3€

29 U uX rpapuyeckoe bubmmorexa [JOK
P https://m.edsoo.ru/ff0c570e
MIPE/ICTABJICHHE
BryTpeHHss sHeprus
TEPMOJIMHAMHYECKON CHCTEMBI U
30 CIIOCOOBI €€ N3MEHEHUSI. bubmuorexka [JOK
KonunuectBo Tennotel u padoTa. https://m.edso0.ru/ff0c5952
BnyTtpeHnHss sHeprus
OJIHOATOMHOTO UJCAIBHOIO raza
bubmuoreka [JOK
31 B
FHbL TEIUIONEpeAaT https://m.edsoo.ru/ff0c5c36
Y nenpHast TEI0EMKOCTD
32 BemecTBa. KommaecTBO TEMIOTHI bubmuoreka [JOK
IIPHU TeIUIoNepeaaye. https://m.edsoo.ru/ff0c5c36
AnrabaTHBIN mporecc
[IepBblil 3aKOH TEPMOJUHAMUKHI
33 U €ro MpUMEHEHNe K bubmorexa [JOK
p https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobpaTtumocTs nporeccos B
34 npupoae. Bropoii 3akon bubmorexa HOK
PHpOJIE. p https://m.edsoo.ru/ff0c6230
TEPMOJMHAMUKH
35 [Tpunnun aeiicteus u KITJ{ bu6mmoreka [IOK
TETIJIOBOW MaIIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT
37 DKosoruyeckue npoodaemMbl
TEIJIOOHEPTEeTUKU
38 Ob6o06maromuit ypok bub6muorexa [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

«MonekynspHas pusuka.
OCHOBBI TEPMOJAMHAMUKH

https://m.edsoo.ru/ff0c6938

KonTponbhas pabota no teme

bu6mmoreka [JOK

39 M .
«Monekyxipras pusnica https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIMHAMHKH
[TapooOpa3oBanue u
40 KoHieHcanusl. Vicnapenue u bubmorexa HOK
8 HH- p https://m.edsoo.ru/ff0c63b6
KHIICHUE
AOcomoTHAs U OTHOCHUTEIIbHAS
41 BJIAXKHOCTh BO3/yXa bubmorexa HOK
DR https://m.edsoo.ru/ff0c64d8
Hacspiennsiit nap
TBépmoe Teno.
Kpucrammnieckue u amopdHbIe
42 Tena. AHU30TPOIUS CBOWMCTB bubmmoreka [JOK
KpucTauioB. Kujakue https://m.edso00.ru/ff0c65f0
Kpuctayibl. CoBpeMeHHBIE
MaTepuabl
[InaBreHue M KpUCTAIIU3AIIHS.
43 VenbHas TeroTa MIaBIeHUs bubmorexa HOK
A ' https://m.edsoo.ru/ff0c6708
CyO6numarus
bu6mmoreka [IOK
44
YPaBHEHHE TEIUIOBOIO bananca https://m.edsoo.ru/ff0c6820
DnexTpu3anus Tell.
45 DnekTpuueckui 3apsia. /[Ba Buaa bubmorexa HOK
P PAA- A https://m.edsoo.ru/ffOc6bcc
DIIEKTPUYECKUX 3apSI0B
[IpoBOAHMKH, AUIICKTPUKHU U
poBoA 8 P bubnmoreka [JOK
46 MOJIYTIPOBOIHUKH. 3aKOH

COXPAHCHUSA SJICKTPUUICCKOT'O

https://m.edsoo.ru/ffOcébcc



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

3apsa

B3aumoneiicTBre 3apsi0B.

bubmuorexa [JOK

4 Saxor KyﬂOHa; Toueurbiit https://m.edsoo.ru/ffOc6ced
JIEKTPUUYECKUH 3apsij
Hanpspk€anocTh
48 aneKkTpudeckoro noid. [Ipuniun bubmuoreka [JOK
CYNEPNO3UIUU INEKTPUUECKUX https://m.edsoo.ru/ff0c6df2
nonei. JInHun HanpsHKEHHOCTH
Pabora cun
49 ANEKTPOCTATHYECKOTO IMOJIS. bubnunoreka [JOK
[Torenunan. PazHocts https://m.edsoo.ru/ff0c6f00
MOTEHI[UAJIOB
[IpoBOAHMKY U AUDIIEKTPUKH B
50 3JIEKTPOCTATHYECKOM I10JI€. bubmmoreka [JOK
JusnexkTpudeckast https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTD
N bubmuorexa [JOK
>1 ueKTpoémKocte. Koraencarop https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJICHCATOpa. DHEPTHUs bubmorexa [JOK
https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHZIEHCATopa
JlaGopaTtopHnast pabota
53 "N3mepeHue 31eKTpOEMKOCTH
KOHJeHcaropa"
[IpuHnun neicreus u
54 MPUMEHEHNE KOHJIEHCATOPOB,

KOIMPOBAJIBHOIO armnapara,
CTPYWHOTIO ITPUHTEPA.



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

DneKTpocTaTHuecKast 3alluTa.
3azemiieHue IEeKTPOnprudOOpoB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS
€ro CyLIECTBOBAHHSI.
[TocTostHHbIM TOK. CHila TOKa.
Hamnpsokenne. ConpoTuBieHue.
3akon OMa aJ1s yyacTKa Lenu

56

ITocnenmoBsarennsHOE,
napauIeIbHOE, CMEIIaHHOE
COCIMHEHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota
«M3yueHne cMemaHHoro
COETMHEHUS PE3UCTOPOBY»

0.5

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

57

Pabora 1 MmomHoCTH
3JIEKTPUYECKOT0 TOKA. 3aKOH
[xoyns-Jlenna

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

58

3akoH Oma 71 OTHOU
(3aMKHYTOH) 3JI€KTPHUYECKOI
uenu. Kopotkoe 3ambIkaHue.
JlaGopaTtopHnast pabota
«M3mepenune DJIC uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

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

59

PesepsHblil ypok. KonTponbHast

pabota o Teme

113 n
JEeKTpoIuHaMUKa" /

Bcepoccuiickas npoBepoyHas

pabota

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c8c56

60

Ob6o06maromuit ypok

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56

«DQNeKTpoIUHAMUKAY /
Bcepoccuiickast mpoBepoyHas
pabora

https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOIMMOCTh
TBEPABIX METAJLIOB.
3aBUCUMOCTb COIIPOTUBIICHUS
METaJUIOB OT TeMIepaTypBhl.
CBepx1npoBOAUMOCTb

62

DNEKTPUUECKUH TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas ¥ IpUMecHast
npoBoauMocTs. CBoiicTBa p—N-
nepexoza. [lomynpoBogHHKOBBIE
IPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKU TOK B pacTBOpPax
U pacIiaBax dJIeKTPOJIUTOB.
DNEeKTPOTUTHYECKAS
JUCCOITHAITUS. DIIEKTPOIIHN3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

65

DIIeKTPUYECKHI TOK B ra3ax.
CamocTosTeTbHBIN 1
HECaMOCTOSITENIbHBIN pa3psi.
Momnnus. [Inazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

66

DnexTpuueckue npuOopsl U
YCTPOHCTBA U X TIPAKTUIECKOE
npuMeHeHue. [IpaBuia TEXHUKH
0€e301acHOCTH

bu6mmorekxa [JOK
https://m.edsoo.ru/ff0c86fc

67

KonTponpHas pabota o Teme
«Qnekrpocraruka. [loctosHHbIN

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a

3NEKTpUYeCKUil ToK. Toku B
Pa3IMYHBIX Cpelax»

68 PesepBHblit ypok. O6001maromuit 1 bubnmoreka [JOK
ypok 1o temaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe UG pPOBbIE

‘:;ln Tema ypoka Beero KonTpoabubie | IlpakTnueckue II/I[:;:eHI/IH o0pasoBaTe/bHbIE
padoThI padoThI pecypchl
[TocTostHHBIE MATHUTHI U X
B3auMoJieicTBre. MarHuTHOE
1 noJyie. Bextop MaruuTHoOM 1 Bubmorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHIYKIUU. JINHUY MarHUTHOU
WHIYKIUU
MarnuTtHoO€e 1oJie TPOBOJHUKA C
5 ToKOM. OnbIT DpcTeaa. 1 bubmmoreka [JOK
BzaumopeiicTBre mpoBOIHUKOB https://m.edsoo.ru/ffOc98fe
C TOKOM
JlaGopaTtopHnas pabota
3 «M3yueHne MarHuTHOTO IOJIs 1 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKA C TOKOM))
JlelicTBME MArHUTHOTO TIOJIS HA
IIPOBOAHMK ¢ TOKOM. Cuna
4 Awmmnepa. JlabopatopHast pabora 1 1 bubnuotexa [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha pamMKy
C TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
5 JBHKYILYIOCS 3apsKECHHYIO 1 bubnnoreka [JOK
yactully. Cuna Jlopenua. https://m.edsoo.ru/ff0c9df4
PaGora cunel Jlopeniia
6 DNEKTPOMarHuTHasE MHYKIUS. 1



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

IToTok BeKTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
uHaykiuu Papanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TIOJISI KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE
nose

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JI€KTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
AJIEeMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

10

O6o0maromuii ypok
«MarautHoe 1I0JI€E.
3J'I€KTpOMaFHI/ITHa$[ I/IH}IYKIII/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas padbora no teme
«MarauTHoe 1I0J1€e.
DNIeKTpOMarHuTHasE UHIYKIUS»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB006oIHbIE MEXaHUYECKHE
kosiebanus. ['apMoHnUeckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHM.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBparenue sHepruu

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
NeproJIa MaJIbIX KOJIeOaHHI
rpy3a Ha HUTH OT JUTUHBI HUTH U
MacChI Tpy3a»

14

KonebarenbHblit KOHTYD.
CB0OOOIHBIE EKTPOMArHUTHBIE
KOJICOAHUS B MJI€ATHHOM
K0JIeOATeTbHOM KOHTYDE.
AHaOTHsI MEXTY
MEXaHUYECKUMH 1
3JIEKTPOMAarHUTHBIMU
KoJIe0aHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUsI SHEPTUU B
U7eabHOM K0JIeOaTeTbHOM
KOHTYpe

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasnenue o 3aTyxaromux
KoyieOaHusX. BeIHYXIeHHBIE
MeXaHUYeCKHe KoueOaHusl.
Pe3onanc. BeiHykaeHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CuHyconaibHbII IepeMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOI0
TOKa. AMIUIUTYHOE U
JIEUCTBYIOIEE 3HAYCHUE CUITBI
TOKA W HaIPSKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[TpousBoxacTBO, Iepeaaya u
noTpeOJICHUE IICKTPUICCKOM
SHEPrUU

19

Y CTpoicTBO U MPAKTUUYECKOE
MIPUMEHEHUE IIEKTPUIECKOTO
3BOHKa, FeHepaTopa
IIEPEMEHHOT0 TOKA, JIMHUI
alIeKTponepeaay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU ITPU
IPOU3BOCTBE NIEKTPOIHEPIUU.
KynbTypa ncnonb3oBanus
JJIEKTPOIHEPT U B
HIOBCETHEBHOM KHU3HU

21

MexaHnyeckue BOJIHBI, YCIOBHS
pacupoctpanenus. [lepuon.
CkopocTb pacnpocTpaHEHUs U
JIvHA BoJiHbL. [lonepeyunsie u
MIPOJIOJTHHBIE BOJTHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

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

23

ONeKTPOMarHUTHbIE BOJIHBI, UX
cBOMCTBA U cKOpocTh. [Ikaa
AJIEKTPOMATrHUTHBIX BOJIH

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0

24

HpI/IHI_II/Il'[BI pPaanoCBA3U U
TeaeBuaeHus. PazBurue CpCACTB
cBs3U. Paguonokamust

25

KonTponbHas pabora

bu6mmoreka [JOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

«Koiebanus 1 BOJIHBI»

https://m.edsoo.ru/ffOcc6f8

26

[Ipamonuneitnoe
pacnpocTpaHeHHe CBETa B
OAHOPOIHOM cpene. ToueuHblid
HMCTOYHHMK cBeTa. JIyd cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
M300pakKeHHI B TUIOCKOM
3epKkaje

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue ceera. [lonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yron noaHoro
BHYTPEHHETO OTPa’KEHUS

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd7{6

29

JlaGopaTtopHnas pabota
«3mepenne nokazaress
MPETOMIICHUS CTEKIIa»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JInnsel. [loctpoenue
M300paXeHM B TUH3E.
dopmyiia TOHKOMU JIMH3BI.
YBenuyeHue JTuH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcddle

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUM B JIMH3AX)

32

Hucnepcus cera. CloKHBIN
coctaB 6enoro cBera. I[Ber.
JlaGopaTtopHnast pabota
«Habnronenue aucrnepcun
CBETa»



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

HNuTtepdepenius cera.

bubmuorexa [JOK

33 .

Hngpaxums csera . https://m.edsoo.ru/ffOced22
JudpaxknuonHas pemeérka

34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuueckue npudopsl U

35 YCTPOMCTBA U YCIIOBUS MX
0€30MacHOr0 NPUMEHEHUS
['paHUIIBI MPUMEHUMOCTH

36 KJIaCCHUYECKON MEXaHUKH. bubmuorexka [JOK
IToctynatel ciennanbHON https://m.edso0.ru/ff0cf862
TEOPHUH OTHOCUTEIHHOCTH
OTHOCUTENHHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE Bubmorexa LIOK

HHOBD ] 8 https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIIECHUE JITTHHBI
DHeprus U UMMYJbC

38 PENATUBUCTCKON YaCTULIBI. bubnuorexa [JOK
CBs13bp Macchl ¢ SJHEPTUEH U https://m.edsoo.ru/ffOcfc68
HMMITYJIbCOM. DHEPTHUs MOKOS
Konrponbnas padora «OnTuka.

39 OCHOBBI CHIETIHAILHOM TeOpUn bubmmorexa [TOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®oronsl. opmymna [1nanka. bub6nuorexa [IOK
DHeprus U UMNyjibCc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTEOBAHUE Bu6 LIOK

noIMoTeKa

41 .0 A.T.

Poroopera. OnbITs! https://m.edsoo.ru/ffOcffc4
CroneroBa
42 3akoHbl poTorddekTa. bubnuoreka [JOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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

VYpaBHeHue DUHIITEHHA 114
dotorpdekra. «KpacHas
rparuiay Gorodddexra

https://m.edsoo.ru/ff0d015e

Jasaenne ceera. OnbrTel I1. H.

bu6mmoreka [JOK

43 .Heu6eneBa. Xumureckoe https://m.edsogru/ff0d04a6
JICUCTBHE CBETA
TexHu4eckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHE:

44
¢dorosnemeHT, HoTOAATUHK,

COJTHEYHas OaTapesi, CBETO IO/

45 Pemenue 3agau mo reme bubmuoreka [JOK
«IeMEHTBI KBAHTOBON ONTHKH https://m.edsoo.ru/ff0d0302
Monaens aroma ToMcoHa.

46 OmneiTel Pe3epdopaa mo bubmuoreka [JOK
PacCCesIHUIO 0i-YaCTHII. https://m.edsoo.ru/ff0d091a
[Inanerapnas Mmozienb aToma

bu6mmoreka [JOK

47 Hocrynarsi bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noriomeHne

48 (OTOHOB IpU Mepexoie aToma ¢ bubnuorexa [JOK
OJHOTO YPOBHS DHEPIUU Ha https://m.edsoo.ru/ff0dOafa
Ipyroii. Buasl criekTpos
BoxHoBBIE CBOMCTBA YaCTHII.

Bomnsl ne bpoins.
49 KopnyckynsipHo-BoaHOBOMI bubmiorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. ClIOHTaHHOE U
BBIHY)KJICHHOE U3ITYYCHHE
50 OTKpBITHE PATUOAKTUBHOCTH. bubmorexa HOK

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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

OmneiTel Pesepdopa mo
OTIpE/IeNIEHUIO COCTaBa
PaZMOaKTUBHOTO U3TYYCHHUS

51

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oromsl. Anbda-pacma.
DJNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. 'amma-usinydyenue

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBA31 HyKJIOHOB B
anpe. SlnepHsie peakuum.
Snepnslii peaktop. [Ipobdaemsri,
MEPCIEKTUBBI, IKOJIOTHUECKUE
ACIIEKTHI SAEPHON DHEPrETUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA. MeToIbI
HAOJII0JIEHUS ¥ pEeruCTpaliu
AJIEMEHTAPHBIX YaCTHII.
Kpyrusii cron
«DyH1aMEHTAIbHBIE
B3auMOAeUCTBUA. ENMHCTBO
(bU3UYECKOI KapTUHBI MUPAY

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTHS AaCTPOHOMHUH.
[Ipuxnagxoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3aus, pKUe 3BE3IBI,



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

IJIaHEThI, UX BUAUMOC
JABUXKCHUC. ComnHeuHas cucreMa

56

Counune. ConHeunas
aKTHUBHOCTh. MICTOUYHUK SHEpPrUn
CouHiia 1 38631

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTEePUCTUKU. 3BE3/IbI
[JIaBHOM I0CJIE10BAaTEIbHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIe TIPECTABICHUS O
IIPOUCXOXKIEHUHU U 3BOJIOLUU
CoJHIa ¥ 3B€37

58

Muineunsiii [1yTe — Hama
I'anaktuka. I[lonoxenue u
neuxenne Connna B ["anakTuke.
I'anmaktuku. YEpHbIE OBIPHI B
AIpax rajJakTUK

59

Bcenennas. Pa30Oeranue
ranakTuk. Teopus bonbiioro
B3pbIBA. PETMKTOBOE M3IIydeHHE.
MeraranakTuka

60

Hepemennsie nmpoGiembl
aCTPOHOMUHU

61

KonTponbhas pabota
«DNIEMEHTHI aCTPOHOMUH U
acTpou3uKI»

62

Ob6o6maromuit ypok. Posb
(U3HUKHN U aCTPOHOMHUH B
3KOHOMUYECKOH,




TEXHOJIOTHYSCKOM, COITMAIbHON
1 dTUYECKOH cdepax
NEATEILHOCTH YeI0BEKA

63

O6o06matromuii ypok. Posnb u
MECTO (PU3MKHU ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o6maromuii ypok. Ponb
¢du3nveckoii Teopun B
(opMUPOBAHUY MTPEICTABICHHIA
0 (hu3uYeCcKOi KapTUHE MUPA

65

Ob6o06maromuit ypok. Mecto
(u3nUecKOil KapTHHBI MHUpA B
001IeM psily COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
Npe/ICTaBICHUH O IPUPOIE

66

PesepBHbIil ypok. MaruutHoe
noJie. JJIEKTpOMarHuTHas

VHYKIUS

67

PesepBHblii ypok. OnTHka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEIEHOCTH

68

Pesepnslit ypok. KBanToBas
¢duznka. DIeMeHTbl aCTPOHOMHUU
U acTpoPU3UKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBaT, HAa TMpPUMEpPax poJib U MECTO (U3UKH B
(GbOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI MHPA, B Pa3BUTUHU
COBPEMEHHOM  TEXHUKM W  TEXHOJOTUM, B  MPAKTHUYECKOH

JeITeILHOCTH JIFOAeH

10.2

Y4uThIBaTh TPaHUIBl NPUMEHEHHS HM3YYCHHBIX  (U3NYECKHUX
MoJieIeil: MaTepuaibHas TOYKa, MHEpLUalbHAas CHCTEMa OTCYETa,
a0COMIOTHO TBEPIIOE TENO, UICANbHBIN ra3; MOJIEIN CTPOCHUS ra30B,
JKUJKOCTEN U TBEPIBIX T€J, TOUCUHBIM 3JIEKTPUUECKUN 3apsig — IpU

perieHnu GU3NIECKUX 3a1a4

10.3

Pacnio3naBath pusnueckue sBieHUs (MpOIECChl) U OOBSICHATh UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETUUYECKON TEeopuu
CTPOCHHS BEIIEeCTBA M OSJCKTPOJMHAMHKH: paBHOMEpHOE U
PaBHOYCKOpPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOIHOE TaJICHHE
TeN, ABM)KEHUE IO OKPYXHOCTH, MHEPIHs, B3aHUMOJCHCTBHE Tell;
mud¢ys3us, OpOYHOBCKOE JBHUXKEHHE, CTPOCHHE HKHJIKOCTEH U
TBEPABIX Te€J, W3MEHEHHEe o00béMa Tel TMpU HarpeBaHUU
(oxJax<JIeHun), TEIUIOBOE paBHOBECHE, HMCTapeHue, KOHJCHCAIUs,
MJIaBJCHUE, KPUCTAIM3AIUs, KHIICHHE, BJIAKHOCTh BO3AYyXa,
MOBBIIICHUE MJAaBJICHHS ra3a NpPH €ro HarpeBaHUM B 3aKPBITOM
cocyzie, CBS3b MEXKIy MapamMerpaMd COCTOSHHS Ta3a B

M30Mpolieccax; MIEKTPU3AUS TeJl, B3aUMOJICHCTBUE 3apsiIOB

10.4

OnuceiBaTh MEXAaHWYECKOE JIBUXKEHHE, HCIONb3ysd (hu3nyeckue
BEJIMYMHBI: KOOPJWHATA, YTk, IEpEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tena, CHJIa, UMIYJbC Tela, KHHETHYeCKas DSHeprus,
NOTEHIMAJIbHAs HHEpPrus, MexaHuyeckas paboTa, MeXaHHWYecKas
MOIITHOCTh; TNPH ONHCAHWUU TPABWIBHO TPAKTOBATh (hU3MUECKUIA
CMBICTT HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHHUS U EIUHUIBL,
HaXOJUTh (JOPMYJIbI, CBSI3bIBAIOIINE TaHHYIO (DU3UUECKYIO BETMUHHY

C ApYTUMHU BCINYNHAMU

10.5

OnuceBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOWMCTBA TEII M TEILIOBBIC




SABJICHUS, HUCIONb3Ysl (U3WYEecCKue BETUYHMHBI JaBJCHHE rasa,
TEeMIlepaTypa, CpeaHsAs KHHETHYeCcKas DSHEpPrus XaoTHYECKOTo
JBUKEHUS MOJIEKYJ, CpPEIHEKBAJpaTUYHAs CKOPOCTb MOJIEKYII,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSAS OJHeprus, pabora rasa,
KO3 PUIMEHT MOJIE3HOr0 ACHCTBUS TEIUIOBOTO JBUTATENs; MPHU
ONHMCAaHWU  TPABWIBHO  TPAaKTOBaTh  (PU3MYECKHHA  CMBICI
UCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAUEHUS U €JUHUIIbI, HAXOAUTb
dbopmynbl, CBS3bIBAOLIME [AaHHYIO (U3UYECKYI0 BEIUYUHY C

APYIruMH BEJIIMYHMHAM

10.6

OnucelBaTh M3YyYEHHBIE JJIEKTPUYECKHE CBOICTBa BeLIlECTBA U
AIIEKTPUYECKUE sIBIIEHHMsI (IIPOLECChI), HUCMONb3ys (U3HYECKHE
BEJIMYMHBL:  JIEKTPUYECKUH  3apsf,  DJIEKTPUYECKOe  IIOJIE,
HAnpspKEHHOCTh IT0JI, MOTEHLHaJl, Pa3HOCTh IMOTEHLHUAJIOB; MpU
ONMCAHUM  MPABUIBHO  TPAaKTOBAaTh  (U3MYECKUN  CMBICI
UCMOJIb3YEMBbIX BEJIMYMH, MX O0O3HAUeHHsI M €JUHMLIBI, YKa3bIBaTh
GopMynbl, CBA3BIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEJIWYMHY C

APYyruMu BCIIMUMHaAMU

10.7

aHAIM3UPOBATh (DU3MUECKHUE TMPOLECCHl M SBIEHUS, HUCIOIb3Ys
buznyecKkre 3aKOHbI U MPUHIUIIBI: 3aKOH BCEMUPHOIO TATOTeHUS, |,
I u Il 3akonsl HpIOTOHA, 3aKOH COXpPAaHEHUS MEXAHUYECKOU
SHEPTrUM, 3aKOH COXPAHEHHUS HUMITYJIbCA, MPUHIHUII CYHEPIO3UIIUU
CUJI, NPUHLMI PABHOMNPABHUS HWHEPUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJIIPHO-KUHETUUECKYIO TEOPUIO CTPOEHUS BEILECTBA, Fa30BbIE
3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW SHEpPruyh  TEIIOBOIO
JIBIDKCHUSI MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypoH, MepBhIA 3aKOH
TEPMOJMHAMHUKH; 3aKOH COXPAHEHUs AJIEKTPUYECKOT0 3apsaa, 3aKOH
Kynona; mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIMPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOE BbIpaKEHUE M YCJIOBUA (TpaHUIbl, 00JacTH)

MPUMCHUMOCTHU

10.8

OOBACHATH OCHOBHBIE MPHHLUIBI JEHCTBUS MallMH, NMPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCIOBHS HUX 0€301acHOro

HCIIOJIBb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UUECKUX SIBICHHUM
U TIPOLIECCOB C UCIOJIB30BAaHUEM MPSAMBIX M KOCBEHHBIX U3MEpPEHUil;
pu 3ToM (HopMyIHpoBaTh MpodaemMy (3agady) ¥ TUIIOTE3y Y4eOHOTo
OKCIEpUMEHTa,  coOuMpaTh  yCTAaHOBKY M3  IPEJI0KEHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

10.10

OcyHIeCTBJ'ISITI) NpsAMbIC W KOCBCHHBIC HN3MCPCHHA (1)1/13I/I'-ICCKI/IX




BEJIMYMH; TPU 3TOM BBIOMpATh ONTHUMAJbHBIM COCOO M3MEpEeHHs U
WCIIOJIb30BaTh  W3BECTHBIE  METOJbl  OLEHKHM  MOTPEIIHOCTEN

U3MEPECHUM

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKMMU BEITUYMHAMU C
WCIIOJIb30BAHUEM NPSAMBIX WU3MEPEHUMN; MPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pE3yNbTaThl TOJYyYEHHOW 3aBUCHUMOCTH
¢bu3nyecKUX BEIMYMH B BUJE TaOMUIl U rpaUKOB, AeNaTh BBHIBOJbI

I10 pE3yjibTaTaM HUCCICIO0BaHHUA

10.12

Cobmrogate mpaBuia 0Oe30macHOro Tpyda TpU  HPOBEICHUH
UCCIICIOBaHUH B paMKax y4eOHOro OSKCIIEPUMEHTa, Y4eOHO-
UCCIIC/IOBATEIbCKONW M MPOCKTHOM JEATENFHOCTH C HCHOJIBb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHUS

10.13

Pemrate pacu€rHble 3a7auu ¢ SIBHO 3aJJaHHON (hPU3MUYECKON MOJIEIbBIO,
UCMONb3ys (PU3MYECKHE 3aKOHbI M NPHHLMUIBL, HA OCHOBE aHAIM3a
yCIOBMS  33Jayd  BBIOMpaTh (U3HYECKYI0 MOJEJb, BBIICIATH
¢u3nveckre BeTMYNHBI U POPMYIIBI, HEOOXOMMBIE ISl €€ pereHHs,
IIPOBOAMTH pacu€Thl M OLEHUBATh PEAIBbHOCTh IOJIYYEHHOI'O

3Ha4YCHUA (bHSquCKOﬁ BCIIMYHMHBI

10.14

Pemlate  kadecTBEeHHbIE  3aJa4yd:  BBICTpaMBaTb  JIOTMYECKH
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKIAECHUIN C OMIOPON HA U3yUYEHHbIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

10.15

Hcnonp30BaTh Mpu pelIeHWH Y4YeOHBIX 3a7ad COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJOTUU JJIsl TIOUCKA, CTPYKTYpHUPOBAHUSA,
MHTEpHpeTallii U MpeICTaBIeHUs] Y4eOHOH M Hay4YHO-TOMYJSPHOM
UHpOpMalKH, OJYYEHHON U3 pa3IMyHbIX UICTOUHUKOB; KPUTHUYECKH

aHAJIM3UPOBATh MOJIy4aeMyH0 HH()OpMaIUIo

10.16

[TpuBOANTE MpHUMEPH! BKJIaJa POCCUMCKHUX U 3apyO€KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOT I

10.17

Hcnonp30BaTh TEOpeTHUUECKHUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHOU
XKU3HU Juig  oOecrieuyeHHst 0€30MacHOCTH TMpH  OOpaleHuH ¢
npubopaMu M TEXHUYECKUMH YCTPOHCTBaMH, M COXpPaHEHMS
310pOBbsl U COOJIOJEHUS HOPM DSKOJIOTMYECKOTO IIOBEIECHUS B

OKpY>Kalollen cpene

10.18

PaGoTaTh B rpymme ¢ BBHIMOJHEHUEM pPA3JIUYHBIX COIUATBHBIX
poJiel, TIIIaHUPOBATh PAOOTy TPYMIIBI, PAIMOHATBHO PACTIPENCIAThH
00513aHHOCTH W TUIAHUPOBATH JIESITEIBHOCTh B HECTaHAPTHBIX

CUTyalludX, aCKBATHO OLCHUBATH BKJIAA KaXIOTO U3 YYACTHUKOB




TPYIIIBI B pelIEHHEe paccMaTpUBaeMoOil MpooOieMbl

11 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

111

JleMOHCTpHpOBaTH Ha MpPUMEpPax poJib W MECTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHON HAyYHON KapTHUHBI MUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKM W  TEXHOJIOTMH, B  MPAKTUYECKOU
NESTSIIBHOCTH  JIIOJICH, IEIOCTHOCTh W CIUHCTBO (DU3MYECKON

KapTHUHBI MUpa

11.2

VY4uThIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (PU3MUECKUX
MOJIEJICH: TOUYECYHBIN MIEKTPUUECKUH 3apsij, AEpHAs MOAEIb aTOMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO SApa NpPU pEIIeHHH (PU3UUECKUX

3a1a4

11.3

PacnioznaBath (pm3ndeckue sBieHHs (MIPOLECCHl) U OOBICHATh UX Ha
OCHOBE 3aKOHOB DJICKTPOJAWHAMHKH ¥ KBAaHTOBOH  (DM3HKH:
3JIEKTpUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE  JCWUCTBUS ~ TOKa,  B3aWMOJICHICTBHE  MAarHuTOB,
AIIEKTPOMAarHWTHas MHIYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
IPOBOAHMK C TOKOM M JBWXKYILIMICS 3apsl, 3JEKTPOMarHUTHbIE
Kosle0aHUsT M BOJIHBI, TNPSIMOJIMHEHHOE pacnpoCTpaHEHHE CBETa,
OTpakeHHe, MpejoMiIeHue, uHTepdepeHuus, auppakuus u
MOJIIpU3alUs CBETA, JUCIEPCUsl CBETA, POTOIEKTPUUECKUM dPPeKT
(bpotorddext), cBeTOBOE NaBiIeHHE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOpOJA, €CTECTBEHHAas M HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh M3YYCHHBIE CBOMCTBA BeImIecTBa (DJIEKTPUUECKHE,
MarHuTHbIE,  ONTUYECKHUE,  DIIEKTPUUECKYID  MPOBOJUMOCTh
pPa3IMYHBIX Cpel) W DJIEeKTPOMAarHUTHBIC SIBIEHHUS (TPOIIECCHI),
UCTIONB3Ys (DU3WYECKUE BEIMYMHBI DJIEKTPUUYECKHH 3apsii, cuia
TOKa, 3JIEKTPUUECKOE HAIPsHDKEHUE, SJIEKTPUUECKOe COIPOTUBIICHHE,
pasHocTh noteHnuanos, DJIC, paboTa Toka, HHAYKIIUS MAarHUTHOTO
nons, cuia Awmmepa, cuia JlopeHIla, WHIYKTHBHOCTh KaTYIIKH,
SHEPTUSI INEKTPUIECKOTO M MAarHUTHOTO TOJIEH, MEePUoa U 4acToTa

KoneOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsii U CWiIa TOKa B




Ipolecce  TapMOHMYECKHMX  3JEKTPOMAarHUTHBIX  KOJeOaHMH,
(OKyCHOE pacCTOSIHME M ONTHYECKas CUjia JIMH3BI; TPU OMUCAHUU
MPaBWJIBHO  TPAaKTOBAaTh  (PU3UYECKUI CMBICT  HCHOJB3YEMBIX
BEJIMYMH, WX OOO3HAYeHMs] M EAMHUIIBI; YKa3bIBaTh (HOPMYIIbI,
CBSA3BIBAIOIIME JIAaHHYI0 (U3MYECKYIO0 BEJIUYUHY C JIPYTUMHU

BCJIMYUHaAMU

115

OnuceiBaTh  H3y4YEHHBIE KBAaHTOBBIE SIBICHUS U IIPOLIECCHI,
UCIOJIb3Ysl (PU3NYECKUE BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JUTMHA BOJIHBI M YacTOTAa CBETA, SHEPTUs M UMIYJIbC (POTOHA,
Iepuoj Iojypacmnana, OSHEprus CBSI3M AaTOMHBIX sAep; IpH
ONMCAaHUU  MPAaBUIBHO  TPAKTOBaTh  (PU3UYECKHH  CMBICI
UCIIOJIb3YEMbIX BEJIIMYMH, UX 0003HAUEHUS U €IUHUIIbI; YKA3bIBAaTh
(GopMynbl, CBS3BIBAIOUIME JIAHHYI0 (U3MYECKYIO BEJIUYUHY C
OPYTMMH  BEIMYMHAMH, BBIYHCIATH 3HA4YCHHE  (PU3NIECCKOU

BCIIMYHMHBI

11.6

AHam3upoBaTh (PU3UYECKHE TIPOIECCHl W  SIBICHUS, HCIOIB3YS
¢uznvecKkue 3aKOHbI W NpUHOUINBL 3akoH Owma, 3aKOHBI
MOCJICIOBATEILHOTO W TapaJICIIbBHOTO COSAUHEHUS MPOBOJIHHKOB,
3akoH JDkoyns — JleHua, 3aKOH 3JIEKTPOMArHUTHOM WHAYKIIUH,
3aKOH  MPSMOJMHEHHOTO  pacmpoCTpaHEHUs  CBETa,  3aKOHBI
OTpaXEHUS CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, YpPaBHEHHE
OuHmTelHa g GotodddexTa, 3aK0H COXpaHEHUSI YHEPTUH, 3aKOH
COXpAaHEHUsT HMIYJbCa, 3aKOH COXPAaHEHUsS DSIEKTPUUYECKOIrO
3apsiia, 3aKOH COXpPAaHEHUsS MacCOBOIO 4MCIa, MocTyiaTel bopa,
3aKOH PaJMOaKTHUBHOIO pacraja; Mpu 3TOM pa3iinyaTh CIOBECHYIO
GbOpMyTHpPOBKY 3aKOHa, €ro MaTeMaTH4YeCKOe BBIpAXKEHUE U

ycioBUsl (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTHU

11.7

OHpCI[CJ'ISITI) HaIlpaBJICHUC BEKTOPAa HWHAYKIWKW MArdHuTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTpOI/ITB n OIIMCBIBATH I/I306pa)KeHI/Ie, co3aaBacMo€ IINIOCKHUM

3€pKajoM, TOHKOW JINH301

11.9

BBIMONHATE  OKCHEPUMEHTHl 10  HUCCIENOBaHMIO  (pU3MUYECKHX
SBJICHUA M TPOIIECCOB C MCIOJIb30BAaHMEM IPSMBIX M KOCBEHHBIX
U3MepeHuil; mpu 3ToM GOopMyIUpoBaTh Mpobiemy (3agady) u
TUIOTEe3y y4eOHOrO OJKCIEepUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEeATI0KEHHOT0 o0opyoBaHus, MIPOBOJIUTH OTIBIT U

(I)OpMYJ'II/IpOBaTB BBIBOBI

11.10

OcyHIeCTBJ'ISITI) IpAMBIE W KOCBCHHBLIC H3MCPCHUA CbI/ISI/I'-IeCKI/IX




BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJIBHBIA CIIOCOO U3MEpPEHHS U
UCIIOJIb30BaTh ~ M3BECTHBIE  METOIbl  OLIEHKM  IOTPEIIHOCTEH

U3MEPECHUM

11.11

Hccnenosars 3aBUCUMOCTH (buznueckux BEJIMYMH c
UCIIOJIb30BAHUEM IIPSIMBIX M3MEPEHUH; IPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThl MOIYYEHHOW 3aBUCHUMOCTH
busznyecKuX BEJIUYUH B BUJE TaOIUI] U TpaduKOB, AeTIaTh BHIBOJIBI

I10 pE3yjibTaTaM HUCCICIO0BaHHUA

11.12

CobmonaTte mpaBuia 0€30IaCHOTO TpyAa MpH  MPOBEICHUU
UCCICOBaHUI B paMKax y4eOHOro OJKCIIEPHUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOM u HPOCKTHOM JEATEIbHOCTH c
UCIIOJIb30BAHUEM HM3MEPHUTEIBHBIX YCTPOWCTB U J1a0OPAaTOPHOTO

000pyIOBaHUS

11.13

Pematp pacu€rHble 3aa4u ¢ SIBHO 33/1aHHON (hU3MUECKOI MOJIENbIO,
UCTONB3Ys (PU3NYECKUE 3aKOHBI U MPHUHIIMIIBI; HA OCHOBE aHAJIN3a
YCIIOBUSL 3a/ladll  BBIOMPATh (PU3UYECKYIO MOJCNb, BBIICIATH
dusnueckue BENMWYUHBI W (DOpPMYNBI, HEOoOXomuMble it e&
pelieHusi, MpPOBOJUTH Ppacy€Thl M  OLEHUBATH  PEATBHOCTH

IMMOJIYYCHHOI'O 3HAUCHU A q)HSquCKOﬁ BCINYHHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JIOTUYCCKH
HCIIPOTHUBOPCUUBYHO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOI‘/'I Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MpH peHIeHUH Y4EeOHBIX 3aJad COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JJIs TIOMCKA, CTPYKTYpUpPOBaHMS,
MHTEpIpeTallii U MpecTaBlIeHUs] y4eOHOM M Hay4HO-TIOMYJISIpHON
nH(pOpMalKH, TOTYYEHHON U3 Pa3IMYHbIX UCTOYHUKOB; KPUTUYECKU

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

11.16

OOBSACHATH MPUHIHUIBI JEHCTBUS MAallluH, MPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3inyaTh yCIOBUS UX OE€30MacHOTO HMCIOJb30BaHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE MpUMEPHI BKJIaJa POCCUHCKUX M 3apyOSKHBIX yUEHBIX-
¢U3MKOB B  pa3BUTUE HAyKH, B OOBSICHEHHE IPOLECCOB

OKPYKaIOIero MUPa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUI

11.18

Vcnonb30BaTh TEOpETUYECKHE 3HAHUS MO (U3UKE B IMOBCEIHEBHOU
KHU3HM I obecrieueHUs O€30MacHOCTH Tpu  OOpallleHHH C
npubopaMl U TEXHUYECKHUMH YCTPOMCTBaMH, JUIsl COXpaHEHHS
30pOBbsl M COOJIOAECHUS HOPM HKOJOIMUYECKOro IIOBEIECHUS B

OKpYKarollen cpeie




11.19

PaboTatp B rpymnme ¢ BBINOJIHEHHEM PA3IUYHBIX COLUAIBHBIX POJICH,
IUTAHUPOBaTh ~ pabOTy  TPYNNbBI, PAMOHATBHO  PACHPEICIsATh
00s3aHHOCTH © IUIAHUPOBATh JIEATEIBHOCTh B HECTaHIAPTHBIX
CUTyalUsAX, aJICKBaTHO OLICHMBATh BKJIAJ KaXKJIOTO M3 YYaCTHHKOB

TPYIIIBI B PELICHUE pacCMaTpUBaeMOi POOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA
3JEMCECHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uzuka — Hayka o mpupone. Haydnble mMeTozb
11 MIO3HAHUS OKPY’KAIOIIETO Mupa. Ponb
9KCIIEPUMEHTAa M TEOPHH B MpPOLECCe MO3HAHUS

HPUPOABI. DKCIIEPUMEHT B (PU3HKE

MogenupoBanue  pu3nyecKuX ~ SABICHUH U
nporeccoB. Hayuneie rumore3sl. Pusmueckue
3aKOHBl M TEOpHU. ['paHUIBl NPUMEHUMOCTH
1.2 ¢u3nvyeckux 3aKOHOB. [IpMHIUIT COOTBETCTBHSL.
Ponre m wmecro @usuku B (POpMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTUHBI MHpa, B

HpaKTquCKOﬁ ACATCIIbHOCTH J'IIOI[@ﬁ

MEXAHHUKA

#i#HParti#KIHEMATHUKA

Mexanngeckoe aBmKeHHe. OTHOCHUTENLHOCTH
2.1.1 Mexanuueckoro aBmkenus. Cucrema otrcdyéra.

Tpaexropus

2.1

Ilepemerienue, CcKOpocTh (CpemHssl CKOpPOCTb,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
212 MaTEpHUAJIbHOM TOYKH, UX IMPOEKLIUU HA OCH
cucreMbl kKoopauHat. ClioKeHUE TepeMerIeHUH

U CIIOKEHUE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHEMHOE JBHKECHUE. I'paduku
2.1.3 3aBUCHUMOCTH KOOpIHMHAT, CKOPOCTH, YCKOPEHHUS,
IyTH U MEPEMEIIECHNUs MAaTePUAIbHOM TOYKU OT

BPEMEHHU

214 CBoboaHoe majzieHne. Y cCKopeHrne CBOOOTHOTO




nagcHus

2.15

KpuBonmueliHoe — nBuwkenue.  PaBHOMepHoOe
JBUKCHHE MaTepHUaIbHOU TOYKH 1o
OKPY’KHOCTH. YTJIOBass CKOpPOCTb, JHUHEHHAas
CKOPOCTb. ITepuon U 4acToTa.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

2.16

Texunuueckue YCTpOICTBA: CIIUJIOMETD,
JBIDKEHUE CHApSAOB, ILEMHBIE W PEMEHHBIE

nepeaavn

2.1.7

[IpakTuyeckue padboTsl. i3MepeHne MrHOBEHHOM
ckopocTH. MccinenoBaHne COOTHOLIEHHS MEXIY
MyTSMH, IIPOWIEHHBIMHU TEJIOM 3a
IIOCJIEZIOBATEIIbHBIE paBHBIE IIPOMEXKYTKH
BPEMEHH IIPU PaBHOYCKOPEHHOM JIBM)KCHHM C
Ha4aJIbHOM CKOPOCTBIO, paBHOM Hyit0. M3ydyeHue
JBWKECHHs IIApUKa B  BSI3KOM  JKHUIKOCTH.
W3yuenne  JBUXKEHHS  Tesla,  OpOLIEHHOTO

TOPU30HTAIIBHO

2.2

H#Part# IMHAMUKA

221

IIpunnun otHocurensHocTH ['ammies. IlepBbrid
3akoH Hprorona. MHepuumanbHble  CHUCTEMBI

oTCcuéTa

2.2.2

Macca tena. Cwia. [IpuHnun cynepnosunyu cui

2.2.3

Bropoii 3akoH HproToHa a1 MarepuanbHOU
TOUKH B MHepIuanbHOU cucreme oTcuéra (MCO).
Tpernit 3akoH HprOTOHAa I MaTepHAIBHBIX

TOYCK

224

3akoH BceMHUpHOro TsroTeHus. Cuia TSKECTH.

HepBa;I KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenus. Cyxoe tpenue. Cunma TpeHHs
CKOJIbKEHUS M CWIa  TPEHHd  IOKOS.
Koadpdumment tpenus. Cuna CONMpOTHBICHUS

IIpH ABUIKCHUU TEJIA B )KUAKOCTH HUJIN T'a3€




2.2.7

HOCTYHaTGJIBHOG U BpallaTCJIbHOC JIBUKCHHC

a0COJIIOTHO TBEPAOTO TeJa

2.2.8

MOMEHT cuiibl OTHOCHTEIBHO OCH BpAIlECHUS.
[Ineqo cunbl. YcClOBHS paBHOBECHS TBEPIAOTO
tena B UCO

2.2.9

TexHuueckue YCTPOMCTBA: MOAIINITHUAKY,

ABUXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Mpaktuueckne paboTel. M3ydeHHe IBUNKCHUS
Opycka 1O HAKJIOHHOM  IIJIOCKOCTH  IOJ
JEUCTBUEM HECKOJIbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHWJI YIPYTrOCTH, BO3HUKAIOLIUX B
nepopMuUpyeMoil  MpyKUHE U PE3HMHOBOM
oOpa3lie, OT BEIUYMHBI UX JedopMaluu.
HccnenoBanue yciioBHil paBHOBECUS TBEPIAOTO

TCJa, UMCHOIICTO OCh BpalllCHUA

2.3

#HHHPar###3

AKOHbI COXPAHEHUS B MEXAHUKE

231

NMmnynsc  MaTepHambHOM  TOYKHM,  CHUCTEMBI
MaTepUaJIbHBIX TOuYeK. HMmmynbc cuibl u

HU3MCHCHHUC UMITYJIbCA TCJIa

2.3.2

3akoH  coxpaHeHuss wummynsca B HCO.

PeakTtuBHOE ABHKEHHE

2.3.3

PaGora cumnel

234

MomHocTh cHiIbl

2.3.5

Kunernueckas OHEPIUsa MaTepHaﬂLHOﬁ TOYKHM.

TeopeMa 0 KHHETHYECKOW SHEPTUH

2.3.6

Ilorenumanenas  sHeprusa.  lloreHuuanbHas
SHEpPrusi ymnpyro AeQOpMUPOBAHHON NPYKHUHBI.
ITorenumanpHas SHeprus  Teixa  BOJIU3M

MOBEPXHOCTH 3E€MJIU

2.3.7

IloTeHuManbHbElE W HEMOTSHIIMAIbHBIC CHIIBL.
CBi13b pa6OTBI HEMMOTCHIMAJIBbHBIX CHUll C
H3MEHEHHEM MEXaHH4YeCKOi OHEPIruu CUCTCMBbI

Tesl. 3aKOH COXpaHEHHs] MEXaHUYECKON SHEPTHH

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS




TexHudeckue yCTpPOMCTBA: JBUYKEHUE PAaKET,

2.3.9
BOJOMET, KOTIep, MPY>KUHHBIN MHUCTONIET
[Ipaktnueckue  pabotel.  M3ydeHwe  CBs3HM
2310 CKOpPOCTEM TeJl Npu  HEyNpyrom  yuape.

HCCJ’IGI{OB&HI/Ie CBA3HU pa6OTBI CHIJIbI C

H3MEHEHHEM MEXaHHYSCKOM OHCPIuu TCjia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUN

3.11

OcHoBHbIE I10JIOXKEHHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE JIBUKEHUE.
Huddysus. Xapaxrep JIBUKCHUS u

B3aHMOﬂCﬁCTBHH qaCTull B€IICCTBa

3.1.2

Mopenu CTpOeHHs ra3oB, )KUAKOCTEN U TBEPABIX
TeJl 1 00OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE

ITUX MOJeNeH

3.1.3

Macca MOJICKYIIL. Kommuecto BCIICCTBA.

[TocTostnuass ABoraapo

3.14

TenmoBoe paBHOBecue. Temmepatrypa u €€

n3Mepenue. [llkana remneparyp Lienscus

3.15

Mogenb uneansHoro raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KUHETHYECKON Teopuun

NACaJIbHOIO ra3a

3.1.6

AOcotoTHasi TeMIiepaTypa Kak Mepa CpemaHei
KMHETUYECKON HHEPruu TEIUIOBOTO JIBHXKEHHS

yactul rasa. [lIkama temneparyp KenbBuna

3.1.7

VYpaBuenne Knaneiipona — MenaeneeBa. 3akoH

JanpToHa

3.18

I'a30BBIC 3aKOHBHI. I/I3OHpOHCCCH B HACAJIbHOM
ra3¢ C IOCTOAHHBIM KOJIHYECTBOM BCIICCTBA.

u30TepMa, H30X0pa, n3obapa

3.19

TexHnueckue yCTpOWCTBA: TEPMOMET,

OGapometp

3.1.10

[Ipaktuyeckne paboTsl. M3mepenue macchbl

BO3JyXa B KJaccHOW koMHate. McciemoBanue




3aBUCUMOCTHU MCXKAY IapaMCTpaMu COCTOAHUSA

Pa3pEKECHHOI0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKNU

3.21

TepmoauHamuueckas  cucrema. BHyTpeHHsA
JHEPrusi TEPMOJUHAMMYECKOHM  CHUCTEMBI W

CcnocoObl €€ U3MEHEHUS

3.2.2

KonnuectBo Temnotel u pabora. BHyTpeHHss

OHECPIrUsa OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.2.3

Buasl  temonepenauu: — TEIUIONPOBOJHOCTD,
KOHBEKIIHUS, H3JIydeHHe. TerIoéMKoCTh Teda.
VnenpHas TEIOEMKOCTh BelIecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

3.24

IlepBb1il 3akoH TepMoauHaMUKH. lIpumeneHue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3onpoueccam. ['paduueckas HHTEpIIpETALUSI

paboThI Ta3a

3.2.5

TermoBble  mamumHbl.  [IpuHUMNBL — AEACTBUS
TEIJIOBBIX MaimuH. [IpeoOpa3oBanus >HEpruu B
TEIUIOBBIX MammHax. Ko3ddumment mosneznoro
nevictBust (manmee — KIIJ) TerioBod MaimivHEIL.
Huxn Kapno u ero KITJ{

3.2.6

Bropoii 3akon Tepmoannamuku. HeoOpatuMocTs
MPOLECCOB B IIpupoje. TeIuioBble JBUTATEIIN.

DKoJjoru4eckue npoOaeMbl TEMIO3HEPTETUKH

3.2.7

TexHnueckue YCTPOWCTBA: JIBUTATENb
BHYTPEHHETO CrOpaHus, OBITOBON XOJIOAMIBHUK,

KOHAUIIUOHED

3.2.8

[Ipaktuyeckue pabotel. M3MmepeHue yneabHOH

TEIIOEMKOCTH

3.3

##Par###AI'PETATHBIE COCTOSHUSA BEHLIECBA. ®A30BBIE

I[NEPEXO/IbI

331

[TapooOpa3zoBanue u KoHaeHcauus. Mcnapenue u
KHUIIeHUE. Y7enbHas TerioTa mapooOpa3oBaHUsl.

3aBHCUMOCTD TCMIICPATYPhI KUIICHUA oT




JaBJICHUA

AOcomoTHAsT ¥ OTHOCHTENbHAS  BJIAXKHOCTH

332 Bo3ayxa. HacklleHHsIit map
Teépnoe Teno. Kpucrammuueckue u amopdubie
3.3.3 Tela. AHM3OTPONHUS  CBOWCTB  KPHCTALIOB.
Kunkue kpucramibl. CoBpeMeHHbIE MaTEpUAIb
334 [InaBnenve w Kpuctaymzauus. Y aeiabHas
o TerutoTa masneHus. Cyomumanus
3.35 YpaBHeHHE TEIIOBOTrO OanaHca
TexHuueckue  yCTpOMCTBA:  TUTPOMETp U
336 MICUXPOMETP, KaJIOpUMETD, TEXHOJIOTHH
o MOJIyYE€HHUS COBPEMEHHBIX MaTepUalioB, B TOM
Ylclie HAHOMAaTEPUaJIOB, U HAHOTEXHOJIOT MU
[IpakTuueckue paboTel. M3mepeHne BIaKHOCTH
3.3.7
BO31yXa
4 SJIEKTPOAMHAMUKA
#H#HPar#H#IJIEKTPOCTATUKA
411 DnexTpu3anusi Ten. DJeKTpudeckuid 3apsan. Jlsa
o BUJIa DJICKTPUUYECKUX 3aPsI/IOB
41.2 IIpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKA
4.1.3 3aK0OH COXpaHEHUs IINEKTPUIECKOTO 3apsiaa
414 B3aumogeiictBue 3apsanoB. 3akon Kymnona
DnexTpuyeckoe roJe. HarmpsxénnocTs
415 3JIEKTPpUYECKOro nojis. [IpuHuun cynepno3uiuu.
41 JInHMM HaNPsHKEHHOCTH AIEKTPUYECKOTO TTOJIS
. 416 PaGora cunm  37meKTPOCTATHYECKOrO  MOJS.
o [Torennman. Pa3HoCTh OTEHLIMATIOB
[IpoBOOHMKM ¥ JHAPNEKTPUKH B IOCTOSHHOM
4.1.7 IIEKTPUIECKOM oJIe. Jwusnexrpudeckas
IIPOHUIIAEMOCTD
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IJIOCKOIO  KOHJIEHCATopa.
DHeprus 3apsKeHHOr0 KOHAEHCaTopa
4.1.9 TexHnueckue yCTpOMCTBA: AJIEKTPOCKOTI,




3JEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alluTa,
3a3eMJIGHHE JJIEKTPONpUOOpOB, KOHJEHCATOp,

KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTnueckue paboThI. H3mepenue

SJICKTPOéMKOCTI/I KOHICHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

Ycaopus CYLICCTBOBAHUSA IHOCTOAHHOI'O
OJICKTPHUYCCKOI'0 TOKa. HUcrounukn Ttoka. Cmia

TOoKa. [I0CTOAHHBIA TOK

4.2.2

Hanpsokenue. 3akon Oma 17151 yyacTka Lenu

4.2.3

9J'IeKTpI/I‘leCK06 COIIPOTUBJICHHC. VY nennHOE

COITPOTUBJICHHUEC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TGJ’ILHOC, nmapajuicjibHOC, CMCIIAHHOC

COCIUHCHHUEC ITPOBOJHUKOB

4.2.5

Pabora anmekrpudeckoro Toka. 3akoH Jxoyis —

Jlenma

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cwia (manee — DJC) u
BHYTPEHHEE COMPOTHUBIEHUE HUCTOYHUKA TOKA.
3akoH Oma 18 TOJHOMW  (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC

4.2.8

DneKTpoHHas IIPOBOJIMMOCTh TBEPABIX
METaJUIOB. 3aBHCHUMOCTh CONPOTUBIICHUS
METaJIOB oT TEMIIEPaTypBI.

CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonnuku. CoOCTBEHHAss M IpHUMeEcHas
MIPOBOAMMOCTH MOJYNIPOBOIHUKOB. CBoMcTBa p-N

nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI

4211

DIIEKTPUYECKUI TOK B JJIIEKTPOJIUTAX.

aﬂeKTpOHI/ITI/I“IeCKaﬂ JUucConuanus. 9J'IeKTp0J'IH3

4.2.12

DneKkTpuyeckruii TOK B razax. CamMocTOsATeIbHbII




U HECAMOCTOSTEIbHBIN pa3psal. Pasnuunble THIIBI

CaMOCTOATCIIBbHOI'O paspsaa. Momnuaus. I1na3zma

TexHnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJBTMETP,  peocTaT,  HUCTOYHUKH  TOKa,
3JEKTpOHarpeBaTesibHbIe puoopHI,
4.2.13 ANIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKYyMHBIH U0, TEPMUCTOPHI
1 (OTOPE3UCTOPHI, TOTYIMPOBOJHUKOBBIA THO/I,

raJlbBaHHUKa

[Ipaktuyeckue paboTbl. M3ydyeHue cCMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.
4.2.14 W3mepenne OJIC wucCTOYHMKA TOKa U  €ro

BHYTPCHHCTO COIIPOTUBJICHHA. Ha6J’IIO,Z[CHI/Ie

AIIEKTPOIIH3a

11 KIIACC

Kox Koanposepsiemoro

IIpoBepsiemble 1eMEHTHI COePKAHUS
pa3nesia JJIeMeHTa

4 DJIEKTPOAMMHAMUKA

HHHPar###MATHUTHOE TTOJIE. DJIEKTPOMATHUTHASI
WHIYKINS

ITocTossHHEIE MAarduThbl. BzaumonaerictBue

43.1
IIOCTOSIHHBIX MarHUTOB

MarautHoe  mone.  Bektop — MarHuTHOWU
uHaykuuu. llpunoun cynepniozunuu. Jluaum
4.3.2 MarHUTHOM  wHAyKUMW. KapTtuHa  auHUA
4.3 MAarHUTHOM HMHAYKIMU TIOJSI  IOCTOSHHBIX

MAarHuToOB

MaruutHOoe 1OJ€ NOPOBOJHUKA C TOKOM.
Kaptuna nuHMI 10O MJIMHHOTO MOPSIMOTO
MPOBOJHMKA W  3aMKHYTOIO  KOJIBIIEBOIO
4.3.3 MPOBOJHWKA, KATYIKM C TOKOM. OmbIT
Opcrena. BsaumopeiicTBuEe MPOBOJHHUKOB C

TOKOM




43.4 Cuna Amnepa, €€ MOAyNb U HallpaBJIEHNE
Cuna Jlopenma, e€ Moayinb W HalpaBJiEHUE.
J[BuxxeHune 3apsKEHHOU YaCTULbI B
433 OTHOPOZHOM MAarHMTHOM Tone. PaGoTa cuibl
Jlopenua
4.3.6 SIBiieHUE PIEKTPOMATHUTHON UHIYKLIIUHA
4.3.7 [ToTok BekTOpa MArHUTHON UHIYKIIMU
OJIC wuHAyKnuU. 3aKOH 3JIEKTPOMArHUTHOU
4.3.8
nHaykiuu Papanes
BuxpeBoe  snektpuueckoe  moje.  IJC
WHIYKIIMA B  TPOBOAHUKE,  JBIXKYIIEMCS
439 MOCTyHaTebHO B OJHOPOAHOM MAarHUTHOM
noJe
4.3.10 [IpaBuio Jlenna
NHayKTUBHOCTh.  SIBIEHME  CaMOUHAYKIIUU.
4.3.11
O/1C camouHyKIUU
4.3.12 DHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHuueckne YCTPOWCTBA: IIOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, SJIEKTPOJBUraTelb,
4314 YCKOPUTENHN AIIEMEHTAPHBIX YaCTHIl,
MHAYKIUOHHAS 11€Yb
[TpakTnueckue paboTsl. M3yueHne MarHUTHOTO
moyist KaTymwku ¢ TokoMm. MccnegoBanue
4.3.15 JIEHCTBHSI IIOCTOSIHHOTO MarHuTa Ha paMKy ¢

TOKOM. HccnenoBanue SABJICHUA

BHCKTPOMaFHI/ITHOI\/JI HHIAYKIUHA

5 KOJIEBAHU S 1 BOJIHBI
##HParttFMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
51 KonebarenbHast cucrema. CBoOoiHBIE
KoneOaHusi.  [apMoHHMUeckue  KoJieOaHUA.

5.11

[lepuon, wuwacrota, ammmTyga u  ¢aza

KoJieOaHui




5.1.2

IIpy)xuHHBIE ~ MasATHHK.  MaremaTudeckui

MasTHHK

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunematuyeckoe M JMHAMHUYECKOE OIMCAHUE

K0J1e0aTeJIbHOIO JABWXKCHUA

5.1.4

[IpeBpanienue 3HEpruM MpU TAPMOHUYECKUX
kojeOaHusax. CBsA3b aMIUIUTYIbl KoOJeOaHUH
HCXOIHOM BEJINYUHBI c aMILTUTYIaMHU

Kosie0aHui e€ CKOPOCTU U YCKOPEHUS

5.15

KonebarenbHblii KOHTYP. CBobonHbIC
AJIEKTPOMAarHUTHbIE KOJICOAaHUS B HJCAIbHOM
KOJIeOATeIbHOM KOHTYpe. AHAJIOTUS MEXIY
MEXaHUYECKUMH M 3JIEKTPOMAarHUTHBIMU

konebanusmu. @opmyna Tomcona

5.1.6

3aKkoH COXpAaHCHUA OSHCPrun B HACAIBHOM

KoJIe0aTeIbHOM KOHTYpC

5.1.7

BEIHYK/ICHHBIE MEXaHHYECKHE  KOJeOaHWs.
Pe3onanc. PezonancuHasa KpHUBas.

BbIHyX1€HHbIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

5138

IlepemeHHBIN TOK. CunycouanbHbIi

HepeMeHHHﬁ TOK.

5.19

MOHIHOCTI) MNEPEMCHHOT'O TOKaA. AMHJ’II/ITYI[HOG
u HeﬁCTBYIOMGC 3HAYCHUC CHUJIBI TOKa U

HAIIPSXKCHUA

5.1.10

Tpancopmarop. I[IpousBoactBo, mepemaya u
norpebieHue JNEKTPUYECKON SHEPTHH.
OKOJIOTUYECKUE PHUCKM IIpU  INPOU3BOJCTBE
ANEKTPUIECKOMN SHEPI'UM. Kynerypa
UCIIOJIb30BaHUs 3JIEKTPOIHEPIUU B

IOBCEIHEBHOM XKU3HU

5.1.11

TexHuueckue yCTpOHCTBa: ceiicmorpad,
AIIEKTPUUYECKHIHA 3BOHOK, JMHUHU

SJICKTpoIIepcaaqd

5112

IIpakTrueckue paboThI. Hccnenosanne

3aBUCUMOCTH TIEPHOJIa MaJIBIX KOJeOaHui Tpy3a




Ha HUTHU OT JIHWUHBI HUTHU U MaACChI rpy3a.
UccnenoBanue mnepeMeHHOrO0 TOKa B LENH W3
MOCJIEI0BATCIIbHO COEIMHEHHBIX

KOHACHCATOopa, KaTYIIKHU U PE3UCTOpa

5.2

#HHPartHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacrpocTpaHeHHUS. [Tepuon. CxkopocTtb
pacnpocTpaHeHUs u JUTMHA BOJIHBI.

HOHCpC‘IHBIe H IIPOAO0JIbHBIE BOJIHEI

5.2.2

#H#Par###  Uurepdepentmss u  audpaxus

MCXaHHMYCCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['poMKOCTH 3BYyKa.

Bricora Tona. TemOp 3ByKa

5.24

DNIEeKTPOMarHUTHBIC BOJIHEL. YcaoBus
W3JIYy4CHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opueHTarus BektopoB E, B u v B

AJIEKTPOMATrHUTHOM BOJIHE B BAKyyMe

5.25

CaolicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpak€HHE,  IPEJIOMIICHUE,  IOJIIpU3aLus,
nudpaxus, uHTepdepeHIus. CkopocTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana sneKTpOMAarHUTHBIX BOJH. IIpumenenue

SJICKTPOMATrHUTHBIX BOJIH B TCXHUKC U 6LITy

5.2.7

HpI/IHHI/IHH PaaroCBA3N u TCICBUACHNA.
PaI[I/IOJ'IOKaI_II/IH . 9HeKTp0MarHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPe/Ibl

5.2.8

TexHudyeckne  yCTpOMCTBA:  MY3BIKAJIBHBIE
UHCTPYMEHTHI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEAMIMHE, pajgap, paluonpUEMHUK,

TeJeBU30p, aHTeHHa, TenedoH, CBY-meun

5.3

#HHHPart#H#OII TUKA

531

ITpsiMoIMHEWHOE paclpoCTpaHEHUE CBETA B

oxHOpoaHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBera. 3aKOHBI OTPAXKEHUS CBETA.




[Moctpoenre n300paXkeHHIA B TUIOCKOM 3epKaie

5.3.3

[NpenomiieHne cBeta. 3aKOHBI MPETOMIICHHS CBETA.

AOCOIIOTHEIN IMOKA3aTellb IMPECIOMIICHUA

5.3.4

IlonHoe BHyTpeHHee otrpaxenue. IIpenenbHbIit

YT'OJI ITOJIHOI'O BHYTPEHHETO OTPa’KEHUA

5.35

Hucnepcus cBera. ClOXHBIH cOCTaB 0e0ro

cBera. LlBer

5.3.6

Coluparomye u paccerBaromye JuH3bl. ToHKas
nuH3a. DOKYCHOE pacCTOSHUE U OINTHYECKas
cuila TOHKOH JIMH3EL. [Toctpoenue
M300paxeHui B coOuparommx u
pacceuBaromux JuH3ax. dopmymna TOHKOH

JIMH3BI. Y BeNUUeHHne, JaBaeMoe JTHH30HM

5.3.7

Hp CACIIbI MNPUMCHUMOCTH reOMeTqueCKOﬁ

OIITUKHU

5.3.8

WuTtepdepenius CBeTa. KorepenTtHbie
HCTOYHHUKH. VYcaoBus HaOII0ICHUS
MaKCHMYMOB u MUHHMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHHE OT  JBYX

CI/IH(l)aL’.HI)IX KOIr¢pCHTHBIX UCTOYHUKOB

5.3.9

Hudpakuus ceeta. udpakunoHHas pemeérka.
VYcnoBue HaOMIOAEHMS TJIABHBIX MaKCUMYMOB

npu MnmageHuu MOHOXPOMATHUYCCKOI'O CBCTAa Ha

TU(GPaKIUOHHYIO PEIIETKY

5.3.10

HOJIHpI/I?»aLII/I}I CBCTa
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TexHuueckue  ycTpoWcTBa:  OYKH,  JIyHa,
¢doroanmnapar, MIPOEKIIMOHHBIN anmapar,
MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs OITHKA,

nudpakImoHHas pemeéTKa, MOISIPOU/T

5.3.12

[TpakTuyeckue pabotel. M3mepenue nokazarens
HPEeIOMIICHUS. HccnenoBanue CBOWCTB
n3o0pakennit B smH3ax.  HaOmionenue

JUCIICPCHHU CBCTA

BJIEMEHTHI CIIELITUAJILHOM TEOPUY OTHOCUTEJILHOCTH




6.1

I'paHunbl  IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. [Toctynatel TEOPUH
OTHOCHUTEJIBHOCTU: HHBAPUAHTHOCTH MOMYJIA
CKOPOCTM  CB€Ta B  BaKkyyme, IPUHLUI

OTHOCUTEJILHOCTA DHWHIIITEHHA

6.2

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTHU.

3aMe,Z[J'IeHI/I€ BPEMCHHU U COKpaICHUE AJIMHBI

6.3

DHeprus 1 UMIyJIbC CBOOOHOMN YaCTHUIIBI

6.4

CBsi3p Macchl C OHEprueil W HMMIIYJIBCOM
CBOOOJTHOW  YacTULBL.  DHEPrus  IOKOA

CcBOOOIHOM YaCTHIIbI

7 KBAHTOBAS ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOU OITTUKU
®otonsl. Popmyna IlmaHka cBA3M dHEPrUu
7.1.1 ¢oTOHA C ero 4actoTol. DHEpPrusi U UMIYJbC
dboToHa
OtkpeiTie U wuccaenoBanue ¢orodddexra.
12 Omnmithl A.I'. CTonerosa. 3akonsl GpoTorhdexra
r VYpaBaenune OuHmTEelHA IS doTodddeKTa.
[ «Kpacnas rparuma» porodpdexra
7.14 Jasnenue ceera. OnwiTe! [1.H. JIeObenera
7.1.5 XHUMHYECKOE IEUCTBHUE CBETA
TexHuueckue  ycTpoilcTBa:  (DOTOIJIEMEHT,
10 ¢doronaTuuK, CoNHEYHas 6aTtapes, CBETOANO
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopna
7.2.1 10 MCCJIEIOBAHUIO CTPOEHUS aToMa.
[Imanerapnast Mogenb aToMa
79 IToctynatel bopa. M3nydeHue u moryiomeHue
GOTOHOB TmpU TEpexojae aroMa C OJHOTO
122 YPOBHSI SHEPruu Ha JIpyroi. Buabl cnekTpos.
CnexTp ypoBHEHN 3HEPTrUU aToMa BOJIOPOJIa
293 BommoBele cBoiicTBa dacTui. BoiHBEI ne

bpoiina. KopnyckynspHO-BOJIHOBOM yaiau3M.




Judpakius 3JeKTPOHOB Ha KpUCTaIaX
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CrHoHTaHHOE U BBIHY)XXJICHHOC  HU3JIY4YCHHUC.

YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

7.2.5

TexHuueckne  yCTpPOWCTBA:  CIEKTPAJbHBIN
aHanu3 (CIEKTPOCKOIl), Jla3ep, KBaHTOBBIN

KOMITBIOTED

7.2.6

[IpakTuueckue paboTHI. Ha6mronenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroapl  HaOMIOIEHUA W PETUCTpAIUU

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTtkpbITHE PalMOaKTUBHOCTH. OnbIThI
Pesepdpopma 1o  ompenmeneHuio  cocraBa
paauoakTUBHOrO M3nydeHusi. CoiicTBa anbga-,
Oera-, raMMa-u3iay4eHus. Bnusnue

PaaAOaKTUBHOCTHU Ha JXUBLIC OPraHHU3Mbl

7.3.3

OTtkpbiTHE NPOTOHA W HeWTpoHa. HyknoHHas
Mmoenb sapa ['eizenOepra — MBanenko. 3apsin

sapa. MaccoBoe 4ucio sapa. H3oTomnsl

7.3.4

Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacmaj,. I'amMMa-u3nydeHue. 3aKkoH

paZoaKkTUBHOIO pacmaja

7.3.5

OHeprusi CBS3M HYKIOHOB B sape. fnepHble

cuibl. Jleekt Macchl sapa

7.3.6

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

7.3.7

Snepusiii  peakTop. TepMosaepHBI CHUHTES.
[TpoGnembr u IIEPCIEKTUBBl  SACPHOMU
DHEPreTUKU. DKOJIOTUUECKUE ACIIEKTHI SIEPHON

SHEPreTUKU

7.3.8

DneMeHTapHbIE YaCTHUIBI. OTtkpeITHE
IIO3UTPOHA. DyH1aMEHTAIIbHbBIE

B3aUMOJICUCTBUA

7.3.9

TexHuueckue YCTPOﬁCTBaZ AO3UMETP, KaMepa

Bunscona, siaepHblil peakTop, aToMHas 6ombOa




7.3.10

[Tpaktuyeckue paboTsl. VccrnenoBanue TpekoB

qgacTHI] (110 TOTOBBIM (hoTOrpadrsim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3pnoro neba. Co3Be3aus, spKue

3Bé3,Z[BI, IJIaHETHhI, UX BUAUMOC IBUKCHUC

8.2

Conneunas  cucrema. Ilmanetsl  3emHON
rpynnsl. [InaHeTbI-TUraHTbl M UX CIIyTHUKH,
KapJIMKOBbI€ Tu1aHeThl. Manble Tena CoslHeuHOH

CHCTEMBI

8.3

Comnre, horocdepa u armochepa. ComHeynas

AKTUBHOCTbH

8.4

Ucrounuk sneprun CosiHIA U 3BE3 T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca,
CBETHUMOCTb, paauyc, TeMIeparypa, X
B3aMMOCBsI3b. J{MarpaMma «CHeKTpaJibHbIN Ki1acce
— CBETHUMOCTb. 3BE3NEI IJIaBHOH
IOCJICIOBATEIILHOCTY. 3aBHCUMOCTh «Macca —
CBETHUMOCTb» TS 3BE31 TJIaBHOM

OoCICa0OBATCIIBHOCTHU

8.6

###HPar##BuyTpenHee CTpOEHHUE 3BE3.
CoBpemeHHbIE IIPEACTaBIICHUS 0
NPOUCXOXKICHUH U 3Botoru ConHIa U 3BE3N.

Jranel JKU3HU 3BE3]T

8.7

Mneunsiii Iyt —  Hama  [amakTuka.
CnupanbHas CTPYKTypa I"anakTukw,
pacnpeneneHue  3BE3N, Trasa U IbUIM.
ITonoxxenne u asmxenne ConHua B ["anakTuke.
[lnockass wu  chepuueckass  MOJICUCTEMBI

l"amakTukn

8.8

Tunel ramaktuk. PaguoramakTukd u KBa3aphl.

YEpHbIe ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmmpenne Bcenennoil. 3akoH
Xabb6na. PaszOeranme ramaktuk. Bospact u
paauyc BceeneHHol, Teopus bonbiioro B3psisa.

Mogens «ropsiueit Bcenennoit». PenukroBoe




U3ITyYeHUe

8.10

MaciradHas
MeTarajakTuka.

ACTPOHOMHH

CTPYKTypa
Hepeménnnie

Bcenennon.

poOIeMbI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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