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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE MOJOXEHUN M TpeOOBaHUU K pe3yibTaTaM
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm denepaibHON paldoyeil MporpaMMbl BOCIHUTAHHS H
KOHLIETILIUUA TIpernojilaBanusi ydeOHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yIoIUX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuHB Mupa oOydaromuxcs 10-11 kmaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxoaa. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusim PI'OC COO k
MJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlNKU MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCS OCHOBHBIE LIETM M3Y4YEeHHsS (PU3MKU HA YPOBHE CPEIHEro OOILEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gu3Mke BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE IPEAMETHBIC Pe3yJIbTAThI 110 T0/1aM O0YUCHUS;

e cojepkaHue yueOHoro nmpeamera « @u3nkay 1o rogaM o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OONIMX 3aKOHAX MPHUPObI, BHICTYyMAasl B
KauecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKU — cuCTeMOOOpasyromuii
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIBKY (DU3NUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpaduei W acTpoHomueid. Mcmonb3oBaHHE MW aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  OMpenesseT XapakTep ©  pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUsI HOBBIX MaTEpHaJOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS TIPY BHITIOJIHEHUH UMHU YUYE€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKM i YpOBHS cpefaHero oOiiero oOpa3oBaHUs
MOJIOKEH PAN WIEH, KOTOpPhlE MOXKHO paccMaTpUBaTh KaK MPUHLUIIBI €r0
MOCTPOEHUSI.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICIECHUE CBS3U PA3BUTHUA
¢u3ukn Cc pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke OOCYKIEHUS
po0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMUYECKON 0€30M1acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBISIOTCS (hu3mveckue teopur ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posii GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX MPEACTaBICHUAX O MPUPOAE, TPAHMUIAX
NPUMEHUMOCTH TEOpPUHM, MJid OINUCAHUA €CTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOR).

CucTeMHO-esITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKH pealu3yeTcsl MpPexe
BCEro 3a CYET OpPraHM3alUU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YYaroIIMXCs.
Jns  GazoBoro ypoBHS Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpPHBIX pPadoT,
KOTOpbIE B Iporpamme no (¢usuke oObeIUHEHBI B OOIIMA CIHCOK YUCHUYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
IPOBOJUMBIX JJII KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS  yYaCTHUKaMH
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpm »3TOM obOecrneunBaeTcsi OBJIAJICHUE
OOy4aIOLMMHUCST YMEHUSIMU TMPOBOJUTH KOCBEHHBIE H3MEPEHUS, HUCCIETOBAHMS
3aBUCHUMOCTEH (PU3MYECKMX BEIUYMH U IOCTAHOBKY OIBITOB 10 TPOBEPKE
IPEIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsAETCA PEUICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISAIOTCS 3a7a4M C SIBHO
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3aJaHHON (PU3MUECKON MOJIEIBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U WHTErpUpys 3HAHUS U3
pa3HbIX pa3ienoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHus Ha
OOBSICHEHHE TPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOeCledYeHHI0 ydeOHOro mpoiiecca 0a3oBbI ypOBEHb Kypca
(GbU3UKN HA YPOBHE CPEAHErO OOIIEr0o 00pa30BaHMs JOJKEH U3y4aThCs B YCIOBUSIX
IpPEeIMETHOrO0 KaOWHeTa (UM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKU HOIKHO OBITH
HE00X0aMMOe JIabopaTopHOE OO0OpYyAOBaHHME JMJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECNeYMBaeT IOCTAaHOBKY
MEPEUYUCICHHbIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIEHUH W  TPOIECCOB, OMIUPHYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TPAKTHYECKUX padboT
dbopmupyeTCcs B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU TICJIIMH U3y4CHUS PU3UKHU B 0011eM 00pa30BaHUU SIBJISTFOTCS:

e (dopMmupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAaHUS U (GOPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa HW3y4CHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opmupoBanme ymMeHUW OOBSCHATH SBICHHUS C HCIOJB30BAHUEM
bU3NYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBaHue mpeacTaBIECHUNA O pod (PU3UKHU NJIsT PA3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.
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JlocTxeHne 3TUX lenei o0ecrednBaeTCsl pelIeHUeM CIEIyIOMNX 3a7ad B
npoliecce u3ydeHus Kypca GU3NKU Ha YpPOBHE CPEHEr0 00IIero o0pa3oBaHus:

NpUOOpETeHUE  CHUCTeMbl  3HAHUM 00  0o0mMX  (PU3HMYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DPU3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
AIIEMEHTBI aCTPOPU3UKH;

dbopMHpoBaHUEe yMEHUN MPUMEHSTh TEOPETUUYECKUE 3HAHUSA  JUIS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS TNPUHATHUA
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

OCBOGHHE CIIOCOOOB pEIICHUs pPAa3IUYHBIX 33Jad C SBHO 3aJaHHON
¢uznyeckoil Monenblo, 3ajay, MOJpa3yMEBAIOIIUX CAMOCTOATEIbHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 33/1a4U;
NOHMMaHHEe (U3NYECKUX OCHOB WM MPHUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAZICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHUS U IPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHajdu3a W HMHTEpIpeTanuu UHGOpMaIli,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO3/IaHME YCIOBHH NJIsl pa3BUTHS YMEHUN MPOEKTHO-MCCIEA0BATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wuzydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus otBoautTcs 136 gacos: B 10 kiacce — 68 yacos (2 4aca B HEZel0), B
11 knacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
poBeneHusT J1abOpaTOpHBIX pPaboOT ¥ OMBITOB € YYETOM HMHIAMBHIYaTbHBIX
O0COOCHHOCTEHN 00yJarOIUXCA.
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COJEPXKXAHUE OBYUEHUA
10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usuka — Hayka o mpupone. Haydnbie MeTONBI NMO3HAHMS OKPYKAIOLIETO
mupa. Ponp JKcriepuMeHTa MW TEOPUM B NPOLECCE MO3HAHUSA NPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHUM M mporieccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U LUQPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CoxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U [EepEeMENICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitnoe  aBmkeHue. [IBWkeHHE  MaTepUAIBHOM  TOYKM  TIO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAS
ckopocth. [lepuon u wactora obparieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckre yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.
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Habmionenue ABMKEHHUS Tena, OpPOIIEHHOTO TOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Hanpagiienue ckopocTy pu ABMXKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MPONUACHHBIMU TEIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiidi  3akoH  HbroToHa.
HNHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuanbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectu. llepBas kKocMuueckas
CKOpPOCTb.

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

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH UJIU Ta3e.

[TocTtynaTensHOE U BpalaTelbHOEe ABUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaumeHus. llnedo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIMITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepum.

CpaBHeHHE MacC B3aMMOICUCTBYIOIIUX TEJ.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmarium.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.
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Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxeHust Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIlHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus  mexanuxe

Nmmynbc MaTepuagbHOM TOUYKHM (Te€na), CUCTEMbl MaTEepUATIbHBIX TOYEK.
NMnynbc cuiibl M U3MEHEHHE HMMITYJIbCA TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeaktuBHOE IBHKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHUA. [TorenmanbHas DHEPIuUs YIIPYTO
neopMupoBaHHoi  TpykuHBL.  [loTeHuManbHAast  2HEprus Tejla  BOJIM3HU
MOBEPXHOCTH 3€MJIH.

[loTenmuanbHple W HEMOTEHIMANbHbIE  CWibl.  CBs3b  pabOTHI
HEMOTEHIUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOAOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuwl

N3yuenne abCOJMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOIO KIyTa.

Pa3znen 3. MoJsiekyasipHas pu3NKa U TEPMOJUHAMHUKA
Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICHCTBUSL 4YacTUIl BellecTBAa. Monenu CTpOeHUsi Ta30B, XUIAKOCTEH U
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TBEPBIX TEJI U OOBACHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ usMmepenue. lllkama temmneparyp
Llenbcus.

Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJCaIbHOrO rasza. AOCONIOTHash TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOM SHEpPruu TEIUIOBOTO IBMKEHHMS dactul] rasa. [llkana
temnepatyp KenpBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lansToHa. M30mponeccsl B UACATBHOM Tra3e ¢ IMOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['padguueckoe mpencTraBlieHWe H30MPOLECCOB: H30TEPMA, H30X0pa,
n3obapa.

TexHuyeckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COECTUHEHUIA.

OmnpwiThl TI0 U PYy3UHN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

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

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHHWE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

OmnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEPruss TEPMOJIMHAMHYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHnus. KonnuecTBo TeIioThl U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Trasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y ]IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH pH TEIIONEpEaaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBhIii 3aKOH TEPMOIMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHK K H3ompoieccam. ['paduueckas
UHTEpHpeTalus padoThl rasa.
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Bropoii 3akon TepMognHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TermoBble  mamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX — MAIIIMH.
[IpeoOpa3zoBaHust SHEpPruM B TEIJIOBbIX MainHax. Koap¢uuueHT mone3Horo
nercTBus TerwtoBod mamumHbL. [lukn KapHo m ero kosddumumeHT moje3HOoTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE TPHUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOkK u3 OYyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/Ayxa, HarpeBanue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHenue BHyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnpIT 1Mo anuabaTHOMY pACIHIMPEHHIO BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOWHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSsl, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAsA BJIAXXHOCTh BO31ayxa. HacelmeHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue nu amopdubsie Tena. AHU30TPONHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3aius. Y AefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH TOJTYUYCHHUSI COBPEMEHHBIX MaTEpHasoOB, B
TOM YHUCJIE HAaHOMATEepPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MJIABJICHUSI KPUCTAILUTMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTauioB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHrne OTHOCUTENBHOM BIIaXKHOCTH BO3AYXa.
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Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpU3alusl TeN. OJEKTpUYeCcKui 3apsia. JlBa BuAa DIEKTPUUECKUX
3apsinoB. [IpOBOJMHUKHU, DUANEKTPUKU W TOJYNPOBOAHUKHU. 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil AJIEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anekTpuueckoro moiia.  [IpuHuun
CYNEPHO3ULANA AIEKTPUUYECKUX Moiei. JIMHUKM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
TTOJISL.

PaGora cun  anekrpocratudeckoro  moss.  I[lorenuwman.  Pa3HocThb
MOTCHIMAJIOB. [IpOBOAHMKM H JOUINEKTPUKA B 3BJIEKTPOCTATUYECKOM IOJIE.
JnanexkTpruyeckas IpOHULIAEMOCTb.

DnektpoéMkocTh. KongeHncaTop. DIeKTPOEMKOCTh IIIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
DIEKTPOMETP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOoNCTBO M MPUHLMI IEUCTBUS JIEKTPOMETPA.

B3auMopaencTBre HaIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne 3eKTpOEMKOCTH KOHIEHCATOPA.

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

DNEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOrO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIIEHUE BEILECTBA.
[locnenoBarenpHOE, NApaLIENIbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

PabGora »snexktpuueckoro Toka. 3akoH Jxoyms—Jlenma. MomHOCTb
AIEKTPUYECKOTO TOKA.
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DNEKTPOJBIKYIAsA CHJIAa U BHYTPEHHEE COMPOTUBICHHWE HMCTOYHHKA TOKA.
3axon Oma 171 OJTHOM (3aMKHYTOM) 3yieKTpuueckon nenu. KopoTkoe 3aMmbikaHue.

DJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJLJIOB OT TeMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOBOTHUKMY. Cob6cTBeHHas U MpUMECHast MIPOBOJANUMOCTh
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKUM TOK B pacTBOpax MW  pacIulaBax  AJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAs JUCCOUMALNS. DIEKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSTENbHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHu4eckue YCTPOWCTBA U IIPAKTUYECKOE TMPUMEHEHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelbHbIE MNPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPBI U (OTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN MO/, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue Cuiibl TOKa U HANPSIKEHUS.

3aBUCMMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CMenaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipssmoe wW3MepeHue dIEeKTPOABWXKYIIEW cuiibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOIO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psil U MPOBOAMMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne cMEmaHHOTI0 COEIMHEHUS PE3UCTOPOB.

N3Mepenue 3eKTpOABMKYIIEH CUJIbl UCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTUBIICHUSL.

HaoGmroienne a5ekTpoimsa.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 10 kiacce OCyHIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.
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Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUW, JUHEHHas (QyHKIuS,
napaboia, runep0oia, ux rpadUKd U CBOWCTBA, TPUTOHOMETPpUUECKHE (YHKIIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIMHA HA OCU KOOPJMHAT, CII0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABMKEHHUE B KUBOUM mpupoje, nuddysus, ocmoc,
TEII00OMEH KUBBIX OPraHU3MOB (BHABI TEIUIONEPEIaun, TEIUIOBOE PaBHOBECHE),
AIEKTPUYECKUE SABJICHUS B )KUBOM MIPUPOJE.

Xumus: TUCKPETHOE CTPOCHHE BEIIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IAUCCOLMAINS,
rajibBaHHUKa.

l'eoepaghus: BNaxxHOCTh BO3/AyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHKUE JIBMXKEHUN C HMCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOIUIUITHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHEHHS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJAOMET U JIPyTHE€), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYYCHUS COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATEPUAIOB, U
HAHOTEXHOJIOTUH, 3JICKTPOCTATHYECKasl 3alllUTa, 3a3€MJICHUE DJIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHHKA.

11 KUIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUA

[ToctositHHbIE ~ MarHuThl.  B3auMOAEHCTBHE  MOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHuomn cynepno3unuu
MAarHUTHBIX MoJiek. JInHMM MarHuTHOM WHAYKUWW. KapThHa JIMHUKA MAarHUTHOU
WHYKIINH TO0JIS TOCTOSSHHBIX MarHUTOB.

MarautHoe TI0JI€ TPOBOJHMKA C TOKOM. KapTuHa JHMHUN WHIYKIUH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTylIKH ¢ TOKOM. OnbIT Opcrena. B3anmoaeiicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[B>KEeHUE 3apsHKEHHOM YacTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. Pabota cuisl JlopeHna.

SIBeHne AnEeKTpOMAarHWTHOM HMHAYKHUU. [lOTOK BEKTOpa MarHMTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIAYKUMU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu dapanes.
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BuxpeBoe »snexkTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS TOCTYMATENBHO B OJTHOPOJHOM MarHuTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBIGHHME CAMOMHIAYKUWHU. OJEKTPOABMXKYLIas  cujia
CaMOWHYKIINH.

DHEPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TPUMEHEHUE: TMOCTOSIHHBIE
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTaPHBIX
YacTUll, UHIYKIMOHHAS 1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKIJIOHEHHE JIEKTPOHHOT'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUY MHIYKIIMA MAarHUTHOTO TIOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBrIeHME SIIEKTPOMArHUTHOM MHAYKIINAH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMU OT CKOPOCTH WU3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

W3ydeHne MarHuTHOTO MOJIS KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKIWH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u IneKmpomazHumHble Koaedanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJICOAHUSI.
["apmonnyeckue konedanus. Ilepumoa, wacrora, amrmumryga u (aza xoseOaHUU.
IIpyXVHHBIN MasATHUK. MaTremMaTU4eCKU MasATHUK. Y PaBHEHUE TapMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepriuy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE AJIEKTPOMATrHUTHBIE KOJEOAHUS B
UJCIbHOM KOJIeOATEIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.
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[IpencraBiienue o 3aTyXaroUUX KojeOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
Kojiebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUsI.

[lepemenHbiii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHWCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOICHUE DIEKTPUUECKOM
SHEPIUM. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJICTBE IEKTpo3Hepruu. Kynbrypa
MCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE TNPHUMEHEHHUE: DIICKTPUYECKHM
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTponepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHHK).

HaOmronenue 3aryxaromux KojaeOaHuu.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HabGmronenue pezonanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA M HANIPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pe3oHaHC mnpu MOCIIENIOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTYyIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBaHne MEPEMEHHOTO0 TOKa B LENM U3 IOCJEI0BATEIBHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbLE B0JIHbL

Mexanudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHuss W JJiMHA BOJHBL. [lomepeyHble W MPOAOJBHBIE BOJIHBI.
HuTtepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3MYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, MPEIIOMIICHUE, MOgpu3anus, Tudpakius,
unTepdepenmus. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.
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[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIHLMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TeledoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTPaHEHUE MOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmtoieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJEKTPOMAarHWTHBIX — BOJIH: OTpaKEHHE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuns, UHTepPEepeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOUHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI ITpesIOMIIEHUs cBeTa. AOCOIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lser.

CoOuparormyie W pacceuBaroiue JUH3bL. ToHkas nuH3a. DoKycHOE
pacCTOsIHME W ONTHYECKash cujla TOHKOW JuH3bI. [locTpoeHume wm300pakeHWid B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JlaBaeMOoe€ JIMH30H.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(hEpEeHIHOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
IJIABHBIX ~MAaKCMMyMOB IIpM ITQJICHAM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TUGPAKIIUOHHYIO PEHIETKY.

[lonspuzanus ceera.
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TexHuyeckue yCTpoOMCTBa M TMPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE paclpoOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpruodOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

HaOmronenune natepdepeHinu cBera.

Hab6monenue nudpakxium ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tonmydyenue cekTpa ¢ MOMONIbI0 AU(PPAKIUOHHON PEIETKH.

HaOmnronenue nosisipusaliiuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHue nokazaresis npesioMJICHUs CTEKIIa.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Paszges 6. OcHOBBI ClIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyMe€, MPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTUHBI.

DHEPrust U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIHUs
ITOKOS.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmuvt K6aHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsizu 3HEprun HOTOHA C €70 YACTOTON. JHEPTUS
U UMIyJbC (poTOHA.

OTtkpeiThe 1 ucciaeaopanue Gorodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI
dboroaddexra. Ypapnenue DiHmTerHa 111 Gotoaddexra. «KpacHas rpaHuna»
dboTorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JleOGenena.

XUMHUYECKOe NeCTBUE CBETA.
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TexHudeckue yCTpONCTBA W MPAKTHUYECKOE TNPUMEHEHHE: (HOTOIICMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOIPdEKTa.

CeTonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[Imanerapnas mogmens aroma. lloctynater bopa. U3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW dHEPTHM aTOMa BOAOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bosnbl ne bpoiiis. KopycKyisipHO-BOJIHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M IPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIM
aHanu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HabGnrogenue TMHEHYaToro CuekTpa.

Tema 3. Amommnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
pamuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-u3Iy4eHHUS.
Binusitnue paanoakTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tomsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

OHeprus CBA3M HYKJIOHOB B siipe. Saepubie cuibl. JledekT macco sapa.

Snepnbie peakunu. [lenenue u cuHTes saep.

Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M MEPCHIEKTUBHI
AJIEPHOM DHEPIETUKUA. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
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MeTonp! HaOIIOICHHS ¥ PETUCTPAIMN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3auMoJieicTBUA. EAMHCTBO n3nueckoil KapTUHBI MUpA.

TexHuueckue ycTpoNCTBa U MPAKTUUECKOE MPUMEHEHHE: JO3UMETp, KaMmepa
Bunbcona, siaepHslIif peakTop, arToMHasi 6omoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Drarbl pa3BUTHs aCTPOHOMUM. [IpHUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JBUYKEHUE.

ConneuyHas cucrema.

Connue. ConneuHass akTuBHOCTh. MctounHuk sHeprum CosiHIA W 3BE3N.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacC —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3] TJIABHOW IIOCIIENOBATENIILHOCTU. BHYyTpeHHee cTpoecHue
3B€31. COBpEMEHHBIE INPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHIA U
3BE31. DTambl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbl. UEpHBIE ABIPHI B SApaX
raJIaKTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00uma. Pazberanue ramakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepewménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmoneHust HeBOOPYKEHHBIM TJIa30M C MCHOJIb30BAHUEM KOMIBIOTEPHBIX
NPUWIOKEHUHN I ONpeeNICHUs MOJIOXKEHUSI HEOECHBIX 00OBbEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31ns CEeBEpPHOro MOJyIIapys U IPKHUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Maeunoro Ilyru.

O0o0marnee NOBTOpeHUe

Ponp ¢u3ukm M acTpoHOMHH B DKOHOMHUYECKOW, TEXHOJIOIMUYECKOM,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3HUKU
Y aCTPOHOMHHU B COBPEMEHHOW HAy4YHOH KapTUHE MHUPA, POJIb (PU3HUECKON TEOPUH
B (OpPMHUPOBAHMU TMPEACTABICHUN O (U3NYECKON KapTUHE MHUpPA, MECTO
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bU3NYeCKO KapTUHBI MHPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

Nzyyenune kypca ¢uszuku 0a30Boro ypoBHS B 11 Kimacce OCyIIeCTBISETCS C
Y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peumieHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX MPOEKIHMH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (GYHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
onpeiesIeHHE TIOMAAU TUIOCKUX (GUryp u o0bEMa Ted.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpPUPOJE, KoJieOaTelbHbIC
JIBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE ABJICHUSI B )KUBOW MPUPOJIE, IEUCTBUE
paualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKASI CTPYKTypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHBIN
aHaju3.

l'eocpagusa: wmarHUTHBIE TIONIOCAa 3eMJIM, 3aJ€KH MAarHUTHBIX Py,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texuonocus: NWHUAM DJEKTPOINEpenady, TEHEpPATOp IMEPEMEHHOr0 TOKa,
ANIEKTPOABUTATENb, WHAYKIMOHHASI T€4Yb, pajap, pPaAHUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEYHas Oarapes.



© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«®U3UKA _ 6a30Bblii ypoBensb_10-11 kjaccbD»

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YpPOBHE CpPEIHErO OOIIEero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yibTaThl OCBOCHHS yueOHOro npeaMera «Dusmka» J0HKHbBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTh OOy4YalolUXCSd PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IIIeCTBa, pPaCHIUPEHHE >XKHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIECUYETOBEYECKUMX T'yMaHUCTUUECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYHKO JIESITEIIBHOCTh B MHTEpPECAX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3alIiy;

YMEHHUE B3aUMOJEHUCTBOBATH C COLMATIbHBIMA UHCTUTYTaAMU B COOTBETCTBHUHU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOopMHUPOBAHHOCTH POCCUHCKOM TpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

IIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:
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ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npUcylIero (pusnueckon Hayke;

5) Tpya10BOIro BOCIIUTAHMSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3KUKYN Ha IPOTSKEHUH BCEU KU3HU;

6) ’K0JIOrHYEeCKOro BOCIIUTAHHS:

c(OPMHPOBAHHOCTh 3KOJOTHMYECKOW KYyJIbTYphl, OCO3HAHHE TIJI00AIBHOIO
XapakTepa dKOJOTHYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHHUE JEHCTBUN B OKPYKAKOLIEH Cpelle Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIC€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME UEHHOCTH HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IMpOIIECCEe
u3ydeHus  (GU3MKKM  OCYHIECTBJIATh  NPOEKTHYIO U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIMBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUA
ba3oBble JJornueckue aAelcTBUA:
CaMOCTOSITENNHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENH JEATEIIbHOCTH, 3aJaBaTh MAapaMeTPbl M KPUTEPUH HX
JOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M INPOTUBOPEYUST B  PACCMaTPUBAEMBIX
bU3MYECKUX SIBICHUSIX;
pa3palaThiBaTh IUIaH pelIeHUs MpPoOJeMbl C YYETOM aHaIu3a HWMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU NOCIIEICTBUM AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCJIOBHUAX  PEaJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;
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pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX ITPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIQJICTh HAYYHOH TEPMHHOJOTHEH, KITIOYEBHIMU IMOHATHSIMH W METOIaMH
busznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENbHOCTU
B 007acTH PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peIIeHHs 3a7ad (U3MUECKOTO COJCP)KaHUs, MPUMEHEHHUIO Pa3TMYHBIX
METO/IOB MIO3HAHUS;

BJIQJIETh BUAAMU JEATEIBHOCTH 1O TMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaiy, NpeoOpa3oBaHUI0 W MPHUMEHEHWIO B PA3JIMYHBIX YUEOHBIX
CUTYallUsAX, B TOM YHCJIE MTPU CO3/IaHUM YIEOHBIX MTPOEKTOB B 001aCTH (PU3UKH;

BBISIBIISATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJIM3UPOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pPEUICHHs, HaXOAWTh apTyMEHTHI IS JJ0Ka3aTeIbhCTBA
CBOUX YTBEPKJICHUH, 3a]1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud pe3yJbTaThl,
KPUTUYECKH OIICHWBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITETLHOCTH, B TOM YHCJIC TIPU U3yYeHUH (DU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATH MPHUOOPETEHHBIN OTIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKe B MTPAKTUYECKYIO OOJIACTh
KHU3HEICATEIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX YYCOHBIX MPEJIMETOB;

BBIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBLHBIC TIOAXO/IbI U PEIICHUS;

CTaBHUTH NMPOOJIEMBI U 33]1a49H, TOMYCKAIOIINE AIbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nundopmanueii:

BJIJICTh HABBIKAMH TIOJTY4CHUs HMH(DOpManuu (HU3NYECKOTO COJCPNKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATH TOWCK, aHaJM3,
CHCTEMATH3AIMI0 M HMHTEPIPETALUI0 WHPOPMAIMKA Pa3IMYHBIX BUIOB U (HopMm
NPECTABIICHHUS;

OLIEHUBAThH JJOCTOBEPHOCTH HH()OPMAITHH;

UCTIOJIB30BaTh  CPEIACTBA  HMH(DOPMAIMOHHBIX W KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI B PEIICHUM KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpTraHU3aIllMOHHBIX
3aJa4 ¢ CcOONIoIeHHeM TpeOOBaHUN DJPrOHOMHUKHM, TEXHHKH O€30MacHOCTH,
THTUCHBI, pecypcocOepeKeHrs, TPaBOBBIX H JITHYECKHX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;
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CO3/1aBaTh TEKCTHI (DPU3MUECKOTO COJCPXKAHUS B Pa3NUYHBIX (opmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BEIOUPAs ONTUMAIBEHYIO
dbopMy npeacTaBICHHUS U BU3yaTH3alIlHH.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

OCYILECTBIIATH OOIIEHNE HA YpOKaX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacrno3HaBaTh INPEANOCBUIKM KOH(QUIMKTHBIX CHUTyallud M cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHUMATh U MCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOW U HMHIUBUILYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy UM METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MUHTEPECOB ¥ BO3MOKHOCTEN KaXKIOT'0 YJICHA KOJUICKTHBA,;

IIPUHUMATh  L€JIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTMIKEHMIO: COCTaBJIATH IUIAH JEHUCTBUH,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oO1IMii pe3ysbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3MUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NelCTBHS
Camoopranuzamnus:

CaMOCTOSATEIILHO OCYIIIECTBIISTh MO3HABATEIBHYIO NIEATEILHOCTh B 001acTH
GU3MKK W aCTPOHOMHUH, BBIABIATH MPOOJIEMBI, CTaBUTh W (HOPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSTEIIbHO COCTABJIATH IUJIaH PEIICHHUS] PACUETHBIX M KayeCTBEHHBIX
3aj1a4, TUTaH BBIMOJTHEHUS MTPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTh 32 PEIIICHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;
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cioco0CcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO J3PYIUIMU B 00JacTu

(U3UKH, TTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTeIbHbIN M KYJIbTYPHBIH YPOBCHb.
CaMOKOHTPOJIb, YJMONMOHAJILHbII HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NESITECIHHOCTD,
OIICHWBATh COOTBETCTBHE PE3YIHTATOB IICIISIM;

BJIAJCTh HABBIKAMHM  II03HABATEIbHON  peduIeKCHMH  KaK  OCO3HAHHMS
COBEPIIACMBIX JICHCTBHA M MBICIUTCIBHBIX TIPOIECCOB, HMX PE3YyIbTaTOB M
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI peIICKCUU TSI OIICHKU CHUTYyalliH, BEIOOpa BEPHOTO
pEIICHHSI;

yMETh OIIEHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATh PEIICHHUS 10 WX
CHUKECHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TPH aHAIW3Ee pPe3yIbTaToOB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH M JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpH aHAIW3E pPe3yIbTaToB
NEesATEeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIHMOKH.

B mporecce qoCTWKEHUS JTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3MKEe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCS
COBEPIIICHCTBYETCS HIMOIIMOHATLHBIN UHTEIUICKT, IPEIOJIar AFO AN
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh TTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTH amanTHUPOBATBCI K
HSMOILIMOHAIBHBIM H3MCHEHHSIM U MTPOSIBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHECH MOTHBAIIMH, BKIIOUAOIICH CTPEMJICHUE K JOCTMIKCHHIO IETH H
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKITIOYAIONIECH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 IIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPANBATH OTHOIIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI



© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«®U3UKA _ 6a30Bblii ypoBensb_10-11 kjaccbD»

K koniy oOyuenuss B 10 kJjacce mpeaMETHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIN:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU W
TE€XHOJIOTUH, B MPAKTUYECKON JESATEIBHOCTH JIOIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/JIEIei:
MaTepHuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTcu€Ta, abCOMIOTHO TBEPIOE TEIIO,
UJCaJbHBIN ra3, MOAEIN CTPOEHUS T'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUECUHBIN
AIEKTPUUYECKUN 3aps]l IPU pelieHnr PU3nuecKux 3aaay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJIEKYJIPHO-KUHETUYECKOW TEOPUHM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEpLUS,
B3aUMOJIeHCcTBUE Tel, U dy3usi, OpOYHOBCKOE JIBHXKEHUE, CTPOCHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HArPEBAHHUH (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIAPEHHUE, KOHACHCAIMs, IUIABJICHUE, KPUCTAJUIM3alMs, KUTICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JIaBICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCaX,
ANEKTpU3aLMs TEJ, B3aUMOJEHCTBUE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIDKEHUE, WCIONB3Ys (DU3NUECKUE BEITMYMHBI:
KOOpAMHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUHUAIbHAS SHEPIUsi, MEXaHU4YeCKas
paboTa, MeXaHWYECKass MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCHOJIb3YEeMbIX BEIWYUH, WX OOO3HAUYECHUS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE AHHYIO (U3UYECKYIO BEIMYUHY C JAPYTUMHU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBJICHUS,
UCTIONb3ysl (PU3MYECKME BEJIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KHMHETUYECKasi PHEPTysi XaOTHYECKOTO JBIXKCHUS MOJICKYJI, CpeHEKBaIpaTUIHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSIS JHEpPrusi, padora rasa,
KOO (PUIIMEHT TMONEe3HOTO JCUCTBHUS TEIUIOBOTO JIBUTATENsl; TIPH ONMUCAHUU
MPaBWIbHO TPakKTOBaTh (DU3UYECKUN CMBICI HCHOJB3yeMbIX BEJIMYMH, WX
0003Ha4YeHUsI W CIUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO
(GU3UYECKYI0 BETMYHUHY C IPYTUMH BEIIMUNHAM;

ONMCBHIBATH U3YYEHHBIE MIEKTPUYECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3Ys (PHU3NYECKHE BETUUYMHBI AJIEKTPHUCCKUIN 3apsi,
AIEKTPUYECKOE T0JIE, HANPSHKEHHOCTD TOJIsI, TOTEHIMAJ, PA3HOCTh MMOTEHIIUAJIOB,;
IpU ONHMCAHWM TMPABHIBHO TPaKTOBAaTh (PU3MYECKUNA CMBICT HCIOJIb3yEeMbIX
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BEeITMYMH, WX OOO3HAYCHMS] W CIWHHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JAHHYI0 (U3UYECKYIO BEJIMUYHMHY C APYTUMH BEIMUYUHAMY;

aHAIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SBJICHUS, UCIIONb3Ys (U3HUECKHUE
3aKOHBI Y MIPUHIIMUIIBL: 3aKOH BceMHupHOro Tsarotenus, I, 11 u III 3akons HeroTOHA,
3aKOH COXPaHEHUSI MEXAaHMYECKOW HSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
MPUHLNN CYNEPHO3ULIUNA CHJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW DHEPTUU TEIUIOBOTO JIBMKEHUS MOJIEKYJI C
a0COJIIOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
ANIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyarh CJIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC MPUHIUIIBI  JEHCTBUS  MAIllMH, NOpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCJIOBUS UX O€30MacCHOIO UCIIOJIh30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUU W
MPOIIECCOB C HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIO0BaHUs, MPOBOJUTH OMNBIT U
(bopMyIHpOBaTh BHIBOIBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEJIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh PE3yIbTATHl TMOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJI€ TaONUIl U rpadKOB, ACJIaTh BRIBOABI 10 PE3yJIbTaTaM UCCIICI0OBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEAECHUU UCCIICIOBAHUMN B
paMKax ydeOHOro JKCIEpPUMEHTa, Y4eOHO-HUCCIIEIOBATEIbCKOH U TMPOEKTHOM
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (U3UYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBHUS 3aJ1au
BBEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACIITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXOaUMbIe NI €€ PEIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaTbHOCTH
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,
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pelaTh Ka4eCTBEHHBIC 33/1aud: BHICTPAUBATh JJOTUUECKU HETIPOTUBOPEUUBYIO
LEMOYKY PACCYXKJECHHI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
WH(OPMAITMOHHBIC TEXHOJIOTHH JIUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUN
U TIPEICTABJICHUS YU4EOHOU U Hay4YHO-MOMYJIIpHON MHGOpPMAIINH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuH ¢ PUOOpaMu U TEXHUYECKUMU
YCTPOUCTBAMH, JJIsI COXPAHEHUS 30POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOILIEH CpeaE;

paboTaTh B TIpYINNE C BBHINOJHEHUEM Pa3JIMUHBIX COIMAIBHBIX PpOJICH,
IUIAHUPOBATh PadOTy TPYMIBI, PAMOHAIBHO paCHpeneNsiTh OOS3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB TPYIINbBI B PEIIEHUE pacCMaTpUBAEMON MPOOJIEMBI.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3NYecKoil KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (UBHUECKUX MOJIEIICH:
TOYEYHBIN AJIEKTPUUYECKUM 3apsifl, JIy4 CBETA, TOYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijpa MpU PEIICHUH (PU3UIECKUX
3a/1ay;

pacrno3HaBaTh (pu3NUECKUe SBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DUBHKH: DIIEKTPUUYECKAS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aUMOJCICTBUE
MarHuTOB, JJICKTPOMAarHuTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBIDKYIIUHUCS 3apsiji, DJICKTPOMArHUTHBIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCHpOCTPAHEHUE CBETa, OTPAXKEHUE, MPEIOMIICHUE,
uHTepdepenus, audpakuus W TONAApHU3ALMS  CBETa, JUCHEPCUS CBETa,
doTornextpuaeckuit 3GdexT (horodddekrt), cBeTOBOE NaBieHne, BOZHUKHOBEHHE
JMHEWYAaTOro CHEKTpa aTroMa BOJOPOJA, €CTECTBEHHAas W HCKYCCTBEHHAas
PaauOaKTUBHOCTB;
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OMMCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTh  Pa3IUYHBIX  Cpel) |
AJIIEKTPOMArHUTHBIE $SIBJIEHUS (TIPOLECCHI), MCHOJB3Ysd (U3UYECKUE BEIMYMHBIL:
IEKTPUUECKUI 3apsi, CHia TOKa, JJICKTPUUECKOE HAMPSIKCHHE, DIICKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHITMAIOB, JJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awrepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepHoJ U 4YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cujla TOKa B MpoIecce
TapMOHUYECKHX JJCKTPOMATHUTHBIX KoJIeOaHWH, (OKYCHOE pACCTOSHHE W
ONTHYECKas CWUJia JIMH3BI, MPU ONHUCAHWHA TPABHUIHHO TPAKTOBATh (PU3MUECKHMA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YCHHs U EJAWHMIIBI, YKa3bIBATh
dbopMysbl, CBA3BIBAIONIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEITMIMHAMU;

ONHMCHIBATh HW3YYEHHBIC KBAHTOBBIC SIBICHUS H TMPOIECCHI, HCIIONB3YS
bU3MYeCKrue BEIMYHUHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H
4acToTa CBETA, SHEPTU U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICI
UCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHWS W CAWHMIIBI, YKa3bIBaTh (OPMYJIBI,
CBS3BIBAIONIUE JIAHHYIO (U3HYECKYI0 BEIMYWHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHE (PU3NUECKON BETUUNHBI

aHAIM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SIBICHUSA, UCIONB3Ys (PU3HUECKHE
3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapalijIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH J[[xoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKITUU, 3aKOH MPSIMOJUHEHHOTO PaclpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa i Gortorddexra,
3aKOH COXPAHECHHS JHEPTUU, 3aKOH COXPAHCHHS WMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPAHCHHS MacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHBHOTO pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTIPEJICIISITh HAMIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cujibl AMmnepa u cuiibl Jlopenua;

CTPOUTh W OIMCHIBATh H300paKCHHE, CO3/IaBacMOC IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HW3MEPEHUMN: TMPH 3ITOM
dbopmynupoBath mpobiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
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coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GopMyIIMpOBaTh BHIBOJIBI;

OCYILECTBIIATh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3NYECKUX BEJIUYMH C HCIIOJIb30BAaHHEM
OpsIMBIX M3MEPEHMH: INpU OSTOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoOB, AEATh BHIBOJBI 10 PE3yJbTaTaM UCCIEAOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000Opy1I0BaHUS;

pemarb pacy€THhlEe 3aJauyd C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BbIOHpaTh (PU3NUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (OPMYJIBL,
HEOOXOJUMbIe ISl €€ pellleHus, MPOBOAUTH PACUETHl U OLIEHUBATH PEAIbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UUECKOUN BEJIMYUHBI;

pemaTh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JIOTMYECKH HEMPOTUBOPEUHUBYIO
LEMOYKY PACCYXIEHUN C OMOpPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCcKue SABIICHUS,

UCIONB30BaTh  MPU  pPEIIEHMH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y TIPEICTABJICHUS YYEOHOW W HAay4YHO-MOMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh MOIy4aeMyI0 HH(OPMAILIUIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B IMOBCEIHEBHOM
KHU3HH;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBaMHU, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TIpyNIl€ C BBIINOJHEHUEM PA3JIUYHBIX COLUAJIBHBIX POJEH,
IUIAHUPOBaTh pPabOTy TIpyHNbl, PAaLMOHAIBHO pACHpPEleNiATh OOA3aHHOCTU WU
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INIaHUPOBATh JACATCIBbHOCTb B HCCTAHAAPTHBLIX CHUTYAUAX, aICKBATHO OLICHHMBATH
BKJIAJ KaXKI0I'0O U3 YYACTHHUKOB I'PYIIIIBEI B PCIICHUC paCCManHBaeMOﬁ HpO6JI€MI>I.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3jiesioB U TeM

dyeKkTpoHHbIE (LM (POBbLIE)

Ne ni/m Konrpoabnbsie IIpakrHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIC PeCypChl
padoThI padoTsbI
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITIO3HAHUA
()
1.1 HSHIKE 1 METOIR HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNOO
MO3HAHUS
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunematuka https://m.edsoo.ru/SNO2MCW XU
2.2 Jmaamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHHUKE 1 1 https://m.edsoo.ru/S6NRCXHA7
Hroro no pazneny 18
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
3.1 9 1 https://m.edsoo.ru/HRGVENOPE
TEOpPUH
32 OCHOBBI TEpPMOIMHAMUKH 10 1 https://m.edsoo.ru/HK6KTLO6RS9
A .
33 ' PETATHBIC COCTOMHIA BEIECTEA 5 https://m.edsoo.ru/HSM355JCH
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. JIEKTPOINHAMUKA
4.1 DNEeKTpOCTaTUKA 10 2 1 https://m.edsoo.ru/LSRP72QLI
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[ToCTOSIHHBIN 2JIEKTPUYECKUN TOK.

4.2 12 1 1 https://m.edsoo.ru/GEWTDOXWW
Toxu B pa3IMYHBIX Cpeaax

Hroro no pazneny 22

Pe3epBHOE Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68 5 4
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11 KJIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
M )
1.1 ATHITHO® TOME. HICKTPOMATHITTHA 11 1 3 https://m.edso0.1u/Z2Q390ONGS
UHAYKIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
MexaHU4YecKHe U SJIEKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3ATLNQKPG6
KoseOaHus
Mexanuye
2.2 CIHE 1 JICKTPOMATHHTHBIC 5 1 https://m.edsoo.ru/WQT6385V 1
BOJTHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIIUAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cielIaIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIHLHOCTH
Hroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®PU3UKA
4.1 JIEMEHTHI KBAHTOBOU OITHUKU 6 ‘ https://m.eds00.ru/SWOVAWQRS
4.2 Crtpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
43 ATOMHOE AP0 5 https://m.eds00.ru/97MCIDZXQ
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Hroro no pazgeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 1 https://m.edsoo.ru/3EOD6KXI9

Uroro no pazgeny 7

Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 ‘ O06o0maroiee MOBTOPEHUE 4 https://m.eds0o0.ru/O2JEGZCIM
Hroro no pazneny 4
Pe3epBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauuecTBo yacoB 3 o
JIEKTPOHHBIE U POBHIE
Ne ni/m Tema ypoka KonrTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTsbI

dusnka — Hayka o npuponae. Hayansie

1 K pHpoA i 1 https://m.edsoo.ru/YXGQSPM1P
METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa
Ponb u mecTo pusuku B hopMHpOBaHUH

2 COBPEMEHHOM HAYYHOU KapTUHBI MUpPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPAKTUYECKOU IESITEbHOCTH JIOIEH
MexaHuueckoe JBUKEHUE.
OTHOCUTENBHOCTE MEXaHUYECKOTO

3 1 https://m.edsoo.ru/RSOAOVS5ZX
nBwxenus. [lepemenienue, CKOpocTsb,
YCKOpEHHE

4 PaBHOMEpHOE IPAMOJIMHEWHOE JBUYKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE TIPSIMOJIMHEHHOE

5 yerop p 1 https://m.edsoo.ru/MDIDKJOUB
NIBIKEHHUE
CBoOoniHOe majeHne. Y CKopeHue

6 1 https://m.edsoo.ru/MXPLZIX8J
CBOOOIHOTO MaaECHUS
KpuBonmueiinoe gemxenne. JIBikeHme

7 P . s A 1 https://m.edsoo.ru/TFLI2C4DN
MaTepHuaNibHOM TOYKHU MO OKPYKHOCTH
[TpuHtIMTT OTHOCUTENBHOCTH [ anmuiest.

8 NuepumnansHbie cuctemsl otcuera. [lepBroiit 1 https://m.edsoo.ru/J6QY7N3WN
3akoH HeroTona

9 Macca tena. Cuina. [lpuHnun 1 https://m.edsoo.ru/BVINWTAQH
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cynepnosuiuu cuil. Bropoit 3akox
HproToHa i1 MaTepuanbHON TOUKH

10

11

12

Tperunii 3akoH HproToHA 1151
MaTepHAIbHBIX TOUEK

3aKkoH BceMUpHOro Tsarorenus. Cuna
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

https://m.edsoo.ru/RILVEXEQD

13

14

15

16

Cuna tpenus. Koapdunuent tpenus. Cuna
COTPOTHUBIICHUS MIPU ABMKCHUH TeJIa B
JKUJIKOCTHU WJIH Ta3e

[locTynarenbHOE U BpalareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPOTO TEa.
MowmenT cunsl. Ilnedo cunel. YciaoBus
paBHOBeCHS TBEPIAOIO TEJIA

Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
MaTepuaibHBIX TOYEK. VIMITylIbC CHITBI.
3aKoH COXpaHEHUsl UMITyJbca. PeakTuBHOE
NBIDKEHUE

Pabora u moutHOCTh cuibl. Kunernueckas
SHEprus MaTepuanbHol Touku. Teopema 06
M3MEHEHHH KHHETUYECKOH YHEPIUn

https://m.edsoo.ru/UZBUPCMSM

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC

https://m.edsoo.ru/J1V59L.28B

17

[TorenumansHas sueprus. [loreHmanbHas
SHEPTHS YIPyro aeGpopMUPOBAHHON
npykuHbl. [loTeHnanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

IToTeHIIManbHBIE U HEMOTEHIIMATbHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITMATBHBIX

https://m.edsoo.ru/DA3QVTOXQ
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CHJI C U3MEHCHHEM MEXaHHISCKOMN SHECPTHUn
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

19

JlaboparopHas pabota «lccrnenoBanue
CBA3HU pa6OTBI CHJIBI C UBMCHCHHUEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
PaCTSDKEHUS PE3UHOBOTO KIyTa

https://m.edsoo.ru/W1R4R88UG

20

21

22

23

KonTtponpsHas pabora o Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

OCHOBHBIE TIOJIO)KEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
yacTHUl BeuiecTBa. Monenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHast ABoraapo

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQD13

24

25

26

TemmoBoe paBHOBecue. TemnepaTypa u e€
n3mepenue. [lkana remneparyp Llenscus

HNneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

AOGcomoTHas TemrepaTypa Kak Mepa
CpeHel KHHETUYECKON SHEPTUN JBUKEHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

https://m.edsoo.ru/ WPNY6QARZ

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

27

3akoH J/lambToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/Y3IWBG66I3 A
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JlaboparopHas pabota «lccrnenoBanue

28 3aBUCHUMOCTH MEXK]y apaMeTpaMu https://m.edsoo.ru/35DBLKT96
COCTOSIHHS Pa3pEKEHHOTO Ta3ay
H3omporiecchl B ncaabHOM Ta3e U UX

29 pont A https://m.edsoo.ru/OZJ3KZNI5
rpaduyueckoe npeacTaBIeHue
BHyTpeHHSss SHEpTHs TEPMOAUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ N3MEHEHHUS.

30 KonunuectBo Tennots! u padoTa. https://m.eds00.ru/9JQITVXIS
BnyTtpennss sHeprusi 0IHOaATOMHOTO
AOeaILHOrO rasa

31 Buael Terionepenaun https://m.edsoo.ru/36JJI20W9
VY nenpHas TEINIOEMKOCTE BEIECTBA.

32 KonnuecTBo TEmI0THI MpH TEIIIoNEpeiaye. https://m.edsoo.ru/SK3Y4HS86L
AnrabaTHBIN mporecc
IlepBEIil 3aK0H TEPMOJIUHAMUKH U €r0

33 p pMOA hitps://m.cdsoo.ru/2HO6R3GAS
MPUMEHEHUE K U30MpoIieccam
HeoGpaTuMOCTE IPOIIECCOB B IPUPOIE.

34 pv pont pHpoa https://m.edsoo.ru/S8SLWDFTS
BTopoii 3ak0H TepMOIMHAMUKHN
ITpunnun peiicteusg u KI1J1 TemmoBoit

35 PHHIHAT A A https://m.edsoo.ru/DLCDEAAUC
MallHbI

36 Hukn Kapno u ero KIIJ| https://m.edsoo.ru/4XPSAOVM
DKoJornyeckre mpoodaemMbl

37 https://m.edsoo.ru/PO7ZMYMSI
TEIJIOOHEPTEeTUKU
O6o61maroumi ypok «MoneKkyasapHast

38 HIATOTILHHL Yp yp https://m.edsoo.ru/9EKZODDWP
¢uzuka. OCHOBBI TEPMOTUHAMUKH
KonTponbhas pabota no teme

39 https://m.edsoo.ru/RCARYE6ZX

«MonekymnsipHas ¢puzuka. OCHOBBI
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TCPMOANHAMUKU

[TapooOpa3oBaHue U KOHICHCALIUS.

40 https://m.edsoo.ru/X48Q078EE
Hcnapenune u kunenue
AOCOIOTHAS M OTHOCUTEIbHAS BIAXXHOCTh

41 . https://m.edsoo.ru/98HVAEBMM
BO31yxa. HacelienHslil map
Teépnoe Teno. Kpucramnmueckue u
amop(HbIe Teaa. AHU30TPOIHUS CBOMCTB

42 https://m.edsoo.ru/IXFWLMZNK
KpucTauioB. JKuIKue KpUCTalIbl.
CoBpeMeHHbIE MaTepUallbl
InaBnenue n kpuctamm3anus. Y 1eabHast

43 https://m.edsoo.ru/OX117G6MR
terutoTa tiasienus. Cyonumanus

44 YpaBHeHHe TEII0BOroO OanaHca https://m.edsoo.ru/OITUXGN2I1
DneKTpu3anus Tei. DIEKTPUIEeCKUH 3apsi.

45 prsat P PAR https://m.edsoo.ru/QJ2S7TWSBM
JIBa BH1a AIIEKTPUYECKUX 3apsA0B
[IpoBOAHUKH, TUIIEKTPUKHU U

46 MOJIYIPOBOIHUKU. 3aKOH COXPaHEHHUSI https://m.edsoo.ru/F3YVPQUYH
AIEKTPUYECKOTO 3apsaaa
B3aumopeiictBue 3apsnoB. 3akoH KyioHa.

47 . . https://m.edsoo.ru/SU3BUOTHH
ToueuHslil NEKTPUUYECKUN 3apsi]
Hanpsk€HHOCTE AIEKTPUUECKOTO MOJIS.

48 [IpyHIMI CyNEPIO3ULINH JIIEKTPUUECKUX https://m.edsoo.ru/9IKAWD2V6
nosiel. JIuHuu HanpsKEHHOCTH
Pabota cuit sneKkTpocTaTHIecKoro modis.

49 https://m.edsoo.ru/VOPDIASLF
ITorenmuman. Pa3HOCTE MOTEHITHATIOB
[IpoBOAHMKY M AUDIIEKTPUKH B

50 3JIEKTPOCTATUYECKOM IIOJIE. https://m.edsoo.ru/12P2S3127

JII/IBJ'IeKTpI/IIIeCKaZ IMPOHUIIACMOCTD




51

© MAQY I'umnuasus Ne 86. PaGouast mporpamma yyeGHOro npeamMera
«®U3UKA _0a3oBbIii yposenb_10-11 k1accbn»

OnexrpoéMkocTs. Konnencarop

https://m.edsoo.ru/B1UPRD52W

52

53

:‘)J'IGKTpOéMKOCTI) IIJIOCKOT'O KOHACHCAaTOopa.

OHeprus 3apsyKEHHOT0 KOHJEHCaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa'

https://m.edsoo.ru/XPUKP82VE

https://m.edsoo.ru/PBGM4F845

54

[IpuHUMI NEWCTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KOIUPOBAJIBLHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIeKTpoCcTaTUYECKas 3aluTa. 3a3eMIICHUE
3JIEKTPONIPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUUECKHI TOK, YCIOBHS €T0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka 1enu

https://m.edsoo.ru/D6Y72A4B7

56

[TocnenoBarenpHOE, TapaLIETBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIaHHOTO COSAMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

59

Pabota 1 MOILITHOCTD ANEKTPUYECKOTO TOKA.

3akon J[xoyns-Jlenma

3akon OMa A5 OJTHOM (3aMKHYTOM)
anekTpudeckoii renu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C UCTOUHHKA TOKA U €T0
BHYTPEHHETO COITPOTHUBIICHUS

PesepBHblit ypok. KonTponbhas paboTa 1o
Teme "DnekTpoauHaMuka' /

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

https://m.edsoo.ru/MFM6EIE5SX
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Bcepoccuiickast mpoBepouHas pabota

60

61

62

O06o0maromuii ypok «JIeKTpOIuHAMUKAY /

Bcepoccuiickas mpoBepouHas pabota

DJIeKTPOHHAS IPOBOJMMOCTD TBEPIBIX
METaJUIOB. 3aBUCUMOCTh COITPOTHBIICHUS
METaJUIOB OT TEMIIEPaTyphI.
CBepXImpoBOAUMOCTh

DNeKTpUYecKui TOK B BakyyMme. CBoMCTBa
JJIEKTPOHHBIX ITyYKOB

https://m.edsoo.ru/PS6MDYO07H

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

63

[TomynpoBoAHUKH, KX COOCTBEHHAS U
npuMecHas mpoBoaumMocTs. CBoMCTBa p—
n-nepexona. [lomynpoBoAHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DNEKTPUYECKUN TOK B pacTBOPax U
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOTUTHYECKAS TUCCOIHALINS.
DIIEeKTPOIHN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

DJIIEKTPUUYECKHI TOK B raszax.
CaMOCTOSITENbHBIN U HECAMOCTOSTEILHBIA
pazpsa. Monnus. [1nasma

DneKTpuueckue mprudopsl U yCTPOCTBA U
UX MpakTHieckoe npumenenue. [Ipapuia
TEXHUKHA 0€30MaCHOCTH

KonTtponbHas pabora o Teme
«Qnekrpocraruka. [IocTosHHBIMI
IEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX
cpenax»

https://m.edsoo.ru/2VX2KLFOQA

https://m.edsoo.ru/KJA02KUP5

https://m.edsoo.ru/PASKIGWP4
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PesepBHeIil ypok. O000aOMul ypoK Mo

68
temaM 10 kiacca

1 https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68 5 4
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11 KJIACC

Ne i/

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

[TocTostHHBIE MATHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE 1OJIE.
Bekrop marHuTHOM MHAYKUUU. JInHUN
MarHUTHOW MHIYKIIHH

https://m.edsoo.ru/4DMOYIIN6

MarauTHoe 1nosje NpoBOJHUKA C TOKOM.
OmneiT OpcTena. Bzaumopeiictsue
IMPOBOAHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TTOJISL KaTYIIKU C TOKOM)

JlelicTBME€ MAarHUTHOTO TOJIS1 HA MPOBOJHUK
¢ TokoM. Cuia Ammnepa. JlabopartopHas
pabota «lccrnenoBanue neicTBUS
IIOCTOSIHHOI'O MarHuTa Ha paMKy C TOKOM)

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXIL.NLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TIOJIST HA
JBIDKYIIYIOCS 3apsiKeHHYI0 yactuily. Cuiia
Jlopenmna. Pabora cunsl Jlopenia

https://m.edsoo.ru/7ABZQGQC9

DJeKTpoMarHuTHas MHIyKnus. [ToTok
BEKTOpa MarHuTHOW uHAyKImu. IJ1C
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

https://m.edsoo.ru/VA26C9C3J

JlabopaTtopHast pabota «HcciaenoBanue
SIBJICHUS BHeKTPOMaFHHTHOﬁ UHAYKOUN»

https://m.edsoo.ru/XZS5MQCBU




© MAQY I'umnuasus Ne 86. PaGouast mporpamma yyeGHOro npeamMera
«®U3UKA _0a3oBbIii yposenb_10-11 k1accbn»

NHayKTUBHOCTB. SIBIEHUE CAMOUHAYKIWH.
OJIC caMOMHAYKIIMUA. DHEPTUSI MATHUTHOTO
MOJIS1 KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

https://m.edsoo.ru/EOTONSAEA

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUTBI, SJIEKTPOABUTaTENb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
VUHAYKIIMOHHAs IeYb

https://m.edsoo.ru/UWNLFA9L6

10

O06o6marmuii ypok «MarauTHOE 1ose.
3HCKTpOMaFHHTHa$I HHIAYKIOHA»

https://m.edsoo.ru/COBOSBGMC

11

12

13

14

15

KonTpoapHas padora o teme «MarHuTHoe
noJie. DIIEKTPOMarHUTHAsI HHIYKIUS)

CBoOOIHBIE MEXaHHYECKHUE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHu4eckux konebanuii. [IpeBpaiienue
SHEPTUU

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JIIMHBI HUTH U MacChl
rpy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHNs B
U/ieaTlbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaJorus Mexxy MEXaHM4eCKUMHU 1
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS

https://m.edsoo.ru/8X637ELEU

https://m.edso0o.ru/9Y6GYWEVP

https://m.edsoo.ru/DPZ8KR61C

https://m.edsoo.ru/H6JCOSBAD

https://m.edsoo.ru/MHNWD2L. HU
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SHEPTUU B HJICATHHOM KOJIeOATEITbHOM
KOHTYpE

16

[Ipencrasienue o 3aTyxaromux
KoyieOaHusX. BoIHYXIeHHbIC
MeXaHH4eCcKHe KoieOanus. Pe3onanc.
BbIHYXIeHHbBIE 3JICKTPOMAarHUTHBIC
KoJIeOaHus

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsiit Tok. CUHYCOUJAIbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JICACTBYIOILEE 3HAYEHHUE CUIIBI TOKA U
HaIpsKEHUs

https://m.edsoo.ru/VDEYXRVUI

18

19

20

21

Tpancdopmarop. [IponsBoacTso, nepeaaya
U TIOTPeOJICHHE AIIEKTPHUYECKON YHEPTUU

Y CTpONCTBO U MPAKTUYECKOE IPUMEHEHNE
JJIEKTPUYECKOTO 3BOHKA, T€HEPATOPa
NEPEMEHHOT0 TOKA, TMHUH JIEKTporepenad

DKOJIOTUYECKUE PUCKHU MTPU MPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
HCIIOJIb30BaHMUS JIEKTPOIHEPTUU B
MMOBCEIHEBHOM KU3HU

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuona. Cxkopocts
pacrpoCTpaHEHHUS U JUIMHA BOJHBI.
[Tonepeunsie U MPOAOJILHBIE BOJIHBI

https://m.edsoo.ru/1ZWZULSOQK

https://m.edsoo.ru/93Z12W4QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

https://m.edso0.ru/Z827Q6V70
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QHGKTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOICTBA U
CKOPOCTh. IIkama OJICKTPOMAarduTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

25

26

[IprHIAIIBIL PAIHOCBS3U U TEIEBUACHUS.
Passutue cpeacts cBsa3u. Paguonokanus

KoHntpoinbhas padora «Konebanus u
BOJIHBD)

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA B
OJIHOPOJIHOM cpenie. ToueUHbIil ICTOYHUK
ceera. JIyu ceera

https://m.edsoo.ru/2WQTSLGLV

https://m.edsoo.ru/IHURON&S0OB

https://m.edsoo.ru/HUF74NDOW

27

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenne n300pakeHnii B
IUIOCKOM 3€pKajie

https://m.edsoo.ru/IMBKQM?227

28

29

[Tpenomnenue ceera. [losiHOE BHYyTpeHHEe
oTpaxkeHue. [IpenenbHbIil yroi nojaHoro
BHYTPEHHETO OTPAXKEHU

JlaGopatopHas pabora «3mepenue
noKasareJsi IPeIOMIICHUs CTEKIIa

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DOQ

30

JIunzel. [loctpoenne nzodpaxeHuii B
nuH3e. DopMysa TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

32

33

JlabopaTtopHast pabota «HMcciaenoBanue
CBOMCTB M300pa’KEHUH B JIMH3AX»

Hucnepcus cera. CroxkHbIM COCTaB
6enoro csera. Lger. JlaboparopHas pabota
«Halmronenue qucrnepcuu cBeTay

WnTepdepentus ceera. udpakuus cera.
JudpakumonHas pemeérka

https://m.edsoo.ru/Q1ZCMW980

https://m.edsoo.ru/KO9OWVKEI1 1

https://m.edsoo.ru/CS8LCRSEJI
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HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

OnTuueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBHA UX 0€30MacHOT0 MPUMEHEHUS

['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM
Mexanuku. [locTynaTel ciennaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD OJIHOBPECMCHHOCTH.

3ameJIeHHe BpEMEHH B COKpaIleHUe
JUIMHBI

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

38

DHeprus U UMIYJIbC PEISITUBUCTCKON
yacTulbl. CBSA3b MACChI C SHEPTUEH U
UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/I90Z2Y4BUB

39

40

KonTpompHas padora «Ontuka. OCHOBBI
CIEIUATBLHON TEOPUU OTHOCUTEITLHOCTH

®oronsl. opmyna [Inanka. Jneprus u
UMITYJIbC (OTOHA

https://m.edsoo.ru/L8689JPLI

https://m.edsoo.ru/ZL6P16LAQ

41

OTtkpeiTHE U HcciienoBanue Gotodddekra.
OmeiTe A. I'. CToneToBa

https://m.edsoo.ru/PGL5XXSRO

42

43

44

3akonsl pororddexra. YpaBHeHUE
Oitamreitna s potodrdpdexra. «KpacHas
rpaauiay Gorodddexra

Hasnenue ceera. OnbiTel [1. H. JIeOenena.
XUMHUYECKOE IEVCTBUE CBETA
TexHu4ecKkne ycTpoiCcTBa U NPaKTUYECKOE
npuMeHeHue: (oTorNeMeHT, GOTOAATUHK,
coNTHeYHas OaTapesi, CBETOUO/T

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.ru/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5SM
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Perenne 3aga4 1mo reMe «JIeMEHTHI
KBAHTOBOU OITTUKW)

https://m.edsoo.ru/ZE73A67B1

46

47

48

Mogenb atoma Tomcona. ONbITHI
Pesepdopna mo paccessHuro o-4acTwil.
ILtanerapHas Moaenp aroMa

ITocrynatel bopa

Nznydenue u noriomenrne GOTOHOB TPH
nepexoJie aToMa C OJHOTO YPOBHS SHEPTUH
Ha Apyroii. Buasl criekTpos

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

49

BoaHoBEIe cBOlicTBa yacTull. BoiHEI e
bpoiina. KopnyckyiisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHHE

https://m.edsoo.ru/J710TLECO

50

51

52

53

OTKpbITHE PATMOAKTUBHOCTU. OTBITHI
Pesepdopna no onpenenenuto cocrasa
PaauoaKTUBHOTO U3TyUEHUS

CsoiicTBa anbda-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTHBHOCTH Ha
JKUBBIC OpTraHU3MBbI

OTKpbITHE TPOTOHA U HEUTpOHA. I30TOMBI.
Anbda-pacnaa. DIeKTPOHHBIA U
MO3UTPOHHBIN Oera-pacman. ["amma-
W3JTy4YEHHE

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peaktop. [Ipobnemsl,
MIEPCIEKTUBBI, YKOJIOTUYECKUE ACIIEKThI
AIEPHOMN DHEPrETUKH

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XITHOG3E

https://m.edsoo.ru/CFEJYJSSIG
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DneMeHTapHble YacTullbl. OTKpBITHE
MO3UTpOHa. MeTo 16l HAOIIOICHUS U
PETHCTPALIMK dJIEMEHTAPHBIX YACTHII.
Kpyrnslii cton «@yHaaMeHTalbHbIE
B3auMOIeHCTBUA. EAMHCTBO uznueckoit
KapTUHBI MUPa»

DTanbl pa3BUTH aCTPOHOMHUH.
[IpukiagHoe 1 MEPOBO33PEHUECKOE
3HA4YCHHE acTpOHOMHH. Buj 3BE31HOTO
HeOa. Co3Be3us, IPKUe 3BE3/IbI, IIJIAHETHI,
X BuauMoc ABrmkeHne. CollHeUHas
crucrema

Conuue. ConHeuHast akTUBHOCTb.
Nctounuk sneprun CoJiHila v 3BE311

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/SPXS2I9VY

https://m.edsoo.ru/1JZR54JAQ

57

58

3BE3/1bl, UX OCHOBHBIE XapaAKTEPUCTUKH.
3BE3/1bI ITIABHOI MOCIIEI0BATENLHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABIEHUS O
IIPOUCXOXKAEHNN U 3Botonmu CosHIa U
3BE3 ]

Mieynsiii [1yre — Hama I'anakTuka.
[Tono>xenne u neuxenue CosHLA B
lNanmaxtuke. I'anaktuku. YEpHbIE ABIPHI B
AIpax TrajJakTUK

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

59

Bcenennas. Pasz6eranue ranaktuk. Teopust

Bonpmioro B3pbIBaA. PenukToBOe HU3JTy4YCHUC.

Meraranaktuka

https://m.edsoo0.ru/9IWRLVWNN
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60 Hepemennsie mpo6ieMbl aCTPOHOMUU 1 https://m.edsoo.ru/LJHNL2MCF

KoHTtposbHas pabota «J1eMEeHTHI

61 1 1 https://m.edsoo.ru/TXTTCT488

ACTPOHOMMH U aCTPOPUIUKI»

O6o06matromuii ypok. Poib ¢pusuku n
ACTPOHOMHHU B IKOHOMHYECKOH,

62
TEXHOJIOTMYECCKOU, COIMaJIbHOHN U

1 https://m.edsoo.ru/ WNJSCRXYD

TUYECKON cepax IesITeTbHOCTH YeI0BEKa

O6o6maromuit ypok. Poib u Mmecto pusuku
63 Y aCTPOHOMUU B COBPEMEHHOMN HayYHOM 1 https://m.edsoo.ru/2PFPB28UF

KapTHUHE MHUpa

Ob6o6maromuii ypok. Pois pusmueckoit
64 TeOpuu B (POPMUPOBAHHUH TTPEIICTABICHHUH O 1 https://m.edsoo.ru/Y29SVPCVR

buznuecKkoil kKapTuHe MUpa

O6o6maromuii ypok. Mecto ¢puzndeckoit

KapTHUHBI MUpPa B OOIIEM psITy

65 1 https://m.edsoo.ru/LKNUIKHZH

COBPEMEHHBIX €CTCCTBCHHO-HAYYHBIX
IIPEACTABICHUI O IPUPOLE

PesepBHbIil ypok. MaruutHoe 1oue.

66 1 https://m.edsoo.ru/EVMFIQTP6

QHCKTpOMaFHI/ITH as1 MHAYKIO WA

PesepBHbIil ypok. Ontuka. OCHOBBI

67
CIICNUAJIbHOU TECOPUH OTHOCUTCIBbHOCTH

1 https://m.edsoo.ru/ESABJRKSL

Pesepnsrii ypok. KBantoBas dusuka.

68 1 https://m.edsoo.ru/RARQLVO2J

DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeiHero 001ero odpa3oBaHusi

10.1

10.2

JleMoHCTpUpOBaTh Ha NpUMEPAX poJib U MECTO (PU3UKH B
(hopMHUPOBaHHH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHUU
COBPEMEHHOMN TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKON AEATEIbHOCTH
nroaen

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS] U3YYEHHBIX (PU3UYECKUX MOJIEIICH:
MarepuaiabHas TOYKa, WHEpIMalbHAsA CHCTeMa OTCYETa, aOCOFOTHO
TBEPIOE TEJO, UIICATBHBIN ra3; MOAEIH CTPOCHHS Ia30B, )KUIAKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJICKTPUUYECKHN 3apsii — MpPU PEILICHUU

(I)I/I?»I/ILIGCKI/IX 3agaq

10.3

PacnoznaBate usnyeckue siBiaeHHUs (Ipolecchl) U OOBACHITH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETHYECKOW TEeopuu
CTPOCHHSI BEIIECTBA W  DJIIEKTPOJWHAMHUKH: paBHOMEpHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIKEHHE, CBOOOJHOE IajJeHHE
Ted, JABWKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJCIHCTBUE TeI;
mupdysusi, OpPOYHOBCKOE JBIIKEHHE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o0O0bEéMa Tel MpU  HAarpeBaHUU
(oxJaxeHnn), TETUIOBOE pPaBHOBECHE, HCTapeHue, KOHICHCAIHS,
MJaBJICHUE, KpUCTAJUIM3allUs, KWUIICHHE, BJIAKHOCTh BO3IyXa,
MOBBIIICHNUE JABJICHHS ra3a MPU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBS3b MEXJIy IlapamMeTpaMd COCTOSHHS Ta3a B H30MpoIleccax;

OJICKTPpU3alusA TCI, BSaHMOHeﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBKEHHE, HCHOJb3ys (U3HUEecKue
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJIbC Tela, KHHETHYECKas DHEpIus,
NOTEHIMANbHasl JHEPrHs, MeXaHudeckas paloTa, MexaHHUYECKas
MOIIHOCTb; IPU OMUCAHUH NPABUILHO TPAKTOBATh (DPU3HMUECKUNA CMBICI
UCTOJb3yEeMBIX BEIMYMH, MX OOO3HAUeHHWs] M EAWHUIIBI, HAXOIUTh
(opMyIIbl, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C JIPYTHMMHU

BCJIIMYMHaAMU




© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«®U3UKA _ 6a30Bblii ypoBensb_10-11 kjaccbD»

OnuceiBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI U  TEIIOBBIE
SBJIGHUS, UCHOJb3ys (U3MYECKUE BEIMYMHBL: JIaBJIeHHE Ta3a,
TEMIlepaTypa, CpEIHsAsl KHUHETUYECKas DSHEpPrusi XaoTHYECKOIo
JBIKEHUS MOJIEKYJ, CpEIHEKBaJIpaTU4Has CKOPOCTb MOJIEKY,
10.5 KOJMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3sa,
. KO3(Q(UIUEHT TMOJEe3HOro JEeHCTBUS TEIUIOBOIO JBUTATeNsl; IpH
ONMCaHUU MIPaBUJILHO TPaKTOBAThH buznueckuit CMBICIT
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAUEHMS] U E€IUHUIbI, HAXOJUTh
(opMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BCIIMYHMHaAM

OnuceiBaTh M3Y4YEHHBIE DSJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
JNEKTPUYECKUE  SIBICHUS  (TPOLIECCHI), HCMONB3ys  (hU3HUEcKHe
BEJIMYMHBI: AJIEKTPUYECKUM  3apsf, AJIEKTPUYECKOE  TIOJIE,
10.6 HanpspKEHHOCTh  ITOJIA, IOTEHIMANl, Pa3HOCTb IMOTEHLMAJIOB; IIpU
' OMMCAaHUU TPABWILHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYeHHMs] M EAMHHULBI; YyKa3bIBaThb (HOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO  (U3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BEiIn4YnHaMun

aHAIM3UPOBATh (PU3UYECKHE TIPOLIECCHl W SIBJICHUS, HCIOIb3Ys
(u3nuecKkre 3aKOHBI M MPHUHIIMUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW DHEPIUH,
3aKOH COXPAHEHHSI UMITYJIbCA, IPUHIUI CYNEPHO3ULIMU CUJI, TPUHIUII
paBHOMNpaBUs HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJISAPHO-
10.7 KUHETUUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeaHel KUHETUYECKOM HSHEPruu TEIUIOBOIO JBHXKEHUS MOJIEKYN C
aOCOJIIOTHOW TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpAHEHUs JJIEKTPUYECKOro 3apsia, 3akoH Kynmona; mpu 3ToM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTU4YeCKOe
BBIpKEHHUE U YCIIOBUS (TPAHMIIBI, 00JIACTH) MPUMEHUMOCTH

OOBSCHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIlMH, MTPUOOPOB U

10.8 TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBHS MX 0€30IacHOro

HUCIIOJIB30BaHHUA B HOBceJIHeBHOfI KHU3HU

BBITOTHSATE SKCIIEPUMEHTHI 110 HCCIICTOBAHUIO (DM3UUECKHX SBICHUN U
MIPOIIECCOB C MCIIOJIB30BAHNEM TPSMBIX W KOCBEHHBIX W3MEPEHHH; MpH
10.9 5ToM (OopMYIHpPOBaTh NpodJIeMy (3amady) MU THIOTE3y Yy4eOHOro
SKCHEpUMEHTa,  COOMpaThb  YCTAaHOBKY M3  TPEAJIOKEHHOTO

000pynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI
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OcymiecTBiATh TpPsSMbIE W KOCBCHHBIC HW3MEpEHUs (PU3HUECKUX
10.10 BEJIMYUH; TIPH 3TOM BBIOMpPATh ONTHUMAJIBHBIA CIOCOO W3MEPCHHS H

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBarth 3aBUCHMOCTH MEKAY (H3MYECKUMH BEIHYMHAMH C
HCIIOJIb30BAHUEM MPSMBIX H3MEPEHHH; TPH 3TOM KOHCTPYHPOBAThH
10.11 YCTaHOBKY, (DUKCHUpPOBATh pPE3YJbTAaThl IOJYYCHHOH 3aBHCUMOCTH
(bu3MYeCKUX BEMMYKMH B BUIC TAOIHUIl U rpadUKOB, [eIaTh BHIBOIBI MO

pe3yiibTaTaM UCCICAOBaHNA

CoOnromate mpaBuia  0€30IIaCHOrO  Tpyda IpU  IPOBEIECHHUU
10.12 UCCIEOBAaHUM B  paMKax Y4eOHOTro SKCIEPUMEHTa, Yy4eOHo-

HCCIIEIOBATENILCKOM M MPOECKTHOM JEATEIIBHOCTH C HCIOJIb30BAHHEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pemate pacuérHple 3a1a4uM C SIBHO 33JaHHONW (DU3NYECKON MOJEIbBIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
10.13 yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
. ¢u3nueckre BeNUYUHBI U (HOPMYJIbI, HEOOXOAUMBIE JUIsl €€ pEIIeHuUs,
MIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyUEHHOTO 3HAUYEHUs

(bu3MUeCcKOil BETUIHHBI

Pemarp ~ kauecTBeHHBbIE  3aJayd:  BBICTpaMBaThb  JIOTHYECKU
10.14 HENPOTUBOPEUYUBYIO LIEMIOYKY PACCYKICHHM C ONOpPOl HAa M3y4CHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bHSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
10.15 UHTEpIpEeTallMi W TPEACTaBICHUS y4eOHOW U HAay4YHO-IOMYJISIPHOM
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX UCTOYHHUKOB; KPUTHUECKH

AHAJIM3UPOBATD MMOJIY4aCMYHO I/IH(I)OpMaLII/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
10.16 (U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonb3oBaTh TeopeTHyeckue 3HAaHUSA MO (PU3MKE B TOBCETHEBHOM
10.17 KU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXPAHEHUS 3I0pPOBbS H

COOIOICHHSI HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH cpefie

PaGoTtate B rpymnme ¢ BHIMOJIHEHUEM PA3IMYHBIX COIUAIBHBIX POJIEH,

10.18 IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHATIBHO  PACHpPEICNATh

00s3aHHOCTH U IIaHUPOBATE ACATCIBHOCTE B HCECTAHAAPTHBIX
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CuTyalnudax, aJ€KBaTHO OICHHMBATH BKJIaJ KaXI0ro HM3 YYaCTHHUKOB

TPYIIIBI B pELIEHUE pacCMaTpUBaeMoil mpooiieMbl

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBanusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (GHU3uKM B
(OpMHUPOBAaHUN COBPEMEHHOW HAay4yHOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJOIHM, B IPAKTUYECKON NEATEIbHOCTU
JO/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKOI KapTHUHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOUYEYHBIN IEKTPUUYECKUH 3apsj, AJEpHas MOJECIb aToMa, HYKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (pr3nyecKux 3aaa4y

11.3

114

Pacnio3znaBate (u3nueckue sBIeHUs (Mpolecchl) U OOBACHATH UX Ha
OCHOBE  3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAHTOBOW  (pusmKu:
ANIEKTPUYECKAsT IPOBOJUMOCTH, TEIUIOBOE, CBETOBOE, XMMHMUECKOE,
MarHMTHO€  JEHCTBUSA  TOKA, B3alMOJEICTBHE MarHuros,
ANIEKTPOMAarHuTHas HWHAYKLUS, JEHCTBME MAarHUTHOrO TMOJs Ha
MPOBOAHUK C TOKOM U JABIXKYIIMWCA 3apsij, SJIEKTPOMAarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpakKeHHe,  HpelomiieHue, uHTepdepeHuus, Audpakuus U
MoJIApU3allusl CBeTa, AMCIEPCHUS CBeTa, (OTOANIEKTpUUecKuil 3ddext
(boTtorpdexrt), cBeToBOE MaBleHHWE, BO3HUKHOBEHUE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PaauOaKTUBHOCTD

OnuceiBaTh  M3yYeHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKHE, DJIEKTPHUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANPSIKEHUE,  AIEKTPUYECKOE  CONPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, MHAYKIUS MarHUTHOTO
nonsi, cuna Awmmepa, cuia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa

KosiebaHui B KoseOaTeIbHOM KOHTYpE, 3apsi/i M CHJIa TOKa B IpoLecce




© MAQOY I'mmuasus Ne 86. PaGouast nporpamma y4eOHOro npeamera
«®U3UKA _ 6a30Bblii ypoBensb_10-11 kjaccbD»

rapMOHHUYECKHUX 3J€KTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHUE W ONTUYECKAas CUJIa JIMH3bI; MPU OMHCAHUU IPABUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEJIHYMH, HX
0003HAYCHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJIMYUHY C APYTUMU BETMYUHAMU

OnuceIBaTh U3Y4YECHHBIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, UCTIOIb3YS
(¢u3nyeckue BEIMYUHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, NEpUOX
115 Iojypacnajaa, OSHEprus CBA3M AaTOMHBIX sA€p; IIpU ONKMCaHUU
' MPAaBIIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMBIX BEITUYHH,
ux 0003HAYEHMsS U EJUHMIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE
JTaHHYI0 (U3NYECKYIO0 BEJIMUUHY C APYTMMHU BEJIMYMHAMHU, BBIYUCIATD

3Ha4YCHHUE (PU3NUECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usznvyeckne 3aKOHBI WM OpUHOUNBE  3akoH Oma,  3aKOHBI
MIOCJIEIOBATEIBLHOIO W IMAapaUICIbBHOTO COEAVUHEHUS IIPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKLIMH, 3aKOH
MPSIMOJIMHENHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
116 3aKOHBl  TIPEJIOMJIEHUSI  CBETa, ypaBHEHHWE  OUHIUTEHHA  JUId
' ¢doroadexra, 3aKOH COXpaHEHHS DHEPIMM, 3aKOH COXPaHEHUs
UMIIyJIbCAa, 3aKOH COXPaHEHHs DIIEKTPUYECKOrO 3apsja, 3aKoH
COXpaHEHUs  MAacCOoBOrO  4YMCJIa, MocTyinarel  bopa,  3akoH
PaIUMOAKTUBHOIO paclajga; IMpPH JTOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS

(rpanu1IBI, 00JIACTH) TPUMEHUMOCTH

117 OHpC,I[CJI}ITB HaIlpaBJICHUC BCKTOPAa HWHAYKIIMKX MAIrHUTHOI'O TIIOJIA
MIPpOBOAHHKA C TOKOM, CHJIbL AMnepa H CHJIbI HopeHua

118 Ctpouth ¥ ONHUCHIBAaTh HW300paKEHHE, CO3JABAEMOE TUIOCKUM
3€pKaJioM, TOHKOW JIMH301

BBITIOMHATE SKCIIEPUMEHTHI TI0 HCCIIEA0BAHUIO0 (PU3UUECKUX SBICHHUNA U
IIPOLIECCOB € MCMOJIBb30BAaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUN; NPH
11.9 3ToM (QOopMyIHpoBaTh MpobiieMy (3a7ady) W THUIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  cOOMpaTh  YCTaHOBKY U3  MPEIJIOKEHHOTO

000pyI0BaHUs, TPOBOAUTH OMBIT M (POPMYTUPOBATH BHIBOIBI

OCYH.[GCTBJBITL npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (I)I/ISI/I‘-IGCKI/IX

11.10 BEJIMYUH; TIPH 3TOM BBIOMPATh ONTUMAJIBHBIA CHOCOO0 W3MEpPEHUS U

HUCIIOJIB30BaTh U3BECTHBHIC METOJbI OLICHKHN HOl"peH_IHOCTef/'I H3MepeHHI>'I
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HccnenoBaTh 3aBUCHUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSAMBIX ~WU3MEPEHHH; IIPU O3TOM KOHCTPYHMPOBaTb YyCTaHOBKY,
11.11 (uKCUpOBaTh PE3yNbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PHU3UYECKUX
BEJIMYUH B BUJE TaONMIl U TpaduKOB, JeNaTh BBIBOBI [0 PE3yJIbTaTaM

ucciacag0oBaHus

CobOmomaTe mpaBuia 0Oe30MacHOTO Tpyna HpH  [POBEICHUU
1112 UCCIIEIOBaHUII B paMKax y4eOHOro SKCIIEPHUMEHTa, Y4eOHO-
HCCIIEI0BATENICKON M MPOCKTHON ACATEIBHOCTH C MCIIOJIB30BAaHHEM

U3MEPUTENIbHBIX YCTPONCTB U J1a00OpaTOpHOro 000pyI0BaHUS

Pemate pacuérHple 3a1a4d C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCTONB3ysd (PU3MUECKHE 3aKOHBI M TPUHIIMIIBI, Ha OCHOBE aHaIM3a
11.13 yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
' ¢u3nyeckue BeTUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE Ui €€ pelleHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(hU3HUYECKON BETUMIMHBI

Pemate  kadecTBeHHBIE — 3aj1ayu: BBICTPauBaTh  JIOTUYECKH
11.14 HENPOTUBOPEUYMBYIO LIEMOYKY PACCYKJIECHUW C ONOPOHW HAa M3YyYECHHBIC

3aKOHBI, 3dKOHOMCPHOCTH U (I)I/BI/I"IeCKI/Ie SABJICHUSA

Hcnonp3oBaTh mpu  pemieHud  yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(GOPMAIIMOHHbIE TEXHOJOTUM JUIs IIOMCKA, CTPYKTYpUPOBAHUS,
11.15 UHTEpIpeTalMi W NPEACTABICHUS y4eOHOW W Hay4YHO-IOMYJISIPHOM
nH(pOpMaLIMY, MOJIYYEHHON U3 pa3IUYHbIX MCTOUYHHUKOB; KPUTHUECKU

AHAIIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

OOBSCHITh TPUHIIUIBI JICHCTBUS MAIIWH, TMPHUOOPOB M TEXHUUYECKHX
11.16 YCTPOMCTB; pa3iuuaTh YCIOBUS UX OE30MACHOTO HCIIOJIb30BAHUS B

NOBCEIHEBHOU KU3HU

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
11.17 (U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonb3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
1118 KU3HM 1 oOecrieueHrs 0€30macHOCTH TP OOpaIIeHUH ¢ MpuoopaMu

U TEXHUYECKHMMM YCTPOMCTBaMH, Ul COXpPaHEHUS 3J0pOBbS U

COOIOICHHSI HOPM SKOJIOTHYECKOTO TOBEJICHUS B OKPYKAIOIIEH cpefie

PaGotats B Tpymnme ¢ BBIIOJIHEHHEM DPA3IMYHBIX COLMAIBHBIX POJIEH,

11.19 IUIAHUPOBaTh ~ paboTy  TPYINIbI,  pPAlHOHAIBHO  PACHPENENATh

00S13aHHOCTU U IJIaHUpOBaThb  ACATCIIBHOCTE B  HECTaHAAPTHBIX
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CUTyallusaX, aACKBATHO OLCHHMBATh BKIaJd KaXIOro H3 YYaCTHHUKOB

TPYIIIBI B PELICHUE PacCMaTpUBaeMOi MPOOIIeMBbI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kox
pasjaena

Koa nposepsiemoro

JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOJAbIl HAYUYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/bI MMO3HAHMS OKpYyXkarouero Mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE

1.2

2.1.1

MopnenupoBanue (U3MYECKUX SBICHUH H
npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TeOopuH. ['paHULIBI TPUMEHUMOCTH
(buzmyecKkux 3aKOHOB. [TpunaIMn
cooTBeTcTBUS. Ponb u Mecto ¢usuku B
dhopmupoBaHUU COBPEMEHHOM HAay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

NEeITEeILHOCTH JII0ICH
MEXAHUKA
KMHEMATUKA

Mexanngeckoe aBukeHUe. OTHOCHTENBLHOCTD
MeXaHn4ecKoro ABvxeHus. CucrteMa oTcUéETa.

Tpaexropus

2.1

[lepemenienue, ckopocTh (CpeaHsis CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  yCKOpPEHHE
MaTepuaibHON TOYKHM, UX MHPOEKIMU Ha OCH
CHUCTEMBI KOOD/IMHAT. Crnoxenue

IIEpEMELICHUN U CIIOKEHUE CKOPOCTEH

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
NPSAMOJIMHEHHOE JIBIDKEHUE. ['padpuxu
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH,

yYCKOpEeHUS, yTH u TepeMeeHUs




2.2
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MaTepI/IaJIBHOfI TOYKHU OT BPECMCHU

CBobOoaHoe majeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUabHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon u 4yacToTa.

HeHTpOCTpeMI/ITeJIBHOC YCKOPEHUC

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIInaoMeTp,
ABMIKCHUC CHaApAA0B, LCIHBIC W PCMCHHBLIC

nepecaadu

221

2.2.2

IIpakTuueckue paboTHI. H3zmepenne
MT'HOBCHHOM CKOpOCTH. UccnenoBanme
COOTHOUIIEHUSI MEXIY MYyTSIMH, MPOUIECHHBIMU
TEIOM  3a  T[OCJENOBATEIIbHbIE  PABHbBIC
MPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBHOKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOM
Hynt0. 3ydeHue NBUKEHHS LIApUKaA B BA3KOU
JKUJIKOCTH.  M3yueHue  NBWXKEHHMS  Telna,
OpOIIEHHOTO TOPU3OHTAIBHO
JINHAMUKA

[MpuHIHT OTHOCUTEIHLHOCTH Tamnes.
IlepBriii 3akoH HbroroHa. HHepunanbHbie

CHUCTEMBI OTCUETA

Macca tena. Cwia. [IpuHIMND cyneprno3unuu

CHUJI

223

Bropoii 3akoH HbproToHa ams MarepualbHOU
TOYKM B HWHEPLUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akoH HeroToHa s

MaTCpHaIbHBIX TOUCK

224

3aKOH BCEMHUPHOTO TAroTeHus. Cuiia TIKECTH.

ITepBast kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka
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2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJNILKCHUST W  CWIAa TPEHHS  TIOKOS.
Koaddunment tpenus. Cuiia cOnpoOTUBICHHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CHJIBI OTHOCUTEIBHO OCH BPAILCHHUS.
IInedo cunbl. YCIOBUS paBHOBECHS TBEPJIOTO
tena B UCO

TexHuueckue  yCTpOMCTBAa:  MOJIUIWITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3yueHue ABMKEHUS
Opycka TI0 HAaKJIOHHOW TIUIOCKOCTH TIOJ
JIIeCTBHEM HECKOJBKMX cHII. MccnemoBaHue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HHUKAIOIINX
B nedopmupyeMoll NpyKWHE W PE3UHOBOM
oOpasrie, OT BEJIWYUHBI UX JAePopMaIuH.
HccnenoBanue yciaoBuii paBHOBECHS TBEPIOIO

T€J1a, UMCIOIICTO OCh BpallICHUSA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJIa

232

233
234

2.3.5

3akoH coxpa”eHuss umnyiasca B HCO.

PeakTuBHOE IBIKEHNE
Pabora cuisl
MomHocTh CHITEI

Kunernueckas OHEPTHUA MaTepHaHBHOﬁ TOYKH.

TeopeMa 0 KNHETHYECKON YHEPTUA

2.3.6

[TorenmmansHast sHeprus. [loTeHnmanbHas
JHEPrust YIpyro nepopMUPOBAHHOM
npyxusbl. [loTeHIManpbHas DSHEpPrus Tena

BOJIM3M OBEPXHOCTH 3eMIIU
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HOTGHI_[I/IEUIBHBIG 1 HCIIOTCHIHMAJIbHBIC CHIIBI.

CBs13b pa6OTBI HCIMOTCHUOHUAJIBHBIX CHJI C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXPaHEHHUs
MEXaHUYECKON IHEPrun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS

539 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,

o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET

[Ipaktuyeckue pabotTel. M3ydeHue CBsI3U

53.10 CKOpPOCTEM Tel IpU HEYNPYyroM Yyaape.

Hccnenosanue CBA3HU pa6OTBI CHIJIbI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCjia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenne. uddysusa. Xapakrep ABMKEHUS U

B3aUMOJICHCTBHUS YaCTHI] BEIIECTBA
Mogenu CcTpoeHUsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB
BEIIECTBA HA OCHOBE ATUX MOJIENei
Macca wMonekyn. KonudecTBo BemiecTsa.

[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama temneparyp Lenscus
Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAILHOI'O Ir'a3a

AbGcoumoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPrHM TEIUIOBOIO JBU)KEHUS

yactul rasza. [llkana remneparyp KenpBrna

VYpaBuenne Kunanelipona — Menzaeneesa.

3akoH JlaabTOHA
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l'azoBbie 3ak0oHBI. M30mTpOLIECCHI B UI€ATIBHOM
raze ¢ MOCTOSIHHBIM KOJMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, n300apa

TexHuueckue YCTPOMCTBA: TEPMOMETD,

OGapometp

3.1.10

3.2.1

322

3.23

IIpakTnueckue paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMmHare. MccnenoBanue
3aBUCUMOCTH MEXIy IapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a
OCHOBbI TEPMOIMHAMUKN

TepmoauHamMuueckass cucrema. BHyTpeHH:A
JHEPrusl TEPMOJUHAMMYECKONM CUCTEMBI H

CITIOCOOBI €€ N3MEHEHUS

KommyecTBo TEmIOTH U pa60Ta. BHYTpeHHSIH

OHEPTIHUsA OAHOATOMHOI'O NACAJIIBHOT'O ra3a

Buapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIIMSI, U3NydeHue. TermnoéMKocTh Tena.
VnenpHas TEIIOEMKOCTHL BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIICpEaauc

324

3.25

3.2.6

[IepBrlii 3aK0H TepMoauHamMuKku. [Ipumenenne
MepBOrO 3aK0HAa TEPMOJUHAMUKHI K
n3ornporneccam. ['paduueckas uHTEpIpeTaIIus

paboThI Ta3a

TennoBsle MammHbl. [IpuHIMNBL AedCTBUA
TETIOBBIX MamuH. [Ipeobpa3zoBaHus >HEpPruu
B TemioBbix  MammHax. KoaddunueHt
nosiesHoro  nectBus  (mamee —  KIIM)

terioBoid MamHel. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpoIrieccoB B MPUPOJIE.
TenmoBeie JIBUTATEIN. DKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENb

BHYTPEHHETO cropasus, OBITOBO
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3.2.8

XOJIOAUJIbHUK, KOHAUITHUOHCD

[IpakTnueckue padotsl. U3mepenue ynenbHOM

TEINIOEMKOCTH

33

AT'PEI'ATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

332

[TapoobpazoBanue u KoHaeHcaus. Mcnapenue
" KUIICHHUE. VY nennHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTyPhbI

KHIICHUA OT JaBJICHUS

AOCOIIIOTHAA W OTHOCHUTEIBLHAS BIIAKHOCTH

BO31yxa. HacklmenHnsblil map

333

Teépnoe TEJIO. Kpucrannnueckue "
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuCTaJlJIOB. >KI/II[KI/I€ KpHuCTaJlJIbI.

COBpeMeHHHC MaTCpHraJIbl

334

335

3.3.6

IInaBneHue wu KpucTajjin3danus. Y nenbHas

teriota rasienus. Cyoaumanus

VYpaBHeHUE TEIIOBOTO OajlaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETp U
NICUXPOMETP,  KaJOPUMETP,  TEXHOJIOTHH
MIOJIyYE€HHUsI COBPEMEHHBIX MaTepUalioB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

[IpakTrueckue paboTHI. N3mepenune

BJIAXKHOCTH BO3JyXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

Onextpu3anys Ten. DNeKTpudecKkui 3apsia. Ba
BUJIa DJIEKTPUUECKUX 3apsI/IOB
[IpoBoaHMKH, TUDIIEKTPUKU u

MOJYIPOBOIHUKH

4.1.3

3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia

4.14

Bsaumonerictsue 3apsioB. 3akoH Kynona

DIIEKTPUYECKOE noJe. Hanpspok€HHOCTD

3IIEKTPUIECKOTO OJIA. [TpunIMn
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cynepno3uiuu.  JIMHUM ~ HanpsKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

Pabora cun QJICKTPOCTATUYCCKOI'O  ITOJIA.

Ilorenuuan. Pa3HocTh MOTEHIINATIOB

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM
OJICKTPHUYCCKOM II0JIC. I[I/ISHGKTPI/I‘IGCKEIH

IIpOHUIIACMOCThb

DNEeKTPOEMKOCTb. Konnencarop.
DneKTpOEMKOCTh IUJIOCKOTO  KOHJIEHCATOpA.

DHeprus 3apsKEHHOr0 KOHAEHCcaTopa

TexHudyeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
JIEKTPOMETP, DJIEKTPOCTaTUYECKas 3alluTa,
3a3eMJIEHHE AIIEKTPONPUOOPOB, KOHJEHCATOP,

KCEPOKC, CTPYUHBIN TPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenune

3J'I€KTpOéMKOCTI/I KOHACHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CyIICCTBOBAaHUA IHOCTOSAHHOI'O

4.2.1 JIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosITHHBIN TOK
42.2 Hanpsoxenue. 3akon OMa 1151 ygacTka Lenu
423 DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IETBHOE
o CONPOTHUBIICHUE BEILIECTBA
4n4 [locnenosarenbHOE, napajuiesibHoe,
o CMEIIaHHOE COEIMHEHUE TPOBOIHUKOB
PaGora snextpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MONHOCTB 3JEKTPUYECKOTO TOKA
anekTpoaBxkymas cuna (mamee — IJIC) u
427 BHYTPEHHEE COMPOTUBIIEHUE HUCTOYHUKA TOKA.

3akon Oma i 1OodHOW — (3aMKHYTOM)

BHGKTpH‘{eCKOﬁ CIIN. KOpOTKOG 3aMbIKaHHUC
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4.2.8

OneKTpoHHAas IIPOBOJUMOCTD TBEPABIX
METaJUIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
METaJIOB oT TeMIIepaTyphbl.

CBepXxnpoBOIUMOCTb

429

4.2.10

4.2.11

4.2.12

DNeKTpuyeckuii TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

[onynpoBoanuku. CoOCTBEHHAs! M IPUMECHAs
IIPOBOAMMOCTD TIOJYIPOBOJHUKOB. CBoOlCTBa

p-n nepexona. [lonynpoBoaHHKOBBIE TPUOOPHI

DONEeKTpUYEeCKUH  TOK B DJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUcCoLanys.

DNeKTpoan3

DNEeKTPUUIECKHUI TOK B rasax.
CaMOCTOATEIbHBIA M HECAMOCTOATEIbHBIN
paspsan. PaznuyHbie TUIBI CaMOCTOSITEIHHOTO

paspsaa. Moinnus. [1nasma

4.2.13

4.2.14

Texnuueckue YCTpOMCTBA: aMIiepmerp,
BOJITMETP,  pEOCTAaT, HCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC npuOopsI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
COTNPOTHUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPHI " (boTope3ncTopsl,
MOJIYIIPOBOTHUKOBBIN 1MOJ, TaJlbBaHUKA

[IpakTrueckue paboThL. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne O/IC ucTOYHMKA TOKa MW €ro
BHYTPEHHEro comnpoTuBieHus. HabmroneHnue

ANIEKTPOJTH3a

11 KIIACC

Kon Koanposepsiemoro
pasnena JIeMeHTAa

IIpoBepsieMble 3J1€eMEHTHI COAePKAHUSA

4

OJIEKTPOAMMHAMUKA
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4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

4.3.1

IlocrosiHHBIE MarHuTbl. B3ammojencTBue

IIOCTOAHHBIX MArHUTOB

432

MaruuTtHoe mone. BekTop MarHuTHOM
uHaykuud.  [lpuHmun — cynepno3uiuu.
Jluaum MarnutHOM wuHAYKUMH. Kaptuna
JUHUM  MArHUTHOM  MHAYKIUU  TOJSA

IIOCTOSAHHBIX MAarHuTOB

433

434

4.3.5

4.3.6
4.3.7

4.3.8

MarHuTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuHa nuHHMI 1OJS JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTI'O KOJIbLIEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBre NpOBOIHUKOB C

TOKOM

Cuia Amriepa, €€ MOIyJIb M HalpaBJICHUE
Cuna JlopeHua, e€ MOAyJb U HaNpaBJICHUE.
JIBrkeHne — 3apsOKEHHOM — 4acTHIBl B
OJTHOPOJIHOM MarHUTHOM Tone. PabGota
cunel JlopeHna

SIBrIeHME DNEKTPOMAarHUTHOW HHAYKIIUH
[ToTok BeKTOpa MAarHUTHON MHIYKIIMU
OJIC nHaykiuu. 3aKOH JIEKTPOMArHUTHOMN

HWHAYKOUH d)apaz[eﬂ

4.3.9

4.3.10

BuxpeBoe anextpuueckoe none. IJIC
WHAYKIIMA B TPOBOJHHKE, JABHKYIIEMCS
MOCTYIATEIBHO B OJIHOPOJHOM MarHUTHOM

10JIE

[IpaBuno Jlenna

4.3.11

NHayKTUBHOCTB. SIBIEHHME CAMOMHIYKIIUU.

OJIC caMOMHAYKIIMU

4.3.12

9Hepr1/1;1 MAarHMuTHOroO II0OJIA KaTymKu C

TOKOM

4.3.13

DJNEeKTPOMAarHUTHOE I10JI€
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4.3.14

TexHudeckue  yCTPOMCTBA:  IOCTOSHHBIC
MAarHuThI, AJIEKTPOMATHUTBI,
JIIEKTPOIBUTATEIb, YCKOPUTEIH

OJIEMCHTAapPHBIX YaCTUll, ”THAYKIITMOHHAA I1€Yb

4.3.15

[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJISi KaTYIIKH C TOKOM.
UccnenoBanme neHCTBUS  MOCTOSHHOTO
MarHuTa Ha pamKy ¢ TokoMm. MccienoBanue

SABJICHUA 2JICKTpOMar HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.1.1

5.1

Konebarenbnast cucrema. CBoOOIHBIE
koneOanusi. [apMoHuueckue KosieOaHus.
[lepuon, uacrora, ammumTyga u ¢asza

KoJieOaHuit

[IpyxuHHBI MasATHUK. MaremaTu4ecKui

MasATHHUK

VYpaBHEHHE TapMOHUYECKHX KOJICOaHUIA.
Kunematnueckoe u JTUHAMUYECKOE

OMMCAaHME KOJIEOATETBbHOTO JIBUKCHUS

[IpeBpamenue SHEPTUH pu
FapMOHUYECKUX KOJICOAHMSX. CBs3b
aMIUTUTYIbI KoJIeOaHui HCXOJIHOU
BEITMYMHBI C aMIUTUTyJaMU KoyeOaHUil e

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaIbHOM  KOJIEOATEJbHOM  KOHTYpE.
AHanoruss Mexay MEXAHWYECKUMHU H
JIEKTPOMarHUTHBIMU KOJICOAHUSIMU.

®opmyna Tomcona

3aKOH COXpaHEHMsI SHEPruu B HAeaIbHOM

KoJe0aTeTbHOM KOHTYpE

BbIHYXIeHHBIE MEXaHUYECKHE KOJIeOaHuUs.
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Pesonanc. Pe3onanchHas KpuBasl.
Boinyx1eHHbIE 3JIEKTPOMAarHUTHbIE
KoJIe0aHus.

Ilepemennbiii  Tok.  CuHYycOMAANBHBIN

MEPEMEHHBIN TOK.

Mo1mHOoCTb [IEPEMEHHOT0 TOKA.
AMIIIUTYAHOE M JEHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA U HAIIPSAKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoactso, nepegaya
U NOTpeOJIeHUEe 3IIEKTPUYECKON IHEPIUH.
OKOJIOTUYECKUE PUCKU IPU MPOU3BOACTBE
JIEKTPUIECKON SHEpIuu. Kynerypa
HCII0JIB30BAHHUS NIEKTPO3HEPTUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoicTBa: ceiicmorpad,
IEKTPUUECKHI 3BOHOK, JVHUU

QJICKTpoIepcaavd

[Ipaktuuyeckue pabotel. HMccienoBanue
3aBUCHMOCTH IEpHOJa MalbIX KOJIeOaHMi
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChbl
rpysa. MccnenoBanue nepeMEHHOTO TOKA B
LENU M3 IOCIEA0BATEIBHO COSAMHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexaunueckue BOJIHBI, YyCI10BUA
pactpoctpanenus. Ilepuon.  CkopocTtb
521 pacrpoCTpaHeHHss W JUIMHA  BOJHBI.
[Tonepeunsie U TPOJOJIbHBIE BOJIHBI
5.2 WuTepdepenius u T paKIus
522
MEXaHUYECKUX BOJH
3ByKk. CKOpOCTh 3ByKa. ['pOMKOCTH 3BYKa.
523 Bricota ToHa. Tem0Op 3ByKa
504 ONEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUSA

HU3JTy4YCHUA OJICKTPOMArHUTHBIX BOJIH.
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B3anmuas opuentauus BekTopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

525

5.2.6

5.2.7

5.2.8

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KEHHE, MPEIOMIICHUE, MOJSpU3aLus,
mudpakaus, uHTepdepernus. CKOpPoOCTh

OJICKTPOMAriuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHHE 3IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBbITY

[IpuHUMNBl pagUOCBA3UM M TEJIEBUJICHUS.
Pannonokanms. DIEeKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOLIEH CPeIbl

TexHu4eckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTBI, yJIBTPa3ByKOBas
JIUAarHOCTHKAa B TEXHUKE M MEIHIIMHE,
pajgap,  paguONpPUEMHHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neun

OIITUKA

5.3.1

532

533

5.34

[IpssMonuHEHOE pacIpoCTpaHEHUE CBETa
B OJIHOPOJIHOM cpene. JIyd ceTa
OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHHUS
cera. [loctpoeHne M300pakeHHit B TFIOCKOM
3epKaie

[IpenomiieHne cBera. 3aKOHBI IPETOMIICHUS
CBeTa. AOGCOMIOTHBIH [I0Ka3aTesb

MIPEIOMIICHHUS

[Tormoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHblid yroi MOJTHOTO BHYTPEHHETO

OTpaKEHUS

535

HMucnepcuss cBera. CIIOXKHBI  COCTaB

Oenoro ceera. Llser

5.3.6

CoOwuparonue ¥ pPacCeMBAIOIINC JIUH3BI.

Tonkasg nua3a. DOKYCHOE paCCTOSHHUE U
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ONTHYECKass  CuUja  TOHKOW  JIMH3BI.
[TocTpoeHnne n300pakeHN B COOMPAFOIINX
u pacceuBaromux jauH3ax. Dopmyna
TOHKOM JIMH3BIL. YBEJIWYEHHUE, JlaBaeMoOe

JIMH30H

[Ipenensl NpUMEHMMOCTH F€OMETPUYECKON

5.3.7
ONTHUKH
WNurtepdepeniuss  cBera.  KorepeHTHble
HWCTOYHHKHU. VYcenoBust HaOIIOICHUS
5.3.8 MaKCHMYMOB u MUHUMYMOB B
WHTEPPEPEHIIMOHHON KapTHHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOEHUS TIABHBIX
5.39 MaKCUMYyMOB npu MaJIeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
TexHudeckue yCTpPOWCTBA: OYKH, JIyHa,
¢doToanmapar, NPOEKIMOHHBINA ammapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHASA
OTITHKA, T paKImoHHAS pemeéTka,
TIOJISIPOUT
[IpakTnueckue  paboOTHI. Nsmepenue
s310 mokasaress mpenomieHus. VccrnemoBanue

CBOMCTB  W300pakeHWM B  JIMH3AX.

Ha6J'IIO)1€‘HI/I€ AUCTICPCUN CBCTA

BJIEMEHTAI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/ILU:I MMPUMCHUMOCTU KJIaCCHUYECKOM

MEXaHUKH. [Toctynatet TEOpUHU
6.1 OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTH

MOJyJIsl CKOPOCTM CBE€Ta B BaKyyMe,

MPUHILUI OTHOCUTEJIbHOCTH DUHILITEHHA
6.2 OTHOCUTETBLHOCTD OJTHOBPEMEHHOCTH.
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321MC,IIHCHI/IC BpEMCHMU U  COKpaAlICHHUC

JUINHBI

6.3

DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p MacChl C JHEprueil M HMITYJIbCOM
CBOOOJHOW YaCTHULbl. OHEPrust MOKOs

CBOOOIHON YaCTUIIEI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTbBI KBAHTOBOU OIITUKU

7.1.1

7.1.4
7.1.5

®otonbl. Popmyna [lnanka cBs3u 3HEPTUN
¢boToHAa C ero 4YactoToil. ODHeprus H

uMIyibe GoToHA

OtkpeiTie U uccineaoBanne Gorodrddexra.

OnBITH AlT. Cromerosa. 3aKOHBI
dotordpdekra

YpaBHeHue DOHHIITENHA st
dotorddekra. «Kpacnas TpaHUIa»
dboTorddexra

Hasnenune ceera. OnwiTel [1.H. JIebenena
XuMHuyeckoe IeHCTBHE CBETA
TexHuuyeckue ycTpoiicTBa: (OTOIIEMEHT,
(dboTonaryuk, COJIHEYHAs Oarapes,

CBETOAHNO

7.2

CTPOEHUME ATOMA

7.2.1

Monpens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

7.2.2

ITocTynatel bopa. N3nyuyenue 5
norjoueHne (OTOHOB TpU  Mepexoje
aTromMa C OJHOIO YPOBHSA DJHEPrUHM Ha
npyroi. Buapsl criektpoB. CieKTp ypOBHEM

SHEPruM aToMa BOJIOpPOAa

7.2.3

BonHoBrle cBoiicTBa yacTtull. BOaHBI 1€

bporins. KopnyckyinsipHO-BOJHOBOM
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nyanusMm. Judpakuus SIeKTpPOHOB Ha

Kpucrajuiax

7.2.4

7.2.5

7.2.6

CrioHTaHHOE U BBIHYXICHHOE HU3IIy4CHHE.
YCTpoiicTBO M MPUHIIMIT pabOTHI J1azepa
TexHuueckue YCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jiazep, KBAHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabGotel. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaONIOAEHUST M pPEruUCTpaluu

QJICMCHTAPHbIX YaCTUIT

7.3.2

OTKpbITHE  PAAMOAKTUBHOCTH.  OIIBITHI
Pesepdopna mo ompeneneHuio cocraBa
pamuoakTuBHOrO  m3nydeHus. CBolcTBa
anbda-, 6eTa-, ramMmma-u3iydeHus. Brnusiaue

PaAnOaKTHUBHOCTH Ha KUBBIC OPTraHNU3MbI

7.3.3

7.3.4

OTkpelTHE  TIPOTOHAa W HEUTpOHA.
Hyxnonnass mogens siapa ['eitzenbOepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. M3oronsl

Anbda-pacnas. DIIEeKTPOHHBII "
MO3UTPOHHBIN Oera-pacma. T"amma-
H3JTy4YCHHUE. 3akoH pPaaroaKTUBHOTO

pacmana

7.3.5

7.3.6

OHeprus CBA3M HYKIOHOB B  sJIpe.
SAnepusie cuibl. Jledekt Maccel aapa
Anepuele peakuuu. JleneHue M CUHTE3

saaep

7.3.7

S nepHbrit peakTop. TepMosiepHbIi
cuHre3. [IpobGneMbl H  TEPCHEKTHBHI
SAICPHOM  DHEPreTUKU. IDKOJOTHYECKHUE

aCIIEKTHI SIIEPHOU DHEPIETUKU
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7.3.8

7.3.9

7.3.10

8.1

DOneMeHTapHble  4dacTuilbl.  OTKpbITHE
MO3UTPOHA. ®dyHaaMeHTaIbHbIe
B3aUMOJICVCTBHUS

TexHuueckue  yCTpOMCTBA:  JIO3UMETP,
kamepa BuiibcoHa, AJEpHBIA peakTop,
aToMHast 6oMba

[Ipaktuueckue pabotel. HccnenoBanue
TPEKOB YaCTHII (o TOTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3gHoro neba. Co3Be3nus, sipkue

3Bé3,I[LI, IIJIaHCTBI, X BUAUMOC IBUXKCHUC

8.2

Conueunas cucrema. llma"HeTsl 3eMHOU
TPYIIIBIL. [ImaneTsI-rUranTel u ux
Cl'[yTHI/IKI/I, KapJ'II/IKOBble IIJIAHCTEI. Manme

tena COTHEYHOM CHCTEMBI

8.3

8.4

8.5

8.6

Connue, d¢otochepa u  armocdepa.

CosHeuHast aKTUBHOCTD
Ucrounuk sueprun CosHia u 38E371

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJHNyC, TEeMIIEpaTypa,
ux B3alMOCBSI3b. Huarpamma
«CHEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3BE3ALI  ITIABHOM  ITOCJIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

Baytpennee CTpOEeHue 3BE3N.

CoBpemeHHbIE IIPEACTaBIICHUS 0
MPOUCXOXKIEHNH U 3Bomoru ConHIa U 3BE31.

JTarbl JKU3HA 3BE3]

8.7

Muneunbii  Ilyte — Hama [Manaktuka.
CnupanbHasgs  crpykrypa  [amaktukw,
pacmpenenenue 3BE3N, Ta3a U IbUIM.

Ilomoxxenue wu gBmwxkenume CoaHila B
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lanaktuke. Ilnockas wu  cdepuueckas

IOACUCTEMBI TamaxkTukn

8.8

8.9

8.10

Tuner ramaxtuk. Paguoranaktuku U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceeneHHOM.
3akoH XaOOsa. Pas0eranuwe TrajaKkTHK.
Bos3pact u paguyc BceneHHoil, Teopus
Bonbmioro B3peiBa. Mogens  «ropsiueit

Bcenennoi». PenukroBoe usnyueHue

Macmrabnass ~ crpyktypa  BcenenHoit.
Meraranaktuka. Hepeménubsie mpoOieMbl

aCTPOHOMHH
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
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Kacesinos, B. A. ®uzuka. 10 k1. bazoBblii ypoBeHsb : yueOnuk / B. A. KacbsiHOB. —

5-e u3n., crepeotun. — M. : JIpoda, 2017

KacesnoB, B. A. ®usuka. bazossiii yposens. 11 ki1. : yueObnuk / B. A. KacbsiHoB. — 5 — €
u3., crepeorurt. M. : Jlpoda, 2018.
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