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MHNOACHUTEJBHASA 3AITUCKA

[IporpamMma 1o ¢u3mke 0a30BOrO0 YpOBHS Ha YpOBHE CpEIHEro ooOmero oopazoBaHUs
pazpaboTaHa Ha OCHOBE TIIOJIO)KEHUH U TpeOOBaHUN K pe3yidbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHOU mporpammel, npeactaBieHHbx B PI'OC COO, a takxke ¢ yaérom (denepanbHO
paboueil mporpaMMbl BOCIHMTAHUS U KOHUEHIMH IMpenojaBaHusi ydyeOHoro mpenmera «Dusukay» B
oOpa3oBaTenbHBIX  opranm3auusx  Poccmiickoii ~ ®dexepanmu,  peayM3yOIIUX  OCHOBHBIC
oOpa3oBaTeNibHbIE IPOTrPAMMBI.

Conepxanue mporpamMMbl 1o (U3UKE HANpaBieHO Ha (OPMUPOBAHHE €CTECTBEHHO-HAYWHOM
KapTuHbl Mupa oOydarommxcs 10—11 knaccoB mpu oOydenun ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-ACSTEIBLHOCTHOTO moaxoaa. [Iporpamma no ¢u3nke COOTBETCTBYET TPEOOBAHHUIM
OI'OC COO x mnjnaHupyeMbIM JMYHOCTHBIM, NPEIMETHBIM W METalpeAMETHBIM pe3yjbTaTaM
00y4eHHs, a TaKK€ YYHUTHIBAET HEOOXOAMMOCTh pealM3alliil MEXKIIPEIMETHBIX CBSI3€H (U3UKU C
€CTECTBEHHO-HAYYHBIMU YU4E€OHBIMU MpeAMeTaMu. B Hell ompenenstoTcs OCHOBHBIC 1€ M3y4YEHUS
¢u3MKM Ha ypoBHE CpeaHero oOmero oOpa3oBaHUSs, IUIAHUPYEMBIE PE3YyIbTaThl OCBOCHHUS Kypca
(U3KKY: TNYHOCTHBIE, METANPEAMETHBIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no (pu3MKe BKIIOYAET:

e [UIaHUPYEMBIE PE3YNIbTaThl OCBOEHUSA Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM YMCIIE
IIPEMETHBIE PE3YNIbTAThI IO T'O1aM O0YUYEeHHUS;

e coziepkaHue yueOHoro npeamera «Pu3nka» 1o rojgam ooydeHusl.

du3nka Kak Hayka O HamOoJiee OOMIMX 3aKOHAX MPHUPOJBI, BHICTyNas B KadecTBE y4eOHOTO
npeaMera B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYXKaloIIEM MHpE.
IkonapHBIN KypC PU3UKH — CUCTEMOOOPA3YIOIIUI AJI1 €CTECTBEHHO-HAYYHbBIX YUE€OHBIX NMPEAMETOB,
MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIeKaT B OCHOBE IPOLECCOB U SBICHHM, HM3ydaeMbIX XHMMUEH,
ouosorue, ¢uzuuecko reorpadueit U actpoHomuen. Mcrnonp3oBaHUME U aKTUBHOE MPUMEHEHUE
¢u3n4ecKux 3HAHMUU OIpeNeNseT XapakTep M pa3BUTHE pa3HOOOpasHBIX TEXHOJIOTMH B cdepe
SHEPreTHKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IOJYYEHHUsS HOBBIX MATE€pHAIOB C 3a/laHHBIMU
cBOWCTBaMHM U Jipyrux. Mzydenue pu3nKu BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-
HAay4yHOM KapTUHBI MUpa 00ydaroImuxcs, B (pOpMHpPOBAHHE YMEHUN NPUMEHSATh HAyYHBIH METO]
MO3HAHUS TPU BBIOJHEHNU UMU y4eOHBIX MCCIIEJOBAaHUH.

B ocHOBy kypca ¢u3uKu Ui YpOBHSI CpeiHEro oOmiero oOpa3oBaHHUs IMOJIOKEH DA UACH,
KOTOpbIE MO’KHO paccMaTpHUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUU € HEH Kypc SIBISETCS JOIMUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuan M3 BCeX pa3lesioB (M3HMKH, BKIIOYAET KAaK BOMPOCH KJIACCHUYECKOH, Tak H
COBPEMEHHOW (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUU ¢ HeW Mmarepuan Kypca (QU3MKH OOBbEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBiseTcs pOpMHUPOBAaHUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes eymanumapuzayuu. EE peanusanus NpeanoyiaraeT MCMOJIb30BaHUE T'YMaHUTapHOTO
MoTeHIMajga (pU3NUYEeCKONH HayKH, OCMBICIEHUE CBSI3U Pa3BUTHs (PU3MKU C pa3BUTHEM OOIIECTBa, a
TaKXe C MUPOBO33pEHUYECKUMH, HPABCTBEHHBIMHU U HKOJIOTHUECKUMH MTPOOIEMaMHU.

Hoesa npuxnaonou nanpaenrennocmu. Kypc ¢usuku mpeamnonaraeT 3HaKOMCTBO C HIMPOKUM
KPyroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes osxonoeuzayuu peanusyercs IOCPEACTBOM BBEIEHHUS DJIEMEHTOB  COJAEpIKaHUS,
MOCBAIIEHHBIX 3KOJIOIMYECKUM IpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHBI C PA3BUTHEM TEXHUKH
U TEXHOJIOTHH, a Takke OOCYKIEHHUs TMpoOJIeM pPalMOHAIBHOIO IPHUPOJOINONIB30BAaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.



CrepKHEBBIMH 2JIEMEHTaMH Kypca (pU3UKU Ha YPOBHE CPEIHEro 0011ero 00pa3oBaHus SABISIOTCS
¢buznyeckue Teopun (GopMHUPOBaHUE NPEICTABIECHUHN O CTPYKTYpE MOCTPOEHUS (PU3NUECKON TEOPHH,
ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPUHIIMIIOB B COBPEMEHHBIX IIPEICTABICHUSX O MPHPOIE,
IpaHMLax PUMEHUMOCTH TEOPUH, Ul ONUCAHUSI €CTECTBEHHO-HAYYHBIX SIBJIEHUH U IIPOLIECCOB).

CuCTeMHO-ESTETbHOCTHBIN MOAX0J] B Kypce (U3UKU peanu3yeTcs MpeXkae BCEro 3a CYer
OpraHu3alK SKCIEPUMEHTAIBHON JAeATeNbHOCTH oOydaromuxcs. Jlns 0a3oBoro ypoBHs Kypca
GU3MKH — 3TO HCIOIB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB H
1a00paTOPHBIX pabOT, KOTOPbIE B IPOrpaMMe 1o (PU3UKe 0ObEJUHEHBI B OOLIUI CIIMCOK Y4EHUYECKUX
MPAaKTUYECKUX paboT. BrigeneHne B yKa3aHHOM IepeyHe JTa0opaTOpHBIX paboT, MPOBOAMMBIX IS
KOHTPOJII U OLEHKH, OCYLIECTBISETCS YYaCTHHKAMU O0pa30BaTEIbHOIO IpoLecca HCXOlsl U3
0coOeHHOCTEH MITaHMPOBAaHUS U OCHAIIEeHUs KabuHeTa ¢pusuku. [Ipu sTom obecrieunBaeTcs OBIaCHIE
00y4aroIMMHUCS yMEHUSIMH IPOBOJUTH KOCBEHHBIE H3MEPEHHs, HCCIIEJOBaHMUS 3aBUCUMOCTEH
(GU3NYECKUX BETMYMH M TOCTAaHOBKY OIBITOB IO MPOBEPKE MPETIOKEHHBIX THITOTE3.

Bosiblioe BHUMaHuE yJenseTcsl pelieHUI0 pacyE€THBIX M KaueCTBEHHBIX 3anay. [Ipu stom 1uis
pacuéTHBIX 3a7ad NPUOPUTETOM SBIIAIOTCS 3aJadd C SIBHO 3a/JaHHON (PU3MYECKOW MOJIENbIO,
MIO3BOJISIOIINE IPUMEHSTh U3yUEHHbIC 3aKOHbBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3jiesna Kypca, Tak
W MHTETPUPYS 3HAHUS W3 Pa3HBIX pasfenoB. s KauecTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS
3aJjaHus Ha OOBSICHEHUE NMPOTEKaHUs (PU3MYECKHX SIBICHUI U MPOLIECCOB B OKPYXKAarolleil >KU3HHU,
TpeOyrome BEI0Opa GU3NIECKON MOJIEIH ISl CHTYyalluy PAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu GI'OC COO k mMarepHalibHO-TEXHUYECKOMY 00ECIEUYECHUIO
yaeOHOro mporecca 0a30BbId YpOBEHb Kypca (DM3UKKM HA YPOBHE CPEIHEro 00Iero oOpa3oBaHUS
JIOJDKEH U3y4yaTbCs B YCIOBUAX MPEAMETHOrO KaOMHeTa (PU3MKU UM B YCIOBUSAX MHTEIPUPOBAHHOTO
KaOuHeTa IpeIMEeTOB €CTECTBEHHO-HAYYHOT' 0 LIMKJIa. B kabuHere Gpu3nKku JOMKHO OBITh HEOOX0AUMOE
nabopaTopHOe 000pYAOBaHHUE JUIs BHINOJIHEHUS YKa3aHHBIX B MpoOrpamMMe Mo (pU3MKe Y4eHHYECKUX
MPaKTUYECKUX PadOT U AEMOHCTPALlMOHHOE 000pYyI0BaHHE.

JleMOHCTpalnOHHOE 000pyAOBaHUE (POPMHUPYETCS B COOTBETCTBUU € IPUHIIUIIOM MUHUMAJIBHON
JIOCTaTOYHOCTU U OOECIEeYMBAET MOCTAHOBKY MEPEUUCIEHHBIX B MpOorpamMme Mo (PU3UKE KIFOUEBBIX
JeMOHCTpalMi JUIsl MCCIEIOBAHUS M3Y4YaeMBbIX SIBICHMH M TPOLECCOB, AMIHUPUYECKUX HU
(byHIaMEHTABHBIX 3aKOHOB, HX TEXHUYECKUX TIPUMEHEHUH.

JIaGopatopHoe 00OpyJOBaHUE Ul YUYCHHUYECKHX MPAaKTHYECKUX paboT (opMupyercs B BUIE
TEMaTUYECKUX KOMIUIEKTOB U 00€CIeYrBaeTCs B pacu€re 0JIHOT0 KOMILIEKTa Ha IBYX 00y4aronuxcs.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOPHOrO 00OpYAOBaHMS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIOJIb30BAHUU AHAJIOTOBBIX W IM(POBBIX NPHOOPOB, a TaKKe KOMIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHii.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBIISIOTCS:

e popMUpOBaHUE MHTEpeca M CTPEMIICHHS OOYYaloIIMXCS K HAyYHOMY H3YYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI!;

®pa3BUTHE MPEJICTaBICHUMH O HAyyHOM  MeETOoJleé TMO3HaHMS U  (QOpMUpPOBaHHE
HCCIIEA0BATEIBCKOIO OTHOUICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

e popMUpOBaHHWE HAYYHOTO MHPOBO33PEHMSI KaK pe3yidbTaTa HM3yYEHUS OCHOB CTPOCHUS
Matepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e popMuUpOBaHHE YMEHHUH OOBSCHATH SIBJICHHUS C HCIOJb30BaHUEM (U3MUECKUX 3HAHUM U
HAy4YHBIX J0Ka3aTeNbCTB;

® hOpMHpPOBAaHUE TPEJCTABICHUN O POJIU (DU3UKH I PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHU.



JloCTIKEHHE ITHX IIeieil 00ecreunBaeTCs pelIeHueM CIeIyIONNX 3a/1a4 B IIPOIECCE N3YUCHHS
Kypca (pU3MKU Ha YPOBHE CpeIHEro o0niero oopa3oBaHus:

® [IPHOOPETCHNE CUCTEMbI 3HAHHH 00 00X GU3NIESCKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, dJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3UKY U SJIEMEHTHI
acTpou3uKH;

e popMUpPOBaHUE YMEHHI MPUMEHATh TEOPETUYECKUE 3HAHUA IS OOBACHEHUS (DU3MUECKHUX
SIBJIGHUN B IPUPOJIE U JIUISl IPUHATHUS MPAKTUYECKUX PEIICHUN B MTOBCEIHEBHOM JKU3HH;

®0CBOCHHE CIIOCOOOB PEILIEHUS PA3IMYHBIX 3a7]ad C SBHO 3aJlaHHOM (U3NYECKOW MOEINbIO,
3aJa4, NOJPa3yMEBAIOIINX CAMOCTOSTEIBLHOE CO3/1aHue (PU3UIECKON MOIETH, a/IeKBaTHON YCIOBUAM
3a/1a4u;

O [IOHUMAaHHEC (I)I/I?»I/I‘ICCKI/IX OCHOB MW IIPUHIUIIOB JEUCTBUS TEXHHUYECKUX YCTpOﬁCTB u
TEXHOJIOTHYCCKUX IIPOLCCCOB, UX BIIUAHUA Ha OKPYKAIOLIYIO CPEAY;

®OBJIAICHUC MCTOAAMHU CAaMOCTOATCIIBHOIO IINIAHHPOBAHUA H IIPOBCIACHUA (bl/ISI/I‘ICCKI/IX
OKCIICPUMCHTOB, aHaJIM3a W HWHTCPIPCTALIUN I/IH(i)OpMaIII/II/I, OnpeaciaCHuss AOCTOBCPHOCTH
IMOJIYYCHHOI'O pE3yJibTaTa,

®CO37aHMEC YCIOBHMH JIJISl PAa3BUTHS YMEHHH INPOCKTHO-HCCIICOBATEIBCKOM, TBOPUYECKOM
TeSITeTbHOCTH.

Ha uzyuenme ¢usuku (6a30BbIl yPOBEHDb) Ha YPOBHE CPEIHET0 0011Iero 00pa30BaHUs OTBOIUTCS
136 gacos: B 10 kmacce — 68 yacoB (2 yaca B Heneno), B 11 kimacce — 68 vacoB (2 yaca B HEJEINIO).

[Ipennaraemelii B mporpamme 1o (¢u3MKe MepedeHb JabO0paTOPHBIX M MPAKTHUUYECKUX padboT
SIBJIICTCS PCKOMEHIOBAaHHBIM, YUUTEIb JISTAeT BEIOOP MPOBEACHHSI JIAOOPATOPHBIX padOT U OTBITOB C
y4€TOM UHIUBUIYATbHBIX 0COOCHHOCTEH 00yJaromuXxCsl.



COJAEP/)KAHUE OBYYEHUA
10 KIIACC

Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

@usuka — Hayka o npupone. Hayunble MeTonbl MO3HaHUSA OKpyXKarowmero mupa. Poib
HKCIEPUMEHTA ¥ TEOPUH B IIPOIIECCE MO3HAHUS IPUPOIbI. DKCIEPUMEHT B (PU3UKE.

MogenupoBaHue GU3NUECKUX ABICHUN U nnpouieccoB. Hayunsle runoressl. duznyeckue 3aKOHbI
u Teopun. [ paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHIHIT COOTBETCTBUSI.

Ponp u Mecto ¢usuku B (GOPMUPOBAHHMM COBPEMEHHOM HAyyHOW KapTUHBI MHpa, B
IIPAKTUYECKON AESITETbHOCTH JIIO/IEH.

Jlemoncmpayuu
AHanorobie u IU(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATIUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuka

Mexanunueckoe aBuxeHue. OTHOCUTEIIBHOCTh MEXAaHWYECKOro JBKeHusA. Cuctema oTcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpedHsii CKOPOCTb, MTHOBEHHAasi CKOPOCTb) W YCKOPEHHE
MarepuaibHOM TOUKHM, MX NPOEKIMH HAa OCU CHCTEMbl KoopAuHaT. Cllo)KeHHE NepeMelleHUud u
CJIO’KE€HUE CKOPOCTEM.

PaBHOMEpHOE UM paBHOYCKOPEHHOE NPSIMOJHHEWHOE MBIKEeHUE. ['paduku 3aBUCHUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIEPEMEIICHUST MaTEPHUAIIbHOW TOYKH OT BPEMEHH.

CBoboaHoe najgeHue. Y cKkopeHrne cBOOOTHOTO MaIeHusl.

KpuBonuneiinoe qemxeHue. [[BrmkeHrne MaTepruanibHOM TOYKH MO OKPYKHOCTH C OCTOSIHHOM 110
MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEHHas ckopocTh. [lepumon u vacrora oOpaiieHus.
[lenTpocTpeMHUTENTEHOE YCKOPEHHE.

TexHuueckue ycTpoWcCTBa U NMPAKTUUYECKOE MPUMEHEHHWE: CIHUAOMETP, JBUKEHHUE CHapSOB,
LIETTHBIE U PEMEHHBIE ITEpeayu.

Jlemoncmpayuu
Mopaenb cucteMbl 0TCUéTa, WUTFOCTPAIMS KWHEMAaTUUECKUX XapaKTEPUCTUK JBUKEHUS.
[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOTB30BAHUEM MPOCTHIX MEXaHHU3MOB.
[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRE.
Habmtonenue aBrkeHus Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus CBOOOHOTO IaICHHUS.
Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol
N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C 1IEJIbIO OMPEIEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHONICHHS] MEXIY ITYTSMH, MPOWICHHBIMUA TEJIOM 3a IOCJIEI0BaTEIbHbIE
paBHbIE IPOMEXYTKHA BPEMEHU NPU PAaBHOYCKOPEHHOM JABUKEHUU C HaYaJIbHOW CKOPOCTHIO, pABHOU
HYJIIO.

N3yuenune nBUKEHUS MIApUKaA B BI3KOU KUJKOCTH.

N3yuenne nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocutenbHOCTH [anmunes. Ilepsbrii 3akon HproToHa. MHeprumaabHbIE CUCTEMBI
OTCYETa.

Macca tena. Cuna. [Ipunnun cynepno3ununu cuil. Bropoi 3akon HeroToHa AJ1s1 MatepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA [l MATEpUAIIBHBIX TOYEK.



3akoH BceMupHoOro taroreHus. Cuna tsxkectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenne. Buasl TpeHus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHUs CKOJIbXEHUs U cuia TpeHus nokos. Kospdunment tpenus. Cuna CONpOTUBIEHHS IPH
JBUKEHUH TeJa B )KUIKOCTH WJIU rase.

ITocTynaTenbHOE U BpallaTeIbHOE ABM)KEHUE a0COIIOTHO TBEPIOTO TeJa.

MOMEHT Cuiibl OTHOCHUTENIBHO OCH BpauieHusd. [lnedo cumbl. YCioBusi paBHOBECUS TBEPAOTO
Tena.

TexHudeckue yCTpOHMCTBA UM INPAKTUYECKOE IPUMEHEHHE: IOALIUIIHUKH, JBHUYKECHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBieHME NHEPLMH.

CpaBHeHuE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLInH.

Hesecomocts. Bec Tena npu ycKOpEHHOM NOIBEME U NTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHMUSL.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3yuenue nBmxeHus: Opycka 1o HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIOIUX B IPYKHHE U PE3UHOBOM 00pasIie,
OT uX Aedopmarum.

HccnenoBanue ycnoBuii paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLICHUS.

Tema 3. 3aKonbl COXpanHeHun 6 MexanuKe

Nmnynec maTepuanbHOW TOYKM (Tena), CUCTEMbl MaTepUalbHBIX TOYeK. VIMIynbc CHIIBI U
U3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTMBHOE ABUKEHHUE.

Pa6ora cunbl. MOIIHOCTE CHIIBI.

Kunernueckas sHeprus MarepuaibHOi Touku. Teopema 00 N3MEHEHNH KUHETHYECKOM SHepIuu.

[TorenunanpHas sHeprus. [loTeHumanbHas sHeprus ynpyro aeGopMHUpPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMJIH.

[loTeHunanbHple M HeNmoOTEeHUHUalbHble cUJbl. CBA3b pabOThl HEMOTEHUUANbHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUN CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUN.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: BOJOMET, KONEp, IPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABUXKEHUE.

[lepexon nmoTeHIMaIbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoOMOTHO HEYNIPYTOro yAapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThI CUJIBI C U3MEHEHHEM MEXaHUYECKOH SHEpruM Tesla Ha MpHMepe
PaCTSDKEHUS PE3UHOBOTO XKIyTa.

Pasznea 3. Mosiekyasipaasi pu3nKa ¥ TEPMOAUHAMUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOU Meopul



OCHOBHBIE TOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUUECKONM TEOPUU U HMX OINBITHOE OOOCHOBAHHE.
Bbpoynosckoe npmwxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBHUS YACTUIl BEILLECTBA.
Monenu CTpOeHHS Ta30B, JKUIKOCTEH 1 TBEPIBIX TSN M 00BSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mojenei. Macca u pazmepbl Mosiekyi. KonnuectBo Benectsa. [loctostnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mopens wuneanbHoro ra3za. OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETUYECKONM TEOPUHU
UACaIbHOTO ra3a. AOCONOTHAS TeMIepaTypa Kak Mepa CpelHEe KMHETHUECKOW SHEPrHH TETJIOBOTO
nBukeHus yactull rasa. lllkana temnepatyp KenpBuna. I'a30Bbie 3akOHBI. YpaBHeHHEe MeHaeneeBa—
Kunaneiipona. 3akon JlamproHa. M3omporeccsl B HACATBHOM Ta3e € MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. [ paduueckoe npeacrapieHnue U30MPOLIECCOB: U30TEPMa, H30X0pa, H300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITH, /OKA3bIBAIOIIME JUCKPETHOE CTPOCHHME BemIecTBa, (oTorpaduu  MOJEKYI
OpPraHUYECKUX COCIUHEHUM.

OmnpiTel 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbiTa LltepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOI'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIas IPUPOLY AaBICHUS ra3a Ha CTEHKU COCYAa.

OnbIThL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1a6opamopvie pabomul

Omnpenenenre Macchl BO3/lyXa B KJIIACCHOM KOMHATe Ha OCHOBE M3MEPEHHI 00béMa KOMHATHI,
JABJICHUS U TEMIIepaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMETPaMU COCTOSIHUSL Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMmoannamMuyeckasi cuctemMa. BHyTpeHHSsIs SHEPTus TEPMOJUHAMHYECKON CUCTEMBI U CTIOCOOBI
e¢ n3meHenus. KonnuecTBo TemnoTel U padota. BHYTpeHHSsI SHEprusi 0JHOATOMHOIO UAEAJIbHOTO
raza. Buasl temonepenayu: TEMJIONPOBOAHOCTb, KOHBEKIIMS, U3yUEHUE. Y IeIbHasl TEIIIOEMKOCTh
BeniecTBa. KoianuecTBo TEMnoThH Npu Temonepeaaye.

[Tonstre 06 agnabatHOM mporecce. [lepBolit 3akoH TepMoauHaMUKU. [IpumMeHeHHe mepBoro
3aKOHA TEPMOAMHAMMKHU K H3o0mpolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepMmoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B IpUPO/IE.

TennoBeie Mamuubl. [lpuHnunel geiictBust TernoBbix MamuH. [IpeoOGpasoBaHusi SHEpruu B
TEIUIOBbIX MamuHax. Koaddumnuent noneznoro aeiicteus teruioBoit Mammunbl. [ukn Kapao u ero
K03 (HULIMEHT MOJIe3HOro JEHCTBUSA. DKOJIOrHUECKUe TPOOIeMbl TETII0IHEPTEeTHKY.

TexHuueckue ycTpoicTBa M MPAKTHUYECKOE NMPUMEHEHHE: JIBUraTelb BHYTPEHHETO CTOpPaHMUS,
OBITOBOM XOJOJUIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEpruu Teja Mpy COBEPIICHUH PadOThI: BbUIET MPOOKH U3 OyTHUIKH
MO JEWCTBHEM CKAaTOro BO3JyXa, HarpeBaHue d3Qupa B JaTYHHOM TpyOKe MyTEM TpPEHUS
(BuIEOIEMOHCTpAITHS ).

W3meneHue BHyTpeHHEH dHepruu (TemrepaTypsl) Tella Ipu Teruionepeaaye.

OnsIT 0 aguabaTHOMY PACHIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATEIsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusa eeujecmea. Dazosvie nepexool



[Tapoobpa3zoBanue u kKoHaeHcanws. VcrmapeHue u kureHue. AOCOTIOTHAS W OTHOCHUTEIbHAS
BJIQKHOCTh BO3AyXa. HacelmeHHBIH mnap. YjaenpHas TemioTa MapooOpazoBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

Teépnoe tenmo. Kpucramnmyeckue um amopdHbie Teiaa. AHM30TPOIHUS CBOWCTB KPUCTAILIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuaiibl. [InaBnenue u kpucrauinzanus. Y aejbHas TeIioTa
riasnenus. Cyomumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuyeckue ycTpoHCTBa U MNPAKTHUYECKOE NPUMEHEHHE: THUTPOMETP M IICUXPOMETD,
KaJIOPUMETP, TEXHOJIOTHH MOJYyYEHUS COBPEMEHHBIX MaTepHUaJiOB, B TOM YMCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CrniocoOsl U3MepeHus BIaKHOCTH.

HaGurotenne HarpeBaHus ¥ IUIABICHHS KPUCTAJLUTIIECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAILIOB.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue oTHOCUTETHHON BIQXKHOCTH BO3/1yXa.

Pa3znen 4. DiiekTpoaMHaMuKa

Tema 1. Inekmpocmamuka

Dnektpu3anus Tea. DIEKTpUUYECKUi 3apsia. JBa Buaa anekTpuueckux 3apsaoB. IIpoBogHukw,
JUDJIEKTPUKU U TIOJIYIIPOBOTHUKH. 3aKOH COXPAHEHUS dJIEKTPUIECKOTO 3apsia.

B3aumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHslil 35eKTpuyYecKUil 3apsia. DNEKTPUUECKOE
nosie. Hampsoxk€HHOCTH 3iekTpuyeckoro moiis. [IpuHIUN Cynmepno3uiiuyd AJIEKTPUYECKUX TOJICH.
JIuHuM HanPsHKEHHOCTH 3JIEKTPUUYECKOTO TOJIS.

Pabora cun snextpocrarnyeckoro nois. [orenuuan. Paznocts norenuuanos. [IpoBoanuku u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJ€e. Juanekrpuyeckas NpoHUIAEMOCTb.

OnektpoémkocTh.  KonaeHcatop. DNEKTPOEMKOCTh IIOCKOTO KOHACHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOpA.

TexHudeckne yCTpOMCTBA M TPAKTUYECKOE TPUMEHEHHE: JJIEKTPOCKOI, DSJIEKTPOMETD,
ANEKTPOCTaTUYECKAsT 3allUTa, 3a3eMJICHHE JJIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U MPUHIMUIT ACUCTBUSA IIEKTPOMETPA.

B3auMopeiicTBrue Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEl.

[IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alIUTa.

JIMDIEeKTPUKHU B 3JIEKTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHJIEHCATOpa OT IUIONIAJU IJIACTHH, PAaCCTOSHUS
MEXy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwtit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUYECKOro Toka. Mcrounnku Toka. Cunna
Toka. [loCcTOsIHHBII TOK.



Hanpspokenune. 3akon Oma 17151 y4acTKa LETH.

DJNEKTPUYECKOE CONPOTUBIICHHUE. YIEIBHOE CONPOTUBJICHHE BelecTBa. [locnenoBaTenbHoE,
IapajuiesIbHOE, CMEIIAHHOE COEAMHEHHUE ITPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUUECKOTO TOKA.

DNeKTpOoABMKYIasl Cujla U BHYTPEHHEE CONPOTHUBIIEHHWE MCTOYHMKA TOKa. 3akoH Oma ams
MOJTHOH (3aMKHYTOM) AJIEKTpUYeCcKOi 1enu. KopoTkoe 3aMpIkaHue.

DneKTpOHHAas NPOBOAUMOCTb TBEPIBIX METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIIEHUS METAJIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DnexTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBosHuku. CoOCcTBEHHAs M IPUMECHAs IPOBOAUMOCTD IOITYIIPOBOAHUKOB. CBOMCTBA p—
n-nepexoza. [loaynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUH TOK B PAacTBOpax M pacluiaBaX dJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
JUCCOIMAIusl. DIEKTPOIIU3.

Onexrpuueckuid TOK B ra3ax. CaMOCTOSATENBbHBI M HECAMOCTOSATENbHBIA pa3psan. MomaHwus.
[Ina3zma.

TexHnyeckue ycTpoiiCTBa M IPAKTUYECKOE NPUMEHEHHUE: aMIIEPMETP, BOJBTMETP, PEOCTaT,
HCTOYHHUKH TOKa, 3JICKTPOHArpeBaTeIbHbIE MPHOOPHI, JIEKTPOOCBETHTEIBHBIC TPUOOPHI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBIH IHOJl, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOJHUKOBBIN U0,
rajlbBaHuKa.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAMIPSIKEHMUSL.

3aBUCUMOCTb  COIIPOTUBJICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAAU
MONIEPEYHOr0 CEUYEHHUsI U MaTepuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpssMoe wu3MepeHHne >SIIEKTPOABMKYIIEH CcHibl. KOpOTKOE 3aMbIKaHHE TajlbBaHUYECKOTO
2JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COITPOTUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIaHHOTO COEUHEHMS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEeH CHiIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmtonenue snexTponusa.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢uszuku 06azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS € Y4ETOM
COJIepKaTENIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTHKH, OMOJIOIMH, XUMHH, reorpaguu u
TEXHOJIOTHH.

Mesicnpeomemmvle noHamus, CBSI3aHHbIE C U3YYEHHUEM METOJ0B HAYYHOI'O ITO3HAHUS: SIBJIICHUE,
Hay4HbI (akT, runoresa, (usnyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOIIOJEHHE, SKCIIEPUMEHT,
MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TUHEWHas QyHKIMs, mapadoina, runepoosa, ux
rpa@uKd U CBOWCTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHHYC, KOCHUHYC, TAHI€HC, KOTaHIEHC,
OCHOBHO€ TPUT'OHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MIPOEKIIMU Ha OCH KOOPAMHAT, CIOKEHHUE
BEKTOPOB.

Buonoeusn: MmexaHnueckoe IBHKEHUE B KHUBOH Mpupoe, 1uddys3usi, ocMoc, TEII000MEH )KUBbBIX
OpraHu3MoB (BHbI TEIUIONEpEJauu, TEIJIOBOE PAaBHOBECHUE), IJIEKTPUYECKUE SBJICHHS B KUBOU
IIPUPOJIE.



Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHME ATOMOB M MOJIEKYN, MOJIb BELIECTBa,
MOJIIpHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPIBIX Tell, KHUAKOCTEH U Ta30B, AJIEKTPUUYECKUE CBOICTBA
METAJIJIOB, AIEKTPOJIMTUYECKAS AUCCOLUALINS, FAJIbBAaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeusn: mpeoOpa3oBaHHE IBMKEHUH C HCIOJIH30BAHMEM MEXAHHM3MOB, Y4YET TPEHUS B
TEeXHHUKE, MOUINITHUKY, UCTIOJIH30BaHUE 3aKOHA COXPAaHEHUS UMITYJIbCa B TEXHUKE (pakera, BOAOMET
W Jpyrue), ABHraTelb BHYTPEHHErO CropaHus, mapoBas TypOuHa, OBITOBOH XOJOAMIIBHHK,
KOHIUIIOHEP, TEXHOJIOTHH MOJYyYEHHSI COBPEMEHHBIX MAaTEpUajoB, B TOM YHCIIe HAHOMAaTEPHAJIOB, U
HAHOTEXHOJIOTHH, SJICKTPOCTATHUECKAs 3alUTa, 3a3€MIICHUE HJIEKTPOIPUOOPOB, KCEPOKC, CTPYIHBIHI
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE TPUOOPHIL, JIEKTPOOCBETUTENbHbIE TPHUOOPHI, raIbBaHHUKA.

11 KIIACC

Pa3znen 4. DiiekTpoanHamMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

IlocTosiHHBIE MarHuTHl. B3auMoIeiCTBUE MOCTOSHHBIX MarHUTOB. MarHuTHoe mnose. BekTop
MAarHuTHOM MHAYKIMH. [IpuHIUII Cyleprno3uiMu MarHUTHBIX 110J€H. JIMHUM MarHUTHOW MHIYKIUU.
KapTuna 1uHUI MarHMTHOW MHAYKLIUHU IOJI TIOCTOSIHHBIX MarHUTOB.

MaruuTtHoe noJie NpoBOJHUKA ¢ TOKOM. KapTuHa TMHMIA MHIYKIMY MarHUTHOT'O T1OJISI JJIMHHOTO
IIPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OmeIT Jpcrena.
B3anMopeincTere MpoBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAIIPABJICHUE.

Cuna JlopeHua, e€ MOqynb U HampasiieHUE. J[BrkeHHe 3apsKEHHOM YacTHUIbl B OJHOPOJIHOM
MarHuTHoM nose. Pabora cuinsl Jlopenna.

SBneHue  DNEKTPOMAarHUTHOW  MHAYKIMHU. IIOTOK  BEKkTOpa  MarHUTHOW  MHAYKIIMH.
ONeKTpOoABMKYIAsl CUla MHAYKIMHU. 3aKOH 3JIEKTPOMAarHUTHON UHAyKInun Papazes.

BuxpeBoe nsnexkTpuyeckoe rmosie. ONEKTPOABMXKYIIAs CHUJa HMHAYKIMM B IPOBOJHMKE,
JBUKYIIEMCSI IOCTYNATENBHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuuyeckue yCTpoHCTBA M  MPAKTUYECKOE IPUMEHEHHE: TOCTOSHHBIE  MAarHUThI,
AJIEKTPOMArHUThl, AEKTPOIBUIaTENlb, YCKOPUTEIN JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM TOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuibl JIopeHiia Ha MOHBI JIEKTPOJIUTA.

SIBneHME ANEKTPOMArHUTHOM MHIYKIIUH.

[IpaBumo JleHna.

3aBUCUMOCTB IEKTPOABMKYIEH CUITBI MHIYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O IIOTOKA.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4eHre MarHUTHOTO NOJISL KATYIIKH C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.



HccnenoBanue sSBiIeHUs 3JI€KTPOMArHUTHON MHYKIUU.

Paznen 5. KoJsiebanus u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

Konebarenbnas cuctema. CBOOOAHBIE MEXaHHUECKUE Konebanus. ['apMoHnueckue Konebanusl.
[Tepuon, yacrora, ammutyaa u paza konedanuii. [Ipy>kxuHHBINA MasTHUK. MaTeMaTHU4eCKU MasTHUK.
YpaBHeHHe rapMOHUYECKHUX KoJjebanuii. [IpeBpaiieHne sHeprun Npu rapMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMArHUTHBIE KojJeOaHUS B  HUACaIbLHOM
K0J1e0aTeNbHOM KOHTYpe. AHAJIOTUs MEXKAY MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU KOJIEOaHUSMU.
®opmyna TomcoHa. 3akOH COXpaHEHUS SHEPTUH B HI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aTyxaroIUX KoieOaHUAX. BBIHYXIEHHbIE MeXaHWYeCKHe KoJeOaHus.
Pe3onanc. BeiHyXIeHHBIE AIEKTPOMArHUTHBIE KOJIeOaHusl.

Ilepemennbiii Tok. CHUHYCOMAANbHBIM MNEPEMEHHBIM TOK. MOIIHOCTH NEPEMEHHOIO TOKa.
AMIUTUTYIHOE U AEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpancdopmarop. IlpousBoncTBo, mepemaya MW TOTpeOJIEHUE DIEKTPUYECKOH DHEPTUU.
DKOJIOTMYECKUE PUCKM TpU TPOU3BOACTBE  3JEKTpodHepruu. KynbTypa HCHOJIB30BaHUS
AJEKTPOIHEPTUU B ITOBCEIHEBHOM KU3HHU.

TexHuueckue ycTpoWCTBa M MPAKTHUECKOE MPUMEHEHUE: AJIEKTPUUYECKUN 3BOHOK, T€HEpaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoiieOaTENbHOM CHCTEMbI (IIPYXUHHBIA WIM MaTeMaTH4eCKHM
MasITHUK).

HabGmronenue 3aryxaromux Kojie0aHuu.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6mnronenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa M HAOpsDKEHUST OT  BpeMEHHW) s
3JIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocieoBaTeIbHOM COEIMHEHUU DPE3UCTOpa, KaTyIIKM HWHAYKTUBHOCTH H
KOHJIEHCATOpa.

Monenb TUHUY 3IEKTPOIEepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH TEpHOAAa MaJbIX KoJieOaHWM rpy3a Ha HUTH OT AJUHBI HUTH U
Macchl Ipysa.

HccnenoBanue nepeMeHHOro TOKa B LIETIH U3 MOCIEA0BATEIbHO COETUHEHHBIX KOHJIEHCATOPa,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHuueckue BOJIHBI, yciioBUsl pacnpoctpaHeHus. Ilepuon. CkopocTe pacnpocTpaHEHHUsS U
JuiiHa BOJHBL. [lomepeuHsie W nponosibHbIE BONHBL. MHTepdepeHuns u Audpakius MeXaHUYECKuX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBL. YCJIOBMSI M3JIY4YEHMs] DJIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHTanus BekTopoB E, B, V B anekTpoMarHuTHON BosiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEIOMIIEHUE, HoJIIpU3aLus, audpakuus, uHTEephEepeHIus. CxkopocTb
3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3MeKTPOMarHUTHBIX BOJIH. [[puMeHeHue 371eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHUMIB pagroCBA3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPY)KAIOIIEH CPEJIbI.



TexHudeckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yIIbTPa3BYKOBasi TUAarHOCTHKA B TEXHUKE M MEJUIMHE, pajap, paIuonpuéMHUK, TEIEBU30pP, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOMEPEUHBIX U MPOJIO0IBHBIX BOJH.

Konebmronieecs Te10 Kak HICTOYHUK 3BYKa.

Habmoienne oTpaskeHus U MPeIOMIICHUS MEXaHUIECKIX BOJIH.

Habmonenue nntepdepeHnu u AUPpakiuud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habutoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMi.

UccnegoBanue CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, MPEIOMIICHUE, MOJIIpU3allus,
mudpaknus, HHTep(epeHIus.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsmonuneliHoe pacpocTpaHeHHe CBeTa B OTHOPOAHOM cpene. JIyu
cBera. TOUeUHbIN NCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaXkeHus cBeTa. [locTpoeHne n300pa>keHuil B INIOCKOM 3epKaie.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUSI CBETa. AOCOIIOTHBIN MOKa3aTeab MPETOMIICHHS.
[Tonnoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroi moJIHOro BHYTPEHHETO OTPaKEHUS.

Hucnepcus csera. CioxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparomue u paccenBarome TuH3bl. ToHKas auH3a. DOKYCHOE PAacCTOSIHUE U ONTHYECKast
cw1a TOHKOMU JiH3BL. [locTpoeHne n300pakeHnii B COOMPAIOIINX M PACCEHBAIOIIMX JIMH3aX. Dopmyna
TOHKOM JIMH3BI. Y BEJIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas onrtuka. MHtepdepennus cBeta. KorepeHTHbIE UCTOYHUKU. Y CIIOBUS HAOIIOACHHUS
MaKCUMyMOB U MHUHUMYMOB B HMHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(pA3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceta. udpakuronHas pemérka. Y cioBue HaOMIOJCHUS TJIaBHBIX MaKCHMYMOB
MIPH MaJIeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoWCTBA W MpPaKTHUYECKOE WPUMEHEHWE: OuKH, Jyma, ¢oToamnmapar,
MPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI ONTHKA, NU(PPAKIIMOHHAS pEIIETKA,
MOJISIPOU .

Jlemoncmpayuu

[IpsmonuHeitHOE pacpocTpaHeHHe, OTPaKEHHE U TpejoMieHre cBeTa. OnTrueckue mprudopshI.

[TonHOE BHYTpeHHEE oTpakeHne. Moiens CBETOBO/IA.

HccnenoBanune cBOWCTB N300paKeHHIA B TUH3AX.

Moaenu MEUKpPOCKOIIA, TeIECKONa.

Habmonenue unaTepdepeHIm cBera.

Ha6mronenue qudpakiuum cera.

HaGmonenue aucnepcuu cBera.

[Tony4yenue crekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

HaGmronenue monsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue nokaszarens IpeJoMIEeHUS CTEKIIa.

HccnenoBanue CBOMCTB U300payKeHHIA B JIMH3AX.

HaGmronenue qucnepcuu cBera.



Paznen 6. OcHOBBI cieMAIbHONH TEOPUN OTHOCHTEIbHOCTH

I'paHumbl TPUMEHUMOCTH KJIACCHYECKOW MeXaHuWKH. [locTymarbl cCrHeruanbHOW TEOpHH
OTHOCUTEIbHOCTH: UHBAPUAHTHOCTh MOJIYJISI CKOPOCTU CBETA B BaKyyMe, IPUHIIUIT OTHOCUTEIbHOCTH
OUHIITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAILEHUE JJTUHBI.

DHEprusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

@®otonpl. Popmyna Ilnanka cBs3u 3HEpruu (POTOHA C €ro 4acToTod. DHEPrust U UMITYIIbC
dhoToHa.

Otkpeitre u uccrnenoBanue Gorodpdexra. OmbiTel A. I'. CroneroBa. 3akoHbl poTOdhdeKTa.
VYpasaenue DitamteitHa 11t poroaddexra. «KpacHas rpanuia» gporoaddexra.

Hasnenue ceera. Oneitsl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoWcTBAa M TPAKTHYECKOE TMPHUMEHEHHe: (OTOIEeMEHT, (HOTOAATUHK,
CONTHEYHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IUHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETro GoTodddekra.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OnbiTel Pesepdopaa no paccesnuro o -uactuil. [nanerapuas Mozenb
aroma. [Tocrynatsl bopa. M3nydenue u normiomenue pOTOHOB MU MEPEXOE aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTUU aToMa BOJIOPO/aA.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyalu3M.

CrioHTaHHOE M BBIHYKJIEHHOE U3ITyYeHHE.

TexHnuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHUE: CIIEKTPAJIbHBIN aHAJIN3 (CIIEKTPOCKOIT),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRvaThIX CIEKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuol

HabmtoneHue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, J10Ka3bIBAIOLIUE CIOKHOCTh CTPOEHHUs sapa. OTKpBITHE PaJMOaKTUBHOCTH.
OmneiTel Pe3epdopna no onpezeneHnio cocrapa painoakTUBHOTO u3inydenus. CBoiicTBa anb(a-, Oera-
, TaMMa-HU3J1y4eHus. BiausHue paaroakTHBHOCTH HA KUBbIE OPTraHU3MBI.

OTtkpbiTHE TIPOTOHA M HeWTpoHa. Hyknonnas mozens simpa ['eitzenOepra—lMBanenko. 3apsg
anpa. MaccoBoe uucio sapa. M3oromnst.

Anbda-pacnaz. DNEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacman. [amma-uznydeHue. 3aKoH
paAMoaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.

Snepusle peakuuu. JleieHUe U CUHTE3 SAEP.



Anepuslii peakrop. TepmosinepHblil cuHTe3. [Ipo0iaeMbl U EPCIIEKTUBBI SACPHON IHEPTETUKU.
OKOJIOTHYECKHE aCHEKTHI SIEPHON YHEPTETUKH.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

Metobl HaOIIOACHHS U PETUCTPALIUH SJIEMEHTAPHBIX YacTHUL.

OynnameHTaIbHBIE B3auMoAencTBUA. EAMHCTBO (hr3nyeckoit KapTHHBI MUpA.

TexHuyeckue yCTpOHCTBA M IPAKTHYECKOE IPUMEHEHHWE: JO03MMETp, Kamepa BuibcoHa,
SJICPHBINA PEaKkTop, aTOMHasi bomoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMM M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cucrema.

Connue. Connevynast akTUBHOCTh. Vcrounuk sHepruu ConHua u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpaMma «CHEKTpPaJIbHBIM KJIAaCC — CBETHUMOCTBb». 3BE3bI  IJIABHOU
[IOCJIEI0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTbY I 3BE3/1 TJIaBHOM 110CIIEJ0BATEIbHOCTH.
BuytpenHee crpoenue 38€31. COBpEMEHHBIE NIPEACTABIEHUS O IPOUCX0XKIEHUH U 3Bosronnu CosHna
1 3BE3/1. DTallbl )KU3HU 3BE3I.

Mneunsiii [yt — Hama [Mamaktuka. [lonoxxenue m nBukenue Connua B ['anmakTtuke. Tumbl
rajylakTuk. Paguoranaktuky n kBazapel. YEpHBIE ABIPHI B A/1pax rajlakTHK.

Bcenennas. Pacimpenue Beenennoil. 3akon Xa66:a. Pa30eranue ranaktuk. Teopust bonbiioro
B3pbIBa. PeNIMKTOBOE HM3ITydeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnplie mpo6ieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HabutoieHus: HeBOOPYKEHHBIM IJ1a30M C HUCIIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUH IS
OIIpeJIeJIEHUs] TOJIOKEHUsI HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/AUs
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHNE

Ponb ¢u3uKu ¥ aCTPOHOMHM B SKOHOMHMYECKOH, TEXHOJIOTMYECKOH, COIMATbHON U ATUYECKON
chepax AESITeTbHOCTH YeNOBEeKa, poJib U MECTO (PU3MKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4dHOMU
KapTHHE MUPA, pojb (GU3NYECKON TeoprH B (POPMUPOBAHUHU MPEICTABICHUN O (PU3NUECKON KapTHHE
MHpa, MeCTO (M3MUECKON KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MIPEACTABICHUH O IPUPOLE.

MexnpeameTrHblie CBSI3H

Wzyuenne kypca ¢uszuku 0azoBoro ypoBHsS B 11 Kiacce ocymiecTBisieTcs ¢ Y4ETOM
COJIepKaTEeNIbHBIX MEKITPEIMETHBIX CBA3EH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpapuu u
TEXHOJIOTHUH.

Mesicnpeomemmvle noHamus, CBSI3aHHbIE C U3YYEHHUEM METO0B HAYYHOI'O ITO3HAHUS: SIBJICHUE,
Hay4yHBId (DakT, TUMOTe3a, (U3NYECKas BEIMYMHA, 3aKOH, TEOPHs, HAONIOJCHUE, DKCICPUMEHT,
MOJIETIUPOBAaHUE, MOJCIIb, U3MEPECHHUE.

Mamemamuxa: peuieHUE CHUCTEMBbl YpaBHEHHH, TPUTOHOMETpHYECKHe (YHKIMU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M UX NPOCKIINH



Ha OCH KOOPJHMHAT, CII0KEHNE BEKTOPOB, IIPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHHA, IPU3HAKH TIOJO0HS
TPEYTOJIbHUKOB, ONpeEIeHNE TUIOMAAN INIOCKUX (GUTyp U 00bEMa Tell.

Buonoeus: snekrpuueckue SBICHHUS B KMBOH NMPHPOJE, KoneOaTeabHbIE IBIKEHUS B KHUBOU
IPUPOJIE, ONITUYECKHE SIBICHUS B )KUBOW NPUPOJIE, AEUCTBUE pauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: cTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJNINYECKasi CTPYKTYpa TBEPIBIX TeJl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUIMYECKON PeIIETKH, CIEKTPAIbHBIN aHAIN3.

leocpaghus: MarHUTHBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX PyH, (OTOCHEMKA 3EMHOM
IIOBEPXHOCTH, MPE/ICKA3aHUE 3EMIICTPSACCHUM.

Texnonozusi: JTUHUU DJEKTpOIIEperad, IE€HEpaTOp IEPEMEHHOrO0 TOKa, 3JIEKTPOJBUTaTEllb,
UHAYKIMOHHAs Te4yb, pajap, paguonpuEéMHHK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
MIPOEKIIMOHHBIN anmapar, BOJOKOHHAs ONTUKA, COJIHEUHasi OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueoHoro npeamera «Pusnka» Ha ypoBHE cpeaHero oobimero oopazoBanus (0a30BbIii
YPOBEHB) JOJKHO OOECMEYHTh JOCTH)KCHHUE CICAYIONIMX JUYHOCTHBIX, METANpPEAMETHBIX W
MpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUs ydeOHoro mnpenmera «®dusmuka» HODKHBI OTPaKaTh
TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJCTBOBATbCS C(HOPMHPOBAHHOM BHYTPEHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHUEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHU,
COOTBETCTBYIOLINX TPAJULUOHHBIM LIEHHOCTSIM POCCHMCKOI0 OOLIECTBA, PACHIMPEHHUE KU3HEHHOIO
ONBITA U OIBITA ACITEIBHOCTU B IIPOLIECCE PEAIM3ALUN OCHOBHBIX HAIPABJICHUM BOCIIMTATEIBHON
JESATEIIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpaxaaHcKoro BOCHUTAHUSA: CHOPMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIHMK 00yUYaroImerocs
KaK aKTUBHOTO W OTBETCTBEHHOI'O 4JI€HAa POCCHMCKOro OOIEeCTBa; NPUHATHE TPAAULIUOHHBIX
OO0IIEYEeTIOBEYECKMX T'yMaHUCTHUYECKHMX M JIEMOKPAaTHUECKHUX IIEHHOCTEH; TOTOBHOCTH BECTHU
COBMECTHYIO JIeSITEIIbHOCTh B MHTEPECaX I'Pak JaHCKOI0 0OIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B
00pa3oBaTeNbHON OpraHM3allMi; yYMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMH HHCTHUTYTAMH B
COOTBETCTBUM C UX (YHKUMSMU U Ha3HAYEHHWEM; FOTOBHOCTb K T'YMaHUTapHOW M BOJOHTEPCKOM
NEeATEIbHOCTH;

2) mNATPUOTHYECKOr0 BOCHHMTAHUs: C(HOPMUPOBAHHOCTh POCCHUIICKONW  Tpa)KIaHCKON
WJCHTUYHOCTH, IaTPUOTU3Ma; I[EHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
JOCTHKEHUSIM POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) MyXOBHO-HPABCTBEHHOI'0 BOCHUTAHHUsI: CPOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
THYECKOTO TOBEJEHUS; CIIOCOOHOCTh OLCHMBATh CUTYAIlMI0 M MPUHUMAaTh OCO3HAHHBIE PEIICHMS,
OPHUEHTHPYSCh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILEHHOCTH, B TOM YHCIIE€ B JESATEIBHOCTU
y4€HOr0; 0CO3HaHKE JINYHOTO BKJIaJa B MOCTPOEHHE YCTOMYNBOTO OYAYIIEro;

4) 3CTeTHYeCKOro BOCHUTAHUS: ICTETHYCCKOC OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETHKY
HAy4YHOT'O TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIMTAHHUSI: MHTEPEC K PA3JIMYHBIM chepam MpodecCHOHATBHOM eI TeTbHOCTH,
B TOM YHCJI€ CBA3aHHBIM C (PU3UKOM U TEXHUKOM, yMEHHE COBepILIaTh OCO3HAHHBII BbIOOp OymayIieit
npodeccun U peanr3oBBIBATH COOCTBEHHBIE >KU3HEHHBIE IUIaHBI; TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U caMOOOPa30BaHUIO B 00J1aCTH (PU3HUKU Ha MPOTSHKEHUH BCEH JKU3HU;

6) IK0JIOrM4ecKOro BOCHHTAHMSN: CHOPMHUPOBAHHOCTh IKOJOTUIECKOM KYJIBTYPbI, OCO3ZHAHHE
r7100abHOTO XapakTepa 3KOJIOTMYEeCKHX MpoOJieM; IUIAHMPOBAHHWE W OCYLIECTBIICHHE JIEHCTBHUN B
OKpY>KaloIlleW cpelie Ha OCHOBE 3HAHUSA IEJEH YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA; PACIIMPEHUE
OTIBITA AEATEIBHOCTH 3KOJIOTMYECKON HANpaBIEHHOCTH HAa OCHOBE MMEIOIUXCsl 3HAHUH 1O (DU3HKE;

7) EHHOCTH HAYYHOT0 MO3HAHHUSI: CHOPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH; OCO3HAHNE IEHHOCTH HAyYHO e TeTbHOCTH,
TOTOBHOCTh B IIpoliecce H3y4eHHs] (U3MKU OCYHIECTBIIATH MPOEKTHYIO U HCCIEI0BATENIbCKYIO
NEeATENIbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3soBble Jlornyeckue 1ecTBUA:
CaMOCTOSITENIbHO  (OPMYJTUPOBATh U  aKTyalM3UpoOBaTh MpoOsieMy, paccMaTpuBarh €€
BCECTOPOHHE;



OTIPEACIIATH IENU JACSITSIIbHOCTH, 33/]aBaTh MapaMeTPhl M KPUTEPUH HX JOCTHKCHHUS,
BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBIICHUSX;
pa3pabarbeiBaTh IJIaH PENICHUS MPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOIIUXCS MATEpUATbHBIX H

HeMaTepuaIbHBIX PECypCOB;

BHOCUTh KOPPEKTHUBBEI B JIEATEIBHOCTh, OIICHWBATh COOTBETCTBHE pE3YJIBTATOB IEISIM,
OLICHHUBATh PUCKU MOCIEICTBUIN AEITEIbHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pPAa0OTy B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble uccienoBarejabcKkue NeicTBUA .

BIIQ/ICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH MTOHSATHAMHI M METOIaMU (PU3HUYECKON HAYKH;

BIIa/IETh HAaBBIKAMH Y4eOHO-HCCIIE0BATEIHCKOM 1 IPOEKTHOM 1eATeIbHOCTHU B 001acTH (pU3mKHy,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY ITOMCKY METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO
CoJIep>KaHusl, MPUMEHEHHUIO PA3INYHBIX METOJ0B MTO3HAHMUS;

BIIQJICTh BHJIAMHU JCSTEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro HWHTEPIpPETalnHy,
MpeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUYEOHBIX CUTYalMsIX, B TOM YHCJE MPH CO3TaHHUU
y4eOHBIX TIPOSKTOB B 00JIaCTH (DU3HKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIE CBS3H U aKTYaIU3UPOBATh 3a7a4y, BbIABUTATh TUIIOTE3Y €€
pelICHUs, HaXOUTh apTyMEHTHI IS JI0Ka3aTeIhCTBA CBOMX YTBEP)KICHHM, 3aJaBaTh MapaMeTPhl U
KPUTEPUU PELICHUS;

aHATM3WPOBATH MOJIYYCHHBIC B XOJI¢ PEIICHHSI 33]]a4l Pe3y/IbTaThl, KPUTUYCCKH OIICHUBATH MX
JIOCTOBEPHOCTbH, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBCHHBIC 33Jla4dl B 00pa30BATEILHOW JIEATEIHHOCTH, B TOM
qHclie IPU U3YYeHUU (DU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBAThH MPHOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEACSITENIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX YICOHBIX TPEIMETOB;

BBIIBUTATh HOBBIE HJI€HU, TIPeJUIaraTh OPUTHHANBHBIE TOAXOAbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a9H, TOMYCKAOIINE ATbTCPHATHBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

BJIQJICTh HABBIKAMH TTOTyYCHUS HH(OPMAIUU (PU3UIECKOTO COIePIKAHMSI U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAaMOCTOSITENIbHO OCYIIECTBIATh TIOMCK, aHAIMW3, CUCTEMATHU3AIMI0 M HWHTEPIPETALUIO
WH(OPMAIIAY PA3IMIHBIX BHIOB U (OPM TPEICTABIICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOJIb30BaTh CPeIcTBa MH()DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHA B PEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX M OPraHM3AIMOHHBIX 3a7ad C coOmiojeHrneM TpeOoBaHUi
PrOHOMUKH, TEXHUKHU O€30ITaCHOCTH, TUTHEHBI, peCypcoCcOepeKeHNUs, TPABOBBIX M 3THYECKUX HOPM,
HOpM MH(OPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PH3UYECKOTO COACpP AHHS B PA3IUYHBIX (opMaTax ¢ YIETOM Ha3HAUYCHUS
uHpoOpMallUd ¥ 1EJeBOW ayJUTOPUHU, BBIOWpas ONTUMAIbHYIO (OpMY TMpEACTaBICHUS W
BH3YaJIH3aIiH.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ 1eliCTBHUS:

OCYIIECTBIIATEH OOIICHUE HA YPOKax (PU3MKHU M BO BHEYPOUHOU JISATEIIBHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYaIlUi ¥ CMATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON 1 WHIUBUAYAITBHON paOOTHI;

BBIOMpATh TEMaTHUKy M METOJbl COBMECTHBIX ACUCTBHM C y4€TOM OOIIMX HMHTEPECOB H
BO3MOYKHOCTEH Ka)JI0TO YieHa KOJUICKTHBA;



MIPUHUMATD 1IEJIM COBMECTHOM JI€SITEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUS 1O
€€ JIOCTM)KEHUIO: COCTABJIATH IUIAH JACUCTBUM, paCHpeNesiTh POJIU C y4ETOM MHEHUH YYaCTHUKOB,
00CyX1aTh pe3yJIbTaThl COBMECTHOU PabOTHI,

OLICHMBATh KaueCTBO CBOETO BKJIAJa U KaXKJIOTO yYaCTHHKA KOMaHJbI B OOLIUI pe3yibTar 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IpeayiaraTb HOBBIE MPOEKThI, OLICHUBAaTh HJEU C NO3ULHWHU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAaKTUYECKOM 3HAYUMOCTH;

OCYUIECTBJIATh MO3UTUBHOE CTPATErMUYECKOE MOBEJCHUE B PA3JIMYHBIX CUTYaLUSIX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH HMHUITUATHBHBIM.

PeryasiTuBHble yHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS

Camoopranu3anus:

CaMOCTOSITENILHO OCYILECTBIATh IMO3HABATEIIbHYIO JESATENbHOCTh B 00JacT (QU3UKU U
ACTPOHOMUHU, BBISBIISATH MTPOOJIEMBI, CTAaBUTH U (POPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELIEHUS PACUETHBIX M KAueCTBEHHBIX 3aJad, IUIaH
BBITIOJTHEHUS MTPAKTUIECKON pa0dOTHI ¢ YIETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U NIPEANOYTEHUN;

JaBaTh OIIEHKY HOBBIM CUTYaIIUSIM;

pacimupsaTh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEATOYTCHHUI;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
peuieHue;

OIICHUBAThH MPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIUU B 00MacTU (DU3HKHU, TTOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCHUTh KOPPEKTHUBBI B JI€ATEILHOCTH, OIIEHWBATH
COOTBETCTBHUE PE3YJbTATOB LIETISIM;

BJIAJICTh HaBBIKAMH TO3HABATENILHONW pedIeKCHH KaK OCO3HAHHUSI COBEPIIAEMBIX JIEHCTBUM U
MBICJIMUTENIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHHUIA;

WCIIOIh30BaTh NMPUEMBI peIIEKCHU IJIs1 OIIEHKH CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHUS 110 UX CHHKEHHIO;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3yTbTAaTOB ACATEIHHOCTH,

MPUHUMATD ce0sl, MOHMUMas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEITEILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mpomecce nocTHKEHUS JTHUYHOCTHBIX PE3yJAbTATOB OCBOSHHS MPOTpaMMBI MO (PH3UKE ISt
YPOBHS cpelHero oOmiero oOpa3oBaHHs y OOYYaroIUXCS COBEPIICHCTBYETCS AMOIMOHAIbHBIN
MHTEJUIEKT, Mpenoaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIHOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAIBLHOE COCTOSIHHE,
BHJICTH HAMPABJICHUS PAa3BUTHSI COOCTBEHHOM SMOITMOHAIBHOM cepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHHUS, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE TIOBEACHHWE, CIOCOOHOCTHh aJaNTHPOBATHCS K JMOIMOHAIBHBIM HW3MEHEHHSM U TPOSBILITH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAITUH, BKITFOYAIOIIEH CTPEMIICHUE K JIOCTHKEHUIO TIETH U YCIIEXY, ONTHMHU3M,
WHUILIMATUBHOCTb, YMEHUE JACHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh TOHUMAaTh AMOLMOHAIBHOE COCTOSIHUE JApYTuX,
YUUTBIBATh €T0 MIPH OCYIIECTBICHUN OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONIEPEIKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKIIIOUYAIOLIUX CIIOCOOHOCTh BBICTpAaMBaTh OTHOIIECHHSA C APYTUMU
JOEMU, 3a00TUTHCSI, IPOSIBIISATH HHTEPEC U pa3pemiaTh KOH(IUKTHL



INPEJAMETHBIE PE3YJIBTATbBI

K kxonny oOyuenus B 10 kJiacce mpeaMeTHblE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHbI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHUI:

J€MOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOI HaAy4YHOM
KapTUHBl MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU M TEXHOJOTUM, B MPAKTUUYECKON NEATEIBHOCTH
JIFOJIEH;

YUUTHIBATh TPAHUIBI NMPUMEHEHHS] M3YYCHHBIX (DU3NYECKUX MOJENCH: MarepuanbHas TOYKa,
MHepLUalbHas cucTeMa oTcuéra, abCOIIOTHO TBEPOE TEJ0, UealIbHBIN a3, MOJIEIH CTPOCHNUS ra30B,
KHUJIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IEKTPUUYESCKHUH 3apsi/l IPU PELICHUU (PU3UUECKUX 3a1a4;

pacrio3HaBaTh (U3NYECKUE SIBJICHU (IIPOLIECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU CTPOEHHUS BEUIECTBA M 3JIEKTPOJMHAMUKU: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHUE, CBOOOHOE MaJJleHUE Tell, IBU)KEHUE 110 OKPY>KHOCTH,
MHepIus, B3auMo/eiicteue Tel, nuddysus;, O(poyHOBCKOE IBHKEHHE, CTPOCHUE KHUIKOCTEH U TBEPIBIX
TeJ, U3MEHeHHe 00BbEMa Tel NMpH HarpeBaHUM (OXJIAXKAECHUH), TEIJIOBOE PaBHOBECHE, MCIApEeHUE,
KOHJICHCAllMs, IUIABJICHUE, KPUCTAJUIU3AlMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa, MOBBIIICHUE JaBICHUS
raza Ipu €ro HarpeBaHUM B 3aKPbITOM COCYJE, CBSA3b MEXKIYy [apaMETpaMH COCTOSHHUSA rasa B
M30IIpoLEeCcCax, JJIEKTPU3alus TeIl, B3AUMOACUCTBHE 3aps0B;

OIMCBIBaTh MEXAHUUYECKOE JBM)KEHHUE, UCIONIb3Yys (PU3NYECKHE BEIMYUHBI: KOOpJIUHATA, MYTh,
IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CUJIA, UMILYJIbC Teld, KMHETHYECKas JHEprus,
NOTEHIMAJIbHAsl JHEPrus, MexaHudyeckas paboTa, MeXaHWYecKas MOILHOCTb; IpPU ONHMCAHUU
MPaBUIBHO TPAKTOBATh (PM3MUECKUI CMBICT MCIOIb3YEMbIX BEJIMYHMH, MX 0003HAYCHUS U €IUHHIIBI,
HaXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE TaHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMH BEIUUYNHAMM;

OIMCHIBATh M3YUYECHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SIBJICHUS, UCIONb3Ysl (PU3HUECKHE
BEJIMYMHBL: JIaBJICHHUE 'a3a, TEMIEPATYpa, CPEAHSS KHHETUYECKAsl DHEPIUSl XaOTUYECKOTO JBUKCHMUS
MOJIEKYJI, CPEAHEKBAJpaTUYHAs CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHs,
pabota rasza, KO3QQHUIHUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOIO ABHUraTessl; MPU ONMUCAHUU MPABUIIBHO
TPaKTOBaTh (PU3MUECKUN CMBICI MCIOJB3YEMBIX BEJIMYMH, UX O003HAUEHUS M €JUHUIIbI, HAXOJIUTh
(b opMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JPYTUMH BETUUMHAM;

ONKCHIBATh H3YYEHHbIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA M AJIEKTPUYECKUE SIBJICHUS
(mporeccsl), HCMONB3Ys (PU3MUECKUE BENWYMHBL: AJIEKTPUUECKUI 3apsis, 3IJIEKTPHUUECcKoe TIoJe,
HanpspKEHHOCTD TOJIS, MOTEHIIMAJ, Pa3HOCTh MOTEHIMAIOB; MPH OMMCAHWU MPABUIBLHO TPAaKTOBAThH
¢u3nyeckuif CMbICI MCMOJIb3yEeMbIX BEIMYMH, UX 0003HAUEHUS U €JUHMIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU;

aHAJM3UpPOBaTh (U3UYECKUE IMPOLECCHl U SBJICHMS, HCIONb3yd (U3UUYECKHUE 3aKOHBI H
MPUHLUIBL: 3aKOH BcemupHoro Ttsarorenus, I, II wm III 3akoHbl HbroTOHA, 3aKO0H CcoOXpaHEHUs
MEXaHUUYECKON DHEPrHM, 3aKOH COXPAaHEHUS HMITYJbCa, NPHUHLHUI CYNEPHO3ULUU CHJI, NPUHIIMII
paBHOMNpPABUS HHEPIHAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHUIO CTPOEHUS
BELIECTBA, Fa30BbIE 3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPTUH TEIIJIOBOTO JBUKEHHSI MOJIEKYJI C
abCOMIOTHON TeMIEepaTypoi, MepBbId 3aKOH TEPMOJAMHAMHKH, 3aKOH COXPAaHEHUS AJIEKTPUUYECKOIrO
3apsiza, 3akoH KyloHa, mpyu 3ToM pa3nnyarh CJI0BECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHUECKOe
BBIpaKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIMIBI JEHCTBUS MAIIMH, NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pa3anyaTth yCIOBHs UX O€30MaCHOTO MCIIOIb30BaHUS B IOBCEIHEBHON KU3HU;

BBIMOJIHATE OKCHEPUMEHTHI TI0 HCCIICAOBAHUIO (U3NYECKUX SBICHUH U TPOIECCOB C
UCIOJIb30BAHUEM IPAMBIX U KOCBEHHBIX U3MEPEHUH, IPU 3TOM (OPMYJIMPOBaTh pobdiIeMy/3afauy u
TUIIOTE3y Yy4eOHOro SKCIIEPUMEHTa, COOMpaTh YCTAaHOBKY M3 TPEMJIOKEHHOTO OOOpYAOBaHUS,
IIPOBOJIUTH ONBIT U (POPMYITMPOBATH BBIBOABI;



OCYLIECTBJIATh NPSMbIE U KOCBEHHBIC M3MEpPEHHs (PU3MUECKUX BEIUYMH, IIPU ATOM BBIOHPAThH
ONTHUMAJIBHBIA CHOCOO M3MEPEHHs] U HCIOJIb30BATh H3BECTHHIE METOJIbI OLICHKH IOTPEIIHOCTEH
HU3MEPECHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIY (DU3MUYECKMMU BEIMYMHAMHU C HCIOJIb30BAHHUEM MPSIMBIX
M3MEpEeHUH, TMpPH 53TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBATh pE3YyIbTaThl MOTYyYCHHOM
3aBUCHUMOCTH (PU3MUECKUX BEJIMYHH B BUAE TaONHIl U rpaduKoB, AenaTh BBHIBOJBI MO pe3yjbTaTaMm
HCCIIEIOBaHMS;

co0roaTh mpaBmiia 6€30MacHOro TpyZa MpHU MPOBEICHUN UCCIEIOBAHUN B paMKax y4yeOHOro
HKCHEPUMEHTa, Y4eOHO-HUCCIIEOBATEILCKOM M MPOEKTHOW JEATENbHOCTH C HWCIOJIb30BaHUEM
W3MEpUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaAHUS;

pemath pacuyéTHbIC 3a7a4d C SIBHO 3aJaHHON (DU3MUYECKON MOJENBIO, UCIONB3Ys (pU3uvecKue
3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4H BHIOMPATh (PU3UYECKYIO MOJIEIb, BBIICISATh
¢usnveckne BeNWYMHBI M (POpPMYIBI, HEOOXOAWMBIC il €€ peIlIeHUs, NMPOBOAMUTH PACUETHI U
OLICHUBATh PEAIbHOCTD MOJIYY€HHOTO 3HAaYeHHs (PU3NUECKON BEIHUMHBI,

peliath KauyeCTBEHHbIE 3aJauyd: BbICTpauUBaTh JIOTMYECKH HENPOTHUBOPEUMBYIO IIEMOYKY
paccyXIeHUii ¢ OTIOPOi Ha U3yUCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (pU3HUECKUE SIBICHHUS;

WCTIOJIB30BATh MPH PEIICHUH yYeOHBIX 3a/1a4 COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOIOTHHU JIJIS
MOKNCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAlMA U MpPEICTaBiIeHHs] Yy4eOHON U HayyHO-TIOMYISpHON
nHpOpMAaNNY, MOTYYSCHHON W3 Pa3UYHBIX MCTOYHHMKOB, KPUTUYECKH AHAJIM3UPOBATH MOIYYaEMYIO
nHpopMaIuo;

MPUBOAMTH MIPUMEPHI BKJIala POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO0 (PU3MKE B MOBCEAHEBHOM KHU3HU JUIsI 0OeCIIeUeHUs
0€30MacHOCTH TpU OOpallleHuH ¢ NpubopaMH M TEXHUYECKUMH YCTPONCTBAMH, JUIS COXpPaHEHHS
3J10pOBbS U COOIOICHNS HOPM IKOJIOTUUYECKOTO MOBEACHMS B OKpPY KaIOLIEeH cpeie;

paboTaTh B TpYIE C BBIMOJTHEHHEM Pa3IUYHBIX COLMATBHBIX POJIEH, MIaHUPOBATh PabOTy
IpyNIbl, pallMOHAIBHO pacHpelesiTh 0043aHHOCTH U IJIAHUPOBATH JI€ATEIbHOCTh B HECTaHIaPTHBIX
CUTyallUsiX, aJEKBaTHO OIIEHMBAaTh BKIAJ KaXIOr0 W3 YYaCTHUKOB TPYINIBI B pEHICHUE
paccMaTpuBaeMoi POOIEMBI.

K konny oOyuenus B 11 kJiacce mpeaMeTHblE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JI€MOHCTPHPOBATh HA TPUMEPAX POJIb U MECTO (PU3UKH B (HOPMUPOBAHUU COBPEMEHHOI Hay4YHOI
KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOMN TEXHUKHU M TEXHOJOTUH, B MPAKTUUYECKON NEATEIbHOCTH
JO/IeH, LIETTOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MHPA;

VYUTHIBAaTh TPAHUIBI TMPUMEHEHHS] HW3YYCHHBIX  (PU3WYECKHX  MOJENCH:  TOYECUHBIN
AIEKTPUUYECKUIN 3apsijl, JIyd CBETA, TOUEUHBIN MCTOUYHMK CBETA, siIEpHAas MOJENb aToMa, HyKJIOHHas
MO/I€TIb aTOMHOTO si/ipa NP pelIeHNH PU3NIECKUX 3a]a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MpolLecchl) U OOBSACHATh WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAHTOBOW (HU3MKU: DBJIEKTpUUECKas IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE JICUCTBUS TOKA, B3aUMOJEHCTBUE MarHUTOB, 3JIEKTPOMarHuTHasI MHIYKIUS,
JeficTBe MarHMTHOTO TOJISI HAa MPOBOJHUK C TOKOM U JBIKYIIMHCS 3apsis, 3JE€KTPOMarHUTHbHIE
Kose0aHus M BOJHBI, TNPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE, IpPeJIOMIICHHUE,
uHTepdepeHus, Tubpakuus U Noaspu3alys cBeTa, Jucnepcus cBeTa, GoTornnekTpudeckuil 3hdext
(poroaddexr), cBeTOBOE NaBICHHE, BO3HHKHOBEHHE IMHEHYATOTO CHEKTpa aroMa BOAOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs paIMOAKTUBHOCTH;

ONMCHIBATh HM3YYEHHBIE CBOMCTBA BeLIECTBA (DJIEKTPUUECKHUE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO MPOBOAMMOCTh PA3IUYHBIX CpEeA) M DIIEKTPOMATHUTHBIC SBJIEHUS (IIPOLIECCHI),
UCTOJB3Yysl (PU3NUECKUE BETMUMHBL: SJIEKTPUYECKUNA 3apsfl, CHIIa TOKA, HIEKTPUUIECKOe HAPsIKEHHUE,



AJIEKTPUUYECKOE COIMPOTHUBIICEHUE, PAa3sHOCTh MOTCHIMAIOB, 3JICKTPOJABIXKYINAs CHila, paboTa TOKa,
MHIYKIHUST MarHUTHOTO TOJs, cuia Amrmepa, cuia JlopeHla, MHAYKTUBHOCTh KaTYIIKH, SHEPTUA
AJIEKTPUYECKOTO ¥ MAarHUTHOTO TOJIEH, MEPUOJ M YacToTa KojeOaHWil B KOJeOAaTeIbHOM KOHTYpE,
3aps] M CWIa TOKa B IpollecCeé TapMOHHMYECKHUX OJJIEKTPOMArHUTHBIX KosieOaHUil, (oKycHoe
paccTosiHUE M ONTHUYECKas CHJIA JIMH3bI, IPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICH
HCIOJIb3YEMBIX BEIMYUH, X 0003HAUCHUS U €AMHHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIIUE TAHHYIO
(U3NYECKYIO BETUUMHY C IPYTHMMHU BEIINYHMHAMU;

OIKCHIBATh U3YUYEHHBIE KBAHTOBbBIE SIBJICHUS U MPOLIECCHI, UCIONb3Ysd (PU3NUECKHE BEINYUHBIL:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA, SHEPrHs M UMIYJIbC (OTOHA,
MepHoJ] TOJypacnaaa, SHEPrus CBS3M AaTOMHBIX fA1ep, NMPU OMNHCAHUU TMPABUIBLHO TPAKTOBATh
(¢u3N4YeCKUil CMBICT HUCHOJIB3YyEMBIX BEJIMYWH, UX O00O3HAYCHUS M €IWHUIIBI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (DU3MUECKYI0 BEIMYHHY C JAPYTUMHU BEIWYMHAMH, BBIYUCISTH 3HAYCHHE
(U3HYECKON BETUMIMHBL;

aHAJIM3UPOBaTh (PU3MUECKHE NPOLECChl M SBICHUS, HUCHONB3YS (HU3MYECKHEe 3aKOHBI U
NPUHIUNBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIHLHOTO U MapaJIeIbHOTO COSTUHEHUS MTPOBOJIHUKOB,
3akoH  Jxoyns—JIeHna, 3akOH  JJEKTPOMArHUTHOM  MHIAYKIMH, 3aKOH MPSIMOJMHEHHOTO
pacrpoCTpaHEHHsT CBETa, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypaBHEHUE
DiiHmTeHa ansa Gpororddekrra, 3aKOH COXpAaHEHHS] SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHS JIEKTPUYECKOTO 3apsia, 3aKOH COXPAaHEHHs MacCOBOTO YHUCIIa, ocTynarsl bopa, 3akoH
pPaAMOaKTUBHOIO pacmajga, OpU O3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYECKOE BBIPAXKEHHUE U yCIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

OIpeJIeNIATh HalpaBJIeHWEe BEKTOpa MHAYKIIMM MAarHUTHOTO IOJIS MPOBOJAHUKA C TOKOM, CHIIBI
Awmnepa u cunsl JlopeHna;

CTPOUTH M OMKCHIBATh N300pa’keHHE, CO3/IaBaeMOe MNIOCKUM 3€pKaJioM, TOHKOH JIMH30M;

BBITIOJIHATh OKCIEPUMEHTHI TI0 HWCCIICAOBAHUIO (U3NYECKUX SBICHUH W TIPOIECCOB C
HCIOJIb30BAHUEM IPSMBIX U KOCBEHHBIX U3MEPEHUI: MpU 3TOM (OpMyInpoBaTh NpodiaeMy/3aaauy u
TUTNIOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 TMPEMIOKEHHOTO OOOpYyIOBaHMUS,
MIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIISITh MPSIMBbIE U KOCBEHHBIE M3MEpEHHs (PU3NUECKUX BEITUYWH, IPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIIOCOO HM3MEpEeHHUs] U HUCIOJIb30BAaTh M3BECTHBIE METOJbl OLEHKH IMOTPELIHOCTEN
U3MEPECHU;

UCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMYUH C UCHOIB30BAHUEM IPSMBIX U3MEPEHUIL: pH
3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBAThH PE3yIbTATHI MOyYCHHON 3aBUCUMOCTH (DPU3UIECKUX
BEJIMYMH B BUJIE TaOJUIl U TPaUKOB, JAeTaTh BEIBOJBI M0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOmoIaTh MpaBuiia OE30MacHOTO Tpy/a MPH MPOBEICHUH HCCIICAOBAHUHI B paMKaxX ydeOHOTO
HKCHEPUMEHTa, Y4eOHO-HUCCIIEOBATEIbCKOM M MPOEKTHOM JESATETbHOCTH C HCIOJb30BaHUEM
M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BAHUS;

pemaTh pacu€THbIE 3aJ]auu C SBHO 33/1aHHON (pU3MUYEecKOW MOJIeNbI0, UCTOIb3Yd (U3NYECKHE
3aKOHBI ¥ IPHHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBHSI 33/1a4d BBIOMPATh (PU3MUECKYIO MOJIEITh, BBIICTISTH
¢usnyeckue BeNUYMHBI M (POPMYIBI, HEOOXOAWMBIE i €€ pelIeHUs, NMPOBOAUTH PACUETHI U
OILIEHUBATh PEATTLHOCTH MOTYYEHHOTO 3HAUCHUS (PU3MUECKON BEIINIHHEI,

pemaTb KauyeCTBEHHbIC 33JayH: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUUBYIO LIETIOYKY
pPacCyXJIEHHI ¢ ONTOPOi Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UIECKHUE SBIICHNUS,

UCITIOJIB30BATh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHBIE MH(POPMALIMOHHBIE TEXHOIOT U JIJIs
MOKMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAllMM U MPEACTaBICHUS y4eOHOW M Hay4yHO-TIOMYJSPHON
uHpOpMaILMY, MTOTYYCHHON W3 Pa3TUYHBIX MCTOYHHMKOB, KPUTHYECKU AHAIM3MPOBATH IOIYYAEMYIO
nHpopMaIuio;



OOBSICHATh NPHUHLMIIEI JEHCTBHS MAIlUH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyarb
YCII0BUS X 0€30MaCHOTO MCITOIb30BAHUS B IOBCEIHEBHOM KH3HU;

MPUBOAMUTH MIPUMEPHI BKJIaJ1a POCCUMCKUX U 3apyOeKHbBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOIIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

HCIIOJIb30BAaTh TCOPCTUUCCKUC 3HAHHA I10 (1)I/I3I/IKG B HOBCCHHGBHOﬁ KU3HU 151 OGeCHe‘-IeHI/ISI
0€30MacHOCTH MpH OOpAIlICHUU C MPUOOpaMH M TEXHUYECKUMH YCTPOWCTBAMH, JJIsl COXPaHCHHS
3JI0POBBSI U COOJIIOICHHSI HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOILEH cpeie;

paboTtaTh B TpyIIe C BBIMOJHEHHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH, IIAHUPOBaTh paboTy
TPYIIIIBI, PAIIHOHAIBHO PACHPEAEATh 005S3aHHOCTH U IUIAHUPOBATH JESTEIBHOCTh B HECTAHJAPTHBIX
CUTYyaIlMsIX, aJCKBaTHO OIICHHUBATh BKJIAJ] K&XJIOr0 M3 YyYaCTHUKOB TPYINbI B pEIICHHE
paccMaTpuBaeMoii POOIeMEI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne i/

HaumenoBanue
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KoanuecTBo 4acoB
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1.1
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ArperaTtHblie
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3.3 BEIIIECTBA. 5
®azoBbie
MePEX0/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOANHAMUKA
41 DIIeKTpOCTaTUKa 10
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Pa3ITUYHBIX
cpenax
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBILEE KOJIMYECTBO
YACOB IIO 68

ITPOTPAMME




11 KJIACC

HanMeHOBaHME KoauuecTBo yacoB
Ne A31CI10B 1 TeM JekTpoHHbIe (HU(pPOBHIE)
/i pasj Beero KoHnTpoJbHbie IIpakTH4eckue 06pa3oBaTebHbIE pecypebl
NporpamMMbl padoThI padoThI
Paszpen 1. JIEKTPOIMHAMUKA
MarnuTHO€ noie.
11 DneKTpoMarHuTHas 11 1 3
WHTYKIUS
Uroro no pazneny 11
Pazpen 2. KOJIEBAHUA U BOJIHbI
MexaHuveckue u
2.1 | ameKTpOMarHuTHBIC 9 1
Kose0aHus
MexaHuyeckue u
2.2 | 2JEeKTpPOMAarHUTHBIE 5 1
BOJIHBI
2.3 | OnTuka 10 3
Hroro no paszneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIIEIHAIbHOM

3.1 | reopun 4 1
OTHOCHTEIIEHOCTH

Hroro no pasneny 4

Pazgen 4. KBAHTOBAS ®U3UKA

41 DNIeMEHTHI KBAaHTOBOU 6
OINTUKHU

4.2 | Ctpoenune atoma 4




4.3 ATOMHOE PO 5
Uroro no pazneny 15
Pa3nea 5. DJIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHA
51 DneMEeHTHl aCTPOHOMUU U 7 1
acTpodu3uku
Utoro no pazneny 7
Pazagen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6o0maromiee 4
MTOBTOPCHHE
Hroro no pazneny 4
PesepBHOE BpeMs 3
OBHLIEE KOJIMYECTBO 68 4
YACOB I10 ITPOT'PAMME




KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
10 knacc (2 yaca B HeJ1eJ110)

JlaTta npoBeeHus
Ne ni/m ypoKa Tema ypoka Kourtpous
IUTIAH | ®AKT
PU3NKA U METOJbI HAYYHOI'O ITO3HAHMA (2 yac)

1/1 ®Pusuka — Hayka o npupoje. Hayunsle MeToap! NO3HaAHMS OKPYKAIOLIET0 MUPa

212 Ponb 1 MecTo (pu3uku B popMUPOBaHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpa, B
IIPAKTUYECKON AESITEIbHOCTU JII0ACH

MEXAHUKA (18 yacoB)

3/11 Mexannueckoe 1BukeHUe. OTHOCUTEIBbHOCTh MEXAHUYECKOTO IBUIKEHUS.
IlepemenieHue, CKOpOCTh, YCKOPEHHE

4/2 PaBHOMEpHOE NPSAMOIMHENHOE IBUIKEHUE

5/3 PaBHOyCKOpEHHOE NPSIMOIMHENHOE ABH)KEHNE

6/4 CBoOojHOE TIaficHre. Y CKOpeHHEe CBOOOTHOTO MaICHUS

715 KpuBonuzeliHoe 1BrkeHue. [IBuKeHre MaTEpUaIbHOM TOUKH 110 OKPYKHOCTH

8/6 [IpuHnun otHOCcUTeNnbHOCTH ['anmunes. aepuuanbablie cucteMsl otcuera. 1lepBriii
3aKkoH HproTOHa

9/7 Macca tena. Cuna. [Ipunnun cyneprno3uiiuu cui. Bropoit 3akon Herotona aiis
MaTEpHUaIbHOU TOUKH

10/8 Tperwnii 3akoH HproTOHA 111 MaTepHaIbHBIX TOYEK

11/9 3akoH BceMupHOro tsaroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOpOCThb

12/10 Cuna ynpyroctu. 3akoH ['yka. Bec tena

13/11 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHUBIECHUS MIPH IBUKEHUH TeJa B
KHUJIKOCTU WIN ra3e

14/12 [TocTymarenbHOE U BpamaTebHOE JBMKEHNE a0COMOTHO TBEPIOTO Tena. MOMEHT
cuibl. [1nedo cuiibl. Y cnoBus paBHOBECHsI TBEPAOTO TENA

15/13 Nmnynbc MaTepraibHONW TOYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. IMITyIIbC CHITBI.
3aKOH COXpaHEHMs UMITYJbca. PeakTHBHOE IBM)KEHUE

16/14 Pa6ota u moutHoCTh cuibl. Kunetnueckas sHeprust MmarepuaibHoil Touku. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPruu




17/15

[TorennmaneHast sHeprus. [loTeHnManbHas YHEPTUS YIPYTO 1ehOPMUPOBAHHOK
npyxuHsl. [loTeHnnanbHas 3Heprus Tenaa BOIM3H NOBEPXHOCTU 3eMIIU

18/16 [TorennuansHble 1 HEMOTEHIUATbHBIE CHIIBL. CBSI3b paOOTHl HETOTEHIIMATBHBIX CUIT C
W3MEHCHHEM MEXaHMUYECKOW YHEPTUU CHCTEMBI Tell. 3aKOH COXPaHCHHS MEXaHUYECKOM
SHEpPIUn

19/17 Jlaboparophas padota «ccnegoBanue cBs3u pabOThI CUIIBI C U3MEHEHHEM JlabopaTopHasi
MEXaHUYECKOM SHEPTHH Tella Ha IPUMEPE PaCTsKEHUS] Pe3UHOBOTO JKIYTa pabora

20/18 Konrtponsnast padora no teme «Kunemarnka. JlnHamuka. 3aKOHBI COXpaHEHUS B Kontpoabnas
MEXaHUKE) padora

MOJIEKYJIAPHASA ®PU3UKA U TEPMOJAUHAMMUKA (24 yaca)

21/1 OCHOBHBIE TIOJIO’KEHHS MOJIEKYJISIPHO-KHHETHYECKOW TeopuH. bpoyHOBCKOE ABMIKEHUE.
Huddysus

22/2 XapakxTep JBIKCHHS M B3aUMOJICHCTBHS YaCTHIl BellecTBa. Moienu CTpOoeHHs T'a30B,
KHUJIKOCTEH U TBEPIBIX TET

23/3 Macca monekyn. KonnyectBo Bemectsa. [loctossHHas ABoraapo

24/4 TernoBoe paBHoBecue. Temneparypa u €€ nzmepenue. lllkana remneparyp Llenbcus

25/5 Wneanpubiii raz3 B MKT. OcaoBHoe ypaBHeHne MKT

26/6 AbcoutoTHas TeMIepaTypa Kak Mepa cpeJHel KUHEeTHUECKOW SHEPT U IBUKEHHUS
MOJIEKYJl. YpaBHeHue MenpaeneeBa-Knanelipona

2717 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

28/8 JlaboparopHast pabota «lccieqoBanne 3aBUCHMOCTH MEKy TTapaMeTpaMH COCTOSTHUS
pa3pexeHHOT0 ra3zay

29/9 W3onporieccsl B HI€ILHOM Tra3e U UX rpaduecKoe MpeCTaBICHNe

30/10 BHyTpeHHss sHeprus TepMOIMHAMUYECKON CHCTEMBI M CITIOCOObI €€ U3MEHEHH.
KommgectBo Temnors! u pabora. BHyTpeHHss SHEpTHs OJHOATOMHOTO HJICAIbHOTO Ta3a

31/11 Buasl Tenionepengaun

32/12 VY nenpHas TEmI0EMKOCTD BeliecTBa. KoanuecTBo TEMmI0Th Ipy Terionepeaaye.
AnmabaTHBIN MpoIecc

33/13 IlepBblii 3aKOH TEPMOAMHAMUKH U €0 NTPUMEHEHUE K NU30IPOLECCAM

34/14 HeoOpatumocTs nporeccoB B nmpupoae. Bropoil 3akoH TepMoIMHAMUKH

35/15 [Tpunnun nevicteus u KI1JI renyioBoit MammHsl




36/16 Luxn Kapuo u ero KI1/{
37117 DKOJIOTHYECKHUE TMPOOIEMBI TEIIIOIHEPTCTHKU
38/18 O6o6maromuit ypok «MomnekynsipHas ¢puznka. OCHOBBI TEPMOAMHAMUKI
39/19 K KonrpoabHas
OHTpOJIbHAS paboTa 1o Teme «MonekynsipHas pusuka. OCHOBBI TEPMOJIUHAMHUKNY paGoTa
40/20 ITapoobpazoBanue u kKoHaeHCanws. VcrapeHne u KumeHue
41/21 AOCOJIFOTHAsI 1 OTHOCUTEJIbHAS BIAXXHOCTH BO3yXa. HacklmeHHbIN 11ap
42/22 Tsépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHSI CBOMCTB
kpuctayuioB. JXXunkue kprcrayuibl. CoBpeMEHHbIE MaTepHAIbI
43/23 [TnaBnenne u KpucTayuM3anus. Y qesbHas TernoTa iasineans. CyonuManus
44/24 YpaBHEeHHE TEII0BOro 6amaHca
IJEKTPOAUHAMMUMKA (23 yaca)
45/1 DnexTpu3aius Tej. DIeKTpudeckuil 3apsii. J(Ba BUa 2JIEKTPUUECKHX 3apsA0B
46/2 [TpoBOAHUKY, TUAIEKTPUKU M TOITYIIPOBOTHUKH. 3aKOH COXPAHEHHS IIEKTPUIECKOTO
3apsiia
47/3 BzaumopetricTBue 3apsnoB. 3akoH Kynona. To4edHbIH 2JIeKTPUYECKHUH 3aps]
48/4 Hanpsox€HHOCTD dntekTprdeckoro nojst. [IpruHIuI cyrnepno3unnm dJeKTPUIecKuX
nosiel. JInHuM HanpsHKEHHOCTH
49/5 Pabota cui sanexrpocrarrueckoro nojst. [lorenmman. Pa3nocTs noreHnmanon
50/6 ITpOBOTHUKY M JUDJEKTPUKHU B DJIEKTPOCTATHUECKOM MoJie. JIuaaekTpuieckas
MIPOHUIIAEMOCTh
51/7 DnekrpoéMkocTh. KongeHncarop
52/8 DeKTpOEMKOCTb IUIOCKOT0 KOHIEHCaTopa. DHEeprus 3apsuKeHHOr0 KOHIeHcaTopa
53/9 " N " JlaGopaTopuas
JIaGoparopHas pabota "M3mepeHue 1eKTpoEMKOCTH KOHIEHCATOpa paGoTa
54/10 [IpuHIMI nEefCTBYS U IPUMEHEHNE KOHIEHCATOPOB, KOIMPOBAJIBLHOTO anmnapara,
CTpYHHOTO MIPUHTEPA. DIIEKTPOCTATUYECKAs 3alMTa. 3a3eMJIEHUE IEKTPOIIprOOpOB
55/11 DNEeKTPpUYECKUI TOK, YCIOBUS €ro cymiecTBoBaHus. [locTossHHbIM TOK. CHuila ToKa.
Hanpsioxenue. Conpotusienue. 3akoH OMa 1715 y4acTka 1enu
5 [TocnenoBarenbHOE, MapaJIETbHOE, CMEIIAHHOE COEAMHEHHNE TPOBOTHUKOB. JlaGopartop
6/12 JlaGoparopHas paboTa «/I3ydeHrne CMEIaHHOTO COeTMHEHUS PE3UCTOPOBY» Has padorta




57/13 PaboTa 1 MOITHOCTB AeKTpruecKoro Toka. 3akoH /Lxoyms-Jlenna
58/14 3axon OMa 171 OJIHOM (3aMKHYTOM) AsiekTpudeckoii enu. Koporkoe 3aMbIkaHue. Jlabopatop
Jlaboparophas pabora «3meperne DJ]C ucTouHMKA TOKA ¥ €70 BHYTPEHHETO Has paboTa
COIPOTHUBIICHUD)
59/15 PesepBHrlit ypok. KonTponbHas padota mo teme "DnexkrpoauHamuka' /
Bcepoccwuiickas mpoBepouHas paboTa
60/16 . . Kontpousb
Oo6o06maromuit ypok «neKkTpoanHamMukay / Beepoccuiickas mpoBepoyHas pabota
Hasi paboTa
61/17 DNeKTpOHHAs IPOBOIMMOCTB TBEPIBIX METAIIOB. 3aBUCUMOCTH COITPOTHBIICHUS
METAJUIOB OT TeMnepaTypsl. CBEpXIPOBOAMMOCTD
62/18 OnexTpuuecKkui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
63/19 [TonmymipoBoTHUKH, UX COOCTBEHHAS U TIPUMECHAsI POBOIUMOCTh. CBOHCTBa P—N-
nepexoja. [loxynpoBoTHUKOBEIE TPHOOPHI
64/20 DNEeKTPUYECKU TOK B PACTBOPAX M paciuiaBax dJIEKTPOIUTOB. DIEKTPOIUTHYECCKAS
AHCCoIanus. DIeKTPOIn3
65/21 OnexTpuueckui Tok B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITENbHBIN pa3psi.
Monnus. 1lnazma
6622 DneKkTpudeckue Npudopsl U yCTPOMCTBA M UX MpakTHUecKoe NpuMeHeHue. [Ipasuna
TEXHUKH O€30M1aCHOCTH
67/23 KonrtponbHas pabota no teme «nekTpocTaThka. [10CTOSIHHBIHN 31eKTpHUecKuii TOK. KonTtpoJasn
Toku B pasnuyuHBIX cpenax» Hasi pa6oTa

PesepBHoe Bpems (1 1ac)

68/1 |

PesepBHblil ypok. O606maromuii ypok no temam 10 knacca




KAJIEHAAPHO-TEMATHUYECKOE IINTAHUPOBAHHUE
11 knacce (2 yaca B HeJ1eJ110)

Jlata npoBeaeHust
Ne ni/m YPOKa Tema ypoka Konrtpoun
IUIAH | ®AKT

IJIEKTPOIUHAMMKA (11 yacoB)

1/1 [TocTosiHHBIE MArHUTHI M MX B3auMoOeHCcTBUE. MarHuTHoe 1ojie. BekTop MarHuTHOM
MHAYKIUU. JIMHUY MarHUTHOM MHIYKIHHU

212 MarnutHoe nose mpoBoAHHKa ¢ TokoM. OnbIT Dpcrena. BzaumopeiicTeue
POBOJTHUKOB C TOKOM

3/3 JlaGopaTopHasn
JlabGopaTtopHast pabota «/3yueHne MarHuTHOTO TOJISI KATYIIKA C TOKOM) paGora

4/4 JleiicTBre MarHUTHOTO MOJISL HA MPOBOIHUK ¢ TokoM. Cuia Ammnepa. Jlaboparopnas JlaGopaTopnas
pabora «McciaegoBanue AEMCTBUS TOCTOSIHHOTO MAarHUTA HAa PaMKY C TOKOM)Y pabora

5/5 JleiicTBre MarHUTHOTO TOJISL HA ABIDKYILYIOCS 3apsbkeHHYIo yactuiy. Cuna Jlopenua.
Pa6ota cunsl Jlopenna

6/6 DOnekTpoMarHuTHas MHAYKIMs. [ToTok BekTopa MarHuTHOW nHAYKIMK. D/1C nHAyKINH.
3aKOoH 3eKTpoMarHuTHoM nHaykuuu dapanes

717 . JlaGopaTopHuas
JlaboparopHas pabota «lccrnenoBanue sBICHUS YIEKTPOMArHUTHOW WHIYKIIHID) paGora

8/8 WuayktuBHOCTH. SIBieHune camonnaykiuu. 9J[C caMOMHAYKIUN. DHEPrus MarHUTHOTO
MOJIsl KATYIIKHA C TOKOM. DJIEKTPOMArHUTHOE TOJIe

9/9 TexHUYECKHE YCTPONUCTBA M MX IPUMEHEHHUE: TIOCTOSTHHBIC MarHUTHI, YJICKTPOMArHUTHI,
AIIEKTPOIBUTATENb, YCKOPUTEINN DJIEMEHTAPHBIX YaCcTHUIl, MHAYKIIMOHHAS T1€Yhb

10/10 O6o06matomuii ypok «MaraHuTHoe moje. IIeKTPOMArHUTHAST MHTYKIIHSI

11/11 K KonTpoabuas

OHTpoOJIbHAs paboTa o TeMe «MarHuTHoe moJje. DIeKTPOMAarHUTHAST MHTYKITHS paGora

KOJIEBAHUS U BOJIHBI (14 yaca)

12/1 CBobOoaHbIe MeXaHUUYeCKHE KosieOanus. ['apmMoHnyeckne konebanus. Y paBHEHNE
rapMoHn4YecKkux konebanuii. [IpeBpaienue suepruu

13/2 JlaGopatopHas pabota «MccnenoBanue 3aBUCMMOCTH IIepHO/Ia MalbIX KojeOaHuii rpy3a | JlabopaTopHas
Ha HUTH OT JUTMHBI HUTH U MacChl Tpy3a padora




14/3

Konebarenpublit KOHTYp. CBOOOIHBIE 3JICKTPOMArHUTHEIE KOJICOAHUS B UICATHHOM
K0J1Ie0aTEeIbHOM KOHTYpE. AHAIOTHS MEXKIY MEXaHUYECKUMU U 3JIEKTPOMarHUTHBIMU
KOJICOAHUSMU

15/4 ®opmyna TomcoHna. 3aKOH COXpaHEHUsI SHEPTUU B HJI€aIbHOM K0JIe0aTeIbHOM KOHTYpE
16/5 [IpencraBnenue o 3aTyxaroumx KojaeOaHusx. BoIHyKIEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeIHYyX/I€HHbIE 3JIeKTPOMarHUTHbIE KOJICOaHUs
17/6 ITepemennbiii Tok. CHHYCOUATBHBIN TEPEMEHHBIN TOK. MOITHOCTH IEPEMEHHOTO TOKA.
AMIUTMTYTHOE M JISHCTBYIOIIEE 3HAUEHUE CHIIBI TOKA M HAIPSDHKCHUS
18/7 Tpancdopmarop. [IponsBocTBo, epenaya U NOTPEOJICHHE SIEKTPUUSCKON dYHEPTUN
19/8 VY CTpoHCTBO U MPaKTUUECKOE IPUMEHEHHUE 3JIEKTPUUECKOIr0 3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
20/9 DKOJIOTUYECKHE PUCKH NIPU TPOU3BOJICTBE MEKTPOIHEPTruu. KynbpTypa ucronbp30BaHus
AJIEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
21/10 Mexannueckue BOJHBI, ycioBus pactipoctpanenus. [lepuoa. CkopocTb
pacnpocTpaHeHus U JUIMHA BONHBL. [lonepeynbie U IpoA0IbHBIC BOJIHBI
22/11 3Byk. CkopocTh 3ByKa. I poMKkoCTh 3ByKa. BricoTa Tona. TemOp 3Byka
23/12 DJIeKTPOMarHUTHBIEC BOJIHBI, X CBOHCTBA U CKOpOCTh. [1IKaa 3J1eKTpOMarHUTHRIX BOJH
24/13 ITpuHIMIBI paAMOCBsI3U U TeneBuAeHus. Pa3sutue cpencts cBsi3u. Pagnonokarus
25/14 K KontpoabHasn
OHTpoJIbHas paboTa «KoneOaHus 1 BOIHBD)
pabdora
Onrtuka (10 yacos)
26/1 IIpssMonMHENHOE pacpOCTpaHEHUE CBETA B OAHOPOAHOU cpesie. ToYeuHbI HCTOUHUK
ceera. JIyu cBera
2712 Otpaxenue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnii B IIOCKOM
3epKaje
28/3 [Ipenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblil yron moaHoro
BHYTPEHHETO OTPaKCHUS
29/4 JlaGopaTopHasi
JlaGopatopHas pabota «/3Mepenue nokasatess MpeIoMICHUS CTEKIIa paGora
30/5 JIunssl. [Toctpoenue n3odpakeHuii B uH3e. @OpMyIia TOHKOM JTHH3BI. Y BETHYCHHE

JINH3bI




31/6 . . JlaGoparopHuas
JlaboparopHas pabota «lccrienoBanue CBONCTB N300paKCHUN B JTHH3AX) paGora

3217 Hucnepcus ceeta. CrioxxHbIi coctaB 6enmoro cera. L[set. Jlaboparopuas pabora JlaGopaTopHas
«HabmoneHne Tucrepcuu CBeTay pabora

33/8 Wutepdepentus ceera. Audpakuus ceera. JJudpakunonnas pemérka

34/9 IToriepeyHocTh cBeTOBBIX BOJH. [lonspu3sanms cBeta

35/10 Onrtryeckue mMpruOOPHl M YCTPOUCTBA M YCIOBHS UX 0€30MMaCHOT0 MPUMEHEHUS

OCHOBBI CHEIIMAJIBHOM TEOPUHY OTHOCHUTEJBHOCTH (4 uaca)

36/1 ['paHMIIbI MPUMEHUMOCTH KJIACCHUYECKOW MeXaHUKH. [locTynaThl CrieuaibHOM TEOpHH
OTHOCHUTEJIEHOCTH

3712 OTHOCHUTEIILHOCTh OJIHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHH M COKPAIIICHUE JUTUHBI

38/3 DHeprusi 1 UMITYJIbC PEISTUBUCTCKOM YacTUIbl. CBS3b MAcChl C DHEPTUEH U
UMITYJIbCOM. DHEPTHSI TOKOSI

39/4 . KontpoabHas
KontpoinsHas padoTa «OnTrka. OCHOBBI CIICIUATBHON TEOPUH OTHOCUTEILHOCTI pabora

KBAHTOBAS ®U3UKA (16 yacos)

40/1 ®oronsl. Dopmyina [Inanka. DHeprus u UMIynbC GoToHa

41/2 OtkpeiTHe U uccnenopanue Gorordgexra. Onpitel A. I'. CroneToBa

42/3 3akoHbl porodddexra. YpaBHeHue DiiHmTeHa 11 poTorddexra. «KpacHas rpannna»
doro3pdexra

43/4 Hasnenue cBera. OnwiTe! [1. H. JIebeneBa. Xumudeckoe aeicTBHE CBETa

44/5 TexHuueckue ycTpolcTBa U MPAKTUYECKOEe MPUMEHEHHE: (POTorIeMeHT, GOTOIaTUHUK,
COJIHEUHas OaTapesi, CBETOIUO]]

45/6 Pemenne 3amad mo reme «IJI€EMEHTHI KBAHTOBOM OITHUKNY

46/7 Monens atoma Tomcona. OnbiTsl Pesepdopraa no paccesnuto o-gactuil. [Inanerapuas
MOJIENTb aTOMa

47/8 [Toctynatsl bopa

48/9 W3nydenue u oriomeHue GoTOHOB IpH MEpexoje aToMa C OJHOTO YPOBHS SHEPTHH Ha
JIpyroii. Buasl ciekrpos

49/10 BonnoBeie cBoiicTBa yactull. BosHb! ne bpoiinsa. KopnycKkynsspHO-BOJIHOBOM Ayaanu3M.

CIoHTaHHOE B BBIHYKXJICHHOC NU3JIYUCHUC




50/11

OtkpeiTue paguoakTuBHOCTH. OnbITEI Pe3epdopa mo onpeaeneHuio cocraBa
pPaZiiO0aKTUBHOTO M3JTyYECHHS

51/12 Cgoiicta anb(a-, 6era-, ramma-u3aydeHus. BiusHue paanoakTHBHOCTH Ha )KUBbIE
OpraHHU3MBI

52/13 OTkpbITHE IPOTOHA U HeWTpoHa. M3oTombl. Anb(a-pacnan. DIeKTpOHHBIN 1
HO3UTPOHHBIN OeTa-pacnan. ['amMma-u3mydenue

53/14 DHeprus CBs31 HYKJIOHOB B sijipe. SlnepHbie peaknuu. Snepusiii peakrop. [Ipodiemsr,
NEPCIEKTHBBI, SKOJIOTUYECKHUE ACTIEKTHI SIEPHOI SHEPTeTUKH

54/15 OneMeHTapHble YacTHLbl. OTKpBITHE TO3UTPOHA. MeTo bl HAOMIOIEHUS U PErUCTPALuU

aneMeHTapHbIX yactull. Kpyribiil cton «PyHaaMeHTaabHble B3aUMOICHCTBHS.
EnuHcTBO (DM3n4ecKkoi KapTHHBI MUpa

SJIEMEHTBI ACTPOHOMHUU N ACTPOPU3UKMU (7 yacos)

55/1 Oranel pa3BUTHA acTpoHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUCHUE
actponomuu. Bun 3B8é31H0r0 HeOa. Co3Be3us, sipKue 3BE3/IbI, TUIAHETHI, UX BUAUMOE
JaBrkeHue. ColaHeuHast CUCTEMa
56/2 Comnnane. ConHeyHas akTHBHOCTh. McTtounuk sueprun ComHIa U 3BE3]
57/3 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/bI TTIaBHOM I1OCIIE0BATEILHOCTH.
Buytpennee ctpoenue 38E311. CoBpeMEHHbIE NTPEACTABIECHUS O IPOUCXOKIACHUN U
sBosironny CosHIa U 3BE3]
58/4 Mnneunsrii [Tyte — Hama [Nanaktuka. [Tonoxenue u apmxenue Connia B ['anakTuke.
I"ayakTky. YEpHBIE ABIPBI B AIpax rajJakTHK
59/5 Bcenennas. Paz6eranue ranaktuk. Teopust bonbiioro B3peiBa. PennkroBoe n3inydeHue.
MeraranakTuka
60/6 HepermienHble po01eMbl aCTPOHOMHUH
61/7 K Kontpoabuas
OHTpOJIbHAS paboTa «IIEeMEHTHI ACTPOHOMUU U aCTPOPU3UKI» paGora

OBOBIIAIOIIEE TIOBTOPEHMUE (4 yaca)

62/1 O6o6maromuit ypok. Poib ¢pu3nku 1 acTpoOHOMHUU B 3KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMATBLHON M ATHYECKOH chepax JeSITeIIbHOCTH YeJIOBEeKa
63/2 Ob6o6maromuit ypok. Posib u Mmecto puU3MKH U aCTPOHOMUHU B COBPEMEHHON Hay4HOM

KapTUHE MHpa




64/3 Ob6o6maromuii ypok. Poib pusnueckoii Teopun B pOpMHUPOBAHUH MIPEICTABICHHH O
(u3nUecKoil KapTHHE MUpa
65/4 O6o06maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa B 00IIEM PSITy COBPEMEHHBIX

C€CTCCTBCHHO-HAYYHBIX Hpe,I[CTaBJ'ICHI/Iﬁ O IpUpoac

PesepBHOe Bpems

(3 yaca)

66/1

PeszepBHbIil ypok. MaruutHoe nosie. DJIeKTpOMarHuTHast HHIYKIUS

67/2

PezepBHblii ypok. Ontrka. OCHOBBI CIENUAIBHON TEOPUH OTHOCUTEILHOCTH

68/3

PeseprHblii ypok. KBaHnTOBas ¢pusuka. D1eMeHThI aCTPOHOMHH U acTPOU3UKH




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHHA OCHOBHOU

OBPA30OBATEJIbHOH ITPOI'PAMMBI
10 KIIACC

Koa nposepsiemoro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJbLHOI POrPaMMBbI CpeIHero o01ero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax pojib U MECTO (UMK B (OPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU U
TEXHOJIOTHUM, B TPAKTUYECKON JEATEIIbHOCTH JIFOJEH

10.2

VY4uThIBaTh TIpaHMLbl NPUMEHEHUS M3Y4YEHHBIX (U3NYECKUX MOJAEICH:
MaTepHalbHas TOYKa, HHepIualbHas CUcTeMa 0TCcuYETa, abCOMIOTHO TBEPI0E
TEJI0, UCAIbHBIN 'a3; MOJEIM CTPOCHUS Ta30B, XKUAKOCTEH U TBEPIBIX Tel,
TOUYEYHBIN JIEKTPUUECKUM 3aps] — IPU pelIeHnH (PU3HUECKUX 3a7a4

10.3

Pacnio3naBath pusnueckue siBieHUs (IPOIECCH) U OOBACHATH X HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETUUYECKOM TEOpUH  CTPOCHMS
BEIIECTBA W JJIEKTPOJMHAMUKU: DPAaBHOMEPHOE M PAaBHOYCKOPEHHOE
NpsIMOJIMHENHOE BM)KEHUE, CBOOOJHOE TMaJeHHe TeJl, JBM)KEHHE IIO0
OKpY>KHOCTH, WHepuus, B3aumMmojaeicTBue Ten; auddysus, OpoyHOBCKOE
JIBYDKEHUE, CTPOEHUE )KUJKOCTEH U TBEPBIX T, U3MEHEeHue 00bEMa Tel Ipu
HarpeBaHuu  (OXJ@XIEHHM),  TEIUIOBOE  pPaBHOBECUE,  HCIIApEHUE,
KOHJIEHCAllMs, [UIaBJICHUEe, KPUCTANIM3alMs, KUIIEHUE, BIAXXKHOCTh BO3yXa,
MOBBIIICHUE JABJICHHS Ta3a MPHU €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b
MEX]Jy MapaMeTpaMy COCTOSHHUS ra3a B M30Ipoleccax; AJIEKTpHU3alus Tell,
B3aMMOJICICTBUE 3apsJI0B

10.4

OnuceIBaTh MEXaHUYECKOE ABWIKCHUC, UCIIOJIB3Yys (i)I/ISI/I‘-ICCKI/Ie BCJIIMYHHBI:
KOOpJauHara, nyTb, HICPEMECIICHNUEC, CKOPOCTh, YCKOPCHUC, MaCCa TEJja, CUJIa,
HUMITYJIbC TCIa, KHMHETHYCCKast OHEpPTIUs, INOTCHIMAJIbHAasA SHEpPTIH-,
MEXaHHN4YCCKas pa60Ta, MEXaHNYCCKasA MOIIHOCTD, ITPU OITMCAHUU ITPABUIIBHO
TPAaKTOBATh (1)H3I/I‘-I€CKHI>1 CMBICJI UCITOJIB3YCEMBIX BCJIMYHH, UX 0003HaUYCHHS U
CAMHUIIBI, HaXOJHUTb (I)OpMYJ'ILI, CBA3BIBAOIIUEC JaHHYIO (1)I/I3I/I‘leCKy1-O
BCJIMYNHY C APYTUMH BCIMUYNMHAMHA

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOICTBa Te€J U TEIJIOBLIE SABJICHUA,
UCTONB3Ysl (PU3UYECKUE BEIMYMHBL: JAaBJICHUE Ta3za, TeMmIrepaTypa, CpPeIHss
KHUHETHNYCCKad OHEPTUiA Xa0THYECKOT'O ABHUXKCHU S MOJICKYII,
CpeIHEKBapaTUYHas CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILJIOTHI, BHYTPEHHSS
sHeprusi, pabora rasza, KOI(DPUIIMEHT TMOJIE3HOTO JCUCTBUS TETUIOBOTO
JBUTATENS; TPU OMUCAHUHM MPABWIBHO TPAKTOBATh (DHU3MUECKUN CMBICT
HCIIOJIB3YEMBIX BECJIMYUH, UX 0003HaueHusa 1 C€AUHUIIBI, HAXOAUTh Q)OPMYJ'II)I,
CBSI3BIBAIONIME TAHHYIO (DU3MUECKYIO BETHUUHY C JPYTUMHU BEJIMYUHAM

10.6

OnuchIBaTh U3y4YE€HHbIE AJIEKTPUYECKHUE CBOMCTBA BEILIECTBA U DJIIEKTPUUECKUE
SBJICHHSI (TPOIIECCHI), UCTOJIb3YSI (PU3MUECKUE BEIHYHUHBI IICKTPUICCKUN
3apsijl, JIEKTPUUYECKOE MOJie, HANPSHKEHHOCTh MOJs, MOTEHLUal, Pa3HOCTh
MOTEHIIMAJIOB; IPU OMUCAHUHM MPABWIBHO TPAaKTOBaTh (PU3MUECKHUI CMBICIH
WCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U €MHHUIIBI; YKAa3bIBATh (DOPMYIIHI,
CBSI3BIBAIONIME TAaHHYIO (M3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYNHAMU

10.7

aHATM3UPOBATh (PU3UUYECKHUE MPOLIECCHl U SIBJICHUS, UCIIONIB3Ys (Pu3nuecKue
3aKOHbl U TPUHIMUIBL 3aKOH BceMupHoro tsarorenus, [, II m III 3axoHbI
HproToHa, 3aK0H COXpaHEHUs] MEXaHMYECKOW SHEPruM, 3aKOH COXPaHCHHUS




UMITyJIbCa, IPUHLUI  CYNEPHO3ULMU CWI, [PHUHLUAI PaBHOIPABUS
MHEPLUAIbHBIX CHCTEM OTCUYETa; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO
CTPOCHMS BELIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEN KUHETUYECKOM YHEPIUH
TETJIOBOTO JIBUKEHUS MOJIEKYJ ¢ a0COMIOTHON TeMIIepaTypoH, epBbIi 3aKOH
TEPMOJAMHAMMKY; 3aKOH COXPAHEHMsI MEKTPUUIECKOTO 3apsiaa, 3akoH Kyiona,
Opu  3TOM  pas3iaMyaTh  CJIOBECHYIO  (DOpMYIMPOBKY  3aKOHA, €ro
MaTeMaTH4eCKO€e BbIPaKEHUE U YCI0BHS (TpaHuUIlbl, 0071aCTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPHUHLUIBI JCWCTBUS MAallMH, NPHOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuyaTh  YCIOBUS  HMX  0€30macHOro
HCIIOJIb30BAaHUS B [IOBCEHEBHOM KU3HU

10.9

BBITIONTHATE 9KCIIEPUMEHTBI 110 HCCIICIOBAHUIO (PU3MUYSCKUX SIBICHUH U
MPOIIECCOB C UCIOJIB30BAHUEM MPSIMBIX MU KOCBEHHBIX U3MEPEHUIT; IPU STOM
dbopMynmpoBath mpodiieMy (3anady) W THIOTE3y Y4eOHOTO JKCIICpUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000PYIOBaHHS, TPOBOJIUTH OIIBIT U
(hopMyIIIPOBATH BBHIBOJIBI

10.10

OcymiecTBIATh IPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYHH; IPU
9TOM BBIOMpPATh ONTUMAIBHBIA CHOCOO H3MEPEHHs U HCHOJIb30BATh
M3BECTHBIE METO/Ibl OLICHKHU NOTPEMIHOCTEN U3MEPEHUM

10.11

HccnenoBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIMYMHAMHU  C
UCIOJb30BAHUEM NPAMBIX H3MEPEHUH; IMpU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY,  (UKCHpOBaTb  pe3yNbTaThl  MOJIYYEHHOW  3aBUCHUMOCTH
¢u3nyeckux BEIMYMH B BUAe TaOnMIl U rpaduKoB, AenaTb BBIBOJABI IO
pe3yabTaTaM MCCIEeJOBAHUS

10.12

CobmronaTh mpaBmiIa 6€30MacCHOTO TpyAa MPU MPOBEICHUH UCCIEIOBaHUN B
pamKax ydeOHOTo IKCIIepUMEHTa, Y4eOHO-HCCIeA0BaATEIbCKON U MPOSKTHON
NEATCIbHOCTH € WCIOJIb30BAaHWEM  W3MEPHUTEIBHBIX  YCTPOHCTB |
1a60paToOpHOTro 000pyIOBaAHUS

10.13

Pemarp pacu€THble 3agauu ¢ SBHO 3aJaHHOW (U3WYECKOM MOJIENbIO,
WCTIONB3Ys (DU3WYECKHUE 3aKOHBI U MPUHIUIIBI; HA OCHOBE aHaJIM3a yCJIOBUS
3a/1a4¥ BRIOUPATh PU3NYECKYIO MOJIENb, BBIAEIATh (PU3NUECKUE BETHUUHBI U
(hopmyrel, HEOOXOTUMBIE JIJIs1 €€ PEIIeHHUs, TPOBOIUTh PACUETHI M OIICHUBATh
PEATbHOCTH MOJTYYSHHOTO 3HAYEHUS (PU3NIECKOM BETUIMHBI

10.14

Pemarh kauecTBEHHBIC 3329 BRICTPANBATH JJOTUIECKH HEITPOTHBOPECUUBYIO
LIEMOYKY PACCYXIEHUH C OMOPO HA U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3vecKre SBICHUS

10.15

Hcnonp3oBaTh  OpU  pelIeHMH  y4yeOHBIX  3aJjad  COBPEMEHHBIE
nH(OpPMALIMOHHBIE  TEXHOJOTHMM  JUId  TIOWMCKA,  CTPYKTYpPHpPOBaHUS,
UHTEpOpETallMd M MpPEACTaBiIeHUs Yy4eOHOW M HayYyHO-TOMYJSPHOM
nH(pOpMallUK, TMOJYYEHHONM U3 Ppa3MYHbIX HCTOYHHKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIIIO

10.16

[TpuBOAUTE IPUMEPHI BKJIAZAa POCCUHCKUX U 3apYOEKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE MPOLECCOB OKPYKAIOLIEr0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTUH

10.17

Hcronp30BaTh TEOpETHYECKHE 3HAHMS MO (U3UKE B MOBCETHEBHOMN KHU3HU
s obecrieyeHust 0€30MacHOCTH HpU  oOpamieHHMH ¢ mpubopamMu U




TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUS 3[0POBbS U COOIIOACHUS
HOPM PKOJIOTMYECKOT'O MOBEJICHUS B OKPY’KaIOLIEN Cpefie

10.18

PaGorarp B Tpynme ¢ BBINOJHEHHWEM pAa3IUYHBIX COLHUAIBHBIX pOJIEH,
IUIAHUPOBATh pabOTy TPYIIbl, PAMOHAIBLHO PACIPEAEATh 00s3aHHOCTU U
IUIaHUPOBATh ACATCIBHOCTL B HCCTAHAAPTHBLIX CUTyalUsaX, aJCKBATHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TPYNNbl B pEIHICHHUE
paccMarpuBaeMoi poOIeMbl

11 KIIACC

Koxa NMpoBEPAEMOro HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0OCBOCHUSN OCHOBHOM

pe3yJibTaTa

00pa3oBaTeJbHOM NPOrPaMMBbI CpeIHEro 001ero 00pa3oBaHmsi

111

JleMoHCTpHpOBaTh Ha MpuUMepax pojlb U MeCcTo (U3MKH B
(GOpMUPOBAHUM COBPEMEHHON HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHMKH U TEXHOJIOTUH, B IPAKTUYECKOH JeATeIbHOCTH
JIOJIEH, IEJIOCTHOCTD U €IMHCTBO (PU3NYECKOM KApTUHBI MUpa

11.2

Y4uuThIBaTh IPaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJAEIEH:
TOYEYHBIN JIEKTPUYECKUN 3apsil, siiepHas MOJAEIb aTOMa, HyKJIOHHAas
MOJIEJIb aTOMHOT'O SiIpa MPH pelIeHNH (PU3NYECKHX 33134

11.3

PacniosnaBath (husnyeckue siBieHUs (POLECCH) U OOBACHATH MX Ha
OCHOBE 3aKOHOB  3JIEKTPOJAMHAMMKM U  KBAHTOBOM  (DU3UKU:
AIIEKTpUYEcKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMUMHYECKOE,
MarHuTHOE  JEWCTBUS ~ TOKa,  B3aWMOJICHICTBUE  MAarHuTOB,
AIIEKTPOMAarHWTHas WHAYKLHS, JEeHCTBUE MAarHUTHOIO TIOJIsL Ha
IOPOBOJHUK C TOKOM M JBIDKYLIUICS 3apsi, 3JeKTPOMarHuTHbIE
KojeOaHusT Y BOJHBI, MPSIMOJUHEIHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, MpejgoMieHue, uHTepdepeHuus, audpakuus U
NOJIIpU3alusl CBETa, JUCHEpPCUsi CBETa, (POTORIEKTpUUECKU dhPexT
(poroaddexT), cBeToBOE AaBieHHE, BO3SHHUKHOBEHHE JIHMHEHYATOrO
CIEKTpa aromMa BOJOpPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHas
PaJInOAKTUBHOCTh

11.4

OnucelBaTh  HU3y4CHHBIE CBOICTBA  BEIIECTBA  (DJIEKTPUUYECKHE,
MAariuTHBIC, OIITUYCCKUEC, DJICKTPUUCCKYIO IPOBOJUMOCTE PA3JIMYHBIX
Cped) W DIEKTPOMArHUTHBIC SIBIEHUS (IIPOLECCHI), HCIOJB3Ys
busznyeckue BENWYMHBL:  DJIEKTPUYECKHM  3apsa, Cuila ToKa,
NIEKTPUYECKOE  HANpSOIKEHHE,  DJIEKTPUUECKOE  CONPOTHUBIICHUE,
pasHocTh norteHnuanos, J/1C, pabota Toka, MHIYKIUS MarHUTHOTO
noJisi, cuia Ammnepa, cuiia JlopeHna, ”HIyKTUBHOCTD KaTYIIKH, SHEPTHsI
SJICKTPHUICCKOI'O U MAarHuTHOT'O noneﬁ, nepruoa U 4actoTa KoaeOanuii B
KosiebaTelbHOM KOHTYpe, 3aps] U Ccuja ToKa B Ipolecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJe0aHui, boxycHoe
paccTosiHUE M ONTUYECKas Cuja JIMH3BL, IPU ONHCAHUU IPaBUILHO
TPAaKTOBaThb (U3MYECKUH CMBICI MCIOJIB3YEMBIX BEJIMYMH, UX
0003HaUeHWsI M EOUHMLBL, YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOIINE
JTAHHYIO (PU3MUYECKYIO BETMUUHY C IPYTUMU BEJIMYUHAMU

115

OnuceiBaTh U3y4eHHbIE KBAHTOBBIE SBJICHUS U MPOIECCHI, UCTIOIb3Ys
buznyecKrue BEIUYMHBI: CKOPOCTH JJIEKTPOMATHUTHBIX BOJIH, JJTHHA
BOJIHBI M YaCTOTa CBETa, HJHEPrusi M HMIYIbC (OTOHA, MEPHOJ




mojypacmnazaa, OSHEPrusa CBA3M ATOMHBIX AA€p, IIPH OIIHMCAaHUH
IMpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘ICCKI/II71 CMBICJI UCITOJIb3YCMbIX BCJIWYHH,
nX 0003HaYeHHUsI U CAWMHUIBI; YKa3bIBaTb (bOpMYJ'IBI, CBA3BIBAIOIIHC
JaHHYIO (bH3I/I‘-IeCKYIO BCIIMYMHY C APYIr'UMHU BCIIMYMHAMU, BBIYUCIIATD
3HA4YCHHC (bH?)PI‘ICCKOﬁ BCJIIMYHMHBI

11.6

AHanu3upoBath (U3MUECKHE MPOLECCHl U SIBICHHS, HCIONb3Ys
¢usnueckue 3aKOHBI M NPUHOMOBL  3akoH OMa, 3aKOHBI
IIOCJIEA0BATEIBHOIO W IApaIEIbHOIO COCIUHEHUS IPOBOJHUKOB,
3akoH J[>koyis — JIeHna, 3aK0H 3JIEKTPOMAarHUTHOM MHAYKLIMH, 3aKOH
IIPSIMOJIMHEMHOIO paCIIPOCTPAHEHUS CBETA, 3aKOHbI OTPAXXCHUS CBETA,
3aKOHBI  IPEJIOMJICHHUS  CBeTa, ypaBHEHUWE OHWHIINTEHHA IS
doroadexra, 3aKkOH COXpaHEHHS DHHEPrUM, 3aKOH COXPaHEHUS
UMITyJIbCa, 3aKOH COXPAaHEHUS OJJIEKTPUYECKOrO 3apsAja, 3aKOH
COXpaHEHMs  MaccoBOro  umcia, nocryinarel  bopa,  3akoH
pafiMOaKTUBHOIO pacnaza; IpH 3TOM  pas3nyarb  CIOBECHYIO
(GOopMyYIMPOBKY 3aKOHA, €r0 MaTeMaTUYeCKOe BBIPAXKEHUE U YCIOBUS
(rpaHuUIBl, 00JIACTH) TPUMEHUMOCTH

11.7

OHPGIIGJUITI) HaIllpaBJICHUC BCKTOPAa HWHAYKIHUKU MATrHUTHOI'O IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbL AMnepa H CHJIBI JIopeHua

11.8

Ctpoutrh ¥ ONUCBHIBATh HU300pa)XeHHE, CO3/1aBaeMO€  IJIOCKHUM
3€pKajoM, TOHKOW JINH301

11.9

BBINONHATE 3KCTIEPUMEHTHI 110 UCCIIEA0BAHUIO (PU3MUECKUX SBICHUHN U
MPOIIECCOB C UCIOIB30BAHNEM TPSMBIX M KOCBEHHBIX U3MEPEHUH; TIPU
3ToM (opMyaHpoBaTh MpoOieMy (3a7ady) M THUIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  CcOOMpaTh  yCTAHOBKY W3  IPEIIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OMBIT U GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymiecTBIATh MpsIMbIE M KOCBEHHBIE M3MEpeHMs (Pu3nyecKux
BEJIMYMH; MPU 3TOM BBIOMPATH ONTUMAIbHBIA CHOCOO M3MEpPEHHs U
UCIIOJIB30BATh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (DPU3NYECKUX BEJTUYUH C UCIOJIb30BAHUEM
NPSAMBIX M3MEPEHUH; TpPH HTOM KOHCTPYMPOBATh YCTaHOBKY,
(buKCUpOBaTh PpPe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3HYECKHX
BEJIMYMH B BHUJIE€ TaOJIUI U TpadUKOB, J€aTh BHIBOJBI IO PE3yJbTaTaM
UCCJIEIOBAHNS

11.12

CobOmtomate mpaBuia 0Oe30macHOrO  Tpyda MpU  MPOBEICHUU
UCCIIEIOBaHUM B paMKax ydeOHOro »SKCIepUMEHTa, Yy4eOHO-
UCCIIEIOBATEIbCKOW U MPOEKTHON JEATENIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOT0 000PYI0BAHUS

11.13

Pemate pacu€THbie 3aauu ¢ SBHO 3aJaHHOM (PU3UYECKON MOJIEIbIO,
UCTONB3Yys (U3NYECKHE 3aKOHBl M TNPHUHIMIBL, HA OCHOBE aHaIM3a
yCcIIOBUSL  3ajaud  BbIOMpaTh (PU3MUECKYI0 MOJelb, BBLIEIATH
¢u3nueckre BENIMYUHBI U (HOPMYJIIbl, HEOOXOUMBIE I €€ pelIeHus,
MPOBOAUTDH PAacU€Thl U OLIEHUBATH PEAIbHOCTD MMOJTYYEHHOIO 3HAUYEHUS
(bu3HUYECKOI BETUINHBI




11.14

Pemate  KauecTBeHHBIE  3aJauu: BBICTpPAWBaTh  JIOTUYECKHU
HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKICHUH C OIMOPOM HA M3Y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUECKHE SIBJICHUS

11.15

Hcnonp30BaTh TpU  peUICHUH YYeOHBIX 3a/ady COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJIOTUU JJIsl TIOMCKA, CTPYKTYpHUpPOBAHHMS,
MHTEPIIPETAllMd U TPEACTaBICHUS Y4eOHON U Hay4YHO-TIOMYJISIPHOMN
uHpOpMAaLIUH, TTOTYYCHHON U3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU
AHAIM3UPOBATH MOJTYyYaeMyto HH(OPMALIHIO

11.16

OOBSCHATH MPHUHIIMITBI ACHCTBHS MAIlMH, TPHOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS WX OE30MAaCHOTO HCIIOIB30BaHUS B
HOBCEIHEBHON KU3HU

11.17

[TpuBOIUTH TpPUMEPHI BKJIAJa POCCUUCKHX H 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYIKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOPETHUYECKUE 3HAHUS 1O (U3MKE B IMOBCEIHEBHOUN
JKU3HM 7151 oOecTrieueHrst 0€3011aCHOCTH TP OOpaIllEeHUH ¢ TPUOOpamMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, IS COXPAHEHUS 370pPOBbS U
COOJIIOJICHHSI HOPM 3KOJIOTMYECKOTO TIOBEJICHUS B OKPYIKAIOIIEH cpejie

11.19

PaGoTath B rpymnmne ¢ BBIIOJIHEHUEM Pa3IMYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUpPOBaTh ~ pabOTy  TIpyNIbl, palUOHAIBHO  PACIpPEAEIATh
00s3aHHOCTM W IUIAHUPOBATh JAEATENBHOCTh B HECTaHAAPTHBIX
CUTyallUsX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaXXIOr0 U3 YYaCTHHUKOB
IpYIIBI B PeIEHHE pacCMaTpUBAeMOM MpoOIeMbl




IMPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA
10 KJIACC

Koa pa3znena

Kox npoBepsiemoro
3JIeMEHTAa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®duszuka — Hayka o npupoje. Hayuneie Metoabl
MO3HAHUS  OKPYXKAIOLEro  MHpa. Pounb
HKCIIEPUMEHTa U TEOPUH B IMPOIIECcCe MO3HAHUS
IPUPOJIBL. DKCIIEPUMEHT B (PH3UKE

1.2

MogenupoBanue  (GU3NYECKUX  SBICHHUUA |
npoueccoB. Hayunbie rumnortessl. Pusndeckue
3aKOHbI U TeopuH. ['paHuIBl TPUMEHUMOCTH
¢u3nueckux 3aKoHOB. IIpUHIMII COOTBETCTBHSL.
Pome u wmecro ¢usuku B popMHUpOBaHUH
COBPEMEHHOM HAay4yHOW KapTHHBI MHUpA, B
IIPAKTHYECKON NEeATEIbHOCTH JIIOIEH

MEXAHHUKA

2.1

KMHEMATHKA

2.11

Mexannueckoe naBukeHue. OTHOCUTEIBHOCTb
MexaHuuyeckoro aBmxeHus. Cucrema otcuéra.
Tpaexropus

2.1.2

Ilepememenune, CKOpocTb (CpenHsAsl CKOPOCTD,
MTHOBEHHas CKOPOCTb) u YCKOpPEHHE
MaTepualbHOM TOYKH, HUX MPOEKIHH Ha OCH
CUCTEMBI KOOpJAUWHAT. CnoxeHue nepeMemeHm?I
U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBHKEHUE. I'paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U MEPEMELIECHUs MaTEePUAIbHOU TOYKHU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue CBOOOTHOTO
NaJCHUS

2.15

KpuBonuueiliHoe  nBwxkeHue. PaBHOMepHOe
JIBUKECHHE MaTepUaIbHON TOYKH 1o
OKPY’KHOCTH. YTJIOBass CKOPOCTb, JIMHEWHas
CKOpOCTb. [Tepuon u 4acToTa.
LIeHTpOCTpEMUTENBHOE YCKOPEHHE




2.1.6

Texnuueckue yCTpOiiCcTBA: CIHUIOMETP,
JBIDKEHME CHApsJOB, LEMHbIE M PEMEHHBIC
nepesavyu

2.1.7

[IpakTnueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOILIEHUSI MEXIy IyTSIMH, MPOHIEHHBIMU
TEJIOM  3a  IIOCIEJOBaTElbHBIE  pPaBHbIE
MPOMEXYTKH BPEMEHHU IPH PABHOYCKOPEHHOM
JIBIDKEHUM C HaAdalbHOM CKOPOCTHIO, PaBHOM
Hymo. V3ydeHue NBUXKEHUS LIapUKa B BSA3KOM
JKUOKocTH.  M3yueHue — ABWKEHUS — Tena,
OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpuHuun otHocuTensHOCTH ['anmmnes. llepseiii
3akoH Hprootona. HHepuuaibHble CHCTEMBI
oTcuéra

2.2.2

Macca tena. Cuia. HpI/IHHI/IH CYNEpo3nunu CUJI

2.2.3

Bropoit 3akoH HproToHa nmius8 MarepuanbHOU
TOYKH B HHEpHHanbHOU cucteme otcuéra (MCO).
Tpernit 3akoH HpBOTOHa [UIsI MaTepHaIbHBIX
TOYEK

224

3aKOH BCEMHMPHOro TAroTeHus. Cuia TsKecTH.
ITepBast kocMuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Ttpenue. Cuia TpeHuUs
CKOJNIbKEHHUS W CWIa  TPEHHUsS  IOKOS.
Koadpduuuent tpenus. Cuna conpoTHBICHHS
IIpY IBUYKEHUH TeJa B )KUIKOCTH WJIM rase

2.2.7

[TocTymarensHOe W BpamaTeibHOE BIIKCHHE
a0COJIIOTHO TBEPAOTO Teja

2.2.8

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpAILCHUS.
[lmeyo cunbl. YcnoBus paBHOBECUS TBEPAOTO
Tena B 1ICO

2.2.9

TexHuueckue yCTpOﬁCTBaZ IIOAIINITHHUKH,
JABMKCHUEC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3ydeHwe IBUKEHUS
Opycka 1O HAaKJIOHHOM TIUIOCKOCTH  TOJ
JIEMCTBUEM HECKONbKUX cwi. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B
nebopMUpyeMoil  MpyXKUHE U PE3UHOBOM
oOpaslle, OT BETUYMHBI UX JehopMaIuu.
UccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO
TeJa, UMEIOLIEro OCh BpalleHUs




2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE
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NMnynsc  MarepuanbHOM  TOYKHM, CHUCTEMBI
MaTepuaiabHBIX TO4YeK. MMmynbc cuiael
M3MEHEHHE UMITyJIbCa Tea

2.3.2

3akoH coxpaHeHuss ummyiasca B HCO.
PeakTrBHOE IBHKEHUE

2.3.3

Pabora cuiiel

2.34

MOIIHOCTE CHJIIBI

2.3.5

Kunetnueckass 3Heprusi MarepuagbHOM TOYKH.
TeopeMa 0 KHHETHYECKOW SHEPTUH

2.3.6

[TorenumansHas  sHeprus.  [loreHuumanbHas
SHEprust ynpyro neOpMUPOBAHHON MPY>KUHBI.
ITorennmanpHas SHEPrus Tela BOJIM3H
MOBEPXHOCTU 3eMJIU

2.3.7

[ToreHnuanbHble W HEMOTEHLUAIbHBIE CHUJIbI.
CBs3b  pabOTBI  HEMOTEHIUMAIBHBIX CHII  C
M3MEHEHUEM MEXaHUYECKOH SHEPIUu CUCTEMBI
Tel. 3aKOH COXPAaHEHHs] MEXaHUYECKON IHEPTUU

2.3.8

Ynpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckne yCTpOMCTBA: JIBUJKEHHE PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN IUCTOJIET

2.3.10

[Ipaktuyeckue pabGoTbl. M3ydeHue  cBA3M
CKOpOCTEH Tem Tpu  HEYNpyrom  yaape.
HccnenoBanue  cBsi3u  pabOTbl  CHIIBI  C
M3MEHEHHEM MEXaHHYECKOW DHEPTUH Tella

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpUH. bpOyHOBCKOE IBHKEHHE.
Huddyszus. Xapakrep JIBUKECHUS "
B3aMMOJICHCTBHSI YaCTHUI] BENIECTBA

3.1.2

Mogenu cTpoeHus ra3oB, )KUAKOCTEW U TBEPABIX
TeJI ¥ OOBSICHEHNE CBOMCTB BEIECTBA HA OCHOBE
3TUX MOJIEJIEN

3.13

Macca wmonekyn. KomuuecTBo — BemiecTna.
ITocTostHHast ABoraapo

3.1.4

TemmoBoe paBHOBecue. Temmeparypa U €€
m3Mmepenue. [lkana remnepatyp Llenbcus

3.15

Mogens naeanbHoro raza. OCHOBHOE YpaBHEHHUE
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
HAeaIbHOro ra3a




3.1.6

AbGcomoTHas TeMmIeparypa Kak Mepa CpeaHei
KMHETUYECKOW HHEPruu TEIJIOBOIO JBUKCHHUS
yactul rasa. [IIkamna remneparyp KenbBuna

3.1.7

VpaBuenne Knanelipona — MenjeneeBa. 3aKoH
JanproHa

3.1.8

l'azoBbIe 3aKkoHBI. M301ponecchl B HUICATIBHOM
ra3e C IMOCTOSIHHBIM KOJMYECTBOM BEIECTBA:
U30TEpPMa, U30X0pa, n300apa

3.1.9

TexHuueckue YCTPOMCTBA: TEPMOMETD,
OapomeTp

3.1.10

[Tpaktuyeckue pabotel. M3mepenue Mmacchl
BO3JlyXa B KJIACCHOM KoMmHarte. lccnenoBanue
3aBUCUMOCTH MEXJy NapaMeTpaMH COCTOSHMS
pa3speKEHHOro rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

TepmonnHamuueckas cucrema. BHyTpeHHsA
DHEPrusi TEPMOJAMHAMHUYECKOM CHCTEMBI H
crocoObl €€ U3MEHEHUs

3.2.2

KonuuectBo TemnoTel M pabora. BHyTpeHHsAs
HHEPrusi OJHOATOMHOIO HJEAJIBHOTO Ira3a

3.2.3

Buaelr  Temonepenauv:  TEIUIONPOBOAHOCTB,
KOHBEKIMA, M3JIydeHue. TermioéMKOoCTh Tena.
VaennbHas TemIOEMKOCTh BelmiecTBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPU TEILIONEepeiade

3.24

IlepBbIil 3akOH TepMoauHamMuku. [IpuMeHeHue
IIEPBOTO 3aKOHa TEPMOJUHAMUKU K
u3onpoueccam. ['paduueckas uHTEprpeTanus
paboThI raza

3.25

TeruoBble  MamuHbl. [IpuHIMOBL  AEHCTBUSA
TeryIoBbIX MammH. [IpeoOpa3zoBanus HEpruu B
TerUIoBbIX MamuHax. KoadduimeHt noneznoro
nevicteus (manee — KIIJ[) TeruioBoi MamimHBL.
Huxkn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mpolieccoB B TPHUPOJIE.
Temnoswie JIBUTATEIH. JKOJIOTHYECKHE
POOJIEMBI TEeTIJIOOHEPTeTUKH

3.2.7

TexHuueckue yCTpOICTBA:! JIBUTaTEh
BHYTPEHHET0 CropaHusi, ObITOBON XOJOUIbHUK,
KOHJIULIUOHED

3.2.8

[Tpaktuueckue padoTel. M3Mepenue yaenpbHOU
TEIIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOSHMA BEILECBA. ®A30BLIE ITEPEXO/IbI




[TapooOpa3oBanue u konaeHcauus. Mcnapenue u
KUIIEHUE. Y IeJIbHas TEII0Ta IapooOpa3oBaHMsl.

3.3.1
3aBUCHUMOCTh  TEMIIEpaTypbl  KUIEHUS  OT
JTABJICHMSI
339 AOCOMIOTHAasT W OTHOCUTENIbHAS  BIAXHOCTb
o BO31yxa. HaceIeHHsIit map
Teépnoe teno. Kpucramnmmueckue u amopdubie
3.3.3 Tena. AHH30TPONHMS CBOMCTB  KPHCTAJLIOB.
Kunkne xpuctamisl. CoBpeMeHHbIE MaTEpPHUAIIB
334 [InaBneHne © KpuUCTAIU3alUsA. Y JIelbHas
o teruioTta miasieHus. Cyonumanus
3.35 YpaBHeHHUE TEIIOBOTO OajaHca
TexHuueckue  YCTpOMCTBa: TUTPOMETP H
336 IICUXPOMETP, KaJIOpUMETP, TEXHOJIOTHH
e MOJIy4YEHHUsI COBPEMEHHBIX MaTepHalloB, B TOM
qrcjie HAHOMaTEpUAJIOB, U HAHOTEXHOJIOTUHU
337 [IpakTnueckue  pabotel.  M3mepenue
o BJIQKHOCTH BO3/yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATUKA
411 OnexTpu3anus Tea. DIEKTpUUecKuil 3apan. [sa
o BHJIA DJICKTPUUYECKUX 3aPSI0B
4.1.2 IIpOoBOTHUKY, TUBIIEKTPUKHU U MOJYIIPOBOAHUKH
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiia
4.1.4 BzaumopeiictBue 3apsanoB. 3akon Kymona
DIEKTPUUYECKOE oJe. HanpsoxkénnocTts
4.1.5 ANEKTpUYECKOro noJist. [[puHImn cynepno3uiuu.
JluHMM HaNPSHKEHHOCTH JIEKTPUUECKOTO OIS
4116 PabGora cua  37eKTpOCTaTUYECKOTO  MOJS.
4.1 o ITorennnan. Pa3HocTh NOTEHIIMAIOB
[IpoBOAHMKH ¥ JUAJNIEKTPUKA B MOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. JusnexTpudeckast
MIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Kongencarop.
41.8 ONEKTPOEMKOCTh  IIJIOCKOTO  KOHJEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCaTopa
TexHuueckue YCTPOWCTBA: BJIEKTPOCKOTI,
41.9 AIIEKTPOMETP,  AJIEKTpOCTAaTUYECKas  3alluTa,

3a3eMJIEHHE DIIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED




4.1.10

[IpakTnueckue paboTHI. Nsmepenne
ANIEKTPOEMKOCTH KOHJIEHCATOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421

VcenoBus CyIIIECTBOBAHUS IIOCTOSIHHOTO
ANeKTpuUeckoro Ttoka. Mcrounuku toka. Cuna
ToKa. IToCTOSTHHEIN TOK

4.2.2

Hanpsokenue. 3akon Oma Ju1s yyacTka Lenu

4.2.3

:‘)J'ICKTpI/ILIeCKOC COIIPOTUBJICHHUC. YIIGJ'II)HOC
COIIPOTUBJICHUEC BEIICCTBA

4.2.4

HOCJICIIOB&TGJH)HOC, nmapauiCeJabHOC, CMCIIaAHHOC
COCIMHCHUC ITPOBOJHUKOB

4.2.5

Pabora snexktpuueckoro Toka. 3akon Jxoyns —
Jlenna

4.2.6

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBkymas cuna (manee — JC) wu
BHYTPEHHEE CONPOTUBIICHHEC HCTOYHUKA TOKA.
3akon Oma I TONMHOM  (3aMKHYTOM)
AJIeKTpUYecKoi renu. KopoTkoe 3amMbIkaHne

4.2.8

DeKTpoHHas MPOBOJAMMOCTH TBEPABIX
METAJUIOB. 3aBUCUMOCTh  COTIPOTHBIICHUS
METaJIJIOB oT TEeMIEPaTypHI.
CBepXITPOBOIUMOCTD

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBonHuku. CoOcTBEHHast U MpUMeEcHast
MPOBOAMMOCTH MOIYIPOBOAHUKOB. CBOMCTBA P-
n nepexoja. [1onynmpoBoiHUKOBBIE TPUOOPHI

4211

DNeKTpUYECKUit TOK B AIEKTPOJIUTAX.
DJIEKTPOJIMTHYECKAS AUCCOLUALIMS. DIICKTPOJIN3

4.2.12

DJIeKTpUUYECKUH TOK B razax. CaMOoCTOATEIbHBII
1 HECAMOCTOSITENbHBIN pa3psi. Pa3nuunblie TUTIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

4.2.13

TexHuueckue yCTpOHCTBA: aMIepMerTp,
BOJITMETP,  peocTaT, HUCTOYHUKUA  TOKa,
AIIEKTpOHArpeBaTeIbHbIE npudopsI,
AIIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COINPOTUBIIEHUS, BAKYYMHBII 1UO0J, TEPMUCTOPBI
U (hoTOpe3uCTOpHI, MOTYNPOBOAHUKOBBIN U0/,
rajJbBaHHKa




4.2.14

[TpakTnueckue padoThl. M3yueHue cMenaHHOTO
COEJIMHEHUS PE3UCTOPOB.

M3mepenne 3JIC wucroyHuka TOKa U €ro
BHYTPEHHETO CcOnpoTuBicHus. HabmoneHue
AIIEKTPOJIH3A

11 KJIACC

Kon pa3znena

Koa nposepsiemoro

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

3JIeMEHTA
4 DJIEKTPOAMTHAMUKA
MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHA S MHY KA

431 ITocTostHHBIE MAarHuThlL. BzaumoneiicTBue
IMOCTOSIHHBIX MarHUTOB
MarnuTHO€ nosie. BEKTOp MarHUTHOM MHIAYKIUU.

432 [Mpunmun cyneprno3unuu. JIMHUM MarHUTHOMN
AHAYKIWU. Kaptuna  nunHui MarHuTHOUI
WHIYKIIMH M0JIS TOCTOSIHHBIX MarHUTOB
MarsuTHOE 1oJjie IPOBOJHUKA ¢ TOKOM. KapTuHa
JUHUH TIOJIS JUTMHHOTO TPSIMOTO TIPOBOJHUKA U

4.3.3 3aMKHYTOTO KOJBIEBOTO IPOBOAHUKA, KATYIIKHU C
TokoM. OmeiTr  Opcrena. B3aumopeiicTBue
MIPOBOJHHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOJlyJIb U HAIIPABJICHUE
Cuna JlopeHna, e€ MOIyidhr W HampaBlcHUE.

4.3.5 JIBrKeHME 3apsKEHHOM 4acTULbl B OTHOPOJAHOM
MarHuTHOM noJie. Pabota cumet Jlopeniia

4.3 4.3.6 SIBNIeHHE DIIEKTPOMArHUTHOW WHIYKITHH

437 IToTok BEeKTOpa MArHUTHON MHIYKIIHHU

438 OJIC wuHmyknuu. 3aKOH JJIEKTPOMArHUTHOM
unaykuun Dapanes
Buxpesoe anekrpudeckoe nose. 3/1C nHaykimum

4.3.9 B MPOBOJHUKE, JIBMXKYIIEMCS MOCTYINATeIbHO B
OJIHOPOJHOM MarHUTHOM ITOJIC

4.3.10 IIpaBuno Jlenna

4311 NuayktuBHOCTh. SBNenne camonnaykuuu. DJ1C
CaMOWHTyKITUT

4.3.12 DHeprusi MarHUTHOTO NOJISl KaTYIIKH C TOKOM

4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHuueckue YCTPOWCTBA: IMOCTOSIHHBIC

4314 MarHuThl, JIEKTPOMArHUTHI, AJCKTPOJIBUTATEb,
YCKOPUTENH DJIEMEHTAPHBIX YaCTHII,

HHIAYKIOWOHHA I1€Yb




4.3.15

[TpakTnueckue paboTel. M3yueHne MarHuTHOTO
TOJIS1 KaTYLIKH ¢ TOKOM. MccnenoBanue AeicTBUS
IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.
UccnenoBanue  SBICHUS  BJIEKTPOMArHUTHOU

HHAYKOUH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHWYECKHUE

N SJIEKTPOMAT'HUTHBIE KOJIEGAHMA

5.11

KoneobarensHas cucrema. CBo0OogHbBIE
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepron, yactoTa, aMIIuTy1a ¥ asza KoeOaHmi

5.1.2

[IpyXuHHBIN MAsITHUK. MaremaTnueckui
MasTHUK

5.1.3

YpaBHeHue TapMOHUYECKNX KoJIcOaHMil.
Kunematnueckoe M JMHAMHYECKOE OIKMCAHUE
KOJI€0aTeIIbHOTO IBUKECHUS

5.14

[TpeBpaiienye 3HEpPruM NpU TapMOHUYECKHX
koneOaHusx. CBsA3b aMIUIMTYAbl KosieOaHU
MCXO/IHOM BEJIMYMHBI C aMIUIUTYJaMU KoJIeOaHui
€€ CKOPOCTH U YCKOPECHUS

5.15

KonebaTenbHbIit KOHTYP. CBobOoiHBIE
AJIEKTPOMArHUTHbIE KoJe0aHWs B UACATbHOM
KOJIeOATeIbHOM KOHTYpE. AHAIIOTHS MEXIy
MEXaHUYECKUMHU u 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna TomcoHa

5.16

3aKkoH COXpPAaHCHUA OHEPTUUM B HACAIBHOM
KoJiIe0aTeIbHOM KOHTYPC

5.1.7

BeiHy)X/IeHHBIE ~ MEXaHWYECKHE  KOJieOaHUsI.
Pe3onanc. Pe3onancHas kpuBas. BeiHyX1eHHbIE
AJIEKTPOMAarHUTHBIE KOJIeOaHMsI.

5.18

IlepemeHHbII TOK. CuHyconganbHbII
IIEPEMEHHBIN TOK.

5.19

MoOIHOCTh MEPEMEHHOTO TOKA. AMIUIMTYJTHOE U
JICUCTBYIOLlEE  3HAYEHHWE CHJIBI TOKa U
HaNpsHKEHUS

5.1.10

Tpancopmarop. IlpousBoxacTBo, mnepenaya u
norpebdieHue IIEKTPUYECKOU SHEPTHH.
OKOJIOTrM4YECKME PUCKH IPU  IPOU3BOACTBE
ANEKTPUYECKOMN DHEPIUMu. Kynerypa
MCIIOJIb30BaHUs IIEKTPOIHEPTUU B
IIOBCEIHEBHOM KU3HU

5.1.11

TexHuueckue YCTPOMCTBA: ceiicmorpad,
ANEKTPUUYECKUN 3BOHOK, TIMHUU AJIEKTpoIiepeaad




5.1.12

[TpakTueckue paboThL. Hccnenosanue
3aBHCHMOCTH TIEpHO/Ia MaJbIX KOJIeOaHUH rpy3a
HA HUTA OT JJUHBI HUTU M MAacchl Tpy3a.
HccnenoBaHne NMEPEMEHHOIO TOKA B LENU U3
MOCJIEZ0BATENbHO COCIMHEHHBIX KOHJEHCATOPA,
KaTYIIKU U PE3UCTOpa

5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI
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Mexanuyeckue BOJIHBI, YCIIOBUSI
pacrnpocTpaHeHHUS. ITepuon. CxkopocTthb
pacnpocTpaHeHus U ajnuHa BoJiHbl. [lonepeunsie
Y TIPOJOJIbHBIC BOJHBI

5.2.2

Wntepdepenius u nudpakuus MeXaHHUECKUX
BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTh 3ByKa.
Bricora Tona. TemOp 3ByKa

5.24

DNeKTpOMarHUTHBIE BOJIHBI. Y CIIOBUS U3TyYEHUS
AIEKTPOMATrHUTHBIX BOJIH. Bzaumnas
opueHTauusi BektopoB E, B uw v B
AJIEKTPOMATrHUTHOM BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKE€HHE,
npejoMiIeHue, — Hojspu3auus, — Judpaknus,
uHTepdepenus. CKOpoCTh 3IEKTPOMATHUTHBIX
BOJIH

5.2.6

[ITkama ameKTpOMarHUTHBIX BOJIH. [IpuMeHnenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHIMIBI ~ paguOCBsI3M U TEIEBUICHHUS.
Pannonoxanus. DneKTpoOMarHuTHOE 3arpsi3HEHUE
OKPY’KaIOIIEeH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
UHCTPYMEHTBI, YIbTPa3BYKOBasi JUATHOCTHUKA B
TEXHUKE U MEIULMHE, pajap, paguoNpUEMHHUK,
TEJIeBU30D, aHTeHHa, TesedoH, CBU-neup

5.3

OIITHUKA

5.3.1

[IpsiMonuHetHOE paclpoOCTpaHEHHE CBETa B
ogHopoHOM cpene. JIyd cBeta

5.3.2

OtpaxxeHne cBeTa. 3aKOHBl OTPAKEHHS CBETA.
[TocTpoeHne n300paskeHHii B INIOCKOM 3epKajie

5.3.3

IIpenomiienne cBera. 3aKkOHBI MPEIOMIICHUS
cBeTa. AOCOJIIOTHBIN MOKa3aTeab NPeIOMIICHHS

5.34

[Tonnoe BHyTpeHHee oTpaxenue. lIpeaenbHbIN
YI'OJI IIOJIHOI'O BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucnepcuss cBera. CnoxHbI cocTaB 0enoro
cperta. [lBer




5.3.6

Cobuparonie 1 paccerBaroie JuH3bl. ToHKas
nrH3a. DOKYCHOE pACCTOSHHE W OINTHYECKas
cuia ToHkou juH3bI. [locTpoeHne n3obOpakeHui
B COOMpAalOIIMX U pACCEUBAIOIIMX JIMH3AX.
dopmyJsia TOHKOH JIMH3BI. Y BEIMUCHUE, JaBAEMOE
JINH30M1

5.3.7

IIpenensl  NPUMEHMMOCTH  T€OMETPUYECKOU
ONTHUKHU

5.3.8

HNuTtepdepennus CBETA. Korepentnsie
WUCTOYHUKHU. Y CIOBHS HAOIIOCHUS MaKCUMYMOB
U MUHHUMYMOB B MHTEepP(HEpPEHIIMOHHOW KapTUHE
OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB

5.3.9

Hudpakmus ceera. JudpakuuonHas pemerka.
YcnoBue HaOMIONEHUS TIaBHBIX MaKCHMYMOB
MpU TAJCHUU MOHOXPOMATUYECKOrO0 CBETa Ha
TUGPAKIIUOHHYIO PEHIETKY

5.3.10

Ilonsipusanus ceera

5.3.11

TexHuueckue  yCTpOMCTBA:  OYKH,  JIyIa,
¢doroanmnapar, POEKIIMOHHBbII ammapar,
MHUKPOCKOII, TE€JECKOI, BOJOKOHHAs ONTHKA,
JU(PaKIMOHHAS PEHIETKA, MOJISIPOU]

5.3.12

[TpakTnyeckue paboTsl. M3Mepenue nokaszatens
HPEJIOMIICHUSI. HccnenoBanue CBOWCTB
u3o0paxkeHnit B swmH3ax.  HaOmopenue
JIVICTIEPCHU CBETa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbr MIPUMEHUMOCTH KJIACCUYECKOMU
MEXaHWKH. [Toctynatet TEOpUHU
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTb  MOJIYJIS
CKOpOCTH  CBeTa B  Bakyyme, MPUHIMUI
OTHOCHUTEJIBHOCTH DHHIIITEHHA

6.2

OTHOCUTENHLHOCTD OIHOBPCMCHHOCTH.
3aMe)1J'ICHI/IC BPCMCHU U COKPAIICHUC IJIMHbI

6.3

3HCp1"I/IH 1 UMITYJIBC CBO6OI[HOI71 JaCTUIIbI

6.4

CBsi3b  Macchl C DHEPIHUEM W UMITYJIBCOM
CBOOOJTHOM YaCTHIIbI. DHEPIrHs OKOsI CBOOOAHOM
YaCTHUIIbI

KBAHTOBA ®U3MKA

7.1

OJIEME

HTbI KBAHTOBOM OIITUKU
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®otonsl. Dopmyna Ilmanka cBSI3M SHEPTUHA
¢doToHA C ero 4acTtoToil. DHEpPrusi U UMILYIbC

dboToHa




7.12

OtkpeiTHe u wuccienoBanue (HorodddekTa.
Omnpitel A.I'. CroneroBa. 3akoHsl hoTodrhdexTa

7.1.3

VYpaBHenue OiinmreiiHa i QoTodpdekra.
«Kpacnas rpanuia» ¢portodddexra

7.14

Jasnenue ceera. OnbiTel [1.H. JIeOenera

7.15

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckue YCTpOKCTBa: (boTo3IEMEHT,
dboTomaTuuk, CoTHEUHAs OaTapesi, CBETOAHMO]]

7.2

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopnaa
10 MCCIIEIOBAHUIO CTPOEHUS aToMa.
[lmanerapnast MOJEenb aTOMa

7.2.2

IToctynater bopa. M3mydeHne M NOTIIOIIEHHE
(OTOHOB IpH NEpexoe aToMa ¢ OAHOTO YPOBHS
sHepruu Ha npyroi. Bunel cnektpoB. Crextp
YPOBHEHN 3HEPTHH aTOMa BOAOPOJA

7.2.3

BonnoBbie cBoiicTBa yacTtuil. Bonns! ne bpous.
KopnyckyisipHO-BOJIHOBOM Jyalli3M.
Jlndpakius 2JIeKTpOHOB Ha KpUCTaLIax

7.2.4

CrnoHTaHHOE ¥ BBIHY)XJIEHHOE U3JIy4YEHHE.
YcTpoiicTBO M MpUHIUI PabOTHI Jiazepa

7.2.5

TexHuyeckue  yCTpoOMCTBA: CIEKTpabHBIN
aHanu3  (CIEKTPOCKOM), Jia3ep, KBAHTOBBIM
KOMIIBIOTED

7.2.6

[TpakTueckue paboThlI. Habmonenue
JMHEWYaToro CreKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonpl Ha6J'IIOI[eHI/I}I n peructpanuu
OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpeiTHE PallMOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompemeneHHr0  cocTaBa
panmoakTUBHOrO m3nydyeHus. CoiicTBa aibda-,
Oera-, raMMa-Hu3J1y4eHHs.. Bnusiaue
PaIMOaKTUBHOCTH Ha KHUBBIE OPTaHU3MBI

7.3.3

OtkpbiTHE TIpOTOHA W HelTpoHa. HykioHHas
Mozenb sapa [eiizenbepra — MBanenko. 3apsn
snpa. MaccoBoe uucino sijpa. M3oTomnsl

7.3.4

Anbga-pacniag. DJIEKTPOHHBIM W TO3UTPOHHBIN
Oera-pacra. ["amma-n3nyuenue. 3aKoH
palMOaKTUBHOIO pacnajia

7.3.5

OHeprusi CBsI3M HYKJIOHOB B sape. SnepHbie
cuiel. Jleekt macchl saapa




7.3.6

SAnepueie peakiuu. JleneHue u CUHTE3 sIep

7.3.7

SAnepubiit  peaktop. TepmosiaepHBI CHHTES.
[Tpob6nembl 1 IEpCIEKTUBHI SAEPHON YHEPTETHUKU.
DKOJIOTMYECKHUE aCHEKThI IACPHON SHEPTETUKHU

7.3.8

DneMeHTapHble YyacTullbl. OTKpPhITHE MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOECHCTBUS

7.3.9

TexHuyeckue yCTpOMCTBA: JO3UMETP, Kamepa
Busbcona, siaepHblii peakTop, aToMHasi bom0a

7.3.10

[TpakTnyeckue pabotbl. MccienoBaHue TpeKoB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&3nnoro Heba. Co3pe3aus, sipkue 3BE3IbI,
IUIAHETHI, UX BUINMOC JIBHKCHHE

8.2

Conneynas cucreMa. [lnaneTsl 3eMHOM TPYIIIBI.
[1naHeThI-TUTaHTBl U UX CIIYTHUKU, KapJIUKOBHIE
wiageTsl. Masbele Tena COTHEYHOH CUCTEMBI

8.3

Conrne, dorochepa n armochepa. ComHeunas
AKTHBHOCTb

8.4

Hctounuk sHeprun ConHua U 3BE3]

8.5

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBCTHUMOCTbD, pa)myc, TeMnepaTypa, nux
B3aUMOCBs3b. J(Marpamma «CneKTpaibHbIM Ki1acc
- CBETHUMOCTD». 3BE31bI TIIaBHOM
MMOCJIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTB» st 3BE3]T IJIaBHOU
MMOCJIEIOBATEILHOCTH

8.6

Buytpennee ctpoenue 3BE3n. CoBpeMeHHbIE
MIPEACTABJICHUS O TTPOUCXOXKICHUHU U IBOJIIOIIUU
ComHiia 1 38E€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii [TyTs — Hama ["anaktuka. CnupanbHas
cTpykTypa ['amakTukm, pacmpeneneHue 3BE3N,
raza 1 nsud. [lonoxenue n asmxenne CoiHLa B
l"amakTuke. [Tnockas u chepudeckas
nojcucTemsl I'anakTuku

8.8

Tunel ranakTuk. PaagvoramakTuKu M KBas3aphbl.
UYEpHbIEe ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab6na. Paszberanme ramaktuk. Bospact u
panuyc Bcenennoi, Teopusi bonbiioro B3pbiBa.
Mogpens «ropsueii Bcenennoi». PenukroBoe
M3JIy4eHUE




8.10

MaciradHas
MeTtaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepeménnsie

Bcenennoi.
POOJIEMBI
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