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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOEHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETILIUYA TIpernojiaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoiu denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusm DI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OIPENETAIOTCS OCHOBHBIE LM HU3YYEHHs] (PU3UKH HAa YPOBHE CPEAHErO OOIIEero
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUUHOCTHBIE,
MeTanpeIMEeTHbIC, MPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YIbTAThI M0 rojilaM 00yUEHHS;

e cojepkaHue yueOHoro nmpeamera « Ou3nkay 1mo rojgaMm oOydeHwusl.

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX MIPHUPOABI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoapHbIN Kypc GU3HKK — CHCTEMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  OmNpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTE€pHaIIOB C 3aJaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POPMUpOBAHME €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarouiuxcs, B (opMUpOBaHHE YMEHUU MPUMEHSTH
HAYYHBIH METO] TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUN.

B ocHOBy kypca ¢u3WKu i ypOBHsS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoesn ecenepanuzayuu. B COOTBETCTBMHM C HEW MaTepuanl Kypca (QU3HKU
o0ObeaUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBIsieTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECCTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHUYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOONIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYHIaMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSX O MOPHUPOAE, TpaHHIAX
NPUMEHUMOCTH TEOpHH, JMJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESATENbHOCTHBIN TOJIX0J B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JAESITEIbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIMHEHBI B OOIIMNA CIHMCOK YUYEHHYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJIE KOHTPOJS M OLIEHKHU, OCYIIECTBISIETCS YYaCTHUKAMU
0o0pa30BaTeNpHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcsl  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENAETCS PENICHUIO PACUYETHBIX WU Kauye€CTBEHHBIX
3anay. IIpu 3TOM AyId pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIFOTCS 33Ja4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO paslena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbBIX pa3ne’noB. /[ KaueCTBEHHBIX 3a/ad MPUOPUTETOM SIBISIFOTCS 3a/IaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HH, TpeOytonue BbhIOOpa (U3MYECKON MOAENU g CUTYyalluu MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3HUKY Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHusl JOJKEH U3Y4YaThCsl B YCIOBHSIX
peIMETHOro KaOuHeTa (U3UKU WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe O00OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  WM3y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIM.

JlabopaTopHoe 00OpyIOBaHME JIS YYCHHYECKHX TMPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCTICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILICKTHI
7a00paTOpHOTO O0OPY/IOBAaHUS JOMKHBI OBITH IMOCTPOEHBI HAa KOMIUICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJIE TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

o (opmMupoBaHue HWHTEpeca W CTpEeMJICHUS OOYYArONIUXCS K HAYIYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTHE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIC TIO3HAHUSA U (POpMUPOBAHUE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS Kak pe3ysibTara H3YYCHHsI
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mnpenCTaBICHUNA O PONM (PU3UKHU AJI1 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecreunBaeTCsl pelIeHHeM CIEIyIOMNX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuOOpeTEeHWEe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (QU3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS pa3IUYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIeCKo MOJICNIH, aJIeKBAaTHON yCIIOBUSM 33]1a4H;

e TOHWMaHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuu HHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHH MPOECKTHO-UCCIIEI0BATEIHCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus otBoauTcst 131 yacos: B 10 kiacce — 66 yacoB (2 4yaca B HeEN0), B
11 kmacce — 65 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1O (QHU3MKE TMepeueHb J1abopaTOpPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1abOpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUA

®duszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Poib 3KcniepuMeHTa W TEOPMU B MPOILECCE TO3HAHUS MPUPOBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. |'paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto ¢u3uku B GOpPMUPOBAHUU COBPEMEHHON HAyYHOH KapTHHBI
MHPA, B TPAKTUYECKON NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIoroBblE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CrosxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIeHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBobogHOe nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  aBmxeHwe. [[BuKeHHWEe  MarepualbHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MTEpeIayuu.

Jlemoncmpayuu

Mogenb cucTtembl OTCU€Ta, WLIKOCTPALMS KUHEMATUUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TaneHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBuxkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



H3mepenne yckopeHusi CBOOOTHOTO TaACHMS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEBIO ONPEAECICHUS MTHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYAIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIL MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckoiabxeHus1, kauenusi). Cumna tpenusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHUE a0COJIFOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: TMOIINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIum.

CpaBHeHHME MACC B3aUMOJICCTBYIOIINX TEJL.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teia. Buabl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MeXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

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

[TorennumanbHas DHEPTU. [TorenumanbHas DHEPTUs YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHbie W HENOTEHUHUANbHbIe  CWibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrHUM CUCTEMBI TEIN.
3aKOH COXPAHEHUS] MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUECKOE NPUMEHEHHE: BOILOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpPOEHHUsI Tra30B, XUJIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl Monekya. Konnyectso Bemecrsa. [loctositnaas Asoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOrO JBMKEHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onsita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, JIaBJICHUS U TEMIIEpaTyphl BO3lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAST 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomnuecTBo TermioTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  ra3a. Buasl  Teruonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJbHAs TeIIOEMKOCTh BEIECTBA.
KosuecTBo TEIIOTH MpH TEIUIONEpeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJUHAMHKH K u3ompoieccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uIMeHT Mmoie3Horo
nevctBus TemwtoBod mammHbl. [{ukn KapHo m ero koaddummeHT moiae3HOTro
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIeMbl TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpPEHHEH HSHEPrud Tejla MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OnpiT mo anauabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Dazosvie nepexoowvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeJapHasl TerioTa miasienus. Cyonumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenue npu moHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIlIeCTBRA.

JlemoHCTpauus KpuCcTauioB.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, OUAIEKTPUKUA W TOJYHPOBOAHUKHA. 3aKOH COXPAaHEHHS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3iieKTpuyeckoro mnois. ITpuHiun



CYyNEPHO3ULIUHA ANEKTPUUYECKUX Mojel. JIMHUM HanpsyKEHHOCTH AIEKTPUUECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM UM AUAJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JvsnexkTpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DaeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoelicTBuE HadIEKTPU30BAHHbBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXIY HUMU U JUAJIEKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsKEeHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannuwiii 21ekmpudeckuii mok. Toku ¢ paznuunvix cpeoax

DONEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIeKTPOJIBUKYIIIAasi CUja U BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 OJaHOM (3aMKHYTO#) 35ieKkTprudeckol nenu. KopoTkoe 3aMbIkaHKeE.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
noJIynpoBogHUKOB. CBoOMCTBA p—n-iepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHUKUA TOKa, OdJIEKTPOHArpeBaTelbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHUCTOPHI B (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDb COIIPOTHUBIICHHSI LUIUHIAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKAa U €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHble CBI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS ¢
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qu3nueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, rurnep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocmoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B AKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEN, KUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOHUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE SJIEKTPONpPUOOpPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, JIEKTPOHArpeBaTENbHbBIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAECHCTBHE  ITOCTOSHHBIX ~ MAarHWUTOB.
MarnutHoe mone. Bexkrop marHuTHOM WHAYKUWMH. [IpyHIMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib M HallpaBlieHHE. J[BUXKEHNE 3apSKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBiieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHOMN
WHIOYKIUU. OJEKTPOJABMXKYINAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIEGHME CAaMOMHIYKLUMU. OJEKTPOABMXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHbBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN DJIEMEHTAPHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM I1OJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBruE 1BYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME SIIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NelCTBHS MOCTOSHHOTO MarHUTA Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbLE KOJ1€OAHUA

KonebarenpHast cuctema. CBoOOgHBIE  MEXaHUYECKHE  KOJeOaHUI.
["apmonnyeckue konebanus. [lepumona, wacrtora, amrumryga u ($aza KoyeOaHUU.
[IpyvHHBIN MasTHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHne sHepruy Mpy TAPMOHUYECKUX KOJIeOaHUSIX.

Konebarenbubiii kKOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusax. BeIHYX/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYXI€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennpii  TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPUMEHEHHUE: JIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNnbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOmnronenue pezoHanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum mocCiIenoOBaTEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

HccnenoBanre 3aBUCUMOCTH MEPUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B LENM U3 IOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckue BOJIHBI, yCHOBUS pacnpocTpaHeHus. [lepuon. CxkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MPEJIOMIICHUE, MOsIpu3aIus, nudpaxius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUEe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JIUArHOCTUKA B TEXHUKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpakeHus: U MPeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJieOaHuH.



HUccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHHUE,
MIpeIOMJICHUE, TOSpU3ans, TudpaKius, UHTephepeHITHS.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacpoCTpaHEHUE CBETAa B
ogHopoaHouU cpexe. JIyu ceera. ToueyHblld HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. L{ser.

ColOuparomie u pacceuBaromie JuH3bl. ToHkas JuH3a. DOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIOBUE HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(paKIIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U TMPEJIOMIICHUE CBETa.
OnTuyeckue mpuodOPHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHne. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpockorna, TeJieCKona.

Habmronerne natepdepeHIy CBETA.

HaOmronenue audpakiuu cBera.

HabGmrogenue nucnepcuu ceera.

[TonyueHne cnekTpa ¢ MOMOUIBIO TIPU3MBL.

[ToydyeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipu3aiuu CBETA.

Yuyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTE OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHH U COKpaLICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. JHEPTUs
U UMITYJIbC (POTOHA.

OTtkpoiThe 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dotordexra. YpaBuenue DunmTeitHa st hoTodaddexra. «KpacHas rpanuiar
dhoToaddexra.

JaBnenne ceera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IeHUCTBUE CBETA.

TexHHuecKue YCTpOICTBA U MPAKTHUYECKOE IMPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctymarel bopa. M3nydenue wu morjoumieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPIHHM Ha Jpyroil. Buiel
criekTpoB. CHEKTp YpOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
JyaJu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu
Mopnens onsita Pesepdopra.
OnpeneneHue JJIMHBI BOJIHBI J1a3epa.
HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
Habnronenue IMHEHYaToro CuexTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOIIME CIOXKHOCTh CTpOoeHUS sAnpa. OTKpbITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocTasa
paanoakTUBHOTO u3inydeHus. CBoiictBa anbda-, OeTa-, ramMMa-u3ITy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.
Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl sapa.
S nepHuble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobnemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTaIbHbIe B3auMOJIeHCTBUA. EAMHCTBO Pu3nyeckoi KapTUHBI MUpA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTull (10 TOTOBBIM GoTorpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Mamaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTIPE/IeNICHUs] TIOJIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01marouiee MOBTOPEHUE

Ponp ¢usuku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHUHE MHPA, POJIb PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNH O (UUYECKOM KapTUHE MHUpa, MECTO
(bu3nYeCcKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexnpeaMeTHble CBS3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HM3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, TuUmoTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUECKHE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ0OUS TPEYTOJbHHUKOB,
OTIpeJICIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEmMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKMBOM MpUpPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAS] CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPATbHBINA
aHaJu3.



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

Texnonozus: JMHUM DJIEKTPOIEpENady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I1€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30pP,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «@Du3nMKa» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOITUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOTO mpenMera «Pu3nKay JOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUMXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIECTBa, PAaCUIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh I'PAKIAHCKON MO3ULMN 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHUE B3aUMOJIEHCTBOBATh C COUMAIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHHMTAPHON U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UIEHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LEHHOCTH, B TOM YHUCJE B
NeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



S) TpyA0BOro BOCIIUTAHUS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCJIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUU BCEH KU3HH;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOIIEH Cpesie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOILIECCE
u3ydeHus  (QU3MKU  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh MHIMBUYAIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
ba3oBble ornueckue aeiicTBU:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JIeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUST B  PacCMaTPUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIILIEHUE ITPU PEIICHUH KM3HEHHBIX MTPOOJIEM.
Ba3oBnle uccienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOW TEPMHUHOJOTHEH, KIIFOYEBBIMU MOHSATUSAMU M METOJAMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHHOMY TMOUCKY
METOJIOB peUIeHHs 3a7ad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYE€OHBIX MMPOEKTOB B 00JaCTH (PU3HUKY;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKE B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX NPEIMETHBIX 00s1acTei;

BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nunpopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpPMAIUU (PU3NUECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 ¥ WHTEPIPETalni0 WHPOPMAIMU Pa3IMYHBIX BHIOB U (Popm
NIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh HH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMroJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacCHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHsI, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMpAas ONTUMAIBHYIO
dbopMy npeACcTaBICHUS U BU3yaJIU3alUu.

KoMMyHHKAaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISATh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOH(UIMKTHBIX CHTyalluH M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C Y4€TOM 0OLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

NPUHUMATh LEJIM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM Y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIHMM HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEJACHUE B Pa3IUUHBIX
CUTYaLIHUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIe Yy4eOHbIe NelCTBHSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHM, BBIABIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyITUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO J3PYAUIMH B 0OJACTH
(bU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHWBATh PHUCKHM W CBOEBPEMEHHO MPUHUMATH PEMICHUS TO WX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHOKH.

B mporecce AOCTHKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJILHBIM U3MEHCHHAM U MIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JTOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh YMOITMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONECPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

NHNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KapTUHBI MUpPaA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON NESATEIbHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN Ia3, MOJEIU CTPOCHMS I'a30B, KUIAKOCTEH U TBEPIBIX TEJ, TOUCYHBINA
AIIEKTPUYECKUI 3aps]l IPU PELICHUU PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE W  PABHOYCKOPEHHOE  IPSAMOJIMHEUHOE
JBW>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUs,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCALMS, IUIABJICHUE, KPUCTAUIM3AlUS, KUIICHHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE JABJIEHUS Ira3a IIPU €ro HAarpeBaHUU B 3aKPHITOM
COCyle, CBfA3b MEXIYy NapamMerpamMyd COCTOSIHHAS Trasa B H30mpolreccax,
AJICKTpU3ALU TEJ, B3aUMOJICMCTBUE 3apsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (DU3UUECKUE BEIMYHUHBI:
KOOpAMHATA, IMYyTh, IIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUia,
HMMITYJIbC T€Jla, KUHETUYECKAsi DHEPIUs, NOTCHUUAIbHAS JHEPIUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOINHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCIOJIB3yEeMbIX BEIWYHH, HUX OOO3HAYCHHS U CIWHUIIBI,
HaxO0JUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTHMU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasd dHEPrUusi XaOTUUYECKOIO0 JABUKEHUS MOJIEKYJ, CPEAHEKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPakTOBaTh (DU3UYECKUM CMBICT HCHOJb3yeMbIX BEJIMYMH, UX
0003HaYCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JTAHHYIO
(buU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

OIACHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD MOJISI, IOTEHLHUAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3yEeMbIX
BEITMYMH, WX OOO3HAUYCHUS] W €IUHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIM3UPOBaTh (U3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIb3Ys (PU3HUECKUE
3aKOHBI U MIPUHUHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWYECKOM JSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYJIAPHO-KUHETUUECKYK) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKECHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmnepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasivyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA UX OE30MAaCHOTO HCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HM;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOAUTH OMBIT U
(bopMyIMpOBATH BHIBOIBI,

OCYUIIECTBJISAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJb30BaTh HW3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIY (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
buKCUpOBaTh PE3yNbTAThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AENaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUN B
pamMKax yd4eOHOTo SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHEe 3aKOHBI U MIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBHs 3a7a4u
BBIOMpATh (PU3UYECKYIO MOJECINb, BBIACHITh (PU3NUECKUE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIe ISl €€ pelleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

pelaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUHUBYIO
IENOYKY PACCYKICHUU C OMOpOH Ha M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bU3UYCECKHC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YUYEOHOW U Hay4YHO-MOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIUIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX pOJEH,
IUTAHUPOBaTh PabOTy TPYNMbl, PALMOHAIBHO PpACHpPEEIsITh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pACCMAaTPUBAEMOMN MTPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOMINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHHBI MHUpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH WU
TEXHOJIOTUW, B MPAKTUYECKOW NEITEIBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3HUecKoil KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN IJEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPHU pPEUICHUU (PU3NYECKUX
3a/1ay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PMBHMKH: DJIEKTPUYECKAs. TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEWCTBUS TOKA, B3aHMMOJEHCTBHE
MAarHuTOB, JJICKTPOMAarHuTHas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOOJAApU3alMs CBETa, JUCIEPCHS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE TaBICHHES, BOSHUKHOBCHUE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJAd, €CTECTBEHHAass W HCKYCCTBEHHas
PaIuOaKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIONB3YAd (U3UYECKUE BEITHMYMHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ M 4YacToTa
KoieOaHu B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCcTosHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPH OIMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HA4YeHHs M EJAUHMIIbI, YKa3bIBATh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

OMUCHIBATh H3YyUYECHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3YS
bu3nuecKkue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MIEPHOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (U3UYECKUH CMBICIT
UCIIOJIb3YEMBIX BEJMYMH, MX OOO3HAUYEHWS W CAWHMIIBI, YKa3biBaTh (OPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETMUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3YyS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U MapaJIEILHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Jxoynsa—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIpPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa Mg pororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHEHUS HUMITYJbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJaTthl bopa,
3aKOH PaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHUE BEKTOPA MHIYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBaTh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOIHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmyupoBath TpobiieMy/3aady M THUNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE U KOCBEHHBIC M3MEPEHUSI (PUBHUECKUX BEJIUYUH, TPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

WCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYWH C HCIOJb30BaHUEM
OpSIMBIX  HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (UKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOMI0IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1a0OPATOPHOIO
000opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3YsI (PM3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BEIOWPATh (PU3UYECKYIO MOJECINb, BBIACIITh (PU3HMUECKUE BEIMYMHBI U (POPMYIIHI,



HEOOXOJMMBbIE ISl €€ peIlleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEATBbHOCTH
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4H: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYyXIECHHUH C ONOpOM Ha M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4€OHOW U HAyYHO-NOMYJISIPHOM MH(pOpMALUH, ITOJTYy4EHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUYECKU aHAJIN3UPOBATh MOIy4aeMyt0 HH(OPMALINIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA WX O€30MaCHOTO MCMOJIH30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUHCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pPOBbsI U COOJIOICHUS HOPM 3KOJOTHYECKOTO
TOBEJICHUS B OKPYKAOIIEH Cpee;

paboTaTh B Tpymlme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNBI, PAlMOHAIBHO PpACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHHBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungpoBbie
Ne /o P Kontpoabnbie IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOJbl HAYYHOT'O TTO3HAHUS 2 bubmmorexa [TOK
) 8 yi https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 5 bubmorexa LHOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/ 74 1bf72
Hroro no pazgeny 18
Paszpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
’ TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJMHAMUKHU 11 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 4 bu6mmorexa [IOK

@dazoBbIE TEPEXOBI

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




Uroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

4.1 DNIeKTpOCTaTUKA 10 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68




11 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. DneKTpoMarHuTHas 11 1 3 bubnnoreka [JOK
) WHTYKIIAS https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YeCcKHe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
’ KoJieOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 5 | bubnnoreka [JOK
’ BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
2. 10 3
3 Onika https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIMAIBHOM TEOPUHU 4 | bubnnorexa [JOK
' OTHOCHUTEIIBHOCTHU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
bu6mmorexa [IOK
4.1 i
IICMEHTEL KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aToma 4 bubnuorexa [IOK




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

4.3

ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 bubmmorexa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngi;;f;;gg};mlcgk
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoimuecTBo
Ne ii/mn Tema ypoka qacoB
Bcero
| ®usnka — Hayka o npupone. Hayunsie MeTOAbI TO3HAHUS 1
OKPY’KaroIEero Mupa
) Ponw 1 mecTo pusuku B hopMHpOBaHUHM COBPEMEHHON HayYHOM 1
KapTUHBI MUPA, B IPAKTUUECKOH EATEIbHOCTH JIIOIEN
3 Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
neukenus. [lepemenienue, CKOpocTh, yCKOPEHHE
4 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE 1
5 PaBHOyCcKOpEHHOE IPSIMOJIMHENHOE ABM)KEHNE 1
6 CBobOogHOE mazieHue. Y CKOpeHrne CBOOOHOTO TaICHUs 1
7 KpuBonuneiinoe npuxenue. [[BrkeHne MaTtepraibHON TOUKH 1
10 OKPYKHOCTHU
g [Tpuaumn otHOcuTenbHOCTH ["anunes. IHepruaibHbIE CHCTEMBI 1
orcuera. [1epseiii 3akoH HeroTOHA
9 Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 1
3akoH HploTOHA /171 MaTepuaibHON TOUKU
10 Tpernii 3akoH HbIOTOHA [UIs1 MAaTEpPHUAIIBHBIX TOYEK 1
1 3akoH BceMupHoro tarorenus. Cuna tsxectu. [lepBas 1
KOCMMYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koapuument tperns. Cuia conpoTHBIECHUS 1
IIPYU IBUKEHUH TeJla B )KUJKOCTH WUJIH rase
[TocTynaTtensHOE U BpaIlaTeIbHOE JABMKEHUE a0COIIOTHO 1
14 TBEPAOro Tena. MomeHt cuiibl. [lneqo cuibl. Y cnoBus
paBHOBECHSI TBEPAOTO TEa
NMnynsc maTepraibHOW TOUKH, CUCTEMBI MATEPUATIbHBIX 1
15 ToueK. MMIynbc cuibl. 3aKOH COXpaHEHUS UMITYJIbCa.
PeaktuBHOE NBHXKEHUE
Pabota u momHOCTh cuibl. Kunerndeckas aHeprus 1
16 MarepuanbHO Toukn. Teopema 00 N3MEHEHHHN KHHETHYECKON

SHEPTUU




[TorenmaneHas 3Heprus. [loTeHUHaBHAS SHEPTUSA YIPYTO

17 nehopMUPOBAHHOU NMPYKHUHBL. [loTeHIMaNbHAs SHEPTUS Tea
BOJIM3U MOBEPXHOCTH 3eMIIU
[ToTeHnmanbHbBIC U HEMOTEHITMAIBHBIC CUITBI. CBSI3b Pa0OTHI

18 HETMOTEHIIMAIbHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON 3HEPTUU
Jlaboparopuas pabota «VccinemoBanue CBsi3u pabOTHI CHITBI C

19 W3MEHEHUEM MEXAHUYECKOW SHEPTUHU TeJIa HA IPUMEPE
pacCTsKEHUS PE3UHOBOTO KI'yTay

20 Kontponbnas padota nmo teme «Kunemaruka. J[unamuka.
3aKOHBI COXpaHEHUSI B MEXaHUKE)

o1 OCHOBHBIE MOJO0XKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH.
Bpoynosckoe neuxenue. qubddysus

” XapakTep ABMKEHUS U B3aUMOJCHCTBUS YaCTUL] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, JKUJIKOCTEH U TBEPIBIX TEI

3 Macca monekyn. KonnyectBo BemiectBa. [locrosinnas
ABorazapo

24 TennoBoe paBHoBecue. Temneparypa u e€ nzmepenue. [llkana
temneparyp Llenbcus

25 Wneansnsiii raz B MKT. OcnoBHOe ypaBHenne MKT
AOcoiroTHast TeMIiepaTypa Kak Mepa cpeHell KHHETHUECKOM

26 SHEPIrUU JBUKEHUS MOJIEKYJ. Y paBHeHHEe MeHeneena-
Kianeiipona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

)3 JlabopaTtopHas pabota «lccnenoBanne 3aBUCUMOCTH MEXKITY
rapaMeTpamMH COCTOSIHUS Pa3pe’KEHHOT0 raza»

29 N3omporieccsl B uaeanbsHOM raze u ux rpaduueckoe
Mpe/iCTaBIeHHE
BuyTpeHHs1s sHEeprus TepMOIMHAMUYECKOW CUCTEMBI U

30 criocoObl e€ n3MeHeHus. Konuyecto TemnoTs! 1 padora.
BuyTpeHHsis sHEprus 0JTHOATOMHOTO MJI€aJIbHOTO ra3a

31 Buns! Tenonepenaun

1 VY nenbHas TEMIOEMKOCTH BemiecTBa. KonnuecTBo TEMI0Th IpU
Terionepenaye. AauabaTHbIN mpoiece

13 [TepBbIii 3aKOH TEPMOAMHAMUKY U €T0 TPUMEHEHHE K
u3o0IpoLeccam

34 HeoOpatumocTs niporieccoB B mpupoae. Bropoii 3akon

TCPMOJAUHAMUKHN




35

[punuun nevictus u KIII TemioBoit MammHbl

36 Hukn Kapno u ero KIT{

37 DKOJIOTHYECKHUE TIPOOIEMBI TEIIIOIHEPTCTHKN

18 Oo6o06maromuit ypok «MonekymnspHas ¢pusuka. OCHOBBI
TEPMOAVUHAMUKI

39 KontponsHas padora no reme «MonekyispHas Gu3uka.
OCHOBBI TEPMOIMHAMUKK

40 [TapoobpazoBanue u kKoHAeHCanws. ViciapeHne u KumeHue

A1 AGCoIt0THAs M OTHOCHUTENbHAS BIAXKHOCTh BO3IyXa.
Hacpimennsiii nap
Tsépnoe teno. Kpucrammmueckue u amopdHbie Tena.

42 AHM30TpONUS CBOWCTB KPUCTAILIOB. JKUAKNE KPUCTAJUIBL.
CoBpeMeHHbIE MaTepHallbl

43 [InaBneHue u kpuctauu3auus. Y JesibHas TEIUIOTa MJIaBICHHUS.
CyOnmumarust

44 YpaBHEHHE TEIJIOBOTO OajlaHca

45 OnexTpuszanus Ten. JNeKTpudeckui 3apsa. JBa Buna
NEKTPUYECKUX 3apsI0B

46 IIpoBOAHMKY, TUINEKTPUKH U TIOJYNIPOBOJHUKH. 3aKOH
COXPAaHEHHUs IEKTPUUYECKOTO 3apsiia

A7 B3aumogpeiictBue 3apsanoB. 3akod Kynona. Toueunsrit
IIEKTPUYECKUI 3aps]T

43 Hanpsx€HHoCTh 251ekTprueckoro nois. Ipuanun
CYNEPIO3ULIMH IIEKTPUUYECKUX NToseH. JIMHNM HanpspKEHHOCTH

49 Pabota cun anekrpoctaruyeckoro noist. [Torennuan. Pasnocts
IIOTEHIIUAJIOB

50 [IpoBOAHMKY M TUANEKTPUKH B 3JIEKTPOCTATUUECKOM IOJIE.
JysnexkTpudeckas MpOHUIIAEMOCTh

51 OnexrpoémkocTs. Konnencarop

59 DIEeKTPOEMKOCTD IJIOCKOTO KOHJAEHCATOpa. DHEPrus
3apsHKEHHOI0 KOHAEHCaTopa

53 JlaGopatopnas pabora "HM3Mepenue 371eKTpOEMKOCTH
KOHJeHcaTopa"
[TpuHIMTT NEHCTBUS ¥ IPUMEHEHNE KOHAEHCATOPOB,

54 KOIIMPOBAJIBHOTO allapara, CTpPyWHOIro IpUHTEpa.

DneKkTpocTaTHyYecKast 3aluTa. 3a3eMJICHUE SIEKTPOPUOOPOB




DNEKTPUUECKUH TOK, YCIIOBUS €TI0 CYIIECTBOBAHUS.

55 [Tocrosaunsiii Tok. Cuna Toka. Hanpsbkenue. ConpoTuBiIeHUE.
3akon OMa Jy1s ydacTKa 1enu
[TocnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COCIMHEHNE 1
56 npoBoAHKUKOB. JlaboparopHas pabota «/3yd4eHne cMEIanHoTro
COCIMHEHUS PE3UCTOPOBY»
57 PaboTta u MOIITHOCTH AIEKTPUIECKOTO TOKA. 3aKoH JKOyIis- 1
Jlenna
3akoH OMa 1Sl OJTHOM (3aMKHYTOM ) SJICKTPUUYECKOH TIEITH. 1
58 KopoTtkoe 3ambikanmne. JlabopaTtopHas padora «3mepenue
O/1C ucToyHuKa TOKa U €ro BHyTPEHHETO COMPOTUBIICHHUS
DNeKTpOHHAs TPOBOAUMOCTH TBEPBIX METAIOB. 3aBUCUMOCTh 1
59 COIPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.
CBepXnpoBOIUMOCTD
60 DnexTpuueckuil Tok B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX 1
MTy4KOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U IPUMECHAs 1
61 MpoBOAUMOCTb. CBOICTBA p—N-IIepexo/ia.
[TonynpoBoIHUKOBBIE TPUOOPHI
2 DIEeKTPUYECKHI TOK B paCTBOpaxX M pacijiaBax 3JIEKTPOIUTOB. 1
DIEeKTpOoNUTHYECKAs JUCCOLMALIMS. DIEKTPOIIU3
63 DneKTpUuYecKuil TOK B razax. CaMoCTOATENbHBIN 1 1
HECaMOCTOSTENbHBIN pa3psaa. MonHus. [1nazma
64 DnexTpuueckre mpuOopsl U YCTPOKMCTBA U UX MPAKTUIECKOE 1
npuMenenue. [IpaBuna TeXHUKH 6€30MaCHOCTH
65 O6o0mmaromuii ypok «JIeKTpOANHAMUKAY 1
66 KonTponbHas pabota o Teme «3nekTpocTaTika. [IocTOSHHBIN 1
ANEKTpUYECKU TOK. TOKHM B pa3iIM4HBIX CPeax»
67 PesepBHblit ypok. KonTponbHas paboTa no teme 1
"OnexkTpoauHaMuka"
68 PesepBHbIit ypok. O606maromuii ypok mo temam 10 kimacca 1
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KIIACC

KoimuecTBo
Ne n/m Tema ypoka qacoB
Bcero
[TocTossHHBIE MArHUTHI U UX B3aUMOJEHCTBUE. MarHuTHOe 1
1 nosie. BekTop MarHuTHOM MHAYKIUU. JINHUY MarHUTHOU
WUHIYKIUU
) MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena. 1
B3anMozeicTere MpoBOIHUKOB C TOKOM
3 JIaGoparopHas padota «/3yueHne MarHuTHOTO MOJIS KaTYIIKU 1
C TOKOM»
JleiicTBrEe MarHUTHOI'O NOJISl HA MPOBOJHUK ¢ TOKOM. Cuiia 1
4 Awmmepa. JlabopatopHast pabora «ccinenoBanue neicTBus
IIOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»
5 JleficTBrEe MarHUTHOTO TOJI HAa JBUKYILYIOCS 3apSKEHHYIO 1
yactuiy. Cuna Jlopenna. Padota cuiiel Jlopenna
DnekTpoMaruuTHas UHAYKIUs. [loTOk BekTopa MarHuTHOM 1
6 nHaykuuu. O/1C nHaykuuy. 3aKoH IEKTPOMarHUTHOM
nnaykuuu Papanes
7 JlabopaTtopHas pabota «MccnenoBanue siBJIeHUS 1
ANEKTPOMAarHUTHOW MHIYKIIU
NunyktuBHOCTD. SIBNeHMe camounaykuun. IJC 1
8 CaMOWHIYKIIMHU. DHEPIrHsi MArHUTHOTO MOJISl KATYILIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe
TexHnuyeckue ycTpoicTBa U UX MPUMEHEHHUE: IOCTOSHHbBIE 1
9 Mar"MThl, 3JIEKTPOMAarHuThl, 3J1€KTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHIl, MHAYKIIMOHHAS TeYb
10 Ob6o06maromuit ypok «MarauTHoe nose. JIeKTpOMarHuTHas 1
WHIYKIUS
1 KontponbHas pabota mo teme «MarHutTHoe moJe. 1
DneKTpOMarHuTHas WHIYKIIHS)
CBoboHbIe MexaHnueckue koaebanus. ['apmonuueckue 1
12 KoseOaHus. YpaBHEHNE TapMOHUYECKUX KOJIEOaHUH.
[IpeBpamenue sHepruu
JlaGopatopHnas pabora «lccnenoBanue 3aBUCUMOCTH ITEPUO/IA 1
13 MaJIbIX KOJIeOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH U MAcChl
rpy3a»
14 KonebarenpHbiit KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIC 1

Kosie0aHUs B UICAIBHOM KOJIe0aTeIbHOM KOHTYpe. AHAIOTHs




MCKAY MCXaHUYCCKUMU U SJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHUsI SHEPTUU B U1€aTbHOM

15 K0J1e0aTeIbHOM KOHTYpE
[IpencraBienue o 3aTyxarouux koiedaHusx. BoiHy)1eHHbIE

16 MexaHn4yeckue kosiebanus. Pesonanc. BeiHyX1eHHBIC
ANEKTPOMarHuTHbIE KoieOaHus
Ilepemennsblil Tok. CUHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

17 MoUHOCTh NEPEMEHHOIO TOKA. AMIUIUTYJTHOE U JEUCTBYIOIIEE
3HAYEHHUE CUJIBI TOKA M HAMPSHKEHUS

18 Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
BJIEKTPUYECKON SHEPTUU
YCTpORCTBO U MPAKTHUECKOE MPUMEHEHUE IIEKTPHUUECKOTO

19 3BOHKA, TEHEPATOpa MEPEMEHHOI0 TOKA, TUHUI
aNeKTponepeaay
DKOJOTHYECKHE PUCKU TPU MTPOU3BOJICTBE IIEKTPOIHEPTHH.

20 KynpTypa ncnonb3oBaHus 3J€KTPO3HEPTUU B TIOBCEIHEBHOM
KU3ZHU
Mexanuyeckue BOJHBI, YCIIOBUS pactipoctpanenus. [lepuo.

21 CkopocTb pacnpocTpaHeHus U JuinHa BoJHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI

2 3ByK. CkopocTh 3ByKa. ' poMKoCTh 3ByKa. Beicora Tona. TemOp
3BYyKa

7 DneKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U ckopocTh. [llkana
3J€KTPOMAarHUTHBIX BOJIH

24 [IpuHUUMIIBI panOCBA3U U TeNeBUAeHU. PazButue cpeacTs
cBa3u. Paguonokanus

25 Konrtponsnas padora «Konebanus 1 BOJTHBD)

26 [IpssMonMHENHOE pacpOCTPAHEHHUE CBETA B OJJHOPOJHOM cpene.
Toueunslil HICTOYHMK cBeTa. JIyd cBeTa

7 OTtpaxeHue cBera. 3aKOHbI OTpaxkeHus ceera. [loctpoenue
M300paXkKeHM B IJIOCKOM 3epKalie

)3 [Ipenomnenue ceera. [lonHOE BHYTpEeHHEE OTpAXKEHUE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO OTPAXKEHUS

79 JlabopaTtopHas pabota «3mepenne moka3aress IpeoMICHUs
CTEKJIa»

30 Jlunssl. [Toctpoenue nu3obpaxenuit B mua3e. @opmylia TOHKOM
JIUH3bI. Y BEJIMYEHUE JIUH3BI

31 JlaGopatopnas pabora «lccnenoBanue CBOWCTB H300paKeHUH

B JIMH3ax»




Hucnepcus ceeta. CroxxHbIN cocTaB 6enoro cBera. LIBer.

32
JlabGopaTopHas pabora «HabOmroaeHne nucrepcun CBeTay

3 WNurtepdepentus creta. Judpakmnus ceeta. AudpakimonHas
peméTka

34 [Tonepeunocth cBeTOBBIX BOIH. [lonsipuzanus ceeta

35 OnTrueckue MpuOOPHI U YCTPOICTBA U YCIOBUS UX
0€301acHOTO MPUMEHEHUS

36 ['paHuIpl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU.
[Toctynatel criennaabHONU TEOPUU OTHOCUTEIHLHOCTH

37 OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aM€/JIEHNE BPEMEHU U
COKpAIIeHHE JUIUHbI

18 DHeprus ¥ UMNYJIbC PENSTUBUCTCKON YyacTulbl. CBSI3b MacChl C
SHEPTUEH U UMITYIILCOM. DHEPTHUSI TIOKOS

39 KonTponbnas padota «Ontuka. OCHOBBI CIEIMATEHON TeOpUn
OTHOCHUTEIbHOCTH»

40 ®otonsl. opmyna [Inanka. DHeprus 1 UMIyabC GoToHa

Al OtkpeiTre u uccnenoBanue Gorordpdexra. Onbiter A. I'.
CroneroBa

4 3akonbl portorddexra. YpaBHeHUE DUHIITECHHA TSI
¢dotorddekra. «KpacHas rpanunay» porospdexra

43 Jasnenue cera. OnwiTel [1. H. JIeOeneBa. Xumudeckoe
JIECTBUE CBETA

44 TexHu4eckue ycTpoucTBa U IPAKTUYECKOE IPUMEHEHUE:
(dboTosrneMeHT, POTOAATYHK, COTHEUHAsi OaTtapesi, CBeTOAUO

45 Pemrenue 3amau no reme «J1€MEHTHI KBAHTOBOUM ONTHUKI

46 Mopenb atoma Tomcona. OnbiTel Pezepdopaa mo paccessHuio
a-yactuil. [InmanerapHas mojenp aroma

47 IToctynatel bopa

43 W3nyuenue u nornomuieHue GOTOHOB MPH MEPEXOie aToma ¢
OJIHOTO YPOBHSI SHEPTUU Ha Apyroi. Bunel cnekTpos
BosiHoBBIE cBOMCTBa yacTul. Bossl ne bpons.

49 KopnyckynsipHo-BonHOBOM ayanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

50 OtkpeiTre paguoakTuBHOCTH. OnbITH Pesepdopaa mo
OIIPEEIIEHUIO COCTABA PAIMOAKTUBHOTO U3ITy4YEHHUS

51 CgoiicTBa anbda-, 6era-, raMMa-u3nydeHus. Biusaue

PaauOaKTUBHOCTH HA XUBBIC OPraHU3MBbI




52

OTkpbITHE IPOTOHA U HEWTpoHa. M30Tombl. Anbda-pacna.
DNEeKTPOHHBIN M MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydeHue

53

54

55

56

OHeprus cBA3M HYKJIOHOB B sipe. SlnepHble peakuuu. SnepHblit
peaktop. IIpobaembl, mepCreKTUBBL, IKOJOTHYECKUE ACTIEKTHI
SIEPHOM SHEPrEeTUKH

OnemeHTapHble YacTULBl. OTKPBITHE TO3UTPOHA. MeTonbI
HAOJIOACHUS M PETUCTPALIMH HJIEMEHTAPHBIX YacTull. Kpyribrii
crosl «@yHaMeHTaIbHbIE B3aUMOEHCTBY. ENMHCTBO
(bu3nUIecKoil KapTHHBI MUPa»

Bup 3Bé3qnoro Heb6a. Co3pesnus, spkue 3BE3/bl, IIIAHETHI, UX
BuauMoe IBuxeHue. ColaHeyHas cucrema

Connue. Conneynast akTuBHOCTh. McTounuk sneprun CosiHua u
3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/IbI ITIABHOMN
MOCIICI0BATEILHOCTH. BHYTpeHHEE cTpOoeHUE 3BE3 .
COBpeMeHHBIG HpeI[CTaBJIeHI/Iﬂ 0 HpOI/ICXO)KI[CHI/II/I U 3BOJIFOIINA
Counna u 3BE37

58

59

60

61

Mnineunsiii [1yTe — Hama 'anaktuka. [lonoxenue u 1BHxeHHE
Connua B I'anaktuke. ["anaktuku. YEpHbIe ABIPHI B siApax
TalaKTHK

Bcenennas. Pa3z6eranue ranaktuk. Teopust bonbiioro B3psiBa.
PennkroBoe uznyuenue. Meraranaktuka

Hepemennsie npobieMbl aCTpOHOMUHT

KonTponbHas paboTta «neMeHThl aCTPOHOMHUU U
acTpOpUUKI

62

O6o06matomuii ypok. Poib ¢pusuku u actTpoHOMuUu B
SKOHOMHYECKOM, TEXHOJIOTHUYECKOM, COIMMAIFHON M STHYCCKOM
cdepax AeaTeTbHOCTH YeTIOBEeKa

63

64

O6o06matomuit ypok. Poib u Mecto pusmku u acTpOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O6o06maromuit ypok. Posib pusnueckoit Teopun B
(bopMHpOBaHUY MPEACTABICHUHN O PU3NUECKON KapTHHE MHpa

65

O6o06maromuii ypok. Mecto pusnveckoir KapTHHBI MUpa B
o01eM psiy COBPEMEHHBIX €CTeCTBEHHO-HAYYHBIX
MIPEJCTAaBICHUNA O MIPUPOJIE

66

Pe3epBHbIil ypok. MarHuTHOE moJie. DNEKTPOMarHuTHas
WHIYKIUSA

67

PesepBubil ypok. OnTuka. OCHOBBI CIEIIUATBHON TEOPUHU
OTHOCUTEIbHOCTH




68

Pezepusiii ypok. KBantoBast pusuka. D1eMEeHTHI aCTPOHOMUHU U
acTpodu3uku

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpax poJib M MecTo (u3uKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

(u3nuecKux 3aaa4y

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETUUYECKOH Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJUHEIHOe JBH)KEHHE, CBOOOJHOE MaJeHHe
T€d, JABWXKEHHE IO OKPYXHOCTH, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3us, OpPOYHOBCKOE JBUIKEHHE, CTPOCHUE IKHIAKOCTEH U
TBEPABIX  TeN, U3MeHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxytaXkieHnun), TeIJIOBOE paBHOBECHE, HCIApEeHHe, KOHJIEHCAllMs,
IJIaBJI€HUE, KpUCTAJUIM3alus, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MNPy ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBUE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JBIDKEHHE, HCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHIa, WMIYJbC Teja, KHWHETUYecKas DJHEeprus,
MOTEHIMabHasE JHEpPrHs, MeXaHudeckas paboTa, MexXaHW4yecKas
MOIITHOCTh; TIPU ONMHMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUYECKHI CMBICI
UCIOJIb3YEMBIX BEJIWYHMH, MX O0O3HAu€HUs M EJAMHULIBI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu




10.5

OnuceiBaTh HM3YYCHHBIC TEIUIOBBIC CBOWCTBA T W TEIUIOBBIC
SIBJICHUS, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TeMIeparypa, Cpe[Hsisi KHHETHYEeCKash DJHEPrus XaOoTHYECKOTO
JBYDKECHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTh MOJICKYI,
KOJMYECTBO  TCIUIOTHI, BHYTPEHHss dSHeprus, paboTa Ta3a,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENsS, IpPHU
OINHCaHUU PaBUIIBHO TPaKTOBaTh busnveckuii CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(GopMyJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIUYMHY C APYTUMHU

BCIIMYHUHaAM

10.6

10.7

OnuceiBaTh M3y4yEHHBIE JJEKTPUUECKHE CBOWCTBAa BEILECTBA U
ANIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJIMYMHBI: JJIEKTPUYECKUN 3apsia, JJIEKTPUYECKOE oJie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMBbIX
BETMYMH, WX OOO3HAUEHHMS | EAMHUIBI;, YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYl0 BEIWYMHY C JAPYTUMHU

BEiIn4YnHaMun

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SABICHMS, HCHOIb3Ys
(u3nyecKkre 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMUpPHOTo Tsrotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLINAI CYNEPIO3ULUN CUJI, TIPUHLIUIT
paBHOIIpaBUs HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYK0 TEOPUIO CTPOEHUS BEIIECTBA, a30BbIC 3aKOHBI, CBA3b
CpPEeIHEW KUHETUYECKOM SHEPruU TEIUIOBOIO JBHKEHUS MOJEKYN C
aOCONIOTHON TeMIIepaTypol, MEpBBI 3aKOH TEPMOJMHAMUKHU; 3aKOH
COXpAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YEeCKOe

BBIpQKEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH

10.8

10.9

OOBACHATh OCHOBHBIC TPHUHIIUIBI JCUCTBUS MAIlMH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh yCIOBUS UX 0€30MacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO (PU3NYECKUX SIBICHUN U
MPpOLECCCOB C UCIIOJIB30BAHUCM MPSAMBIX U KOCBCHHBIX H3MepeHHﬁ; Ipu
sToM (opmyaupoBaTh MpobiemMy (3agady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEAIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYTUPOBATH BHIBOIBI

10.10

OCYH.[GCTBJBITL npsAMbIC W KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-IGCKI/IX




BEJIMYHUH; MPH 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO0 HM3MEpPEHHS U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKNU HOFpGHIHOCTefI H3MepeHI/Iﬁ

10.11

10.12

10.13

10.14

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3MUECKUMH BEIMYHMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMI; IPU 3TOM KOHCTPYUPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJIYYEHHOM 3aBUCHUMOCTH
(Gu3nMYecKUX BEJIMYUH B BUJE TaOJIUI U TPa(UKOB, J1e1aTh BHIBOJIBI IO

pe3yJibTaTaM UCCIIEA0BAHUS

Cobnromate mpaBwia  0€30MIaCHOTO  TpyJda TpPH  IPOBEICHHUH
HCCIEIOBAaHUM B  paMKax Y4eOHOTro SKCIEPUMEHTa, Yy4eOHo-
UCCIIEI0BATENIbCKOM U NPOEKTHOW AEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a/laud ¢ SBHO 3aJJaHHON (DPU3UYECKON MOJIETIbIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI U TMPUHIUIBI, HA OCHOBE aHalu3a
yCIOBUSI  3aJaud  BbIOMpATh  (U3UYECKYIO MOJENb, BBIICTATH
¢du3nyeckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MIPOBOJIUTH PACU€THl U OLIEHUBATh PEATbHOCTh MOJIYYEHHOI'O 3HAYEHUS
(bu3MUecKOil BETUIHHBI

Pemarn Ka4eCTBEHHBIC 3aJauu: BBICTPAaNBaTh JIOTUYECKH
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKJACHUW C OMOPOW Ha WU3yYEHHbBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

10.15

10.16

Hcnonp3oBaTh mpu  pelieHUHd y4yeOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpUPOBaHMS,
UHTEpOpEeTalMi M MpeJICTaBICHUS y4yeOHOM W Hay4yHO-NOIMYJISIPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpHI BKJIAJa POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

10.17

10.18

Hcnonb3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e301MacHOCTH Ipu 00palleHuy ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

PaGoTtate B rpymnme ¢ BHIOJIHEHUEM PA3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAaHUpPOBaTh  paboOTy  TPYIIbl, PAlUOHAIBHO  PaCHpPElesATh
00s13aHHOCTM M IUIAHUPOBAThb JEATENBHOCTh B HECTaHAAPTHBIX
CUTYyallUsIX, aJleKBaTHO OLIEHMBAaTh BKJIAJ KaXXJOT'O W3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMAaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH M TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sIepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHIH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue sBIEHUS (IIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUYECKasi MPOBOJUMOCTb, TEIMJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANEKTPOMAarHuTHasT MWHAYKLWSA, JEHCTBHE MArHUTHOrO TMOJds Ha
IIPOBOAHUK C TOKOM M JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpejomiieHue, HuHTepdepeHuMs, audpakuus U
MoJIApU3alusl CBETa, AMUCIEPCHUS CBETa, (OTOAEKTPUUECKUH 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaaOaKTUBHOCTDH

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUICCKYIO MPOBOJAUMOCTD Pa3IHIHBIX
Cpel) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HaNpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanos, DJIC, paboTa Toka, WHAYKIIHS MarHUTHOTO
mons, cuna Awmmepa, cwia JlopeHla, WHAYKTHUBHOCTh KATYIIKH,
SHEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsijl U CHjia TOKa B MPOIecce
FapMOHHYECKHUX 3EKTPOMArHUTHBIX Koje0aHui, boxycHoe
paccTosiHie W ONTHUYEeCKas CHJIa JIMH3BI, MPU OMUCAHWUU TPABHILHO
TPAKTOBAaTh (PU3WYECKUH CMBICT HCIOIB3YEMBIX BEIMYWH, UX
o003HaUYeHMUsI U EOUHMIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTUYUHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, SHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHUU
IpaBUJIBHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 00O03HAYCHUS H CAWHUIIBI, YKa3bIBATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINMYMNHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHMHBI

AnanmusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M OPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOIO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMH, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHUS DJIEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHGHHUsT  MacCOBOIO  YHWCJA, TMOCTYynaTtel bopa, 3akoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpanu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

IIpOBOAHHKA C TOKOM, CHJIbI AMnepa n CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJiOM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI IO UCCIE0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MPH
aToM (dopmyaupoBaTh MpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIICCTBJ'ISITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh U3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUM; TMpPU OITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna HpH  MPOBEICHUU




UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCJIEN0BATENbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJb30BAHUEM

WU3MEPUTEINIbHBIX YCTPONCTB U JaOOPaTOPHOTO 000PYI0BaAHUSA

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dusnueckrue BENUYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ PEeIICHUS,
IIpOBOAUTDH paC‘-IéTBI U OLOCHHUBATH PCAJIBHOCTD MOJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBaHWUS,
UHTEpIpEeTalMi W NPEJACTABICHUS y4yeOHONM U HAY4YHO-IOIYJISIPHOU
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHaJM3UPOBATh MOJTydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MAaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IMPOLIECCOB OKPY’KAIOIIET0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTh TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecTiedeHns: 6e30MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISI COXpPAHEHUs 3[0pPOBbS U

cOOIIOICHHSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karolllel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUTaHUpOBaTh ~ pabOTy  IpyNNbl,  PAlMOHAIBHO  pacHpeaessaTh
O053aHHOCTH M IUIAHUPOBATh JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 M3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
pa3jaena

Kox nposepsiemoro

IIpoBepsieMble 31€eMEHTHI COAePKAHUA
JJIeMeHTa

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayuneie meTonst
. MIO3HAHUS OKPY)KaIOILIEro  Mupa. Pounb
JKCIIEPUMEHTA U TEOPUHU B IPOLECCE MMO3HAHUSA

MPUPOABI. DKCIIEPUMEHT B (PU3HKE

MogenupoBanue  (U3MYECKUX  SIBICHUH U
npoueccoB. Hayuneie runoressl. dusnueckue
3aKOHBl M TEOpUHU. ['paHMLIBI NPUMEHUMOCTU
1.2 ¢usnvyeckux 3aKoHOB. [IpHHIUI COOTBETCTBHSI.
Porp um mecto ¢usukun B (HopMUpOBaHUU
COBPEMEHHOM HAay4HOW KApTUHBI MHpa, B

MIPaKTUYECKON JESITEIHOCTH JTIOACH
MEXAHUKA
##HPari#KIMTHEMATHUKA

Mexannueckoe aBmkeHHe. OTHOCHUTEIBLHOCTH
2.1.1 MeXaHu4JecKoro aBmkeHusd. CHucreMa OTCUETA.

Tpaexropus

2.1

Ilepememienne, cKOpoCTb (CpedHssi CKOPOCTb,
MIHOBEHHAs CKOpOCTh) u YCKOpEHHE
2.1.2 MaTepualbHOM TOYKH, MX IPOCKIUU HA OCH
cucTeMbl KoopauHaT. ClokeHue nepeMeneHui

U CJI0KEHHE CKOPOCTEMN

PaBrOMepHOE " PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE JBHKECHUE. I'paduku
2.1.3 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS,
IyTH ¥ MEPEMELEHUS MAaTePUaAIbHON TOYKH OT

BpEMEHU




2.2

2.1.6

CBobOoaHoe najzeHue. Y CKopeHrne cBOOOHOTO

najeHust

KpuBonuneitnoe  nBuwxeHue. PaBHOMepHOe
JIBUKEHUE MaTepuaIbHOU TOYKHU o
OKPY)XKHOCTH. YTJOBas CKOpPOCTb, JIMHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LleHTpOocTpeMUTENIbHOE YCKOPEHHE

TexHnuueckue YCTpOICTBA: CIIUJIOMETD,
NBIKEHUE CHApSOB, LIETIHbIE W PEMEHHbIC
nepegadu

IIpakTrueckue paboTHI. U3zmepenne
MTHOBEHHOM CKOPOCTH. Hccenenosanue
COOTHOULIEHUSI MEXIy NYyTSIMH, IPOWUJIEHHBIMU
TEJIOM 3a IIOCJIEI0BATEIIbHBIE paBHbIE
MPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM
JIBIDKEHUM C HAYaJIbHOM CKOPOCTHIO, pPaBHOU
Hymo. M3yueHue NBHXKEHHS LIApHKa B BA3KOU
KUJIKOCTU.  VI3yueHue  JBWIKEHUS  Tela,

6p0H_IeHHOFO TOPU30HTAJIBHO

#i#HPari## IMHAMUKA

2.2.1

[IpuHnun ortHocurensHOCcTH ['anmunes. Ilepsbiit
3akoH Hprorona. HMHepuuanbHble CHCTEMBI

oTcuéTa

222

223

Macca tema. Cuna. IlpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HbloToOHa I MaTepHaIbHON
TOYKM B HHEPUUAIBHOM CHCTEME OTCUYETa
(UCO). Tperuit 3akon HproToHa  mus

MaTCpHaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'0 TATOTCHMUA. Cuna TSKeCTH.

HepBa;I KOCMHUYCCKasd CKOPOCTh. Bec Tena

225

Cuia ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe tpenue. Cuna TpeHUsA

CKOJIB)XCHUA n CHJIa TPCHUMA IIOKOA.




227

Kosddunment tpenus. Cuna COMpOTHBICHUS
MU JABMDKEHHUH TEJIa B )KUAKOCTH WJIH Ta3e

HOCTyrIaTCJ'IBHOG U BpalaTcjibHOC JIBUXCHUE

a0COFOTHO TBEPIOTO TeTa

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCH BpaH_[CHI/IH.
[Tnedo cuibl. YcaoBHs paBHOBECHS TBEPIOTO
teaa 8 UCO

229

2.2.10

TexHuueckue YCTPOWCTBA: MO ALIUITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[Mpaktiueckre paboThl. M3ydeHue IBHKEHHS
Opycka 1O HAKJIOHHOH IUIOCKOCTH  IOJ
JICUCTBHEM HECKOJIIbKUX cuil. VccnaemoBanue
3aBHCHMOCTH CHJI YIIPYrOCTH, BO3HUKAIOIIMX B
nehopMUpyeMOi  TpPY)KHHE W PE3UHOBOM
oOpas3iie, OT BEIWYHHBI UX JedopManuu.
HccnenoBanue yCIOBHI paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIIETO OCh BpalllCHUSA

2.3

#HH#Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHy.]'ILC MaTepHaHLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepUaJbHBIX ToOuYeK. Mmmynbc cuibl U
U3MEHEHHE UMITyJIbCa Tella
539 3akoH  coxpaHeHuss wummyiasca B HCO.
o PeaktnBHOE NBHXKEHUE
233 PaGora cubl
234 MoImHOCTh CHITEI
535 Kunernueckass sHeprusi MaTepUabHOW TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUU
[TorenmmaneHass  >HEPrusl. ITorenmnuansHas
236 SHEprus ynpyro aeGpopMHpPOBAHHOW MPYKUHBL.
o [lorenumanpHass  sHepruss  Tena  BOJIU3M
MOBEPXHOCTU 3eMIN
[loTeHuManpHble M HENOTEHLMUAIbHBIE CHJIBL.
2.3.7 CBsi3b  pabOTBI  HEMOTEHIUATBHBIX CHJI C

H3MEHEHHEM MEXaHHYeCKOM SHCPIrUu CUCTCMBI




TeN. 3aKOH COXPaHEHMsI MEXaHUYECKON SHEPTUH

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS
3.9 TexHudeckue yCTpOMCTBA: JIBHXKCHHE DAKeT,
o BOZOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktnueckne paboTel. M3yueHue  CBs3M
53,10 CKOpPOCTEM TeJ Tpu  HEyNpyrom yjaape.

I/ICCJ'IG,Z[OBaHI/Ie CBA3HU pa6OTBI CHIJIBI C

U3MEHEHHEM MEXaHHMYSCKOM OHCPIUu TCJia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA

3.1

#HPart##OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxkenne. Juddysusa. Xapaktep IBUKEHUS U

BSaI/IMOHGfICTBHﬂ qacCTull BEIICCTBa

Mopenu cTpoeHus ra30B, JKUJIKOCTEH U TBEPIBIX
TeJl 1 00BSICHEHUE CBOWCTB BEILIECTBA HA OCHOBE

ITHUX MOJeIIeH

Macca wMonekyn. KomnudecTBo — BemiecTsa.
[TocTostnHas ABoraapo

TemmmoBoe paBHOBecue. Temmneparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus

Mopnens  upaeanmpHOro  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKON
TEOPUU UJI€aTBHOIO ra3a

AbGconoTHas TeMIieparypa Kak Mepa CcpeaHen
KMHETUYECKOM SHEpPruu TEIUIOBOrO JIBUKEHUS
yactul rasza. [llkana remneparyp KenpBrna

VYpasaenune Knanelipona — MenneneeBa. 3akoH

JanpToHa

l'azoBbie 3akoHBI. M30mponecchl B UACaIbHOM
ra3€¢ C IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA:

n30TepMa, U30X0pa, n300apa

TexHnuueckue YCTPOMCTBA: TEPMOMETP,




3.2

OGapomerp

3.1.10

3.2.1

322

[Ipaktuyeckne paboTel. V3mepeHHe Macchl
BO3JlyXa B KJIAacCHOM KkomHare. MccinenoBanue
3aBUCUMOCTH MEXJy I1apaMeTpaMu COCTOSIHUS

Pa3spEKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepmoauHamuueckass cuctema. BHyTpeHHss
SHEPTHUsi TEPMOJUHAMHYECKOM CHUCTEMBI U

CIocoObI €€ H3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

OHEPIUsa OAHOATOMHOI'O NACAJIBHOI'O Ira3a

323

Bunel  Temionepenauu:  TEMJIONPOBOJHOCTb,
KOHBEKILUS, HW3JIyYeHue. TernoéMKOCTh Tela.
VYienpHass TeIJIOEMKOCThH BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICpCaauc

324

3.25

3.2.6

IIepBb1it 3ak0oH TepmoauHaMuku. I[Ipumenenue
IIEPBOIO 3aKOHa TEPMOJAUHAMUKH K
u3ompoueccam. ['papuueckas HHTepIpeTanus

paboTs raza

TermoBble  MamuHbl.  [IpuHIUMIBL  gelcTBUSA
TEIIOBBIX MamuH. [IpeoOpazoBanust sHEpTUH B
TEIUIOBbIX MammuHax. KoadduimeHT monesHoro
nevictBust (nanee — KIIJI) TerioBoW MarivHBI.

Huxn Kapno u ero KITJ{

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpaTtumocTs  mpoueccoB B IPUPOAE.
TeruoBbie JBUTATEIIH. DKOJIOru4ecKue

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texnuueckue YCTpOMCTBA: J(BUTaTeIlb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOUIbHUK,

KOHAUIMOHEP

3.2.8

[Ipaktuyeckue paboTsl. M3mepenue yaenbHOU

TEIUIOEMKOCTH

33

#HH#Par###AI'PEI’ATHBIE COCTOAHMA BEIIECBA. ®A30BLIE




INEPEXO/IbI

[MTapoobpa3oBanue u koHaeHcanws. Mcnapenue u

KUIICHHUC. y,[[eJ'IBHaH TCIL1I0Ta napoo6pa30BaHI/1${.

331 3aBUCUMOCTb ~ TEMIIEPATyphl ~ KUIEHUS  OT
JIaBJICHUS
33 AGcostoTHasT W OTHOCHUTENIbHAs  BIAKHOCTh
o Bo3ayxa. HacelmenHsli nap
Tsépnoe teno. Kpucrammmueckue u aMmopQHbIe
3.3.3 Tena. AHU3OTPOINMS  CBOMCTB  KPHUCTAaJUIOB.
Kunkue kpucramibl. CoBpeMeHHbIE MaTepUaIbl
134 [InaBnenne u KpucrauMzauus. Y jaelbHas
o TerioTa miasieHus. Cyonumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHudyeckue  yCTpOMCTBA:  TUTPOMETP U
336 IICUXPOMETP, KaJIOPUMETD, TE€XHOJIOTMH
o MIOJIyYE€HUSI COBPEMEHHBIX MaTepUalioB, B TOM
4KCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU
[IpakTuyeckue paboTsl. M3mMepeHne BIaXXHOCTH
3.3.7
BO3/yXa
4 DJIEKTPOAMMHAMUKA
###Par##OJIEKTPOCTATUKA
411 Onexrpu3zauus Tell. ODIeKTpUUecKuid 3apsza. JlBa
o BUJIa DJIEKTPUUECKUX 3apsi/IOB
4.1.2 [IpoBOIHMKH, AUDIIEKTPUKHU U MOJIYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs INEKTPUIECKOTO 3apsiaa
4.14 BsaumoneiictBue 3apsiioB. 3akoH Kynona
4.1 DneKkTpruyeckoe ToJe. Hanpsxénnocts
415 ANEKTPUYECKOTO OJIS. [IpuHnmn
o CYIEPHO3UIINH. JInauu HANPsHKEHHOCTH
AEKTPUYECKOTO TTOJIS
416 PabGora cuim  3IEKTPOCTATUYECKOTO  TOJISL.
o ITorennuan. PasHOCTE MOTEHITNAIOB
4.1.7 [IpoBOIHMKM U JUINEKTPUKA B IIOCTOSHHOM




4.2

QJICKTPHUYCCKOM ITOJIC. I[I/IBJICKTpI/I‘{eCKaSI

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IJIOCKOIO  KOHJAEHCATOopa.
DOHeprus 3apsKEHHOr0 KOH/IEHcaTopa
TexHnuueckue  ycTpoiicTBa: JIEKTPOCKOII,
419 NEKTPOMETP,  IJIEKTPOCTATHYECKass  3allMTa,
o 3a3eMJICHHE 3JIEKTPOIIpUOOpPOB, KOHIEHCATOD,
KCEPOKC, CTPYWHBIN ITPUHTED
4110 [IpakTnueckue paboTHlI. N3mepenue

BHGKTpOéMKOCTI/I KOHIACHCATOpa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

4.2.1

422

4.2.3

YcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKaA. HUcrounuku Toka. Cuia
Toka. I1oCTOSAHHBIN TOK

Har[me(eHI/Ie. 3akon Oma AJId ydacCTKa eI

ONEKTPUUYECKOE  CONPOTUBIEHHUE. Y IEIBHOE

COITPOTUBJICHUEC BCUICCTBA

424

4.2.5

HOCJ’IGI[OB&TGJ'II)HOG, napaajiCJIbHOC, CMCIIAHHOC

COCAUHCHHUEC ITPOBOJHUKOB

Pabora snexkrpuueckoro toka. 3akoH J[xoyms —

Jlenna

4.2.6

4.2.7

MOIIHOCTh IEKTPUYECKOTO TOKA

anekTpoaBkymas cuna (manee — JJIC) u
BHYTpEHHEE COINPOTUBIICHUE WCTOYHHKA TOKA.
3akon Oma jans  TONHOW  (3aMKHYTOM)

anekTpuyeckoit enu. Koporkoe 3amMbIkanue

4.2.8

ONeKTpoHHAas MPOBOIUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHUS
METaJIIOB oT TEMIIEPATYPHI.

CBepXIpoBOIUMOCTh

429

DOnektpuueckuii TOk B Bakyyme. CBoiicTBa




3JIEKTPOHHBIX IIyYKOB

4.2.10

[onynpoBonuuku. CoOCTBEHHas U MpPUMECHas
IIPOBOJIUMOCTb I10JIyIIPOBOHUKOB. CBOHCTBA P-

n nepexoza. [TomympoBoIHUKOBEIE TPUOOPHI

4.2.11

4.2.12

ONeKTpUYecKud  TOK B DJIEKTPOJIMUTAaX.

BHCKTpOHI/ITI/I‘IGCKaH Jucconuanus. 9J'ICKTpOJ'IPI3

DIIEKTpUYECKUH TOK B razax. CaMOCTOSTEIbHbIN
U HECaMOCTOATENbHBIM paspsald. Pasnuunble
TUIBl CaMOCTOATENILHOIO paspsaa. MouHus.

IImazma

4.2.13

Texuuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pEOCTaT,  HCTOYHUKH  TOKA,
AJIEKTpOHArpeBaTeIbHbIE npuOOpHI,
JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COIIPOTHUBIIEHUS, BAKYYMHBIN AUOM, TEPMHUCTOPbI
1 (GOTOPE3UCTOPHI, MOTYHPOBOJHUKOBBIM AUOJ,

TraJJbBaHUKa

4.2.14

IIpakTnyeckue pabotel. M3yueHune cMemaHHOro
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHcTOYHMKA TOKa M €ro
BHYTpEHHEro comnportusieHus. HaOnronenue

QJICKTPOJIN3a

11 KUIIACC

Kon Koanposepsiemoro
pasjaena 3JIeMEHTa

IIpoBepsiemble 3J1€eMEHTHI COAEPKAHUS

4

DJIEKTPOAMHAMUKA

###PartHH#M AT HUTHOE I10JIE. OJIEKTPOMATHUTHAA UHAYKIUA

4.3.1
4.3

ITocTtosiHHEIE MarHuThel. BzaumojnelcTtBue

IIOCTOAHHBIX MAarHuTOB

432

MaruutHoe mone. BekTop  MarHuTHOM
vHayKuu. [puauun cynepnosuuuu. Jlnnun

MarHuTHOM WHAYKUMM. KapTtuHa JuHUN




MarHuTHOM HHAYKOUHU TI0JI MOCTOSAHHBIX

MarduToB
MaruutHoe 10J€ TPOBOJAHUKA C TOKOM.
Kaptuna inmHME 0OJg JJIMHHOTO MOPSMOIO

IIPpOBOAHHMKA KW 3aMKHYTOI'O KOJIBIIEBOI'O

4.3.3 MPOBOJIHUKA, KATyIIKH C TOKOM. OTmbIT
Opcrena. BzaumojelicTBUe TPOBOJAHUKOB C
TOKOM
434 Cuna Amriepa, e€ MOJyJib U HalpaBJICHUE
Cuna Jlopennia, e€ MOIyJib M HampaBlICHHE.
JIBwxkeHHe  3apsHKEHHOM  YacTUIbI B
435 OTHOPOTHOM MAarHHTHOM TIone. PaGoTta cuisl
Jlopenna
4.3.6 SIBneHne 3MeKTpOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIHUHU
OJC uHaykuuu. 3aKOoH 3JIEKTPOMAarHUTHOM
438 unaykuuu Papanes
BuxpeBoe anekrpuueckoe mose. IJIC
WHAYKIIMA B TPOBOJHUKE, JIBIKYIIEMCS
439 MOCTYNATENbHO B OAHOPOJHOM MarHUTHOM
oJjie
4.3.10 [TpaBuno Jlenma
NHnykTUBHOCTH. SIBNE€HHE CaMOWHIYKIWH.
4.3.11 OJ1C camOMHAYKIIMT
DHeprusi MarHUTHOTO TIOJNS  KaTyIIKH ¢
4.3.12
TOKOM
4.3.13 OJEKTpOMAarHUTHOE I10JIe
TexHuueckue  ycTpoiicTBa: IIOCTOSIHHEIS
MarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
AIIEKTPOBUTATElb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yh
4315 [TpakTuueckue paboTHI. Nzyuenune

MAaroMuTHOroO 1moJjid Karymkyu C  TOKOM.




HccnegoBanue JIehcTBUS IIOCTOSAHHOI'O
MarivuTa Ha paMKy C TOKOM. I/ICCJ'IC,Z[OBaHI/IC

SABJICHUSA 3JI€KTp0MElFHHTHOI>i HHAYKIIUN

KOJIEBAHWA 1 BOJIHBI

5.1

#HH#HPartH#MEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

5.1.2

KonebarenbHas cucTema. CBoOopanbie
KojeOaHus. ['apMoHHMYecCKHe  KoJeOaHHUs.
[lepuon, wdacrora, ammuuTyga u  (dasa

KoJiebaHuii

[Tpy>xuHHBIH MasTHUK. MareMaTHuecKuit

MasTHHUK

5.14

YpaBHEHHE TapMOHHMYECKHX  KOJICOaHMMH.
Kunemaruueckoe " IUHAMUYECKOE

OIMCaHHEe KOJIE0ATEILHOTO JABUMXXCHUA

[TpeBpariieHre 3HEPrUM MPU rapMOHUYECKUX
Kosebanusax. CBs3p aMIDIMTYIBI KOJeOaHUI
UCXOJHOW  BEJIMYUHBI C  aMIUIMTYAaMHU

Kose0aHui e€ CKOPOCTU U YCKOPEHHUS

5.1.5

KoneGaTenbHbIit KOHTYD. CBo0Oo1HBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs B UACATIbHOM
KoJIe0AaTeTbHOM KOHTYpE. AHAJOTHS MEXIY
MEXaHUYECKUMH U  3JIEKTPOMArHUTHBIMU

konebanusmu. ®opmyna Tomcona

3aKkoH COXpaHCHUA OHEPTHUU B HACAIIBHOM

KoJiIe0aTeIbHOM KOHTYpPC

BeiHyX1eHHbBIE MeXaHHMYecKue KoyieOaHusl.
Pesonanc. Pe3onanchHas KpHuBasl.
BrinykeHHbIE JJIEKTPOMAarHUTHBIE

KoJIcOaHus.

IlepemeHHBII TOK. CuHyconganbHbII

MEPEMEHHBIN TOK.

MontHocTb MEPEMEHHOTO TOKA.
AMIIIUTYAHOE M JIEHCTBYIOIIEE 3HAYECHUE

CHJIBI TOKA W HAITPSXKCHUA




5.1.10

5.1.11

5.1.12

Tpanchopmarop. [IpousBoacTBO, iepenaya u
noTpediieHne  DIIEKTPUYECKOW  JHEPrum.
DKOJIOTUYECKUE PHUCKHA TPHU TMPOU3BOJICTBE
AIEKTPUYECKON SHEPIuH. Kynberypa
MCII0JIb30BaHUs ANEKTPOIHEPTUH B

HOBCGI[HCBHOﬁ KHU3HHU

TexHuvyeckne ycTpoicTBa:  ceiicmorpad,
AIEKTPUYECKUIN 3BOHOK, JINHUU

aNeKTponepeaay

[Ipaktnueckue  pabotel.  HccrnemoBanue
3aBUCMMOCTH TI€pUOAa MaJbIX KOJIeOaHUit
rpy3a Ha HUTH OT JUIMHBI HUTH M MAacChl
rpy3a. HccienoBanue nepeMeHHOro TOKa B
[eNu U3 TMOCJIEI0BAaTeIbHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

#HH#HParHH#MEX AHNYEC

KUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBUSI
pacnpoctpanenusa.  Ilepmoa.  Ckopoctb
pactpocTpaHeHUs W JUIMHA  BOJIHBIL

HonepeqHHe " IPOJOJILHBIC BOJIHBI

522

523

###Par#### HWurtepdepeHius u  audpaxius
MEXAHUYECKUX BOJH
3Byk. CkopocTh 3ByKa. I'pOMKOCTB 3ByKa.

BricoTa Tona. TemOp 3ByKa

5.2.4

525

DJIEKTPOMAarHuTHHIE BOJIHEL. VYcnoBus
W3JTyYEHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentanusa BektopoB E, B u v B

BHCKTPOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

CaoiicTBa AJIEKTPOMarHUTHBIX BOJIH:
OTpaXXCHHE, MPEJIOMIICHHE, TIOJIAPU3aIHS,
mudpakuus, uHTepdepenuus. CkopocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAarHuTHbBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI  pagUOCBA3M U TEJIEBUJICHUS.
Pagnomoxarust. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIICH Cpe/Ibl

5.2.8

TexHudyeckne yCTpOMCTBA: MY3bIKaJIbHBIC
MHCTPYMEHTBI, YJIbTPa3ByKOBasi AMATHOCTUKA
B TEXHMKE M  MeQuLuHe,  pajap,
palMONpPUEMHHK,  TEJIEBU30P,  AHTEHHA,

tenepon, CBU-neup

5.3

H=

#H#Partt#H#OIITUKA

5.3.1

5.3.2

IIpssMonIMHEHOE pacCIpPOCTPAaHEHHUE CBETA B
onHOpoHOM cpene. JIyd cBera

OtpaxkeHue cBera. 3aKOHBl OTPAXKEHUS
cBeta. lloctpoeHne M300pakeHH B ILIOCKOM

3epKasie

533

[Ipenomnenne cBera. 3aKOHBI  IPEITOMIICHHUS
CBETA. AOCOMOTHBIH HOKa3aTesb

MIPETOMIICHUS

534

535

[TonmHoe BHyTpeHHEee oTpaxenue. IIpenenbHbIit
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS

Hucnepcust cBera. CnoxHbIi coctaB 0enoro

cBera. [{Ber

5.3.6

5.3.7

5.3.8

Cobuparoriue ¥ pacceMBaIONIUE JIMH3BI.
Tonkass nuH3a. DOKYCHOE paccTOsSHHE U
OIITHYECKas CHJIa TOHKOM JINH3HI.
[Toctpoenue n3o0pakeHuit B COOMPAIOIIUX U
paccenBaromMx JuH3ax. Popmyna TOHKOU

JINH3EI. YBCJ'II/I‘-ICHI/IC, JlaBaeMO€ JTUH30M

IIpenensl MPUMEHMMOCTH TE€OMETPUYECKOU

OIITUKHU

NuTepdepenius CBeTa. KorepenThsie
ACTOYHHUKH. Vcenosus HaOIIOECHUS
MaKCUMYyMOB n MUHHUMYMOB B

UHTEp(PEpPEeHIIMOHHON  KapTHHE OT JIBYX




CI/IH(1)213HI:IX KOTCpCHTHBIX UCTOYHUKOB

Hudpaxus CBeTa. JudpaknuonHas

pCHIéTKa. VYcnoBue Ha6J'IIOI[CHI/IH T'JIaBHBIX

5.3.9 MaKCUMyMOB npu aJeHuu
MOHOXPOMaTH4YECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpuszanus ceera
TexHudyeckue yCTPOWCTBA: OYKM, JIYIA,
doroanmapar, MPOEKIMOHHBIA  ammapar,

2311 MHUKPOCKOII, TEJIECKOIl, BOJIOKOHHAsl OINTHKA,
TudpakMoHHAas PeIETKa, TOISIPOU]
[IpakTnueckue paboTHI. U3zmepenne

s310 nokasarenst mpenomieHus. ccnenosanue

CBOMCTB HU300pakKeHUI B JIMH3aX.

Hab6nronenue aucnepcun ceeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

I'paHunBl  NPUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. [TocTynatet TEOPUHU
OTHOCHUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJIS
CKOpOCTM CB€Ta B BaKyyMe, IIPUHIHAII

OTHOCUTEJILHOCTA DHUHIIITEHHA

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.

3aMeI[J'I€HI/I€ BPEMCHHU U COKpAICHUC OJIMHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI

6.4

CBsi3p Macchl C DJHEpPrued M HMITYJIbCOM
CBOOOJHOW  yacTHULbl. ODHEpPrus  IMOKOsS

CcBOOOIHOM YaCTHIIBI

7.1

KBAHTOBAA ®U3MKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®otonbsl. Popmyna I[lmaHka cBs3u >HEpruu
($hoTOHA C ero 4acToTOoW. DHEPrusl U UMITYJIbC

¢doroHa

OtkpeiTue U wuccinenoanune (orodrddexra.




7.2

7.3

7.1.3

OnbIThI AlT. Cronerosa. 3aKoHBI
dboTtodrddexra
VYpaBuenue OJiiHmTeliHa msa GoTodddekra.

«Kpacnas rpanuna» potosddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebenena

7.1.5

XUMHYECKOE NEeHCTBUE CBETA

TexHuueckue ycTpoHcTBa: (OTODIEMEHT,

dboTomaTuuk, coHeuHas 6atapesi, CBETOIHO/T

CTPOEHUE ATOMA

7.2.1

Monens atoma Tomcona. OIBITE
Pezepdopaa mo uccienoBaHuio CTPOCHUS

aTroma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

7.2.3

[Toctynatel bopa. M3nydyeHnue u norjioneHue
(GOTOHOB MpH Mepexofe aromMa C OJHOrOo
YPOBHSI DHEPTUHU HA IpYyroil. Buael ciekTpos.

CriekTp ypoBHElW SHEPrUH aToMa BOJOpO/Ia

BomHoBrle cBoiicTBa uactull. BoimHBI 1€
bpoins. KopnyckynsipHO-BOTHOBOM
nyamusM.  Jludpakuus — 2IeKTpOHOB — Ha

KpHCTaIax

7.2.4

7.2.5

CrnoHTaHHOE ¥ BBIHYXICHHOE H3TyYeHUE.
YCTpoiicTBO M IPUHIIKI pabOTHI J1azepa

TexHHYecKkne yCTPOWCTBA: CHEKTPAIbHBIN
aHanmu3 (CIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMIIBIOTEP

7.2.6

7.3.1

[IpakTueckue  paboOTHI. Habmonenue

JIMHENYaTOro CIEKTpa
ATOMHOE A1PO

Metoapl Ha6J'IIO,Z[CHI/I}I n peructpanmuun

SJIEMECHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE PaIMOaKTUBHOCTH. OnbIThI
Pesepdopna mo ompeneneHuio  cocraBa

paguoakTUBHOrO  u3nydeHus.  CBolcTBa




7.3.3

anbda-, Oera-, raMma-usznydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

OTKpBITHE IPOTOHA U HeHUTpoHa. HyknoHHas
Mmojnenb sapa leiizenbepra — VBaHeHKoO.
3apsn  aapa.  MaccoBoe  4WMCIIO  siApa.

M30TOmEI

7.3.4

Anbda-pacnia. DNEKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacmaj. l'amma-

U3JTyueHHE. 3aKOH PaIMOAKTHBHOTO paciaja

7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10

OHeprus CBA3M HYKJIOHOB B sifpe. SlnepHble

cuibl. Jledekt macchl sapa
Snepuble peakuuu. [lenenue u CUHHTE3 saep

Snepusiii peakTop. TepMoOsiIepHBIA CHHTES.
[Tpobnembl M NEPCHEKTUBBI  SAECPHOMH
DHEPreTUKU.  OKOJIOTMYECKHE  aCIEKThI

SAJIEPHON YHEPTETUKH

DneMeHTapHbIe YaCTHULIBL. OTtkpbITHE
[I03UTPOHA. DyH1aMEHTAJIbHBIE
B3aUMOJICVCTBUS
TexHuueckue YCTPOWCTBA: JIO3UMETD,
Kamepa BuibcoHa, SAEpHBIM  peakTop,
aToMHasi 6omba

[Tpaktnyeckue  pabotel.  MccnenoBanue

TPEKOB YacTHI] (110 TOTOBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3gHoro Heba. Co3Be3nus, sipKue

3Bé3)IBI, IJIaHETHBI, UX BUINUMOEC IBUKCHUC

8.2

Comgeunas cucreMa. llmaHeTsl 3eMHOI
rpynmnsl. [ImaHeTbI-rTUuraiTel U UX CIIYTHHUKH,
KapJAuKOBbIE  IUIAaHETBl.  Mauble  Teina

COJTHEYHOU CUCTEMBI

8.3

Connne,  ¢ortochepa u  armocdepa.

ConHeyHast akTUBHOCTD




8.4

Nctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETMMOCTb, paJnyc, TEMIIEpaTypa, X
B3aMMOCBs3b. JlMarpaMMa  «CIEKTpaJIbHBINA
KJIAacC — CBETUMOCTB». 3BE3Ibl IJIAaBHOU
IIOCJIEIOBATENBHOCTU. 3aBUCUMOCTb «Macca —
CBETUMOCTbB) UL 3BE3] IJIaBHOM

OoCIaCa0BATCIIBHOCTHU

8.6

8.7

#HHPar###BHyTpeHHee  CTpoeHue  3BE3L.
CoBpemeHHbIE Npe/ICTaBICHUS 0
HPOUCXO0XKICHUH U dBostoy ConHIa v 3BE3 .

OTarbl )KU3HU 3BE3]

Mneunsiii  Ilytb — Hama TanakTtuka.
CrnupainibHas CTPYKTypa l"amaxkTuky,
pacnpezneneHue 3BE3N, raza M IBUIM.
[Tonoxxenne u  npBuxenue CosHuoa B
lanaktuke. Ilmockas wu  chepuueckas

MHOJICUCTEMBI | allaKTUKU

8.8

Tunel  TamakTHK. Panmuoranaktukn W

KBa3apbl. YEpHBIE ABIPHI B AApax rajakTHK

8.9

Bcenennas. Pacmpenne Bcenennoit. 3akon
Xab6na. Pazberanme ramaktuk. Bozpact u
panuyc Bcenennoi, Tteopust bombiroro
B3pbIBA. Mogens «ropsyel BceneHHON».

PennkroBoe n3nyueHne

8.10

MacmrabHas CTPYKTypa Bcenennoi.
Meraranaktuka. Hepeménusle mnpo0aembl

aCTPOHOMHUHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®uzuka. 10 knacc. Mskumes I'. 4., byxosues b.b., Corckuii H.-H.; mon
penaknueii [TapdenteeBoit H.A. AknronepHoe o6mecTBo «M3marenscTBo
«IIpocsemienne»

» ®usuka. 11 knacc. Mskumes I'.4., byxosues b.b., Hapyrun B.M.; nox
penakmueit [TlapdpentreBoii H.A. AkuimonepHoe o6mecTBo «M31aTenscTBo

«HpOCBGIHeHI/IC»
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