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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 1o @Qu3uke Ha YpOBHE CpeaHEro oO0uero ooOpa3oBaHus
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpPEOOBAHUH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pazoBaTenbHON mporpammsbl, npeacraBieHHsix B ®I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabouelt mporpammbl BocnuTanus u KoHnenmmm
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMSIX
Poccuiickoii  ®enepanun, — peaqu3ylOIIMX  OCHOBHbIE  0Opa3oBaTelIbHBIC
IPOrPaMMBlI.

[Tporpamma no ¢usuke onpeaenser 00s13aTebHOE MPEIMETHOE COJEpKaHuE,
yCTaHaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEILHOCTh U3YUEHHUSI TEM U Pa3JieoB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaroluxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OO0IIen
cTpateruu OOy4YeHUs, BOCHUTAHHUS M PA3BUTUS OOYYAIOIIUXCS CpEICTBaMU
yuebHoro npeamera «Du3nkay Ha yriIryOJIEHHOM YPOBHE.

N3ydyenne kypca (U3MKH YriiyOJIEHHOTO YpPOBHS IO3BOJISIET PEalU30BaTh
3aJ1a4i Npo¢eCCUOHATBHOW OPUEHTAlLlMU, HAIPABJIECHO HAa CO3/laHUE YCIOBUM I
NPOSIBIICHUS] CBOMX HWHTEIICKTYyalbHBIX M TBOPYECKUX CHOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJDKEHHs O0pa30BaHUSA B
OpraHM3anusax NpoecCUOHATBLHOr0 00pa3oBaHUs 10 Pa3IUMYHbIM  (PU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIELIMATIBHOCTSIM.

B nporpamme mno (Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yJbTaThl
OCBOEHUS Kypca (PU3MKH Ha YPOBHE CPEAHETO OOIIEro 00pa3oBaHUs: JIMYHOCTHBIE,
MeTanpeaMEeTHbIe, TMpeaAMeTHble (Ha  yrinyOnéHHoM  ypoBHe). Hayuwo-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U TPEAMETHBIM pe3yJjbTaTaM OOy4YarolUuXCsl, OCBOMBLIMX
nporpaMMy 1o (u3MKe Ha YpPOBHE CpenHero obmiero oOpa3oBaHHs Ha
yrIyONIEHHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpEe3yJibTaTbl OCBOEHUS Kypca (U3MKUM Ha YriyOaéHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 roj1aM 00y4EHNUS;

coJiepkanue yueoHoro npeamera « Pu3nka» Mo rojgam o0yyeHHsl.

[IporpaMma mo ¢u3uKe HMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOMX pab04YMX IIPOrpaMMm.

ITporpaMMa no u3uKe HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUMUTENEH U
IOPEIOCTABISAECT BO3MOXKHOCTH I peaIM3alUd Pa3IUYHbIX METOJUYECKHUX
MOJIXOJOB K MpenoAaBaHUi0 (U3UKH Ha YriayOJEHHOM YpOBHE MpPH YCIOBUU
COXpaHEHHUs 00s3aTeNbHOM YaCTH COACPKAHUSI Kypca.



dusuka Kak Hayka O Hambojee OOIIMX 3aKOHAX TMPHUPOJBI, BBICTyMHas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»katoiieM mupe. LLkonpHbIi Kype HU3HKH — cCTeMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLIECCOB WU SIBICHHUH, M3y4yaeMbIX XuUMUEH, Ouosoruei,
busnueckoir reorpadueir u actpoHommer. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHrne (U3UYECKUX 3HAHUM Ompenenusio xapakTep U OypHOE pa3BHUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCAQ, IIOJIy4eHHUSI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMM CBOMCTBaMHU. l3yudeHue
(U3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOMH
KapTHHBI MUpa 0oOydaromerocs, B (opMHUpoBaHHE YMEHUI MPUMEHSATh HAyUHBIN
METO/] TIO3HAHUSI TP BBIIIOJIHEHUH UMH Y4€OHBIX UCCIIETOBAHHIA.

B ocHOBY kypca (pu3nku Ha ypoBHE CpeiHEro o01ero oopazoBaHusl MOJI0KEH
PSA UAEH, KOTOPBIE MOKHO PACCMaTPUBATh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOTPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTcCTBUM C HEWl Marepual Kypca (DU3MKU
o0beMHEH BOKpYr (u3nueckux Teopuid. Beaymum B Kypce sBisercs
(dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U
noJe.

Hoea cymanumapusayuu. EE peamusanys NpeaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO NOTEHIMana (U3MUYECKON HAyKH, OCMBICIEHHE CBS3M pa3BUTHSA
¢u3ukn ¢ pa3BUTHEM oOOLIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJOTHYECKUMH MTPOOIEMaAMH.

Hoen npuxnaonon nanpaenennocmu. Kypc ¢usuku yriayOon€HHOro ypoBHs
IIPEANOJAaraeT 3HakOMCTBO C HIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTMYECKHUX
IIPWIOKEHUN W3Y4YEHHBIX TE€Opui M 3akoHOB. [Ipm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHbIE TEXHHUYECKHE YCTPOMNCTBA, U
TE€XHOJIOTHH.

Hoen 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBAUIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PAa3BUTHEM TEXHUKH U TEXHOJOIHH, a TakkKe 00CyXIEeHU
npo6JieM palMOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiep>kanusi MPOTPaMMBI 1O (GU3HKE JTOHKHO OBITH TTOCTPOCHO Ha
IOPUHLIAIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusnku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
IOCTOSIHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mnpouecca. i yrayOia€HHOro
YPOBHS — 3TO CHCTEMAa CAMOCTOSITENBHOIO YYEHHUYECKOTO 3SKCIEPHUMEHTA,



BKJIIOYAIOUIETO (DPOHTANBHBIE YYCHHUECKHE OIBITHl MPU H3YYEHHH HOBOTO
MmaTepuana, JaboparopHbie paboTel U pabOTHl MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanu3zaudd (PU3MYECKOro TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBoaUTCs au60 B KoHIe 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOTO MOJIYTOAMM B KaXJIOM U3 JTHX KiaccoB. Bropoit cmocod — 3T0
uHTErpanuss padoT TPaKTUKyMa B CHCTEMYy JabOpaTOpPHBIX paboT, KOTOPHIC
IpOBOASATCS B Mpolecce u3ydeHus paszzgena (temsl). [Ipu 3tom mon pabotamu
IPAKTUKyMa TIOHUMAETCsl CaMOCTOATEIbHOE HMCCIIEA0BAaHUE, KOTOPOE MPOBOAUTCA
110 PYKOBOJICTBY CBEPHYTOT'0, 000OIIEHHOTO BUAA 0€3 MOMAaroBOi UHCTPYKIUH.

B nporpamme 1o (¢u3Mke cucTeEMa YYEHHUYECKOIO HSKCIEPUMEHTa,
71a00paTOpHBIX pabOT M MpakTUKyMa MpelCTaBieHa eIWHBIM mepeyHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpPOLECca UCXOAS U3 OCOOEHHOCTEN MOYPOUYHOIO
IUIAHUPOBAaHMsI U OCHallleHus kaOuHera Qusuku. Ilpm sTom oOecneumBaercs
OBJIaJicHUEe OOYyYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEpEHHs], UCCIEeNOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M IMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcUETHBIX M KAayeCTBEHHBIX
3anad. IIpu 3TOM A pacy€THBIX 3aa4 IPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MUECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasjena Kypca, Tak U
UHTETPUPYs PUMEHEHUE 3HAaHUM M3 PasHbIX pa3fenoB. [l KauecTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIpEeNCKa3aHUE IPOTEKAHUs
(u3nyecKuX SBJICHUN U MPOLIECCOB B OKPYXKAIOIEH XKU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNu A CUTYalllu IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanumsmu DPI'OC COO k wmarepuanbHO-
TEXHUUYECKOMY OOECIEUEHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHS Ha YPOBHE CPEIHETO O0IIEro 00pa30BaHUs TOJKEH U3Y4aThCs B YCIOBUIX
npeaMeTHoro kabuHeTa. B kabuHere (GU3MKM JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 0O0OpyJOBaHUE ISl BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3MKe yYEeHHYECKHX OIBITOB, Ja0OPATOPHBIX padOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAaLlMOHHOE 000pYy10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUH C
OPUHLIUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET TOCTAaHOBKY
NEPEYUCIICHHBIX B TporpaMmMe Mo (U3HKE KIIOUYEBBIX JIEMOHCTpAaIUil asis
UCCIIEIOBAaHMUsI  M3YyYaeMbIX SIBIGHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHME [UJIsl YYEHHYECKUX MPAKTHUUECKUX paboT
dopMupyeTcss B BHAEC TEMaTUYECKUX KOMIUIEKTOB U OOECIeYMBaeTCsl B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX OOydYarommxcs. TeMaTHYeCKHe KOMIUICKTHI
7a060paTOPHOTO O0OPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3Y4CHUS (PU3UKHU B 0OIIEM 00pa30BaHUU SBISIFOTCS:

dbopMUpOBaHHEe HHTEpeca H CTPEMIICHHS OOYy4alomuMXcs K HaydYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTE;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHHUS W (PopMHpOBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

(GopMUPOBaHHE HAYYHOT'O MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTpOCHHS MaTepuu B (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHre YMEHUI OOBSCHATH SBICHUS C UCIOJIb30BaHUEM (PH3UIECKIX
3HAHWU U HAYYHBIX JI0KA3aTEIbCTB;

(dbopMUpOBaHWE NPEIACTABICHUA O POAM (DHU3UKKA IS Pa3BUTHSA JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
po(heCCHOHANTLHON  JIEATEIBHOCTH, CBSI3aHHBIX C (U3WKOH, TOATOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME ATUX Ieed 00eCIeuynBaeTCs PENICHHEM CICAYIONINX 3aJad B
mporiecce n3ydeHus Kypca GU3NKA Ha ypOBHE CPETHETO O0Iero oOpa3oBaHMUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMX (HU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHSAX,  BKJIIOYas  MEXaHUKy,  MOJEKYISIpHYI  (UBHKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

(dbopMUpOBaHHE YMEHUH MPUMEHATH TEOPETUICCKHIE 3HAHUS I OOBSICHEHUS
(GU3HYECKUX SIBICHUW B TPUPOAC W JUIS TPUHATHS MPAKTHYCCKUX PEIICHUN B
MIOBCETHEBHOH JKU3HH,

OCBOCHHE CIIOCOOOB pEIICHHUS PA3NMUYHBIX 3aJad C SBHO 3aJlaHHOM
duznyeckoil Monenblo, 3a/1ay, MOJAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/IaHUe
Gu3MYECKON MOJCIM, aJeKBaTHOW YCJIOBHSAM 3aJadd, B TOM YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSTCIILHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GuU3MYECKUX  OKCICPUMEHTOB, aHajW3a W HMHTEpPIpeTanud WHPOpPMAIIUH,
oTpeieNieHus JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yibTara;

CO3/IaHHME YCJIOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIHCKOM,
TBOPUYECKOH J1eATETHHOCTH;



pa3BuTHE UHTEpeca K chepam mpodecCHOHATBHON AESITEIPHOCTH, CBSI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmyOnéHHBIN ypOBEHb
u3ydyeHus: yuyeOHoro mnpenmera «®Duszuka» Ha ypOBHE CpeaHEero oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMHUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHMs MO CHEIHATBHOCTIM (PU3UKO-TEXHUUYECKOTO MPOduIIs.

Ha u3yuenue usuku (yrmyOn€HHBIH YPOBEHb) Ha YPOBHE CPEIHETO OOLIETO
obpazoBanus otBoauTcs 340 yacoB: B 10 kiacce — 170 yacoB (5 4yacoB B HEZIEIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb J€JdaeT BbIOOp
IpOBEJCHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHUIYaTIbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COJAEPXAHME OBYUYEHUA
10 KITACC

Paznen 1. HayuHnbiii MeTOA NO3HAHUSA PUPOBI.

®duszrka — pyHnaMeHTalbHas Hayka o npupojae. HayuHslil MeTo1 mo3HaHus U
METO/Ibl UCCIIEI0BAHUS (PUBUUECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpHsl B Mpollecce Mo3HaHus npuponbl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CrocoOb1  m3Mepennsi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IHU(POBEIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  (usmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MopenupoBanue (PU3NIECKUX SBJICHUA U MPOIECCOB (MaTepuaabHas TOYKA,
abCOMIOTHO TBEPIOE TENO, HUcANbHAS KUAKOCTh, HWIACAIBHBIA Ta3, TOYCYHBIN
3apsan). ['unoresa. @usznueckuii 3aKoH, TpaHuUllbl ero npuMeHuMoctu. dusnyeckas
TEOPUS.

Ponbp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAyYHOW KapTHUHBI
MHUpA, B IPAKTUYECKON JIEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne cuiibl TOKa W HANPSXKEHUS B LEMU MOCTOSHHOTO TOKAa TMPH
MOMOIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil Jaboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(U3UYECKUX BEIMYWH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe IBHKEHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOTO JBUKEHHS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepuaibHOW TOYKHM, €r0o MPOEKIMM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSAS] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTEepUaNIbHOW TOYKH, MX NPOEKIMHU HA OCH CUCTEMbl KOOPAHUHAT.
ClioxeHue nepemMenieHuil U CI0KEHNE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE NPSIMOJIMHENHOE IBH>)KEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOe manmeHue. YcCKopeHue cBOOOAHOTO majeHus. J[BmkeHue Tena,
OpOIIEHHOTO0 TMOJ YrjoM K TOpPU30HTY. 3aBUCHMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuneniHoe  nBwkeHHeE. JIBMKEHME  MATEpUAIbHOM  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHAas CKOpocTh. llepwon m yacTtoTa oOpaiieHus.
[lenTpocTpeMuUTebHOE (HOPMAJIBHOE), KAacaTelbHOE (TaHT€HIMAIbLHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHI: CIUIOMETP,
JBUKEHUE CHapsOB, LEMNHbIE, IIECTEpEHYAThIE W PEMEHHBIE MEpeaadH,
CKOPOCTHBIE JTH(THI.

Jlemoncmpayuu.

Mopenp cuctemsl OTCYETA, WUIFOCTpALUsd KUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KECHUS.

Crioco0OblI uccie0BaHusl IBUKEHUI.

WnrocTpanys npeaenbHoro nepexoia i N3BMEpEHNe MITHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HabGmronenne aBmkeHus Ttena, OPOLIEHHOTO MOJA YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.

Hamnpagnenue ckopocTy pu ABHKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOl CKOPOCTH B PELYKTOPE.

CpaBHEeHUE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO M TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETa.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.

N3yueHre HEpaBHOMEPHOTO ABMIKECHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne ycKOpeHus MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBH)KECHUU.

WU3mepenne  yckopeHUss ~ CBOOOJHOTO  mafeHUst  (PEKOMEHJIOBAHO
UCIIOJIb30BaHue IUPPOBOI TabOpaTopum).

W3ydyenue fABMKEHUS Tena, OpOIIEHHOTO ropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSMOMl MPONOPUUMOHAIBHONW 3aBHCHMOCTH MEXAY JaJbHOCTBIO
noJIETa U HA4aJIbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella MO OKPYXHOCTH C ITOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TepuoAa OOpalleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. lunamuxa.



IlepBoiii 3akoH HbroroHa. MHepumansHblie cucteMsl oTcué€ra. lIpuHumn
oTHocuTenpHOCTH ['anunes. HenHepuuanpHble cUCTEMbl OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIUI Cynieprio3uiuy CHIL.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaabHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUSA. OKBHBAJIEHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspKkecTu. 3aBUCHMOCTh YCKOPEHMSI CBOOOIHOTO NaJE€HUS OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpaguyeckod IMMpOTHL. JIBUXKEHME
HEOECHBIX TeN U X CIyTHUKOB. 3akoHbl Kerepa. IlepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS U CUJIa TPEHMS
nokos. Kospduuument tpenus. Cuna conmpoTHBICHHsS] NMPU JABMKEHUU Tella B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKECHUS.

HMasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHu4ecKkue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOAIIUITHUKH,
JBHYKEHUE NCKYCCTBEHHBIX CIIyTHHKOB.

Hemoncmpauyuu.

Habmronenne nBrXeHHs TEN B MHEPLHMATBHBIX U HEUMHEPIHAIBHBIX CHUCTEMaX
OTCYETA.

[IpyHIMII OTHOCUTENBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MAacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pABHOJEWCTBYIOIIEH  NPUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHHUE B MHEPLIMAJIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWiI, BOBHUKAIOIIMX B PE3YyJIbTaTe B3aUMOJECUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NAJCHUU.

IleHTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHHUSI IIOKOSI, KAYEHHSI U CKOJIBIKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

W3mepenne paBHOACHCTBYIOUIEH CHJI NP ABHKEHUU OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

ITpoBepka TUIIOTE3Bl O HE3aBHUCHUMOCTH BpPEMEHHU JBHXKEHHUS Opycka Io
HAKJIOHHOM INIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKui OJIOK.

N3mepenne koddduiiieHTa TpeHus MO BEJIMYMHE YIJI0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBHKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
K03 ULIMEHTOM TpEHHUSI.

W3ydeHne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBUKEHUE
TBEpAOro Teiaa. MOMEHT CHJIbI OTHOCUTENBHO OCH BpalleHus. [lnedo cuibl.
CnoxeHune Cil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEyCTOMYHNBOE, OE3pa3TUIHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEHIETYAThIe KOHCTPYKIIUU.

Jlemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre yCIIOBHMI paBHOBECHS TBEPAOTO TeNld, HMEIOLIErO0 OCh
BpAILCHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PAaCUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMAb ONOPBI.

Tema 4. 3akonvt coxpanenus ¢ Mexanuke.

NMnynbec MaTepranbHON TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUeK. LleHTp Macc
CHUCTEMBI MAaTEPUAIBHBIX TOYEK. TeopeMa O IBUKEHNUHU LIEHTPA Macc.

NMnynbe CUITbI M UBMEHEHHE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIlynbca MaTepuanbHOMl Touku. [IpencraBieHne o COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGota cumel Ha MajioM W Ha KOHEYHOM TmiepemernieHun. [ padudaeckoe
npeacTaBieHne padboThl CHIIBI.

MoniHoCTh CHUJIBL.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOW SHEPTUN MATEPUAIBHON TOYKH.



[ToTeHumanbHple W HENOTEHLMalbHble CWibl. lloTeHIManbHas >SHeprus.
[ToreHuuanbHass sHEprust ynpyro AeQopMUpOBaHHOW NPy HUHBL. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTALMOHHOM Imoje. lloreHnmanbHas sHeprus
TeJa B TPABUTALIMOHHOM T0JIe OJHOPOJIHOTO Iapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TPeThsi KOCMHYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMANbHBIX CHJI C HW3MEHEHHEM MEXaHU4eCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymu s uACadbHOM >KUAKOCTU KAaK CIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KOMNEpP, MNPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUIypHOE KaTaHWE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHUN PabOThI.

B3anmHble npeBpalieHUss KUHETHYECKOM M IMOTEHUMAJIbHOM JYHEPTrUMl IIpHU
JEHUCTBUU Ha TEJO CUJIbI TSYKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHHEe SHEePTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

N3mepeHne nMnyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUHU.

M3mepeHre KHHETUYECKON SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS MOTEHLUAIBHONW YHEPTHH MPYKUHBI C pabOTOM CHJIBI
TPEHUS.

Omnpenenenve paOOTHl CUIIBI TPEHHUS MPH JBIKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. MoJgekyJsipuasi Gu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsIpHO-KuHeTnyeckod Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bpoyHoBckoe aBmxkeHue. Xapakrep
JIBM)KCHUSI M B3aMMOJICHCTBUS YAaCTHUIL BellecTBa. Monenu CTpOeHHs Tra3oB,
KUIKOCTEH U TBEPABIX Tl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



Mozened. Macca u pa3Mepbl MoJiekyd (aromoB). KosmuecTtBo BemecTsa.
[TocTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3mepenus. lllkama
temneparyp Llenbcus.

Mogenp uaeanbHOTO raza B MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU: YACTHULIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon JlanbroHa. M3omnponeccsl B
UJealbHOM Ta3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MeXIy [JaBJIE€HHEM U  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JBH)KEHHSI MOJIEKYJ HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIlepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEAHEM
KHMHETHYECKOW 3HEPIHEN MOCTYyNaTeIbHOrO TEIJIOBOrO IBM)KEHHS €€ YaCTHUL.

TexHudecknue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLIECCHL: TEPMOMETD,
0apoMeTp, MoTy4eHHe HaHOMATEPHAJIOB.

Jlemoncmpayuu.

Mopenu ABUKEHHS 4acTHUL] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUXKEHUSI.

Huddys3ust sxuaKocTen.

Mopaens onbita llTepha.

[IpuTsrKkeHNE MOJIEKYIL.

Mopenu KpUCTaJUIMYeCKUX PEMIETOK.

Habmonenue u uccnegoBanme H30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpSUYEi U XOJIOTHOM BOJOM.

W3yyeHue H30TEpMUYECKOro Ipouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yueHne n30X0pHOro npouecca.

N3yuyenue nzobapHoro npoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpeHHHE mapaMeTpsl. [lapamerpsr
TEPMOJMHAMHYECKON CHUCTEMBbl KaK CPEIHHUE 3HAYEHHUsI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHNE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonuHamuku. (CamMompoM3BOJIbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakeHUE JJi1 BHYTPEHHEH SHEPIHH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTpPAIUs YacTHUll, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruud OJHOATOMHOTO HJICalIbHOTO
rasa.

KBazucraruueckue U HeCTaTUYECKHUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaMuKe. Boruncienue paboTel 1o rpaguky
npoiiecca Ha pV-auarpamme.

Tennomepenaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEPruu
TEPMOJUHAMHYECKOW CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomuuectBo Ttemnotsl. TermnoéMkocTh Tena. YAelbHas M MOJspHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YenbpHas TEmIOTa CrOpaHUs
TorumBa. Pacuér kommuecTBa TEMIOTHI mnpu Teruionepenade. I[lonstue 00
annabaTHOM TIporiecce.

[lepBblii 3akoH TepMoaMHAMUKH. BHyTpennssi sHeprus. KosmuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TEepMOAMHAMHUKH JJisI PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aIaHHO€ PAaBHOBECHOE COCTOSIHUE€ TEPMOJMHAMUYECKON CHUCTEMbI MPOXOJIUT
eIMHCTBEHHAs afanadara. AGCONOTHAs TeMIeparypa.

Btopoil 3akoH TepMOAMHAMMKMA JJii  HEPAaBHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TNepeaTh TEIUIOTY OT 0oJiee XOIO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh MPUPOTHBIX MTPOIIECCOB.

[Tpunnunsl aecTBus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KITJI. [ukn Kapho.

DKOJIOTUYECKHE ACTEKThl UCIIOIb30BaHUsI TEIJIOBBIX ABUTarenel. TemmoBoe
3arps3HEHUE OKPYKAIOIIEH CPebl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOIUIbHUK,
KOHJUIIMOHEP, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTraTeNH, NapoBas TypOUHA,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIMU3AIUS «TEIJIOBBIX» OTXOJO0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIKS OMOOPTaHUIECKOTO TOTUIUBA JIJIS
BBIPAOOTKU «TETUIOBOM» U SJICKTPOIHEPTHH.

Jlemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTtuyeckoM paclIupeHUH.

BozayuiHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoOb! M3MEHEHWS BHYTPEHHEN YHEPTUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxKmuKym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BELIECTBA.

HccnenoBanue aguabaTHOro mpoiiecca.

N3yueHne B3aMMOCBA3UM DHEPTHUM MENXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUJIKOCTEM.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcanus. Vcmapenwe wu KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUI.

HacpllieHHblE W HEHaChIlEHHbIE Mapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, KX HE3aBUCUMOCTD
0T 00BEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBICHUS
B JKUJIKOCTH.

BraxxaocTth Bo3ayxa. AOCOMIOTHASI 1 OTHOCUTENIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
KpuctaiuioB. [lnmaBienne W Kpuctaim3auusa. YJIEJIbHAas TEMJIOTAa IUIABIEHUS.
Cybnumarwsi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe paclUpeHue KUJIKOCTEH U TBEPIBIX Te, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJ€OaHMM YacTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX Mepexoaax.

VYpaBHeHuUe TeII0Boro OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. K03 (UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie sBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TTAPOB.

Kunenwne. Kunenue npyu noHM>KEHHOM JTaBJIECHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITE C MBUIBHBIMH TNIEHKAMH.

CmauunBaHue.



Kanumsipasie siBneHuUs.

Moaenn HEHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHUs BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buawr nepopmaruii.

Ha6mronenue manpix gedopmMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

N3yueHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne abCOMIOTHOW BIIAXXHOCTHM BO3JyXa M OILIEHKa MacChl MapoB B
NOMEIICHHH.

N3mepenne ko3P dpuiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCMMOCTH  nedopmaruu  pe3smHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JnekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3aluss Tel W €€ MpOsBICHUSA. OJEKTpUYecKuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaoB. [IpOBOAHUKM, MNHMAJIEKTPUKH U  MHOJYHPOBOAHUKH.
OneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS 3JIEKTPUUYECKOTO
3apsza.

B3aunmopneiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DIeKTpUYecKoe nojie. Ero AeicTBUE Ha JIEKTPUUYECKUE 3aPsi]Ib.

Hanpspk€anocts  snektpuueckoro  mosd.  [IpoOueiit  3apsin.  Jluaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOro NoJisi. OJHOPOIHOE IEKTPHUECKOE TOJIE.

[loTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO IMOJds. Pa3HOCTH MOTEHIMATIOB H
HanpspbkeHue. lloTeHuumanbHass >HEprust 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTenman snexkTpocrarnyeckoro mosist. CBsi3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOrO TMojds (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpyHLIMT CyNEpNO3ULNN SIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOTO Mo 00BbEMy 1miapa. [lose paBHOMEpHO 3apsKEHHOM
OeckoHeYHOW TUIOCKOCTH. KapTWHBI JUHUI HampsDKEHHOCTH JITHX TOJEH U
HKBUITOTEHIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JusnexTpuku B DJJIEKTPOCTATUYECKOM  TOJIE. Jwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaeHcarop. DIeKTpoEMKOCTh KOHJEHCATOpa. DIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpaA.

[TapamnensHOE coequHeHne KoHAeHcaTopoB. [lociienoBarenbHOe cCOeUHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

JIBrKeHne 3apsyKEHHON YaCTHULIBI B OJJTHOPOIHOM JIEKTPHUUECKOM IIOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE JJIEKTPONpHUOOpOB,
KOHJIeHCaTOphl, renepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX MUIACTHH.

Monens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[TpOBOJTHUKH B 3JIEKTPUUYECKOM I10JIE.

DnekTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEVCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIAAH
IIJJACTUH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 3JIeKTPUYECKOr0 OIS 3apsHKEHHOTO0 KOHJIEHCAaTopa.

3apsKa 1 paspsjika KOHIEHcaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npaKmuKym.

OueHka cuil B3auMOJEHCTBUS 3apsKEHHBIX TEI.

HabGnronenue npeBpallieHus SHEPTUH 3apsKEHHOTO KOHAEHCAaTOpa B SHEPTHIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B LENH, COAEPKAILEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIUAJIOB (HanmpspKEeHUs) npu
MOCJIEA0BATEIBHOM COEAUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTKa 1Lenu.

DneKTpudecKoe CONPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOWAAY TMOMEPEYHOr0 CEYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEILIECTBA.

[locnenoBaTenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTrBiéHHBIX 3nekTpudeckux 1eneil. [Ipasmma Kupxroda.



Pa6ora snextpuueckoro Toka. 3akoH Jxoymns—Jlenmna.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BhIIEIsSE€Mas Ha
pe3ucTope.

OJIC um BHYTpEeHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma 1
MOJHOM  (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Jlemoncmpayuu.

M3mepeHne Cuilbl TOKA U HATIPSYKEHU.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPsKEHUs I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCHUMOCTb CONPOTUBIICHUS LUIMHAPUYECKUX HPOBOJHUKOB OT JUJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune I/IC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco0bI coenHeHust ICTOYHUKOB Toka, DJIC Oarapeil.

HccnenoBanue pa3HOCTH MOTEHLUMAIOB MEXAY IOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

N3mepenne yAenbHOro CONpPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBaHre 3aBUCHMOCTH CHJIBI TOKA OT HANpSDKEHUS JUISl  JIAMIIb
HaKaJIUBaHMUS.

VYBenuueHue npeena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanue 3aBUCUMOCTH MOJE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pazruunsix cpeoax.

OJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHUBIICHUS METAIIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DNeKTpUYECKHl TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX ITyYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHass U TpHUMECHAas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoicTBa p—n-niepexosa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALM.
Onextponns. 3akoHbl Papanes 1 JIEKTPOIIN3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECaMOCTOSATENIbHbBIN
paspsan. Paznuyneie TMIIBI CAaMOCTOSTENBHOTO pa3pana. Monnus. I1na3ma.

TexHu4eckue yCTpOMCTBa M IPAKTUYECKOE MPHUMEHEHHE: Ia30pas3psiIHbIe
Jammbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOPHI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajdbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIUSI.

Hemoncmpauyuu.

3aBUCUMOCTB CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB JIEKTPOIIUTOB.

3akoHsl 31ekTposinza dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAUIOB U MOJYIIPOBOHUKOB.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hab6mronenue anextponmsa.

W3mepeHnne 3apsiaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapAKTEPUCTUKU AUOJA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3MUECKUX BEJINYMH.
OneHka rpaHul] NOTrPEeIIHOCTEN.

[IpoBeneHnE KOCBEHHBIX HW3MEPEHHM, MCCICNOBAHUM  3aBUCHUMOCTEMN
buznyecKkux BEIMYMH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTe3 (BHIOOp U3 pabdorT,
ONMCAaHHBIX B  TEMaTH4YECKHX  pas3lenax «YYEHMYECKMH  JKCIIEpUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Wzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCSA ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBSA3EH C KypCcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3MYecKas BEIMYMHA, 3aKOH,



Teopus, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE, MOJIEIb, H3MEpEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTENIbHBIE TPHOOPHI, ITUBpoBas JadbopaTopusi.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeiHas QyHKIUS,
napa6oza, runep6ona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MPOEKIMH HAa OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannveckoe JABWKCHHUE B KUBOU mpupoze, nuddys3us, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpYXKalolleh Cpenbl,
yTHIM3anuss OHMOOPraHMYECKOro TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYeHWEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U Ta30B, )KUJIKUE KPUCTAIIbI, JIEKTPUUYECKUE
CBOICTBAa METAJJIOB, JCKTPOIUTUYECKAsT TUCCOLMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHue IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OJKHJIKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMU), UCIOJb30BaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIM, BOAOMET WM ApPYrue), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCIE€ HaHOMAaTepUaJoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE 3JIEKTPONpUOOpPOB,
ra3opaspsiIHble JaMIIbI, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KJTACC

Paznen 4. JnekTpoanHamMuka.

Tema 4. Mazhnummnoe noae.

B3anmopneiicTBUe TNOCTOSIHHBIX MarHUTOB W NPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM wuHAyKIMM. [IpuHmmMn cynepnosuunu
MArHUTHBIX NIOJIEN. JIMHUM MarHUTHOM MHIIYKIWH.

MarnuTHO€ 1oJie MPOBOJHUKA C TOKOM (IIPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOAYJb. J[BH>KEHHE 3apsKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cunbl Jlopenua.

MarnutHoe nose B BemectBe. DeppoMarHeTUKH, Mapa- U JUaMarHeTHKHU.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IPHUMCHCHHC

MTOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYIbTUMETP,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jlemoncmpayuu.

Kaptuna 7uHHMA  WMHAYKOMM  MAarHATHOTO  MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHUTHOW UHIYKIIUU TIOJIS JJIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHNKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

HaGmronenue aBuxeHus mydka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMD JNENCTBUS ANEKTPOUZMEPUTENBHOTO npubopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanne CBOMCTB (peppOMarHETHKOB.

HccnenoBanne neCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl AMriepa.

N3yueHne 3aBUCUMOCTU CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUsI CUIIbl AMIIepa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayKiuuu. OJIC uHAyKuMM. 3aKOH JJieKTpoMarHuTHOW wuHaykuuun Dapanes.
Buxpesoe anexrpudeckoe nozue. Toku Dyxo.

OJC uHAYKUMM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHUE IMPOUECCH: MHAYKIMOHHAS
Meyb, COJICHOU/, 3allIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUH B MATHUTHOM T10JIE
3emun.

Jlemoncmpayuu.

HabGnrogenue siBJaeHUs 3JI€KTPOMAarHUTHON MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenue MarauTa B alFOMUHUEBON (METHOM) TpyoOe.

SIBiIeHME CAMOMHTYKIIWH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKMUKyM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenue HAYKIUU BUXPEBOIO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHNS] CAMOMHAYKIIAH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paznen 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonunyeckue konebaHusi. Kunematuueckoe ¥ JTMHAMHYECKOE OIMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMUAYECKOTO OMUCAHUS TAPMOHMYECKUX KOJIEOAaHWUN W3 WX SHEPTeTHYECKOTO U
KMHEMAaTUY€CKOTO OMUCAHMUS.

AmMmutyaa u ¢asza kosebanui. CBsi3b aMIUIMTYIbl KoJieOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m uacrora komeOanuii. I[lepmom Mambix CBOOOTHBIX KOJI€OAHUN
MaTeMaTUYeCKoro MasTHHKA. llepnos cBOOOAHBIX KONEOaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHykaeHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMCcTBa M TEXHOJIOTMYECKHUE MPOIECCH: METPOHOM, Yachl,
KaueJu, My3bIKalbHble MHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Halmronenue He3aBHCHMOCTH TIEpHO/Ia MaJIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aMILTATY/IbI.

HccnenoBanue 3aTyXarwmux KoaeOaHU 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJIEOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koneOGaHWi Tpy3a HA MACCUBHOM MpYXKHHE C IEJbIO
dbopmupoBaHUs PEACTaBICHUI 00 UACATBPHON MOACIN MPYKUHHOTO MAasSTHHUKA.

3aK0H COXpaHEHUs YHEPTUU NPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanuie BIHY X ACHHBIX KOJIEOaHUIA.

Hab6mnronenue pes3onanca.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuUKym.



W3mepenue mnepuoaa CBOOOJHBIX KOJIEOAHUN HUTSHOTO U MPYKHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBIXKEHUS TENa B X0/I€ KOJIEOaHW Ha YyIIPYTrOM TOABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUM B IPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHUI.

HccnenoBanue BHIHYKIESHHBIX KOJICOAHHI.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
uaeanpHoM KoisiebatenbHOM KOHType. Popmyna Tomcona. CBsi3p aMITUTY/bI
3apsiia KOHJAEHCaTopa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEeHMs SHEPTUU B HI€aJIbHOM KOJIe0aTEIbHOM KOHTYDE.

3aryxarommue JIEKTPOMAarHUTHBIC Kosie0aHusl. BoIHYyXIeHHBIE
3JIEKTPOMarHUTHBIE KOJIeOaHusl.

[lepemenHbI TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JCICTBYIOIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS MpH pasindHoil (opme
3aBUCHMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LI€NIM CHUHYCOHJAIBHOIO IEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspKeHUN.

WUneanvupiii  Tpanchopmartop. IlpousBonacTBo, mepemadya u moTpeOiIeHHE
IEKTPUYECKOU SHEPTHH.

OKOJIOTMYECKME PUCKHA MpU IPOU3BOJACTBE JJeKTpodHepruu. KymnbTypa
VICITOJIB30BAHUS YJIEKTPOIHEPTHH B [IOBCEIHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0 TOKA, TUHUH JJIEKTPOIIEpeaay.

Jlemoncmpayuu.

CBOOOJHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOJHBIX KOJIEOaHUHM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTOp He3aTyXaroIIKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopaeinp 31eKTPOMarHuTHOrO reHepaTopa.

BrinyxeHHbIE CHHYCOUIATbHBIE KOTeOaHusI.

Pesncrop, Karymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTEIbBHOM COCAVMHEHUM PE3UCTOpPA, KATyLIKH
VWHIYKTUBHOCTH M KOHAECHCATOpA.

Y CTpoiicTBO ¥ IPUHITUT ACUCTBUS TpaHChOpMaTOpa.



Monenps TMHUA 2IEKTPOIIEPEIAYH.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KaTYLIKY U PE3UCTOP.

Habmonenune 35eKkTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMAZHUMHbLE GOJIHbI.

MexaHnueckre BOJIHBI, YCIOBHS HUX pacnpocTpaHeHusd. llonmepeunsie u
NpONOJbHBIE BOJHBL. llepuon, cKOpocTh pacnpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaX€HHE, NpeJoMiieHHe, UHTepdepeHius u
nudpaKims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DONEeKTPOMArHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anmuas opueHTanysi BEKTOPOB B JIEKTPOMAarHMTHOM BOJIHE.

CBoiicTBa  3JIGKTPOMAarHUTHBIX  BOJH:  OTPAXXEHUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxims.

[[Ixana 37€KTPOMAarHUTHBIX BOJIH. [IprMeHEHuE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHus. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuyeckue yCTpPOWCTBA M MPAKTUUYECKOE TNPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauyuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONEPEUHBIX U MPOJIO0IBHBIX BOJIH.

Koneobmomeecs Te0 Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJIEOaHHIA.

Habmonenue otpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennmn u qudpakiiuy MEXaHUIECKUX BOJTH.

AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HaGmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX — BOJIH: OTpaXKECHHUE,
npesioMJIeHUE, Moasipu3anus, 1udpakius, uHTepdepeHus.

Oo6napyxeHue nHGHPaAKPaACHOTO U YIbTPA(PUOIETOBOIO U3ITYUCHHI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.



M3yueHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI oTpaxkeHUs cBeTa. llocTpoenue nzoOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTesb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus. [I0cToSHCTBO 4aCTOThI
CBETa M COOTHOILICHHWE JJIMH BOJIH NPH NEPEXOJEC MOHOXPOMATHYECKOI'O CBETA
yepes rpaHuLly paszena AByX ONTHYECKUX CPE.

Xon nmyueit B mpusme. Jucnepcust cseta. CrnoKHBII cocTaB 0eloro cBeTa.
IIBserT.

[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIil yroya MojaHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bl. ToHkas mmH3a. DokycHoe
paccTossHME M OINTUYECKas CHJia TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHus TOHKOW cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

dopmysia TOHKOU JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon sy4a, NMpOWEAUIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontuyeckoi ocu. [locTpoeHne wu300pakKeHMI TOYKM U OTpe3ka NpsSIMON B
coOMpaloIIMX U pacCenBarOUIUX JIMH3aX U UX CUCTEMaX.

OnTuyeckue npubopsl. Paspemaromas cnocoOHOCTh. ['1a3 kak ontuyeckas
cucrema.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBusi HaOMONEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl Kknaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakmus cBeta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, QoroanmnapaTr, MUKPOCKOI, MPOEKIIMOHHBIA amnmapar, MPOCBETIICHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



Hccnenoanue npeaomMieHus CBETa.

HaGmronenue mosiHOro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEPE3 IJIOCKOMApalIeNbHYIO
IJJACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenn MUKpOCKOMNa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

HaOmronenne nNBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenue nudpakiinoHHOTO CIIeKTpa.

HabGmronenue nucnepcun cBera.

HabGnronenue nonsipusaiiuu cBeTa.

[IpuMeHeHnE MONSPOUIOB ISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii skcnepumenm, nadvopamopmnsie padomuol, npaKMUKyM.

N3mepenure nokazaress npeioMIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
pUMEPE KUJKUX JTUH3).

N3mepenne PoKyCHOr0 pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomy4yeHune n300pakeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tomy4yenune n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHHe TEIECKONUYECKUX CHCTEM.

Hab6monenue nudpaxiuu, HTEpPEpeHInn U MOISIpU3aIluu CBETA.

N3ydeHne noyisipu3aly CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepPEpEeHITNH JIA3ePHOTO U3IIyICHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGmrogenue u uccnenoBanue AUGPaKMOHHOTO CIEKTpa.

HN3mepeHnne IirHbl CBETOBOM BOJIHBI.

[ToydyeHue criekTpa W3Iy4YEHUs CBETOMMOAA TIPH MOMOIIU IU(PaKITMOHHON
PELIETKU.

Pasznen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynatsl
CIIELIMAIbHOM TEOPHUH OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  wmHTepBal.  [IpeoOpa3oBanus  Jlopenna.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpAIIEHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUILBI.

CBs13b MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.



TexHuyeckue YCTpOMCTBA M TEXHOJIOTMYECKHUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHUKHU, YCKOPUTEHU 3apSKEHHBIX YACTHII.

YyeHndeckuii SKCIIEpUMEHT, JT1ab0paTOpHBIE PaOOTHI, MPAKTHKYM.

OnpeneneHue UMIYyJIbca W DHEPrUM  PEIATUBUCTCKUX 4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TerioBoe HU3IydeHHUE (M3TydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemienuss Buna. ['mnores3a [Inanka o kBaHTax.

@DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonsl poTodddekra. YpaBHeHHE
Onnmreiina 1 potospdexra. «Kpacnas rpanuna» Gorosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaxkaroulyr mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BousHoBbI€ cBOMCcTBA yacTul. BosHbl ne bponna. /nvuna Bonns! ae bpoia u
pasMepbl O0JacTH JIOKIM3AIUU JBWXKYIIEWCS dacTuibl. KopmycKyispHO-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEONpPEneNEHHOCTEH
["eitzenoOepra.

TexHu4eckrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CIEKTPOMETD,
dboToseMEHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJIUOL.

Jlemoncmpayuu.

®o1orh(DHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

Hccnenosanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus porordpdexra.

HccnenoBanrie 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSIAKEHUS.

Tema 2. @uzuka amoma.

OnbITel MO HCCIENOBAHUIO CTpoeHUs aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU MEPEXOAE aTomMa
C OJIHOTO YPOBHSI DHEPTUH HA IPYTOU.



Buasl criektpoB. CnekTp ypoBHEN 3HEPIrUU aToMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu.

Mopuenb onsita Pesepdopra.

Habmonenne nuHedyaTbIx ClIeKTPOB.

YCTpONCTBO U NECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Onpenenenue QJIMHBI BOJHBI JA3€PHOTO U3TyUYECHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hal6mronenue nuaeitdyaToro crnekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA M U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duzuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY,.

Hyxnonnas monens sigpa I'eiizenOepra—lBanenko. 3apsia sapa. MaccoBoe
yucao sapa. M30Tonsl.

PamnoaktuBHOCTh. Anbda-pacnaz. DJIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['amma-nu3nyuyeHue.

3akOH pPaAuOAaKTUBHOTO pacnaja. PaauoakTWBHBIE HM30TONBI B IMPHUPOIE.
CBoiicTBa MOHU3MPYIOLIEr0 H3Iy4YeHUs. BiusHue pagvOakKTUBHOCTH Ha YKUBbIE
oprauu3msbl. EctecTBeHHbIi QoH nznyuenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. JleneHue u cuHTes saep. AnepHeie peakTopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAECPHOTO CHHTE3a. OKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS 3JIEMEHTAPHBIX YACTUL.

dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICHTOHBI.
[IpencraBnenne o CtanaapTHON Moaenu. KBapk-ritooHHas MOAENb aIpOHOB.

®dusznka 3a npenenamu CranaaptHol Mozaenu. T€MHas MaTepus U TEMHas
DHEPIusl.

EnunctBO usnyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCcTBa U TEXHOJOTHUYECKHE MTPOLIECCHI: TIO3UMETP, KaMmepa
Bunbcona, snaepHblii  peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsI TOMOTpaQHUsl.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuyenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. JiieMeHTBI aCTPOHOMUHM M aCTPOPU3UKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiianHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JIsi OOBSICHEHUS TPHUPOIBI
KOCMHUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHUN. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHMUSI.

Bun 3Bé3mnoro neba. Co3Be3amsi, sSpKHe 3BE3BI, TUTAHETHI, WX BUINMOC
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounuk 3Heprun CoJiHLa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETUMOCThY». 3BE3/Ibl TJIABHOW TOCJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBbY» JJIs1 3BE3M TJIABHOW MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHHue
3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3BooIuu ConHua u
3BE3/1. DTambl )KU3HU 3BE3I.

Mneunstii [lyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sapax
raJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa0061a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3peiBa. PEMKTOBOE M3NydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue nabniooenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYXKEHHBIM TJIA30M C UCHOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUJIOKEHUH JJI ONpeiesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MoJiymiapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHeT, TyMaHHOCTEH U 3BE3IIHBIX
CKOIUJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco0b1 u3MepeHus (PU3NYECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEITHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME KOCBEHHBIX HW3MEPEHHM, MCCICAOBAHUM  3aBUCHUMOCTEMN
bU3MYeCKUX BETUYHMH, TPOBEpPKA MPEMJIOKEHHBIX THUNOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATUYECKUX  pa3feiax «YUYEHUYECKHH  JKCIIEpPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maomee NOBTOPEHUE.



O0o01eHre U cucTeMaTu3alus CoAepKaHusl pa3aenoB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBDY, «OCHOBBI CIELHATBHOM TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPODUZUKI.

Ponb ¢u3uku u acTpoHOMUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COLIMATILHOW M 3THYECKON cepax AesTeIbHOCTH YEJOBEKa, POjib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOW KapTHHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIICH, OOBSCHUTEIBPHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
bu3nyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMUPOBAHUU MPEICTABICHUN
0 ¢U3MYECKON KapTUHE MUpPa, MECTO (PU3UUYECKOW KaApTHUHBI MHUpA B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEJCTABICHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3H.

N3yuyenue kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YUYETOM COAEPKATENBHBIX MEKIPEIMETHBIX CBSI3€HM C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamMuUs, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, Hay4YHBIH (akT, THMOTe3a, (U3NYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOJEHUE, DKCIEPUMEHT, MOJIEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEITHOCTU U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxka: pelieHUE CUCTEMBl YpaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIUM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPAHWHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX GyHKUMNA. [Ipu3Haku 1OAOOUS TPEYTrOJIbLHUKOB,
onpe/eseHue MIONIaan MITOCKUX GUryp U o0bEMa Tell.

Buonozus: >nextpuueckue SBICHHUS B JKUBOM mpupoje, KosieOaTelbHbIE
JNBW)KCHUS B JKUBOW TNPHUPOAE, OKOJOTMYECKHE PHUCKA MNPHU IPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAWOWIEH  Cpenpl,
yIbTPa3BYKOBasg IOUArHOCTUKA B MEJIUIIMHE, ONTUYECKUE SBICHHUS B IKHUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTYypa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBIN
aHaJu3.

T'eozpachua: wmarnuTHble mNOJIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX  PYa,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocun: TPUMEHEHUE IIOCTOSHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHEepaTop MEPEMEHHOrO0 TOKAa, MHIYKIMOHHAs TMeub,
JMHUAU 3JIEKTpoIepeaay, dJIEKTPOABUraTelb, paaap, paaAuONpUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



IIPOECKLIMOHHBIN aIapar, BOJJOKOHHAs ONTHKA, COJHEYHasi OaTapes, CIIyTHUKOBbBIE
NPUEMHUKH, I€PHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI [10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJBbTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMUS YyuyeOHoro mnpeaMera «Duzukay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00Yy4aronIMXcsi pyKOBOACTBOBATHCSA
chOopMUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUCHTAIW, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITAa U ONBITA JEATEIBHOCTH B MPOLECCE pEealM3allii OCHOBHBIX HAIpPaBICHUN
BOCHIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMS:

e c(hopMUPOBAHHOCTh TPAXKMAHCKOW  TMO3UIIMM  OOYYArOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOIO YJI€Ha POCCUIICKOro 00I11eCTBa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEUYECKHMX TyMAaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX IPAKIAHCKOTO
oOlrecTsa, y4yacTBOBaTbh B CaMOYINpaBICHMM B 00pa3oBaTelibHON
OpraHM3allly;

e YMEHHME B3aWMMOJEHCTBOBATH C  COLMAIbHBIMU  HMHCTUTyTaMU B
COOTBETCTBHUH C MX (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHUS:

e c(hopMUPOBaAHHOCTH POCCUICKOMN IpaXXIaHCKOMN UJECHTUYHOCTH,
MaTPUOTU3MA;

e IEHHOCTHOE OTHOIIEHHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBE/ICHMUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YUEHOTO;

e 0OCO3HAHHUE JMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO OYIyIIEro.

ICTETHYECKOI0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHUPY, BKIKOYAs JCTETHKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpPEC K pa3nuyHbIM chepam npodecCHOHATBHON AeSTEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3MKOW U TEXHUKOW, yMEHHE COBepIIaTh
OCO3HAHHBIN BBIOOP OymyIien mpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TITaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CaMOOOpa3OBaHUIO B
obnactu (pU3MKHU Ha IPOTSXKEHUU BCEH JKU3HU.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHWE WM OCYLICCTBICHHUE ICHCTBUI B OKpYXalOLIEH cpene Ha
OCHOBE 3HaHUS LIEJIEW YCTOMYMBOIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH JKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NUECKON HAYKH;

OCO3HAHUE IEHHOCTH HAYYHOU JEATEeIbHOCTH, TOTOBHOCTh B TPOIECCE
U3YYCeHUS (PU3MKH OCYIIECTBISATh NPOEKTHYI0 W HCCIIEI0BATEIBCKYIO
JeSITEIbHOCTh MHUBUIyabHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue AeicTBHA:

CaMOCTOSITeNIbHO  (OPMYJIHpOBaTh M aKTyaJlU3UpoOBaTh  MpodiieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LUENH JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHS,;

BBISIBIISITh  3aKOHOMEPHOCTM M NPOTUBOPEYHS B PacCMATPUBAEMBIX
bu3NYecKuX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ YYETOM aHAJIM3a UMEIOIIUXCSA
MaTepHaIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENBHOCTb, OLEHHUBaTh COOTBETCTBUE
pe3yJIbTaTOB LIENSAM, OLIEHUBATh PUCKU MOCIEACTBHM 1EITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX POOIIEM.

Ba3oBbIe uccieaoBaTe/LCKHE TeHCTBUSA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMUA U METOJaMHU
(bu3nYeCKO HAYKH;



BIAJCTh  HAaBBIKAMU  y4€OHO-UCCIIENOBATEILCKOM W TMPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3HMKHU, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOWCKY METOJOB pelieHuss 3amad  (U3HIEeCKOro
COJIepKaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIAQ/ICTh BUAAMH JACSITEILHOCTH TIO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUH YYEOHBIX MPOEKTOB B 0OJIACTH
busuKwy;

BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/audy,
BBIJIBUTATh THUMOTE3y €€ pelIeHus, HaxOguTh apryMEHThl IJiA
JIOKA3aTelIbCTBA CBOWX YTBEPIKICHHM, 3a7aBaTh MapaMeTPbl U KPUTEPUU
pEIICHNS;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl PE3yJIbTaThl,
KPUTHUYECKH OIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (GOPMYJIHUPOBATh COOCTBEHHBIE 33aJa4d B OOpa30BaTENbHOM
JESATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HKY;

JlaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,
yMETh TIEPEHOCUTh 3HaHHWS MO0 (HU3MKE B MPAKTUYECKYIHO O0OJIacTh
KU3HEICATSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydeHHUs MHGOpManuu (PU3NUIECKOTO COACPIKAHUS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSTEIBHO OCYLIECTBISATH IOMCK,
aHaJIM3, CUCTEMATHU3alMI0 U HHTEpPHpeTalnio UHPOPMALMHU Pa3IUYHBIX
BUJIOB U (hOPM TIPEJCTABICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh CpEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad ¢ coOJo/leHneM TpeOOBaHUN HIPrOHOMHMKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCcOEpeKeHUs, MPaBOBBIX U
THUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE€30MMaCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMsI B Pa3IMYHBIX (hopmarax ¢
y4€TOM Ha3zHaueHus UHGOpPMAIMM U UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMAJIbHYIO (OPMY MPE/ICTABIICHUS U BU3yaJIU3aI1H.

KoMMmyHMKaTHBHBIE YHMBeEPCAJIbHbIE YUeOHbIe 1eiCTBHUA:



OCYIIECTBIISATh OOLIEHME HAa YypokKax (U3UKK U BO BHEYPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MJIMKTHBIX CHUTyalldd © CMST4YaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JOTUYHO H3J1ararb CBOIO TOYKY 3PEHHS C UCIOJIb30BAHUEM
SI3bIKOBBIX CPEJACTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON paboTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LE€JM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBAaTH W
KOOPAUHUPOBATh JEUCTBUSA 110 €€ JOCTH)KEHHUIO: COCTAaBJIATH IUIAH
JNEeUCTBUH, pacrpeaesaTh POIu ¢ YYETOM MHEHUN YYaCTHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJAa M KaXXJOTO0 y4aCTHHMKA KOMaHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOEKTHI, OLICHUBATH HJAEU C IO3ULUU HOBU3HBI,
OPHUTHHAIIBHOCTH, NPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiX, TMpPOSBIATh  TBOPYECTBO U  BOOOpakeHHE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIHO ~ OCYILIECTBIIATh  IO3HABATEIbHYIO JICSITEIHHOCTh B
obmacth (UBMKA W ACTPOHOMHHU, BBISBISATH MPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH PEUICHUs PACUETHBIX U KAYECTBEHHBIX
3a/7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOU PabOThl ¢ YYETOM HMEIOIINXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JaBaTh OIIEHKY HOBBIM CHUTYAIlHsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEANIOYTCHU N,

JeJaTh OCO3HAHHBIA BBIOOpP, aApryMEHTHPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTbH 32 PEIICHHE;

OTICHUBATH MIPUOOPETEHHBINA OIIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYJIUIIMH B OOJACTH
(GbU3UKHM, MMOCTOSHHO IOBBINIATH CBOM OOpa3oBaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIL, MOIUOHAJIbHBbIN HHTE/JIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBHI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediaekcun Kak OCO3HAHHS
COBEPIIIAEMBIX JEHCTBUN U MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM;

UCIIOJIB30BaTh TPHUEMBI pediekcuu sl OIEHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHHUIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX MpPU aHAJIU3E PE3YJbTaTOB
JIEATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIUX MpPU aHAJIU3E PE3YJbTaTOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporiecce HOCTHXKEHHS JTMYHOCTHBIX PE3YyJIbTaTOB OCBOCHHS IMPOTPAMMEBI 10
buszuke I ypOBHA CpeaHero oOmiero oOpa3oBaHWs Y OOy4Yaromuxcs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WUHTEJIEKT, peAnoIararonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHA,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHs COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEN MOTHBAIIMM, BKIIIOYAIONIEH CTpEMIIEHHE K JOCTHXKEHUIO LIEeTU
U ycCliexy, ONTUMHU3M, MTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHME JPYTUX, YYHTHIBATh €r0 TMPH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMANIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTb  BBICTPAUBATh
OTHOIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDI



K xonmy oOyuenus B 10 knacce mpeIMETHBIE pe3ylbTaThl HAa YIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMAaTh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOW M OSTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, PoJib U MECTO (PM3UKU B COBPEMEHHOIN Hay4HOU KapTHHE MUPA,
3HaYCHHE OINUCATEIbHOM, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM — MEXAHHKH,
MOJIEKYJIIPHON (DU3UKU U TEPMOIAMHAMUKH, POJib (PU3UYECKON TEOpuu B
dbopMHUpOBaHUU MPEACTABICHUHN O (PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIeCCOB (SIBICHWI): WHEpIMaNbHAs CHUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJO, MaTepHaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOOAHOE mTajeHue, abCoMOTHO ymopyras jaedopmaius, aOCOTOTHO
yrapyroe u abCOoNMOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOIr0) Teja, UAealbHbIN ra3, TOUCUHBIN 3apsij,
OJHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTth yclioBUs (TpaHUIBI, 00JIACTH) MPUMEHHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAMM3UPOBATh W OOBICHITH MEXAaHWYECKHE TIPOIECCHl U  SBIICHHS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBanus [amuiies uisi CKOPOCTH M IEepeMelleHUs,
3akoHbl HplOTOHa, mNpUHIMO OTHOCUTENbHOCTH [amumnies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUHU, CBsI3b Pa0OTHl CHUJIBI C M3MEHEHHEM MEXaHHMYECKOW JHEpPTHH,
yCIIOBUSI paBHOBECUS TBEPJOrO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTH4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHUYECKOI 3HEPr1H, 3aKOHA BCEMUPHOT'O TATOTEHHS;

aHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIOJIb3YS
ocHoBHble mToNOkeHHsT MKT u 3akoHbI MoOJeKyJIsApHOU (QU3MKK U
TepMOJUHAMUKUA (CBA3b JAaBJIEHUS HWJEATBbHOrO Tra3a CcO CpelHel
KUHETHYECKOW SHEPIUEd TEIUIOBOTO JBHXEHHS W KOHUECHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEH KHUHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €r0 YacCTHL, CBSI3b JIABICHUS UIECATbHOIO
raza C KOHUEHTpPAaUMEW MOJIEKYJl M €ro TEeMIEepaTypoil, ypaBHEHUE
MeunneneeBa—Kianepona, mepBpli 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpPAHEHUs PHEPruM B TEIUIOBBIX MPOLIEccax), MPU 3TOM HCIOIb30BaTh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KianeipoHa,

aHAJU3UPOBaTh W OOBSACHIATH DJEKTPUUECKUE SIBJCHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI W 3aKOHBI AJIEKTPOJMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHa, MOTEHIMAIbHOCTD
AIEKTPOCTATUYECKOIO TMOJISI, NPUHUHI CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEH, MPU ATOM YKasbiBasl yCJIOBHUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKU BAXKHbIC COOTHOIICHMS: 3aKOHbI OMa i y4yacTka
UeNyM U U1 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuiia Kupxroda, 3axonsr @apazest 11s1 37€KTPOIH3a);

OTMCHIBATh (PU3MUECKHE TPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
MepeMENICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHWE, TMOTCHUUAIbHAS DJHEPrus, KUHETUYECKas
DHEPTUs, MEXaHWYECKas SHEPrus, padoTa CHIIbI, EHTPOCTPEMHUTEIHHOE
YCKOpEHUE, Cula TKECTH, CUIa YOPYTrOCTH, CHJIa TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ TMOBEPXHOCTH,
SHEpPrusi ynpyroil aedopManuM MPYNKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Telia, paboTa B TEPMOJWHAMHUKE, BHYTPECHHSS
OHEPrus WACAILHOTO OJHOATOMHOTO Tra3a, paboTa WIaeanbHOTO Tasa,
OTHOCHUTENIbHAA BJIAXHOCTh BoO3ayxa, KIIJ waeambHOro TEIIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD JIEKTPUYECKOTO IMOJI,
HanpsDKEHHOCTh TOJIE TOYEYHOTO 3apsjia WIM 3apshKeHHOTO IIapa B
BAKyyM€ U B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOTO IIOJIs,
Pa3sHOCTh  MOTEHUHAIOB, JJIEKTPOABWXKYIIAs CHJIA, CWiIa  TOKa,
HanpsDKEHWE, MOIIHOCTh TOKA, OJJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINPOTHUBJICHUWE ydacTKa ILEMU C MOCIEA0BATEIbHBIM U
MapaJiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS HIIECKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHUS  (PU3MYECKHX  SIBJICHHIA:
MEXaHMYECKOE JIBMJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWXeHHUE, nuddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALIMS, TJIABJICHUE U KPUCTAIUIA3ALIMS, HAITPaBICHHOCTh
TEIUIONEPEAAUH, IICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh MOBEPXHOCTH
3apsIKEHHOTO MPOBOIHUKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OHOM (PU3UUECKO BEIUYUHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TPSAMBIX  HU3MEPEHUM, TIpU  ATOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHAEC TpaduKOB C y4ETOM



aOCOIOTHBIX MOTPEIIHOCTENH U3MEPEHUH, AeNaTh BBIBOBI 10 pe3yIbTaTaM
UCCIIEIOBaHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTH ONBITHI IO MPOBEPKE MPENJIOKEHHONW TMIOTE3bl: IIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAaJTU3UPOBATh
NOJyYeHHbIE pe3yJbTaTbl U JAeNaTh BBIBOJ O CTaTyce MpeIIoKEeHHOM
TUIIOTE3bI;

coOuo1aTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEACHUN HCCIIeI0BaHMIMA
B paMKax ydeOHOro »HKCIEpHMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATENIbCKONM M TMPOEKTHOM JAEATEIbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTo 000pYyI0BaHHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJENbI0: HA OCHOBAaHUHM aHANIM3a YCIOBUS OOOCHOBBIBATH
BBEIOOp (U3WYECKOW MOJENH, OTBEYAIOIICH TpeOOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJaThl
¢u3nveckux Teopuil MPH MCIOJIB30BAHUM MAaTEMaTHYECKUX METO/I0B
pelieHus 3a1a4, TPOBOJUTh pacuéThl HA OCHOBAaHUM WMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBAaTh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI PELICHUS C
y4€TOM TMOITYYEHHBIX PE3yJIbTATOB;

pelaTh KayeCTBEHHBbIE 3ajlaud, TpeOyrolue MpPUMEHEHUs 3HAHUN U3
pa3HbIX pa3zeioB Kypca (GU3MKH, a TAK)KE UHTETPAllMy 3HAHUW U3 JAPYTruX
PEIMETOB €CTECTBEHHO-HAYyYHOI'O IIMKJA: BBICTpAaUBaTh JIOTUYECKYIO
LENOYKY pacCyKIeHUIN C ONOPOM Ha M3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U PU3NYECKUE SIBICHUS,

UCTOJIb30BaTh TEOPETHUECKUE 3HAaHUS Uil OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB PabOThl U3MEPUTENLHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKIAJa POCCHUCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JESTEIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3WYECKUMHU MPOILIECCAMU, C
MO3UINI KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUHN O PAIlMOHATIEHOM
OPUPOAOIOIB30BaHUM, @ TAKXKE Pa3yMHOM HCIOJIb30BAHUU JIOCTHKEHHN
HayKMd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeJOBEYECKOTO
00I11eCTBa;



NPUMEHSTh pa3iNdHbIEe COCOObI paboThl ¢ MHpOpManHen (HU3NIeCKoro
CONIEp)KaHUs C HCIOJb30BAHMEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCHOJIH30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJI TIOHCKa, MepepadOTKU U MpEeAbsABICHUA Y4eOHOU W
HAYYHO-TIONYJISIPHON MHPOPMAaLUU, CTPYKTYPHUPOBAHHS M WHTEPIPETALIMH
uHbOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJIy4aeMylr0o  HMHQOpPMAIMI0O W  OLIGHHMBAaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(OopMaIuy;

IPOSIBIISTD OpraHu3alMOHHBIE u TI03HABATEJIbHBIC yMEHUs
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B TpoIlecce
BBITIOJIHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX padoT;

paboTath B Tpymme C HUCIOJIHEHUEM Ppa3IMYHBIX COLHUAIBHBIX pOJIeH,
IUIAHUPOBATh PabOTy TPYMIbI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIbI B pELICHUE paccCMaTpuBaeMoil MpoOIeMbl;

IPOSIBIISATE MOTUBAIUIO K OyayIiiel nmpodeccuoHanbHOM AesITeNbHOCTU IO
CHEUHATBHOCTIM (PU3UKO-TEXHHUUECKOTO MPOPUIISL.

K xonny oOyuenus B 11 Knacce mpenMeTHbIE pe3yNbTaThl HAa YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHMMATh POJb (PU3MKM B  HKOHOMHUYECKOM, TEXHOJIOTMUYECKOM,
COLIMAJIHOW M 3TUYECKON cepax AesATeIbHOCTU YEJIOBEKa, POJb U MECTO
(Gu3MKN B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
NPAaKTUYECKOM JIESITEIbHOCTH 4YEJOBEKa W JaJbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OINMCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3MUECKON Teopum —
IIEKTPOJUHAMUKH, CIIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (HusnuecKor Teopur B (HOPMUPOBAHUM TMPEACTABICHUI O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 00IIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEICTABICHUIN O IIPUPOJIE;
pasznuyarh YCJIOBHMS IPUMEHMMOCTH MoAeled (QU3MYECKUX Tell M
MPOIIECCOB  (SIBJICHUIM): OJHOPOJHOE AJIEKTPUUYECKOE U OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIEOAHUs, MAaTeMaTUYECKUN MAasTHUK,
UJCAIbHBIA TPYXUHHBI MAsTHUK, FapMOHUYECKHE BOJIHBI, WICAIBHBIN
K0J1e0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIEIEll aTOMa, aTOMHOTO sijpa U
KBaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh yCIOBHUS (TpaHUIbl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTH UCIIOIb30BAaHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH JJCKTPOMATHUTHBIC TPOIECCHI U SBIICHUS,
WCMOJIb3ysSl OCHOBHBIE TIOJIOKEHHSI M 3aKOHBI JJIEKTPOJUHAMUKUA U
ClIEIMATILHOM  TEOpUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOM  WHAyKOMW, TnpaBwio  Jlennma, cBa3p  DJC
CaMOMHIYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
W3MEHEHUsS  CWIbl  TOKAa,  MOCTYJAaThl  CHEUHAIBHOM  TEOPUU
OTHOCHUTEIBLHOCTH DUHINITEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMUS], UCIIOJIb3YSI
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHWe  DWHINTEMHA  JJIs
dororddekxra, mepBpld U BTOpOM mocTynaTel bopa, mpuHLUI
COOTHOIIEHUST HeomnpenenéHHocte [ 'eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MACCOBOTO YMCEN U DHEPTUM B ANEPHBIX PEAKUUAX, 3aKOH
PaAMOAKTUBHOIO pacnaaa);

OTMCHIBATh (PU3MUECKHE TMPOIECChl W SIBICHUS, WCIOJIb3YS BEIMYWHBI:
HaNPsHKEHHOCTD AJIEKTPUYECKOTO MMOJIsA, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MOJIsI, PA3HOCTh MOTEHUHMAJNOB, JJICKTPOABIKYILNAS CUIA, WHIYKIUS
MAarHWTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia Amrepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJAa CAMOMHIAYKLIHMH, SHEPrus MArHUTHOTO MOJIA
MMPOBOJTHMKA C TOKOM, PEJSTUBUCTCKAM WMITYJIbC, TOJHAsA DSHEPIUS,
OHEPrus TIOKOS CBOOOJHOW 4YAaCTHUIIBI, DHEPTUS W HUMIYJIbC (POTOHA,
MacCOBO€ YMCIIO U 3aps[l 1Ipa, JHEPTHUSI CBA3U SAPa;

OOBACHATH  OCOOEHHOCTM  MpPOTEKaHWs  (U3HYECKUX  SIBICHHI:
AIIEKTPOMArHUTHAS UHIYKLIUS, CAMOUHYKIIUS, PE30HAHC, HHTEPhEPEHITUS
BOJNH, nudpakmus, JIUCIIEPCHsS, TIOJHOE BHYTPEHHEE OTpaKEHUE,
dorornekrpuueckuii ddpdext (poroaddext), anpda- m Oera-pacnagsi
aqep, raMMa-usilydeHue sjep, (pu3nyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

ONPENECATh HANPABICHUE WHIYKIMA MAarHUTHOTO IIOJ MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHNE, CO3/IaBaEMOE TUIOCKUM 3€PKAJIOM, TOHKOM JTUH30M,
Y PAaCCUUTBIBATH €TI0 XAPAKTEPUCTUKHU;

IIPUMEHSTh OCHOBOIIOJATralOlMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHaIM3a ©W OOBICHEHHWS  (PU3WYECKHX  MPOIECCOB,
MPOUCXOSIINX B 3BE3AaX, B 3BE3NHBIX CHUCTEMAX, B MEKIaJaKTUUECKOU
cpene; ABWKEHMs HeOSCHBIX Tell, DBOJIIONMH 3BE31 U BeeneHHoi;
IPOBOJUTH HCCIIEIOBAHHWE 3aBUCUMOCTEH (U3MUECKUMX BEJIUYUH C
UCIIOJIBb30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYEHHON  3aBUCHUMOCTHU



¢uznueckux BEIMYMH B BHAE TpaduKOB C Y4ETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEPEeHMH, JiefaTh  BBIBOJABI 1O  pe3yibTaTaMm
UCCIIEIOBAHMUS;

IPOBOJNTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAaThb AOCOIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOANUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHONW TMIOTE3bI: TIAHUPOBATh
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce IpPenoKEHHOU
TUIIOTE3BI;

OTMHCHIBATH METObI MOJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30mMacHOro TpyAa MPU MPOBEICHUH UCCIEAOBAHUI
B paMKax ydeOHOro »HKCIEpPUMMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEJOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTU C HCIIOJIb30BAHHEM
U3MEPUTENbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 0OOPYIOBAHMS;

pemaTh pacy€THBIE 3aJa4yd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENnpl0: HAa OCHOBAHMM aHajiW3a YCJIOBHS BBIOMPATH
¢usznueckue MOJENH, OTBEYarolMe TpeOOBaHMSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HCIOJB30BAaHUM MaTEeMaTHUYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIIMXCS TaHHBIX, AaHAJTM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/BI PEIICHUS C YYETOM IOJIYyYEHHBIX
pe3yJIbTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TpPeOYIoIUe NPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aeNoB Kypca (PU3UKU, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LENOYKY pacCyKJIEHUI C OOPOM Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS,

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPHUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHHE IPOLIECCOB OKPYKAIOLIErO
MUDA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh U OLICHUBATH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESATEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTHYECKON 0€30IIaCHOCTH, MPEACTABICHUI O pallMOHAJIbHOM
IPUPOJIONIOIB30BAaHUM, a TAK)KE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJOTMH [Jid JajbHEHIIero pa3BUTHSA YEJIOBEUYECKOIro
00I111eCTBA;

NPUMEHATh pa3inyHble CIOcoObl paboThl ¢ MHOpPMAIEH (PUINIECKOTO
COJCpX aHUA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATH COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, TepepabOTKH U TPEabSIBICHUS Y4EOHOW H
HAYYHO-TIOMYJISIPHON MH(OpMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMAaLUY, TOJYYEHHON U3 pa3NUYHbIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IOJydyaeMylo  HMHPOpPMALMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINU;

IPOSIBIISATH OpraHu3alOHHbIE u MO3HABATENIbHbIE YMEHHUS
CaMOCTOSATENILHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUS IPOEKTHBIX M yUeOHO-UCCIIeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACIpPEAesiTh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsIX, aJIeKBATHO OIICHUBATH BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIII B PELICHUE PacCMaTpUBAEMOI MPOOIIEMBI,

HPOSIBIISATh MOTUBAIMIO K Oyayiiel npodeccuoHaabHO AesITeIbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUIECKOTO MPOduIIs.
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OBILIEE KOJIMYECTBO YACOB I10 170 16

ITPOTPAMME




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JJeKTpoHHBbIE (HU(POBHIE)

Ne i/m Kontponbnbsie IlpakTnyeckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTshI padoThI
Pazaen 1. JIEKTPOJIMHAMUKA
1.1 MarauTtHOEe noie 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DneKTpoMarHuTHast UHIYKIUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Hroro no pazneny 27
Pasznea 2. KOJIEBAHUS U1 BOJIHBI
2.1 Mexannueckue KoJieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 DJeKTpOMarHuTHbIE KoJeOaHuUs 15 https://m.edsoo.rt/ALLBYV2CT
M
2.3 CXAHIHECKUE H STCKTPOMATHITHRIC 10 1 https://m.edsoo.ru/RYENOYICS5
BOJIHBI
24 Omrtuka 25 1 https://m.edso00.ru/0BLJ6N69R
Hroro no pazneny 60

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 OcnoBbel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro o pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOM JTyalinu3m 15 https://m.edso0.ru/S400GCWUJ
4.2 ®duznka aToma 5 https://m.edsoo.ru/ZLJ435GQC
4.3 (DUSHKA ATOMHOTO /1pa 1 S7EMEHTAPHEIX 5 https://m.edsoo.ru/Q4WLMHSOT

YaCTHI]




Hroro no pasneny 25

Pazpesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU U aCTPOPHU3UKI 12 https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazzea 6. PU3HUYECKHUHN MPAKTUKYM

6.1 OuU3NYECKU MPAKTUKYM 16 16 https://m.edsoo.ru/ELIA1AIJIF

Htoro no paszneny 16

Pa3nesa 7. OBOBIIAIOIIEE IIOBTOPEHUE

CucremaTu3aius 1 0000IIeHNE
7.1 MPEAMETHOTO coz[epn(aHH.s.I 1 ofibiTa 15 https://m.edsoo.ru/P5CGRX7IW

JeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccor

Htoro no paszneny 15

Pe3epBHOE Bpems 10 https://m.edsoo.ru/E65RYIXLB

OBUIEE KOJIMYECTBO YACOB I10 170 4 16

I[MTPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHH sl

JJIeKTPOHHBbIE HU(PPOBbIE
o0pa3oBaTe/bHbIE PeCypChbl

®dusnka — pyHaaMeHTaIbHAs
HayKa O IIpUpoje

https://m.edsoo.ru/4GD12L71X

Hayunsblii MeTO1 TO3HAHUS U
METOJIBI UCCIIEOBAHUS
(bU3HYECKUX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

DKCIEpUMEHT U TEOPUS B
MPOLIECCe MTO3HAHUSI TPUPOIBI.
HaGmronenue u skcriepuMeHT B
¢buznke

https://m.edsoo.ru/RV2VFFZL6

Crioco0bI n3mMepeHus GPu3nIeCKux
BEJIMYNH

https://m.edsoo.ru/BKMS7EYO5

AOCOIOTHAS U OTHOCHTEIbHAS
IIOTPELIHOCTH U3MEPEHUN
(U3HYECKUX BEIMYUH

https://m.edsoo.ru/K3LQI3CFT

MopenupoBanue B pusuke. Ponb u
MecTO (QU3UKU B POPMHUPOBAHUHU
COBPEMEHHOM HAyYHOU KapTUHBI
MHpa, B IPAKTUYECKON
NEeSATEIbHOCTH JIIOACH

https://m.edsoo.ru/85PJ5YR4H

MexaHnueckoe IBHUKEHUE.
Cucrema oTcueTa.
OTHOCUTENBHOCTh MEXAHUUYECKOTO

https://m.eds00.ru/QUQYCWDZP




nerkeHus. [Ipsmast u oOparHas
3a7ja4l MEXaHUKU

Pannyc-BekTop maTepuaibHOU
TOYKH, €0 IPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
Ilepememenue. Cxopocts. Mx
IIPOEKIIMH Ha OCH KOOPAWHAT

https://m.edsoo.ru/PEU6JZ2QE

PaBHOMEpHOE IPSIMOJIMHEWHOE
nexkenue. ['padpuueckoe
OINHMCAaHNUE PABHOMEPHOIO
MPSIMOJIMHENHOTO JBUKEHHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CroxeHne nepemMenieHuii u
ckopocrtei. Pemenue 3agau

11

HepaBHomepHoe ABUKEHUE.
MrHoBeHHas CKOPOCTb.
Yckopenue. [IpsmonuneitHoe
JIBUKEHHE C TOCTOSHHBIM
YCKOpEHUEM

https://m.edsoo.ru/ YKQTQRS20

12

I'paduaeckoe onucanue
MPSIMOJIMHEHHOTO IBHYKCHHUS C
MOCTOSTHHBIM YCKOPEHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBobOoaHOe mafeHue. Y CKopeHue
CBOOOIHOTO ITaECHHUS.
3aBHUCUMOCTb KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS OT BpEMEHH
U X rpaduKu

https://m.edsoo.ru/UYVYXC8JD

14

JIBuxeHue Tena, OpOIIeHHOTO TIOT
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6BSTSPKM




15

KpuBonuHeliHOe 1BUXKEHUE.
JIBM>KEHUE 1O OKPYKHOCTH.
VYrioBas u TMHETHASA CKOPOCTb.
[Tepuon u yacroTa.
LlenTpOocTpeMuUTENHHOE U MOJTHOE
YCKOpEHUE

https://m.edsoo.ru/SGZQQF5H2

16

KontponbHas paboTa mo teme
"Kunematuka"

https://m.edsoo.ru/DP1XR9HJI

17

IIepBbiif 3ak0H HbroTOHA.
NHepruanbHbIe CUCTEMBI OTCUETA.
IIpyHIMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHbie
CUCTEMBI OTCYETA

https://m.edsoo.ru/8FO42H11.2

18

Cuna. PaBHOEHCTBYIOIIAS CUJIA.
Bropoii 3akoH Herotona. Macca

https://m.edsoo.ru/2QC075VDL

19

B3aunmoneiicteue ten. Tperuit
3akoH HeroToHa

https://m.edsoo.ru/NAD4VZADH

20

[TpuHIIUTT CyNEPITO3UITUHN CHIL.
Pemenue 3aga4 Ha npuMeHEHUE
3akoHoB HeroToHa

https://m.edsoo.ru/MQI163A50

21

3aKOH BCEMUPHOTO TATOTEHUS.
DOKBUBAJIEHTHOCTh
rPaBUTALMOHHON U MHEPTHOU
Macchbl

https://m.edsoo.ru/AE40LUZYB

22

Cuna TsKeCTH M YCKOpEHHE
CBOOOHOTO TaICHUS

https://m.edsoo.ru/36LBC47ZQ)J

23

JIBm>xeHne HeOECHBIX Te U UX
HMCKYCCTBEHHBIX CITYTHHKOB.

https://m.edsoo.ru/F756 CAPFB




IlepBas kocMu4ecKas CKOPOCTb.
3akonbl Kemnnepa

24

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO081

25

Cuna tpenus. [Ipupoaa u Buibl
CUJ TpeHus. [BrkeHue B
KHUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI
COMMPOTUBJICHHUA CPCALL

https://m.edsoo.ru/UP3KXCTQU

26

Hasnenue. ['mapocrarnyeckoe
nasinenue. Cuna Apxumena

https://m.edsoo.ru/SWDUEVCQO2

27

AOGCOIIOTHO TBEPOE TEIO.
IlocTynarenbHOE U BpalaTeIbHOE
JBHKCHHUE TBEPAOIO TeJla

https://m.edsoo.ru/UVIUYVE7Y

28

MOMEHT CUJIbI OTHOCUTENIBHO OCH
BpateHus. [1neyo cubl

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAoMy Teny. LleHnTp Tsaxectn
Tena. Y CIIOBHUS paBHOBECUS
TBCPAOTO TCIIA. BI/II[BI PAaBHOBCCHA

https://m.edsoo.ru/VFOEBARK78

30

Pemrenue 3agau

https://m.edsoo.ru/Q3QEPZXMR

31

KonrponsHast pabora o Teme
"Tunamuka. CTaTuka TBEpIOTrO
Tena”

https://m.edsoo.ru/4IHS90LZD

32

Nmnynbc maTepuanbHOM TOYKH,
CUCTEMBI MaTepUAJIbHBIX TOUEK.
[lenTp macc cucrtemsl
MarepualbHBIX TOueK. Teopema o
JIBUYKEHUH LIEHTpa Macc

https://m.edsoo.ru/3PBMZ3HII




33

Nmmynbe cuiibl 1 U3BMEHEHUE
UMITyJIbCa TeJla. 3aKOH COXPaHEHUS
uMIynbca. PeakTuBHOE IBHYKEHUE

https://m.edsoo.ru/INJW80116

34

MoMeHT uMItysibca MaTe€pUAIbLHON
touku. [Ipencrasienue o
COXpPaHEHUU MOMEHTA UMITYJIbCA B
LEHTPAJIBHBIX TOJIAX

https://m.edsoo.ru/CHS9DBR4I

35

Pemenue 3amau

https://m.edso00.ru/22402526M

36

PaboTa cwtbl Ha MaioM 1 Ha
KOHEYHOM TIEPEMEIIICHHH.
I'paduaeckoe nmpencraBieHne
paboThI criTbl. MOITHOCTH CHITBI

https://m.edsoo.ru/B7IN1YBPIN

37

Kunernueckas sueprus. Teopema
00 U3MEHEHUHU KHHETUYECKON
SHEPTUU MaTepUAIbHON TOUKU

https://m.edsoo.ru/N5SQCCI1EIM

38

[ToreHuunanbHbIC U
HETMOTEHIUATbHbIE CHUJIBI.
[TorenmmansHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tperbst KOCMUYECKast CKOPOCTB.
CBsi3b paOOTHI HEMOTEHITMATBHBIX
CHJI C I3BMEHEHUEM MEXaHUYECKON
SHEPTUH CUCTEMBI TeN. 3aKOH
COXpAHEHUS MEXaHUYECKOU
SHEPIUU

https://m.edsoo.ru/66P2WGWS4

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nyis uneanbHOM
JKUJIKOCTH

https://m.edsoo.ru/OIC610G5F




41

KonrponsHas pabora o Teme
"3aKOHBI COXpaHEHHS B MEXaHUKE"

https://m.edsoo.ru/SO90PC322

42

Passurtue npeacrasieHuit o
pupoae TernoTel. OCHOBHbBIE
nonoxxenust MKT. uddyzust.
bpoyHOBCKOE nBUXKEHUE

https://m.edsoo.ru/0ZTXY71SW

43

CrpoeHnue ra3000pa3HbIX, KUIKHX
Y TBEPABIX TEJ. XapakTep
IBIDKECHUS U B3aUMOJEHUCTBUS
YaCTHUIl BELIECTBA

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmuecTBo BemiecTna.
[TocTostHHast ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

Temneparypa. TemioBoe
paBHoBecue. [Ikana [lenbcus

https://m.edsoo.ru/SDOFUFGIL

46

Pemenue 3amau

https://m.edsoo.ru/EGRV58D9F

47

Wneanpupiii ra3. 'a3oBble 3aKOHEI

https://m.edso0.ru/01M0XOV4B

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenue 3agau

https://m.edsoo.ru/7RAZ800M4

49

AOcomoTHas Temiieparypa. 3aKoH
JanproHa

https://m.edsoo.ru/27RGL3V1G

50

M3omporieccsl B UCaIbHOM rase ¢
IMOCTOSTHHBIM KOJIMYECTBOM
BEIECTBA

https://m.eds00.ru/UQISUVODW

51

I'paduueckoe npeacTaBieHue
M30TPOIIECCOB: N30TEpMa,
M30X0pa, n3obapa

https://m.edsoo.ru/W1HC88PJ4

52

OcnoBHoe ypaBHenne MKT

https://m.edso0.ru/E65TLSWXG




53

Pemenue 3amau

https://m.edsoo.ru/8U427HIYJ

54

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOAMHAMUYECKON CUCTEMBI CO
CpPEIHEH KUHETUYECKON SHEpruen
IIOCTYIATEIBHOIO TEMJI0BOTO
IBIDKEHUS €€ 4acTHUll

https://m.edsoo.ru/N6ETZ0LDZ

55

O06001IeHrEe U CUCTEMAaTU3ALIHS
sHaHui 1o Teme "Ocuossl MKT"

https://m.edsoo.ru/EDM5ZTZCY

56

KontponbHas paboTa mo teme
"OcnoBbl MKT"

https://m.edsoo.ru/LTSZA1JQ7

57

TepmonnHamMuueckas cucTeMa.
3ajaHre BHEIIHUX YCIOBUH 1Jis
T/l cucrtemsl. BHenHue u
BHYTPEHHUE NTapaMeTPBI.
[Tapametpsl T/] cuctemsl Kak
CpelHHE 3HAYECHUS BEJIUYMH,
ONMCHIBAIONINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/4L6361L.XVZ

58

HyneBoe Hauano TepMOAMHAMUKH.

CaMonpou3BojIbHas peaKcarus
T/I cuctemsl K TEMIIOBOMY
PaBHOBECHIO

https://m.edsoo.rt/LYMWVLJRP

59

Mopens uaeanbpHOro raza B
TEpPMOJIMHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH ATOU MOJICITH

https://m.edsoo.ru/FOQVOQK QS8

60

YpaBHenue Menpeneena-
Kuaneiipona u BelpaxkeHue ist
BHYTPEHHEHN SHEPrUU

https://m.edsoo.ru/TZJUGWSMZ




61

BeIpaxxeHue 1 BHyTpeHHEN
SHEPrUU OJHOATOMHOIO
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTaTUYECKHUE IIPOLECCHI

https://m.edsoo.ru/L1XUZJSC7

62

OneMeHTapHas paboTa B
TepMoaMHAMUKe. Beraucienne
paboThl o rpaduKy mporecca Ha
pV-nuarpamme

https://m.edsoo.ru/YHE1589A1

63

Tennonepenaya Kak crnocod
U3MEHEHUs BHYTPEHHEN SHEPruu
TJI cuctemsbl 6e3 coBepIIeHUS
paboThI

https://m.edsoo.ru/BDN5SGEKP7

64

KoHnBeknusi, TennonpoBoAHOCTb,
U3JIy4yeHue

https://m.edsoo.ru/QM4T9ETS8

65

KommgecTBO TEIIIOTHI.
TenmoéMKoCTh Tea. Y aeabHas U
MOJISIpHAS! TEIUIOEMKOCTH
BelllecTBA. Y AeIbHas TeIIoTa
CropaHusi TOIUIMBA

https://m.edsoo0.ru/RQASBF9Q5

66

Pacuér konmuecTBa TEMIOTH IPU
Terionepeiaye

https://m.edsoo.ru/B4NQ2B026

67

[Tonsarue 00 aguabaTHOM
npouecce. [IepBrIil 3aK0H
TEPMOJUHAMUKHU

https://m.edsoo.ru/SOXBMXFYN

68

KomnudaecTBo Termiotel u paboTa
KaK MEpbl U3MCHEHUS BHYTPCHHEH
sHepruu T/I cuctemsl

https://m.edsoo.ru/59W3F1X49




69

Bropoii 3aKk0H TepMOIMHAMUKHU
JUTsl PABHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeobOpatumocTh pupoIHbIX
MIPOLIECCOB

https://m.edsoo.ru/3ABEBSKQ8G

70

[IpuHIMIIBI AENCTBUS TEMIOBBIX
maruH. KITJT

https://m.edsoo.ru/Z25PJPKKU

71

MakcumansHoe 3HaueHue KIT/1.
[Mukn Kapno

https://m.eds00.ru/QATFSEOKO

72

Pemrenue 3agau

https://m.edsoo.ru/0QIVD6XJT

73

OKOJOTHYECKHUE aCIIEKThI
HCIIOIB30BAaHUA TEIIOBBIX
nsurareiei. TemioBoe
3arpsiI3HEHUE OKPYIKAIOMIEH CpeIbl

https://m.edsoo.ru/ZIFEWQ2SV

74

Pemenue 3amau

https://m.edsoo0.ru/UYVVIT878

75

O0001IeHrEe U CHUCTEMAaTU3ALIHS

3HaHui o Teme "TepMoIUuHaAMUKa.

TenmoBrie MaIMHEBL"

https://m.edsoo.ru/AGUQLWI1EB

76

KonrponsHas pabora o Teme
"Tepmonunamuka. TenaoBbie
MAaIITuHEL"

https://m.edsoo.ru/X4AG7PJV]

77

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

Hcnapenue u kunenue. Y nejibHas
TEIJI0Ta MapooOpa3oOBaHMs

https://m.edsoo.ru/W4505S1GQ

78

HaCBIH_[eHHBIe U HCHACBhIIIICHHBIC
Mapnl. KauyecTtBenHast 3aBUCUMOCTh
IIJIOTHOCTHU U JaBJICHUA
HACBIIIEHHOTO 1apa oT

https://m.edso0.ru/8I0XNZKD1




TeMHepaTypH, X HE3aBUCUMOCTH
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCHMOCTD TEMITEPATyPhI
KHUIIEHHS OT JaBJIEHUS B )KUIKOCTH

BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS

79 https://m.edsoo.ru/QRONGWOZS
Y OTHOCHUTEIbHAS BIAKHOCTh

80 Pemrenue 3agau https://m.edsoo.ru/PKAPBXZGT
Trépnoe Teno. Kpucrannuueckue

81 1 aMopdHBIe Tena. AHU30TPOIHS https://m.edsoo.ru/YCMZ29]GZ
CBOMCTB KpHUCTAJLIOB
[1naBneHue u KpucTamIU3anus.

82 VY nenwHas TemioTa NJaBJICHUS. https://m.edsoo.r/WYHI1C81KN
CyOmumariust
Hedopmaruu TBEPIOTO TENA.

83 Pacrkerite v oxarie. Cgur. https://m.edsoo.ru/961UIDFRU
Monyinb HOura. IIpenen ynpyrux
nedopManuii
TermnoBoe pacuIMpeHue KUAKOCTEN

84 M TBEBIX TEI. AHl“Eip MOHHSM https://m.edsoo.ru/1RI740Q0N
TETUJIOBBIX KOJIeOaHUN YacTHIL
BEILIECTBA

85 lpeobpasosanne Sueprii B https://m.edsoo.ru/UUJQYTXYF
(ha3oBBIX TIEpexogax

86 VYpaBHEeHHE TEIJIOBOTO OalaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemenue 3amau https://m.edsoo.ru/2L7THENBQ2
[ToBepXHOCTHOE HATSKEHHE.

88 Kanunnspueie sinenus. Jlapnenne https://m.edsoo.ru/Z9FYINI4U

M0J1 UCKPUBJIEHHON MTOBEPXHOCTHIO




skuakoctu. @opmyiia Jlamnaca

&9

O06001IeHrE U CHUCTEMAaTU3ALIHS
3HAHUU 110 TeMe "ArperaTHble
cocTosiHus BemecTBa. Da3oBble
nepexopl”

https://m.eds00.ru/V3TS29GT9

90

KontponbHas paboTa mo teme
"ArperaTHble COCTOSTHUS
BeniecTBa. PazoBble nepexoas"”

https://m.edsoo.ru/BTE57DDIP

91

DJIeKTpU3anus Tell U e€
MPOSIBIICHUS. DIIEKTPUUECKUI
3aps. JIBa BUA JIEKTPHIECKUX
3apsa0B. [IpoBogHUKH,
I[I/IC-)JICKTpI/IKI/I nu HOJIprOBOI[HI/IKI/I

https://m.edsoo.rt/ESVIQRBVX

92

DJIeMEHTapHBIN AIEKTPUUECKUN
3apsij. 3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsaa

https://m.edso0.ru/QJTV6HK7Q

93

B3anmoneicTere 3apsioB.
Toueunsie 3apspl. 3akoH Kynona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3amau

https://m.edsoo.ru/ XCFAV8SHK

95

DnekTpuyeckoe noje. Ero
JIECTBUE HA DJIEKTPUUYECKHUE
3apsibl

https://m.edsoo.ru/EF3CUR72W

96

Hanpssk€HHOCTB JIEKTPUYECKOro
nioist. [IpoOHbIif 3apsi. JlnHum
HAIPSHKEHHOCTH YJIEKTPUYECKOTO
nosi. OMHOPOJHOE DIIEKTPUYECKOE
oJie

https://m.edsoo.ru/9KBCOFP9X

97

IloTeHIMaAIBLHOCTD

https://m.edsoo.ru/QJ4AHEF4TR




3IEKTPOCTATUYECKOTO MOJIS.
Pa3HocThs moTeHIINAIOB U
HaIpsDKEHNE

98

[TorenimanpHas 3HEPTHS 3apsaa B
3JIEKTPOCTATUYECKOM I10JIE.
[ToreH1man 3JIeKTPOCTaTUYECKOTO
10J1A

https://m.edsoo.ru/YODNX8N9Z

99

CBs13b HaNPSYKEHHOCTHU NOJIS U
Pa3HOCTH MTOTEHIUAJIOB JUIS
3IIEKTPOCTATUYECKOTO MO

https://m.edsoo.ru/3SWNQFLP9Y

100

[TpunIMn cynepno3uiuu
AJIEKTPUYECKUX TOJIEH

https://m.edsoo.ru/ WS1GYR413

101

Pemrenue 3agau

https://m.eds00.ru/2630Y 5063

102

[Tone Toueunoro 3apsana. [lome
paBHOMEPHO 3apsHKEHHOU chephl

https://m.eds00.ru/BGX3JCTAQ

103

[Tone paBHOMEPHO 3apsHKEHHOTO
o o0séMy miapa. [lone
PaBHOMEPHO 3apsKEHHOMN
0ECKOHEYHOU TIIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

[IpoBogHUKY B
ANEKTPOCTATUYECKOM TI0JIE.
VYcnoBue paBHOBECHS 3apsiiOB

https://m.edsoo.ru/6GVP71B38

105

JIM3IEKTPUKH U MTOITYIIPOBOIHUKHU
B DJICKTPOCTATUYECKOM I10J1€

https://m.edsoo.ru/3G6DWK G21

106

Kongencarop. D1neKTpoEMKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTD
IUIOCKOT'O KOHJIEHCATOPa

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE coeAMHEHKE

https://m.edso0.ru/60WN2ZDHS8




KOHJICHCATOPOB

ITocnegoBarepHOE COEQUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOH/JIEHCAaTOPOB
OHe 3a €HHOI'O

109 PIIL 3apKCEHHOn https://m.edsoo.ru/SW376XS21
KOHJIEHCaTOpa

110 Pemenue 3amau https://m.edsoo.ru/NLHAFISYY

BIDKEHHUE 3apsSDKEHHON YaCTUIIBI B

111 A P I https://m.eds00.ru/9PGVSYIWG
OJTHOPOJTHOM DJICKTPHUECKOM IT10JIe

112 Pemenue 3amau https://m.edsoo.ru/UXI1USMXW
O06001IeHrE U CHUCTEMAaTU3ALIHS

113 3HAHUH 10 TeMe "DIIeKTpUIECcKoe https://m.eds00.ru/QCIRPYCGA
mone"
KonTtpomnsHas padora 110 Teme

114 " p p " https://m.edsoo.ru/ WRQGZBRF7

DJIEKTPUYECKOE T0JIe

Cuia toka. [1ocTOSIHHBII TOK.
VY cioBHUA CYIIECTBOBAH

115 ym m https://m.edsoo.ru/LSLE4KUV S5
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa
Wcrtounuku Toka. Hanpsokenue n

116 p https://m.edsoo.ru/RUFC4YTDO
2J1C
3axod OmMa 1J1s ydacTKa LCHH.

117 U YA H https://m.edso00.ru/64VZXZ2GP
DIEeKTpUYECKOEe COMPOTUBIICHUE
3aBUCHMOCTb CONIPOTHUBIICHUS
OHOPOIHOI'O IPOBOIHUKA OT €TI0

118 FIHOPOZL POBO https://m.edsoo.ru/KE2FEN35X
JUTUHBI 1 TUTOIIAIA TTOTIEPEYHOTO
CEeYEHUS
VY neapbHOE CONPOTUBICHHE

119 a p https://m.edsoo.ru/Y4ZTZRZAI

BellecTBa. Penenue 3amay




ITocnemoBarenpHOE,

120 napajiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHECHHE MPOBOTHUKOB
Pacuér pa3BeTBIEHHBIX

121 anekTpudeckux nenei. Ilpasuna https://m.edsoo.ru/OQH1PIPRF
Kupxroga

122 Pemrenue 3agau https://m.edsoo.ru/LXRB618PO

123 Pabora aseKTpHteckoro Toka. https://m.edsoo.ru/PLTTBZGPC
3akoH J[xoyns —Jlenna

124 Pemntenue 3agau https://m.edsoo.ru/R6JHOGRY 6
MOIIHOCTB JEKTPUIECKOTO TOKA.

125 TemmoBas MOIIHOCTE, BRIACIICMAT https://m.edsoo.ru/CONEPSIIH
Ha Pe3nCTope

126 Pemenue 3anau https://m.edso0.ru/90KODG7HY

127 AR https://m.edso0.ru/MGCEWIVUL
COMPOTHUBIICHNE UCTOYHHUKA TOKA

128 3axon OMa‘,'HHH HOTHOH . https://m.edsoo.ru/XQP3R9DK4
(3aMKHYTOI) 2JIEKTPUUECKON TN

129 Pemenue 3anau https://m.edsoo.ru/XDAVLS3JL

130 MoniHoCTh HCTOUYHHUKA TOKA https://m.edsoo.ru/OWH2Q5J0OS

131 KopoTtkoe 3ambikanmne https://m.edsoo.ru/9WFHKYNVF

132 KonneHcarop B ienu mocTOSSHHOTO
TOKa

133 Pemrenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemenue 3agau no reme

134 "TIoCTOSIHHBIN IEKTPUUECKUI https://m.edso0.ru/5175121DC

TOK




135

Pemenue 3agau no reme
"ITocTOSIHHBIN AIEKTPUUECKUIA

TOK

https://m.edsoo.ru/DX6SFSQS5I

136

Pewrenue 3amad mo reme
"TIoCTOSIHHBIN IEKTPUUECKUI

TOK

https://m.edsoo.ru/K835ES5INT

137

O06001IeHrEe U CUCTEMAaTU3ALIHS
3HaHu# 110 Teme "I1oCcTOSIHHBIN
ANEKTPUYECKUI TOK"

https://m.edsoo.ru/ WXUI1RUCS5

138

KontponbHas paboTa mo teme
"ITocTOSIHHBIN AIEKTPUUECKUIA

TOK

https://m.edsoo.ru/7S4PGOQHP

139

DrnexTpuyeckas MpoBOAUMOCTh
Pa3IMYHBIX BEUIECTB.
DJIEKTPUYECKUI TOK B METaJIaxX.
CBepXIpoBOANMOCTh

https://m.edsoo.ru/DV219CC72

140

DNEKTPUUECKUH TOK B pacTBOpPax U

pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI
®dapages 115 HIEKTPOIU3a

https://m.edsoo.ru/36L9OK0EE

141

DNEKTPUUECKUN TOK B ra3ax.
IIna3zma

https://m.edsoo.ru/MEDWMLCJ6

142

DJIEKTPUYECKUI TOK B BAKyyMe.
Bakyymabie mpubopbl

https://m.edsoo.ru/HNIAJ5B73

143

DJIEKTPUUYECKUI TOK B
MOJIYTIPOBOTHUKAX

https://m.edsoo.ru/56KAVJECB

144

[TomynpoBOTHUKOBBIE IPUOOPHI

https://m.edsoo.ru/EKLRQTDAX

145

DU3NYECKUN TPAKTUKYM 10 TEME
"MU3MepeHue cuibl TOKa U

https://m.edsoo.ru/Y15A50SQV




HAMPSDKEHUS B 1[EMU TOCTOSIHHOTO
TOKa IIPU MTOMOLIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIHHBIX
puOopoB" win "3HAKOMCTBO C
nudpoBoii maboparopuei mo
¢usuke. [Ipumeps! u3MepeHus
(bU3HYECKUX BEIIMYMH MIPU
MTOMOIITY KOMITBIOTEPHBIX
aTYUKOB"

146

OuU3NYECKU MPAKTUKYM 10 TEME
"N3y4yeHne HepaBHOMEPHOTO
JBUKEHMS C LIEJIbIO ONPEAETICHUS
MI'HOBEHHOH ckopocTh"

https://m.edsoo.ru/CN3FHCY&3

147

DuU3NYECKU MTPAKTUKYM 10 TEME
"U3mepeHue yCKopeHus mpu
IIPSMOJIMHETHOM
PAaBHOYCKOPEHHOM JIBU>KEHHH T10
HAKJIOHHOM TUIOCKOCTH" MITH

"UccnenoBanue 3aBUCUMOCTH ITyTH

OT BpEMEHH NpHU
PaBHOYCKOPEHHOM JIBH)KEHUU"

https://m.eds00.ru/70Y40Y 610

148

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUs
CcBOOOHOTO NaICHUS" WITN
"U3y4yeHue nBH>KEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

https://m.edsoo.ru/87JADYSZ2

149

@u3NYeCKUil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY>KHOCTH C ITIOCTOSIHHOH 1O

https://m.edsoo.ru/DY 1D4C16J]




MOJYJIIO CKOPOCTHIO" MK
"HccnenqoBaHue 3aBUCUMOCTH
nepuoja oopalieHusi KOHUYECKOTo
MasiITHUKA OT €ro MapaMeTpoB"

150

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue paBHOAECHCTBYIOLIEH
CHJIBI IIPU JABMKEHUH OpycKa 1o
HAKJIOHHOH IUIOCKOCTH'" WU
"[IpoBepka rurnoTessl 0
HE3aBHCHUMOCTH BPEMEHU
JBIOKEHUS OpycKa 110 HaKJIOHHOM
IJIOCKOCTH Ha 3a/laHHOE
paccTositHue OT ero Macchl”

https://m.edsoo.ru/ZTOFG6J4U

151

DuU3NYECKU MTPAKTUKYM 10 TEME
"UccneqoBanye 3aBUCUMOCTH CHIT
YIPYTOCTH, BOSHUKAIOIINX B
Npy>XHHE U PE3UHOBOM 00pasIie,
oT ux aedopmarun" um
"N3yueHue NBUKEHUS CUCTEMBbI
T€J, CBA3aHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 NErKuii 610K"

https://m.edsoo.ru/UL391C4QD

152

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue ko3P duimeHTa
TPEHHUS 110 BEIMYUHE YTIIOBOTO
Kod(purmenTa 3aBUCUMOCTH
Frp(N)" unm "UccnenoBanue
IBUKEHHs OpyCKa 10 HaKJIOHHOU
IJIOCKOCTH C MIEPEMEHHBIM

K03 HULIIEHTOM TpeHHS" WK

https://m.edsoo.ru/78PFNYOAZ




"N3yueHnue nBUKEHUS Tpy3a Ha
Bally C TpeHUEM"

153

@u3NYeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycnoBui
paBHOBECHs TBEPIOTO Tea,
HMMEIOIIETO OCh BpalleHus" win
"KoncTpynpoBaHue KpOHIITEHHOB
Y pacy€T CUJl ynpyroctu" uimu
"U3y4yeHue ycTOHYMBOCTH
TBEPJIOTO TEJA, UMEIOIIETO
JI0ILA b OTIOPHI"

https://m.edsoo.ru/MIOQT27R6

154

OuU3NYECKUN MPAKTUKYM 10 TEME
"H3MepeHune uMirysbca Tesa mno
TOPMO3HOMY NYTH" WUJTH
"M3MmepeHue Cuibl TSITH, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIIS U
MOIITHOCTH CHJIBI TATU" WU
"CpaBHEHNE U3MEHEHUS UMITYJIbCa
T€Ja ¢ UMIYJIbCOM CHUJIBI" Win
"HccnenoBanue cCoOXpaHEeHUS
UMITYJIbCA TIPU YIIPYTOM
B3aUMOJEUCTBUN" WU
"U3MepeHne KUHETHYECKOM
SHEPTUH TeJia M0 TOPMO3HOMY

IIyTH

https://m.edsoo.ru/FZ0CNRGTA

155

®uU3NYECKU MTPAKTUKYM 10 TEME
"N3y4yeHne u30TepMUIECKOro
nporecca (PeKOMEH/I0BaHO
UCIOJIb30BaHUe ITUPPOBOI

https://m.edsoo.ru/T66K4CKZG




nabopatopun)" wnu "U3ydenue
M30XOPHOTIO nporecca” uin
"N3yuenue nzobapHoro mpoiecca”
unu "[IpoBepka ypaBHEHUs
COCTOSIHHS"

156

Pu3NYeCKUil IPAKTUKYM 110 TEME
"U3mepenue ynenbHOi
TEINIOEMKOCTH" HITH
"HccnenoBanue nporecca
OCTBIBAHUS BelllecTBa" WIN
"UccnenoBanue anradaTHOTO
npouecca” uim "HU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIICHUS KUIKOCTEN"

https://m.edsoo.ru/PPBTS0U4D

157

Pu3NYECKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKkOHOMEpHOCTEN
WCIapeHus KUJIKOCTeN" 1in
"U3mepeHue yaenbHOM TEMI0ThI
riaByieHus apaa’ wim "M3yyenue
CBOWMCTB HACBHIIIEHHBIX MAPOB'" WU
"U3mepenue abCcomOTHON
BJIQ)KHOCTH BO3/1yXa U OLIEHKA
Macchl IIapoB B TOMEILEHUN".
Nsmepenue kodpdurnmenrta
MMOBEPXHOCTHOT'O HATSXKEHUS

https://m.edsoo.ru/0ZA5PMDO07

158

OuU3NYECKU MPAKTUKYM 10 TEME
"HabumoieHne npeBpamieHus

https://m.edsoo.ru/SBPTN1YZU




SHEPTUH 3aPSHKEHHOTO
KOHJICHCATOpa B SHEPTHUIO
W3JIy4EHHS CBETOaMOA" WU
"N3y4yeHue npoTekaHus TOKa B
LIeTH, CoJIeprKalleld KoHaeHcarop"
M "Pacnpenenenue pasHocTu
MOTEHINAJIOB (HANPSHKEHUS ) IPH
IIOCJIEI0BATEIBHOM COEIUHEHUN
KOHJIEHCaTOpoB"

159

OuU3NYECKU MPAKTUKYM 10 TEME
"HccnenoBaHue CMEIaHHOTO
COEIMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenbpHOro
COIIPOTHBIIEHUS IIPOBOHUKOB"
nid "UccienoBanue 3aBUCUMOCTH
CHJIBI TOKA OT HaIPSHKEHUS JUIS
JIaMITbl HAaKaJIMBAaHUS"

https://m.edsoo.ru/UAIS3VVKE

160

@u3NYECKU IPAKTUKYM 110 TEME
"Habmonenue anmekrponusa’ wim
"U3mepenue 3apsna
OJTHOBAJIECHTHOI'O MOHA" MIIN
"HccnenqoBaHue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temreparypsl" unu "CHsitue
BOJIbT-aMIIEPHOU XapaKTEPUCTUKU
aroaa"

https://m.edsoo.ru/72JJ3YC6L

161

PeseprubIil ypok. O6001eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"Kunematuka"

https://m.eds00.ru/LQO9I3IMSSQ




162

PesepBHelit ypok. O600ICHHE 1
CHCTEMaTH3alus 3HAHUH 110 TEME
"Jlmnamuka"

https://m.edsoo.ru/S7CS1UFMI

163

PesepBHeIit ypok. O600ICHHE 1
CUCTEMaTu3anuAa 3HAHUH 110 TEME
"CraTtuka TBEpaoro tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PeseprubIil ypok. O60061eHIE 1
CUCTEeMaTH3alusl 3HAHHU 110 TeMe
"3aKOHBI COXpaHEHUsI B MEXaHUKE'

https://m.edsoo.ru/C37WXULT2

165

PeseprubIil ypok. O600611eHIE 1
CUCTEMAaTU3alMs 3HAHUH 10 TeMe
"OcHOBBI
MOJIEKYJIIPHOKMHETUYECKOMN
teopun"

https://m.edsoo.ru/3PBKBKI6D

166

PeseprubIil ypok. O6001eHIE 1
CHCTEMAaTH3alMs 3HAaHUH 10 TEME
"Tepmonunamuka. TenaoBbie
MaIInHbBI"

https://m.edsoo.ru/IZZC67VF1

167

PesepBubIil ypok. O60061eHIE 1
cUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"ArperaTHble COCTOSTHUS
BeniectBa. PazoBble nepexoas"”

https://m.edsoo.ru/1YSH3LOLN

168

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alusl 3HaHUH 10 TeMe
"Dnektpuueckoe nosie"

https://m.edsoo.ru/URWBS5SCULE

169

PesepBHelit ypok. O600ICHHE 1
CHUCTEMATHU3al Ui 3HAHUH 110 TEME
"ITocTOSIHHBIN AIEKTPUUECKUIA

TOK

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




170

PesepBHelit ypok. O600ICHHE 1
cUCTEeMaTH3alusl 3HaHHUH 10 TeMe
"Toku B pa3IMYHBIX cpenax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

170

16




11 KJIACC

KoanuecTBo 4acoB

Ne Hara JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIC peCypChl
padoThI padoThI

B3anMonelicTBHE TOCTOSHHBIX
MarHuTOB U IPOBOJIHUKOB C

1 poBOA 1 https://m.edsoo.ru/H05J3PQ24
TOKOM. MarHuTHoe I10Jie.
I'unote3a Ammepa
BekTop MarHuTHON MHIYKIIMH.
11 CyIepno3

2 PHHIHAT CyHep HU S 1 https://m.eds00.ru/0YNNES7SO
MardUTHBIX nosiel. Jlnauu
MarHUTHOW UHIYKLIHHU
Ma o€ TT0JIE TIPOBO ac

3 THUTHOE TTOJIE MPOBOHHK 1 https://m.edsoo.ru/FI0ASACBX
TokoM. OnbIT Dpcrena
Cunna Amrmepa, e€ HanpaBJIEHHE

4 118 AMICPa, €€ HANpas/IcHue 1 1 https://m.edsoo.ru/1JEDFSHEN
MOYJIh

5 Pemenue 3agaq 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Ammepa.

6 DIIEKTPOU3MEPUTETBHBIC 1 https://m.edsoo.ru/SA2ACKSRB
IPUOOPHI
Cuna JlopeHiia, e€ HanpaBiieHUE

o . €HHE

7 MOy {lBH}K i 1 https://m.edsoo0.ru/6MB8YZ8TN
3apsKEHHOW YaCTHIIHI B
OJTHOPOJTHOM MarHUTHOM I10JIe
Pemenue 3agaq 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cunel Jlopenna 1 https://m.edsoo.ru/MTHD23745

10 Pemenue 3amau 1 https://m.edsoo0.ru/GH8JAPHBQ




MaruuTtHoe 1moJjie B BELIECTBE.

11 deppoMarHeTuku, napa- u https://m.edsoo.ru/W7THGQBK70
TMaMardHeTHKH
OCHOBHBIE CBOWICTBA

12 (deppomarnetukos. [Ipumenenue https://m.edso00.ru/960J4E47D
(heppomMarHeTHKOB
Pemenne 3amau no teme

13 " HICHHAC a8 1 ”T M https://m.edsoo.ru/Q8JGTYNHT

MaruuTtHoe noJjie

P

14 " CHICHHE 3a]1a1 H()"TeMe https://m.edsoo.ru/MPCUALFIM

MaruautHoe noje

SIBneHne 3NeKTPOMAarHUTHOU

15 nHayknuu. [lotok BekTopa https://m.edsoo.ru/V7BSKAU&9
MarHUTHOW UHIYKIIUHU

16 OJ1C unayKIMu https://m.edsoo.ru/STLELGTJZ
3 o

17 AKOM SICKTPOMATHHTHOH https://m.edsoo.ru/7JEOPOGAR3
nHaykiuu dapanes
B .

18 HXPEBOC STICKTPHHACCKOC ToJe https://m.edsoo.ru/IONVHOINK
Toku dyko
OJIC MHAYKIIUY B IBUKYIIIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MPOBOJIHUKAX

20 Pemenne 3amau https://m.eds00.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NuayktuBHOCTh. Karyiika

22 WHIYKTUBHOCTH B 1IETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSTHHOT'O TOKa
SIBienne camo .OJIC

23 BlcHA MOHHAYKIHH. /1 https://m.edso0.ru/99CECGMBH
CaMOUHIYKIIUU

24 OHeprus MarHUTHOT'O TOJIS https://m.edsoo.ru/PS4XRHOGS




KATYIIKU C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

25

Pemenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

O00011eHNE U CUCTEMATU3ALMS
3HAHUH 110 TEME
"OnexkTpoguHaMHuKa"

https://m.edsoo.ru/WZCM1SBLO

27

KonTtponbHas pabora o Teme
"OnexkTpoaguHaMHuKa"

https://m.edsoo.ru/N9QLKI45Y

28

KomnebarensHas cucremMa.
CB00OOHBIE KOJIEOAHUS.
lapmonnueckue KonedaHus

https://m.eds00.ru/R7TDEWGSTQ

29

Kunemarnueckoe u
IUHAMHAYECKOE OMMCAHUE
KOJIEOATEIIbHBIX IBUXKECHUN

https://m.edsoo.ru/GIUGM9AS5P

30

DHEPreTU4ecKoe ONMUCAHUE.
BriBox quHaMuyeckoro
OTIMCaHUs TAPMOHUYECKHUX
KoJICOaHMH U3 UX
SHEPreTHYECKOro 1
KHMHEMATUYCCKOI'O OIITMCaHUsA

https://m.edsoo.ru/3A83V2VLE

31

Ammatyna u aza konebaHui

https://m.edsoo.ru/IRUHIPMT1

32

[Tepron u yacToTa KOJIeOaHHMIA.
[Teproa ManbIx CBOOOTHBIX
KoJIe0aHUI MaTeMaTUYeCcKOro
masiTHHKA. [leprnos cBOOOIHBIX
KOJIeOaHU# PY>KHHHOTO
MasiTHUKA

https://m.edsoo.ru/BUSUSUF04

33

3aryxaromue KoieOaHusl.

https://m.edsoo.ru/TGTJTWAUOQ




BrinyxaeHHble KoeOaHusl.
Pe3onanc

34

ABTOKOJICOaH U

https://m.edsoo.ru/BW1KOUGVP

35

Pemmenue 3agau

https://m.edsoo.ru/XPWCJ9CPJ

36

VYpok-koHpepeHuus
"MexaHnuecKue KojaeOaHus B
MY3bIKaJIbHbIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

O00011eHNE U CUCTEMATU3ALMS
3HAHUU 110 TeMe "MexaHu4ecKue
koneOanus"

https://m.edsoo.ru/SVIMHCH10

38

DJIeKTPOMarHUTHBIC KOJICOAHNSI.
KomnebaTenpHbIi KOHTYD

https://m.edsoo.ru/HSB2WS8APN

39

®opmyna Tomcona. Csi3b
aMILIMTYABI 3apsaa
KOHJICHCATOpa C aMILIUTY 10U
CHJIBI TOKA B KOJIe0aTEILHOM
KOHTYpE

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHMsI SHEPTUU B
HAIeaIbHOM K0JIE0aTEILHOM
KOHTYpE

https://m.edsoo.ru/MMO1P2WOQN

41

3aryxarllue 3JIeKTPOMAarHuTHbIE
KosieOaHus1. BeinyX1eHHbIe
3JIEKTPOMArHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/4VHII3 UMW

42

ITepemennsblii TOK. Pe3uctop u
KOH/JICHCATOp B LIETH
MEPEMEHHOTO TOKa

https://m.eds00.ru/OG6JQHTOD

43

KaTymKa HHAYKTHBHOCTHU B ICIIN
IEPEMCHHOT'O TOKa

https://m.edsoo.ru/6P4EK01H7




3akoH OMa 7151 DJIEKTPUYECKON

44 https://m.edsoo.ru/P1FZDISQV
[IEMU TEPEMEHHOTO TOKa
MomHOCTh IEPEMEHHOI0 TOKA.
45 AMITHTYHO® H IACTBYIONIeS https://m.edsoo.ru/6P4CXH152
3HAYEHHUE CUJIBI TOKA U
HATIPSDKEHUS
46 Pe3oHaHC B eKTpUUECKOi 1Ienu https://m.edsoo. s/ AYQWXESRA
47 Pemmenue 3agau https://m.edsoo0.ru/OCVLSMIOS
WneanbHelif TpancdopmaTop.
48 Hpomssozctso, nepezatia - https://m.edsoo.ru/F142U7UQR
noTpebIeHUE dNMEKTPHISCKON
SHEPTUU
DKOJOTUYECKUE PUCKU TIPH
MIPOU3BOJICTBE AJIEKTPOIHEPIHH.
49 KynsTypa ncnonb3oBanus https://m.edsoo0.ru/UYDMIDXZW
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU
50 Pemmenue 3agau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o001IeHNEe U CHCTeMAaTH3aIINS
52 3HAHUU 1O TEME https://m.edsoo0.ru/I6YYY79EQ
"DNeKTpOMAarHUTHBIE KOJIeOaHus "
MexaHn4yeckue BOJTHBI.
53 XapakTepUCTUKH MEXaHUYECKUX https://m.edsoo0.ru/OP6YANBXC
BOJIH
54 CBolicTBa MEXaHUYECKUX BOJH https://m.edso00.ru/4S5QXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 HNudpa3Byk u yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1




[[TymoBoe€ 3arpsi3HEHHE
OKpYKaroIle Cpebl

57

Pemenue 3amau

https://m.edsoo.ru/SWQQHEYAJ

58

ONeKTPOMarHUTHBIE BOJIHBL.
N3nyuenune 3meKTpoMarHuTHBIX
BOJIH

https://m.edsoo.ru/EHMGUTOBG

59

3HepI‘I/I$I C-)JICKTpOMaFHI/ITHBIX
BoJsiH. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 2IEKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

[IpuHIMIBL paguoCBI3U U
TCICBUACHUS. Pazmonoxauml.
DIIEKTPOMarHUTHOE 3arps3HEHUE
OKpYKaroIlE Cpebl

https://m.edsoo.ru/7ZKCCHOBNS5

62

KonTtponbHas padoTa mo Teme
"Konebanus u BoHBI"

https://m.edsoo.ru/NJT16HVEI

63

Caer. 3aKOH MPSIMOJIMHENHOIO
pacmpocTpaHeHHs CBETa

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3aga4u Ha npuMeHEHUE
3aKOHa IIPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBETa

https://m.edsoo.ru/3H2YL4R41

65

Ortpaxenue cBera. [nockoe
3epkano. Cepuueckoe 3epKaio

https://m.edso0.ru/TIX9ZBOSG

66

[Ipenomnenue cBera.
AOCOIIOTHBII 1 OTHOCUTEILHBINA
MOKa3aTeNb MPETOMIICHHUS.

https://m.edsoo.ru/LNCHJ3MOR




[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIi yroy MoJHOTO
BHYTPEHHETO OTPAKEHUS

Pemenue 3aga4 Ha npUMEHEHUE

67 3aKOHOB OTPAXKEHHUS U https://m.edsoo0.ru/C4D3UDGG4
MpEJIOMJICHUS CBETA
Xon nydeit B mpusme. Jucnepcust

68 cBeta. CIIOXKHBIN cOocTaB OeIoro https://m.edsoo.ru/HYZWS63L2
ceera. [Ber

69 Jnsil. GokycHoe paccTosHue i https://m.edsoo.ru/SXWYEXTXM
ONTHUYECKAs CUJIA JTUH3BI
[Toctpoenue nzobpaxxeHuii B

70 JIMH3aX U UX CHUCTEMaX. https://m.edso0.ru/6SRTDG4V7
YBenuyeHue JTuH3bI
Pemenue 3agau Ha nocTpoeHue

71 U300paXEHU, MOTy4aeMbIX C https://m.edsoo.rt/YAGCQPWZX
MOMOIILIBIO JINH3

72 ['ma3 xak onrtuyeckas cucrema https://m.edsoo.ru/OVMKII19EZ
Pewenune 3anau. IIpenemnst

73 MPUMEHUMOCTH I'€OMETPUUYECKOMN https://m.edsoo.ru/OENIDYBRZ
ONTHUKHU

74 CkopoCTb CBCTA H METOJBI c¢ https://m.edsoo.ru/UCGBDSEVT
U3MEpPEHUS

75 Hucnepcus cBera https://m.edsoo.ru/1 VIJZOF05

76 WNurepdepennus cera https://m.edsoo.ru/ZQB6756KE
KorepeHTHbIE HCTOYHUKH.

77 VcnoBus HaOIIOAEHUS https://m.edsoo0.ru/HIXX3P5SWN

MAaKCUMYMOB U MUHUMYMOB




78

Pemenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepdepeHnn https://m.edsoo.ru/1TISQL6DM

80 Hudpakmus cBera https://m.edsoo.ru/KPOD2N63D
JudpakumonHas pemeérka.

81 VcoBue HAOIIOEHNS TIIaBHBIX https:/m.eds00.ru/V7S3Y95TQ
MaKCHMYMOB

82 Pemmenue 3agau https://m.edsoo.ru/LI6LZ3AWE

83 Horepetrocts CBETOBBIX BOIH. https://m.edsoo.rt/TWKJKW3NH
[Tonspuzanus ceera

84 Pemmenue 3agau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIC ABJIICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3E8

86 O6O6HjeHHe 1 CHCTEMATHSAIA https://m.edsoo.ru/ZQ1JZ7MYC
3HaHu# 1o teme "OnTuka"

87 ffgiii?;?{aﬂ padora 1o Teme https://m.edsoo.rt/WMVMI1ARQU
['paHuUIB MPUMEHUMOCTH

88 KIIACCHHACCION MEXQRHIH. https://m.eds00.ru/GT085PL4Q
3aKOHBI AJEKTPOAUHAMUKH U
MPUHITUTT OTHOCUTEILHOCTH

89 i(:;z;:;;;gzjfjaanon TeopuH https://m.edsoo.ru/SSVLSW7WK
IIpocTpaHcTBEHHO-BpEMEHHOM
uHTepBall. [IpeobpazoBanus

90 Jloperiua. Yenosne https://m.edsoo.ru/7ZFTXIX84
npuanHHOCTH. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJICHHE
BPEMEHHU U COKPAIICHHUE ITTHHBI

91 OHeprus U UMIYJbC https://m.edsoo.ru/GPUPD6117




peJISITHBI/ICTCKOﬁ HYaCTHUILIbI

CB43b MaccChl C SJHEPTUEH U

92 UMITYJIbCOM PESITUBUCTCKOU https://m.edsoo0.rt/UOC7TGTEMG
YaCTULIBI. DHEPIHs OKOs
PasHOBecHOE TemmoBoe

93 https://m.edsoo.r e/ YWVZA9QOH
U3IIy9CHUE

94 3akou cMmelennsa Buna https://m.edsoo.ru/R1JD6DWAM
T'unore3a M. IInanka o kBaHTax.

95 https://m.edsoo.ru/RW82CYUS89
DoToHBI

96 DHeprusi 1 UMIyJbC poToHa https://m.edsoo.ru/14SLL.OJ97
®otordpdext. OnbiTo A. T

97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dbotorddexra
YpaBHeHue DUHINTEHA 115

98 dbotorddexra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” gorosdpdexra

aBiienne ceera. O I1. H.

99 Hlasaenne caeta. OnbITe! https://m.edsoo.ru/1746VP412
JleOeneBa

100 BoHoBEIE CBOMCTBA YaCTHIL https:/m.edsoo.ru/UMEW9AOCE
Bounbl ne bpoiind. [nuHa BoJIHBI

e bpori asMepsl 00J1ac

101 A1 DPOHIA H PasMEpbl UH ™ https://m.edsoo.ru/MVA3A30ZQ
JIOKAIIM3AIUH JBUKYIICHCS
YACTULBI
Kopmyc 0-BOJTHOBOM

102 PHYCKYIHIPHO-BOTHOBOH https:/m.edso0.1u/2XMBTMSAQ
TyalTi3M

aK 3JIEKTPOHOB Ha

103 Jlupariit S1EKTPOHOB 1 https://m.eds00.1u/XH242PNOK
KpHCTaJIax

104 Crienuduixa u3mMepeHui B https://m.edsoo.ru/BMLQCWU6S




Mukpomupe. COOTHOIIEHUS
HEOIpeEIEHHOCTEN
['eitzenbepra

105

Pemenue rpaduyeckux 3amnay

https://m.edsoo.ru/D207BTWDJ

106

Pemenue pacu€THbix 3a1au

https://m.edsoo.ru/ZUBH25VJV

107

KonTtponbHnas pabota no Temam:
"Ocuoer CTO",
"KopnyckynsipHO-BOJHOBO#
nyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. Ilnanerapuas
Mojienb aroma Pesepdopaa

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

109

IToctynater bopa

https://m.edsoo.ru/SWV5SUNSJ

110

Bunel ciektpoB. Cniektp
YpOBHEW SHEPTUU aTOMaA
BOJIOpOAA

https://m.edsoo.ru/T6T3FTQ6Y

111

CHoHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHHUE CBETa

https://m.edsoo.ru/WJ95LAQOOP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

Hyxnonnas mozens sanpa
I'eitzenbepra-MBanenko. 3apsn u
MaccoBoe 4ucio sapa. M3oromnsl.
PagnoakTuBHOCTE

https://m.edsoo.ru/JGIMALCVV

114

3aKOH paslMOaKTUBHOTO pacnaja.
CBolicTBa HOHU3UPYIOLIETO
u3ny4yeHus. Bnusgaue
PaAMOAaKTUBHOCTH HA KUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/8QM2PG4J1




115

DHeprusi CBsSI3U HYKJIOHOB B siZIpE.
Snepusie cuibl. JledekT Macchl
aapa. SlnepHbie peakiuH.
Snepusie peakTopsl. [Ipobaemsr
YIPaBISIEMOT0 TEPMOSIEPHOTO
CUHTE3a. DKOJIOTHYECKUE
aCIIEKTBI Pa3BUTHS SACPHON
SHEPTreTUKHU

https://m.edsoo.ru/YOQ4MRH2H

116

Mertonbl perucTpanuu u
HCCIIETIOBAHUS DJIEMEHTAPHBIX
yacTull. ®yHaaMeHTaIbHbIE
B3auMozeucTBus. bapnuonsl,
ME30HBI H JICITOHEL.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-riitooHHast
MOJIETb aJPOHOB

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

117

®du3uka 3a npegenamMmu
CranpaptHoit monenu. Témuas
MaTepus U TEMHasI SHEPTusl.
EnuHCcTBO M3uueckoit KapTHHBI
Mupa

https://m.edsoo.ru/A6IWSWE4Z

118

Oransl pa3BUTUS aCTPOHOMUMU.
3HaueHUe aCTPOHOMUU

https://m.edsoo.ru/KG802NROU

119

[TpMEHUMOCTh 3aKOHOB (PU3UKH
JUTSE OOBSICHEHUST TIPUPO,TBI

KOCMHYECKUX 00BEKTOB. MeTo 11
aCTPOHOMUYECKUX UCCIEAOBAHMI

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMEHHbBIE ONITHYECKUE
TEJIECKOIIbI, PaJMOTENIECKOIIbI,

https://m.edsoo.ru/KOWWMA4JIE




BHeaTMoc(epHast acTpOHOMUS

121

Bun 3Bé3nHoro Heba. Co3Be3aus,
SIPKHE 3BE3/1bI, IUIAHETHI, UX
BUINMOC IBUKCHHUC

https://m.edsoo0.ru/TNSS5KWOTY

122

Conueunas cucrema. CoJTHIIE.
ConHeuyHast aKTUBHOCTb.
Hctounuk sueprun ConHna u
3BE3]

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, X OCHOBHEIC
XapakTepucTuku. Jlnarpamma
"CreKTpagbHbINA KJIacc —
CBETUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

3Be3 bl TIaBHOU
MMOCIEI0BATEILHOCTH

https://m.edsoo.ru/IF3TMPIO1

125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKIECHNUHU U 3BOJIOLUU
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3]]

https://m.edsoo.ru/Y3IMJO6ZTY

126

Muneunsiii [1yre — Hama
lNanmaxTuka. TUIBI raakTHK.
UYéEpHble ABIPHI B sApax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacmiupenue
Bcenennoii. 3akon Xa06ma.
Teopus bonboro B3peIBa.
PenukroBoe uznyueHue

https://m.edsoo.ru/UCGDOBD7Y

128

MacmrabHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/XTCIKQGX4




129

Hepeménnsie mpobaembl
aCTPOHOMUH

https://m.edsoo.ru/WCAIUBA2Q

130

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanne MarHUTHOTO
TOJISI TOCTOSSHHBIX MArHUTOB"
min "HccaenoBanne CBONCTB
dbeppoMarHeTuKoB" UiIn
"UccnenoBanue aeiCTBUA
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKOM"

https://m.edsoo.ru/OJIEYJBSH

131

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne cunbl Amrepa’ uium
"N3ydyeHue 3aBUCUMOCTH CHUJIbI
Awmrnepa OT cuiibl TOKA'" HIIN
"OnpeneneHne MarHUTHOU
WHIYKIUWA Ha OCHOBE U3MEPEHUSs
cuibl Amnepa”

https://m.edsoo.ru/567ERZSQT

132

DuU3NYECKU MPAKTUKYM 1O TEME
"UccnenoBanue ABJICHUSA
3JIEKTPOMArHUTHON UHIYKIIMK"
uin "OnpeneneHne MHAYKIUI
BHUXPEBOI'0 MarHUTHOTO MOJIS"

https://m.eds00.ru/6041UIS0D

133

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue ABJICHUSA
camounaykiuu'" wim "Coopka
MOoaeiin BHGKTpOMaI‘HI/ITHOFO
reHeparopa"

https://m.edsoo.ru/FNW63917S

134

DuU3NYECKU MPAKTUKYM 1O TEME
"N3mepenune neproia CBOOOTHBIX

https://m.eds00.ru/GAXGU69K A




KoJIe0aHU HUTSIHOTO U
MPY>KMHHOTO MasiTHUKOB"

135

Du3n4ecKuil IPAKTUKYM 110 TEME
"TIpeoOpa3oBaHue SHEPTUH B
IPYXKUHHOM MasiTHUKE"

https://m.edsoo.ru/SI3HWUJFI

136

®uU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue nepeMeHHOIro
TOKA Y€pe3 MOCIIEA0BATENBHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy U pe3ucTop" win
"HUccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
MepEMEHHOTO TOKa"

https://m.edsoo.ru/LNOY8MGT9

137

Du3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB
3BYKOBOU BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

DuU3NYECKU MPAKTUKYM 1O TEME
"N3mepeHue nokasarens
MpEJIOMJIEHUS CTEKJIa" WIn
"Tlony4yenue n300pa>keHUs B
CUCTEME U3 INIOCKOTO 3epKajla u
JUH3BI"

https://m.edsoo.ru/PSFJZF82U

139

Du3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BEIIECTBA (HA IPUMEPE KUJIKUX
nuH3)" wm "U3mepenue
(OKYCHOTO PaCCTOSTHHS
paccenBarOIUX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9




140

Du3n4ecKuil IPaKTUKYM 110 TEME
"Habnronenue audpakuuu,
uHTEephEpPEHITUN U TIOJIAPU3AIIIHI
ceera"

https://m.edsoo.ru/RIEYWY7CM

141

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Onpenenenye UMITyJIbca U
SHEPIUU PEIATUBUCTCKUX YaCTHUI]
(mo dororpadusm TpexoB
3apsHKEHHBIX YacTHIL B
MarHuTHOM TioJie)"

https://m.edsoo.ru/OTLRWY3PW

142

Du3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne nocrosinHou [lmanka
Ha OCHOBE MCCIIEIOBAHUS
doTtorddexra" nam
"NccneqoBaHue 3aBUCUMOCTH
CHJIBI TOKA YEPE3 CBETOAMO/ OT
HanpspkeHus"

https://m.edsoo.ru/Y34AXQNLN

143

DuU3NYECKU MPAKTUKYM 1O TEME
"UccnenoBanue cnekTpa
pa3peKeHHOT0 aTOMapHOIO
BOZIOPO/Ia U U3MEPEHUE
noctosiHHOM Pundepra"

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

144

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue paguoakTUBHOTO
¢dboHa C UCTIOIL30BaHUEM
nosumerpa” uinm "U3yuenue
MOTJIONICHUS OeTa-4acTHI]
amromMuHuem"

https://m.edsoo.ru/C3HI5SS5E4

145

DuU3NYECKU MPAKTUKYM 1O TEME

https://m.edsoo.ru/PR4K00VZY




"HaOmroaenus 3B€31HOr0 Heba
HEBOOPYKEHHBIM TJIA30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH TSl OTIPEACIICHHS
MOJIOKEHHUS HEOSCHBIX 00BHEKTOB
HA KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usi CeBepHOro
NOJIyLIApHsl U IpKUeE 3BE3AbI" NN
"Habmonenus B Teneckon JIyHsl,
IIJIaHET, TYMAHHOCTEN U
3BE3JHLIX CKOILICHUN"

146

O00011IcHNE U CHCTEMATH3aLINS
3HaHuil. Ponpb ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH chepax NeaTeTbHOCTH
JeloBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O06o0011eHne U cUCTeMaTU3aIUs
3HaHuil. Ponb u Mecto ¢pusuku u
aCTPOHOMHUHU B COBPEMEHHOM
Hay4YHOUN KapTHHE MHUpa

https://m.edsoo.ru/G145HQT3W

148

O06o0011eHNne U cUCTeMaTU3aIUs
3Hanuil. Ponpb ¢puznueckoit
TEOpHH B (POPMUPOBAHUN
MIPEACTABICHHUH O GU3UIECKOM
KapTHHE MHpa, MECTO
(Gu3NIeCcKOil KapTHHBI MDA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

https://m.edsoo.ru/AOX66XKGX




MIPEACTABICHUI O IPUPOJIE

149

O00011eHNE U CUCTEMATU3ALMS
3gaHui 1o teme "Kunemaruka'

https://m.edsoo.ru/34RK44YVZ

150

O00011eHNE U CUCTEMATU3ALMS
3gagui mo treMe "Kunemaruka'"

https://m.edsoo.ru/EOD18QXGW

151

O06001IeHrEe U CHCTeMAaTH3AIINS
3HaHu# 1o Teme "JluHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

O00011eHNE U CUCTEMATU3ALMS
3gaHui mo teme "CraTuka
TBepaoro rena'"

https://m.edsoo.ru/ASCPS8EJHX

153

O00011eHNEe U CUCTEMATU3ALMS
3HAHUU 110 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

O0001Ienre U cucTEMaTH3AINS
3HaHu# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUUECKON
Teopun"

https://m.edsoo.ru/JRCSWNXDH

155

O0001IeHrEe U cCUCTEMATH3AIINS
3HAHUM T10 TeMe
"Tepmoaunamuka. TernnoBbie
MaIIuHb"

https://m.edsoo.ru/10P456WO8

156

O0001IcHNE U CHCTEMATH3aLINS
3HaHMUU 110 TeMe "ArperaTHble
cocTosgHus BenrecTsa. Pa3oBble
nepexomanl"

https://m.edsoo.ru/VOTG69RUR

157

O000I1IIeHIE U CUCTEMATU3ALHS
3HaHUM MO TeMe "DIEKTpUYECcKoe
mose"

https://m.edsoo.ru/76P5KZV5A




158

O000I11IeHIE U CUCTEMATU3ALHS
3gaHui 1o TeMe "I1oCcTOoSHHbBIN
AIIEKTPUYECKHI TOK"

https://m.edsoo.ru/86VR2HMRJ

159

O000I11IeHNE U CUCTEMATU3ALHS
3gauui 1o reMe "Toku B
pa3IuyYHbIX cpenax”

https://m.edsoo.ru/ESIK 18H3F

160

O00011eHNEe U CUCTEMATU3ALMS
3HAHUU 110 TeMe "MaruuTHoe
mose"

https://m.edsoo.ru/30X0JJYUH

161

PeseprubIit ypok. O6001IeHNE U
CHCTEMATHU3ALMS 3HAHUN 110 TEME
"OnexkTpoMarHuTHas MHAYKIus"

https://m.edsoo.ru/LUNKZLUR7

162

PeseprubIit ypok. O6001IeHNEe U
CUCTEMATHU3ALMS 3HAHUHN 110 TEME
"Mexanndeckue Konedanus"

https://m.edsoo.ru/3FO7MLKSL

163

PesepBHeIil ypok. O600IICHHE U
CUCTCMaTu3anusa 3HAHUHU 110 TEME
"DeKTpOMarHuTHbIE KoJieOaHus'

https://m.edsoo.ru/FM1LEP76S

164

PesepBHeIil ypok. O600IICHHE U
CUCTEMAaTH3allMsl 3HAaHUM 110 TeEMe
"MexaHuueckue u
3JIEKTPOMAarHUTHbIE BOIHBI"

https://m.edsoo.ru/JDEW35XXF

165

Peseprubrit ypok. O6001IeHNE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"Onrtuka"

https://m.edsoo.ru/ WILMATIT6

166

PeseprubIit ypok. O6001IeHNEe 1
CUCTEeMaTH3allMsl 3HaHUH 110 TeMe
"OcnoBel CTO"

https://m.edsoo.ru/NB6V3ZB8&1




167

PesepBHeIil ypok. O600IICHHE 1
CUCTEeMaTH3allusl 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBO#
nyanusm"

https://m.edsoo.ru/3G6FJ3FFN

168

PesepBHelit ypok. O600IICHHE U
cucremMaru3sanus 3HAHUHU 110 TEME
"®dusuka aroma"

https://m.edsoo.ru/HGF8GQ8AS

169

PesepBHeIil ypok. O600IICHHE U
CHCTEMAaTU3alMs 3HAHUH 10 TEME
"®u3uKa aTOMHOTO SApa U
3JI€MEHTAPHBIX YaCTHIL"

https://m.edsoo.ru/3RSUU1P8G

170

PeseprubIit ypok. O6001IeHNEe U
cUCcTeMaTH3alus 3HaHUH 110 TemMe
"JneMeHTh! acTpoduzuku”

https://m.eds00.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHBbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHus

JleMOHCTpHpOBATh HAa MpUMeEpaxX poyib U MecTo GU3UKU B (HOPMUPOBAHUU
COBPEMEHHON HAy4YHOW KapTHHBI MUPA, B PA3BUTUH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHM, B TPAKTUYECKON AEATEIIbHOCTH JIHOIEH

10.2

Y4uTHIBaTh TPAaHUIBl MPUMEHEHHsS] HM3YYCHHBIX (DU3MYECKHX MOJIEICH:
MaTepHagbHasi TOUKa, MHEepIHaIbHas CUCTEMa OTCUYETa, aOCOIOTHO TBEPOE
TEJI0, UACAIBHBIN Ia3; MOACIIA CTPOEHUS I'a30B, KUIKOCTEH U TBEPABIX Tell,
TOUYECYHBIN IEKTPUUECKUM 3apsaa — IPU pelIeHUH (PU3NYECKUX 3a1a4

10.3

PacnioznaBate pusmdeckue siBiieHus (IPOIECCH) U OOBSICHATH X Ha OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KUHETUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA M DJIGKTPOJAMHAMUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
OPSIMOJIMHEHHOE JBUKCHHE, CBOOOJHOE TMAaJeHUE TeN, JBHKCHHE TI0
OKPY>KHOCTH, HWHEpIUsA, B3auMojeciicTBue ten; nuddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH U TBEPIBIX TeJ, U3MEHEHUE 00bEMa Tel
npu HarpeBaHuM (OXJIaXACHHWM), TEIUIOBOE pPAaBHOBECHE, HCIApEeHHUeE,
KOHJCHCALlUs, IJIaBJICHUEe, KPUCTAJUIU3allHsl, KUIIEHUE, BIaKHOCTh BO3/1yXa,
MOBBIIIICHHUE TAaBIICHUS Ta3a MPHU €ro HarpeBaHUHU B 3aKPBITOM COCY/IE, CBSI3b
MEXy TTapaMeTpaMH COCTOSIHUS ra3a B M30IPOLIECcax; dIEKTPHU3AIUS Tell,
B3aMMO/ICVICTBUE 3aps10B

10.4

OnuceiBaTh MEXaHUUYECKOE JBM)KEHUE, UCIOJBb3YsI (GU3NUYECKNUE BEITUUYUHBIL:
KOOpAMHATA, IIyTh, IEPEMELICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMIYJIbC TeNa, KUHETUYECKas DSHEprus, NOTEHLHUalbHAas dSHEeprus,
MexaHu4deckass paboTa, MexaHW4yecKas MOUIHOCTb, NPU  ONHCAHUHU
NPaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYMH, MX
0003HAUCHHsI U EIMHUIBI, HAXOAUTh (OPMYIIbI, CBS3BIBAIOIIUE ITAHHYIO
(U3UYECKyIO BETMUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBBIC CBOHCTBA TEJI U TEILIOBELIE SIBJICHHUA,
HCIIOJIb3YA (1)I/I3I/I‘IGCKI/IG BCJIMYHMHBI: OABJICHUC Ira3a, TCMIICpaTypa, CpCaAHAa
KHHETHUYCCKAaAa OHCPTHUA Xa0THUYCCKOI'0 ABHNKCHU S MOJICKYII,
CpCAHCKBaApATHUYIHAA CKOpPOCTb MOJICKYII, KOJINYCCTBO TCIIJIIOTHI,
BHYTPECHHSISI dHEprus, padbora raza, KOAIG(HUIIMEHT IMOJIE3HOTO IEHCTBUSA
TETUIOBOTO JBHUTATENS; TIPU ONMCAHWU MPABUIBHO TPAKTOBATH (U3NUCCKHUI
CMBICIT UCIOJB3YEMbIX BEJIHYUH, UX OOO3HAYCHHS W CIAMHHUIIBI, HAXOJWUTh
(GOpMyIbI, CBSI3BIBAIOIIME MAaHHYIO (U3WYECKYIO BEIUYHUHY C JAPYTHMH
BCIIMYNHaAM

10.6

OnwuceiBaTh  M3y4YCHHBIC  JJEKTPUYECKHE  CBOMCTBA  BEIIECTBA U
AJICKTPUYECKUE SBJCHUS (IIPOIECCHI), UCIOIB3Ys (PU3MUECKUE BEIUYUHBI:




ANEKTPUUECKUN 3apsill, DSJIEKTPUUYECKOE TI0Jie, HANpsLKEHHOCTh OIS,
MOTEHLIKAJ, Pa3HOCTh MOTEHIMAJIOB; MPH OMHCAHUU MPABUIBHO TPAKTOBAThH
(bu3nYECKU CMBICIT HCTIONIb3YEMbIX BEIMYUH, UX 0003HAYCHUS M €AUHMUIIbI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (DU3MUECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMHU

10.7

aHaTM3UPOBaTh (PU3MYECKHE MPOIECCHl U SABICHUS, UCTIONb3YS (pU3NUecKue
3aKOHbl M MPHUHIUIBL 3aKOH BceMHupHOro Ttsarotenus, I, II u III 3akonbl
HrploToHa, 3aKOH COXpaHEHUsS MEXaHWYECKOM HHEpruH, 3aKOH COXPAaHEHUS
UMIyJIbCa, MPUHLUI CYNEPHO3UIUU CHJI, NPUHLHUI PaBHONpPABUS
MHEPLUATbHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, TAa30BbIC 3aKOHBI, CBS3b CPEIAHEW KHHETUYECKOU
SHEPTUU TEIUIOBOTO JIBWXKEHHS MOJIEKYJI C abCONIOTHOW TeMmepaTypow,
MEpBBIA  3aKOH TEPMOJWHAMHUKHU; 3aKOH COXPAaHEHUS OSIEKTPHUECKOTO
3apsiga, 3akoH KyrnoHa; mpu 3TOM pasznuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €r0 MAaTeMaTHYECKOE BBIPAKECHHE U YCIOBUS (TpaHHUIIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLMIBI JEHCTBUS MAaIlWH, NPUOOPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iauuyaTh YCJIOBUS UX  0€30MacHOro
UCIIOJIb30BaHNUs B [IOBCEIHEBHOW KU3HU

10.9

BBINMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3NYECKHUX SIBICHUA U
MPOIIECCOB C MCIIOJIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000OPYI0BaHUS, TMPOBOIUTE OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

10.10

OcymiecTBiATh NpsMblE M KOCBEHHbIE U3MEPEHUs (PU3MUYECKUX BEJIMYMH;
P ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEH U3MEPEHUI

10.11

HccnenoBaTh  3aBUCHMOCTH  MEXIY (H3MYECKMMH  BEIMYMHAMH  C
UCTIONIb30BAaHUEM TPSIMBIX H3MEPEHHH; TpPH 53TOM KOHCTPYHPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yiabTaThl  IMOJYYCHHOW  3aBHCHMOCTH
¢u3nUecKux BETUYMH B BUAE Tabnui W TpaduKoB, JeNaTb BBIBOJBI IO
pe3yabTaTaM HcciaeI0OBaHUS

10.12

Cobmronats mpaBuiia 6€301acHOTO TPyAA MPH MPOBEICHHH HCCIICIOBaHUH B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4COHO-MCCIEAOBATEIbCKOM |
IPOCKTHOH ACATEITBHOCTH C UCIOIb30BAaHUEM W3MEPHUTEIBHBIX YCTPOHUCTB U
71a00paTOPHOTO 000PYIOBAHHUS

10.13

Pemarte pacuérHple 3amaud ¢ SBHO 3aJaHHON (HU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpATh (PU3UUYECKYIO MOJIEINb, BBIICIATH (PU3HMUYECKUE BETUUNHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pEHICHUs, MPOBOIAUTH PACUETHI H
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJIMNYMHBI

10.14

Pemars KauecTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PAaCCyXKJIEHHUH C OMOpod Ha H3yYCHHbIE




3aKOHBI, 3aKOHOMEPHOCTHU M (PU3HUECKUE SBICHHS

10.15

Hcnonb3oBaTe  Ipu  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPUPOBAHUS,
UHTEpIpETallid ¥ TPEACTaBICHUS Y4YeOHOW U HAay4HO-NOMYJISPHON
uHpOpMaLMK, TOMYYCHHOM U3 pa3iMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJIy4yaeMyl0 HHPOPMALIUIO

10.16

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHH

10.17

Hcmonp30BaTh TeOpeTHYECKHE 3HAHUS N0 (PU3HMKE B MMOBCEIHEBHOW JKU3HU
st obOecrieueHrss 0€30MAaCHOCTH TpU  oOpamieHuu ¢ npubopamu U
TEXHUYECKHUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3A0POBbS M COOIIOICHUS
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY KaIOIIEH cpesie

10.18

PaGoTtate B rpymme C BBINOJIHEHHWEM pPAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHATBHO PACHPEACISATh O0SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIHsSX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXJIOTO M3 YYAaCTHUKOB TPYNIBI B peIICHUE
paccmaTpuBaeMoil mpooOIeMbI

11 KJTACC

Kon
NpoBepsieMoOro
pe3yjabTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl CpeiHero 001ero o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
U TEXHOJOTHM, B MPAKTUUYECKOW MEATEIBbHOCTU JIOACH, IEIOCTHOCTh M
€IMHCTBO (PM3UYECKON KapTHHBI MUPa

11.2

Y4uThIBaTh TPAaHUIBl MPUMEHEHHsS HM3YYCHHBIX (DU3MYECKUX MOJIENCH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaTOMa, HYKJIOHHAs
MOJIeNIb aTOMHOT'O Si/ipa MPH peleHNH (PU3nYecKux 3aaa4y

11.3

Pacno3naBate ¢usndeckue siBjaeHUs (IPOLECCH) U OOBACHATH UX HA OCHOBE
3aKOHOB JJICKTPOAMHAMUKH ¥ KBAaHTOBOW (DM3UKU: dJIEKTpUYECKas
MMpOBOAUMOCTD, TCIIJIOBOC, CBCTOBOC, XUMHUYCCKOC, MArHUTHOC I[eﬁCTBHH
TOKa, B3aHMO,Z[eI>'ICTBI/Ie MAarHuToOB, 3JICKTPOMAarHuTHas WHAYKIUA, ﬂeﬁCTBHG
MarHuTHOTO TIOJISI HAa TMPOBOJHHUK C TOKOM M JBHXKYIIHWCS 3apsn,
AJIEKTPOMArHUTHBIE KOJIeOaHUs " BOJTHBI, MPSIMOJIMHEHOE
pacrpocTpaHeHHe CBETa, OTpPaKEHHE, NpeIoMIICHUuE, WHTepEepeHIs,
TUQpakus U TOJSPH3AIMS CBETa, AUCIEPCUST CBETa, (POTOIICKTPUICCKHUN
adpdext (Ppororddexr), cBeTOBOE NaBieHHE, BOZHUKHOBEHUE JIMHEHUATOTO
CIeKTpa  aroMa  BOJIOpPOAA,  €CTECTBEHHass W  HMCKYCCTBEHHas




PAAUOAKTUBHOCTD

11.4

OmnuceiBaTh U3yYEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUYECKYI0 IPOBOAMMOCTh pAa3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBIEHHUS  (IIPOIECCHI), HCIOJB3YS  (PU3UUECKUe
BEJIMYMHBI: IEKTPUUYECKUN 3aps]], CHJIa TOKA, dJIEKTPUUECKOE HANPSDKEHNE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pa3HOCTh mnoreHuuano, JJC, pabora
TOKa, MHIAYKIUS MAarHUTHOro mois, cuiaa Awmmepa, cwia JlopeHna,
WHAYKTHUBHOCTb KATYIIKH, SHEPTHs 3JIEKTPUYECKOIO0 U MAarHUTHOIO IIOJIEH,
IEepUOJl U 4acToTa KoJIeOaHUH B KosebaTeabHOM KOHTYpeE, 3aps] U cuila
TOKa B TpOllecCEe TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KojeOaHMH,
¢okycHOE paccTOsIHME M ONTHYECKas CHJa JIMH3BI, TPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUECKUN CMBICT HCIOJIb3YyEeMBIX BEIMYHMH, MX
0003HAUCHHsI W EIUHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3UUECKyIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

11.5

OnuceiBaTh M3y4YECHHBIC KBAHTOBBIE SIBICHHUS W IPOLECCHI, HCHOJb3Ys
¢u3nUecKre BETUUYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI
M YacTOTa CBETA, SHEPrusi M MMIIYJbC (OTOHA, MEpPHO] IMOIypacnasna,
DHEpPrusl CBSA3M ATOMHBIX SJEp; NPU ONHCAHUU IPABWIBHO TPAKTOBATH
(¢u3nUecKuil CMBICI UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYECHUS U CIUHHIIBI;
yKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIUYHHY C
JPYTMMH BETUYMHAMH, BBIUUCIIATH 3HAaUeHNE (PU3UUECKOM BETMYMHBI

11.6

AHann3upoBath (PU3NYECKHUE MPOLECCH U SIBICHUS, UCTIONB3Ys (PU3NIECKUE
3aKOHbI W TPHUHIOUIIBI: 3aKOH OMa, 3aKOHBI IIOCJIEAOBATCIIBHOIO H
napajuIeTbHOTO COSIMHEHUsI IPOBOJIHUKOB, 3akoH J[xoyns — JIeHia, 3akoH
AJIEKTPOMArHUTHOW MHIYKIWHU, 3aKOH TPSMOJIMHEWHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXKCHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, YPaBHEHUE
OiHmTeHa 111 GoTodDderTa, 3aKOH COXPAHCHHS DJHEPrUH, 3aKOH
COXpaHEHHsI MMITYJIbCa, 3aKOH COXPAHEHUS DIIEKTPUUYECKOTO 3apsiia, 3aKOH
COXpaHEHHsSI MAcCOBOTO YHCIA, MOCTyJlarhl bopa, 3aKOH pagroaKTUBHOTO
pacmajna; TpU 3TOM pa3IU4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE€  BBIp@XEHHE M YCJIOBUS  (IpaHUIBl,  00JacTu)
MMPUMCHUMOCTU

11.7

OnpenensaTs HampaBiIeHUE BEKTOpPa HMHIYKUUM MAarHUTHOTO  ITOJIA
IIPOBOJHMKA C TOKOM, cUiIbl Amnepa u cuiibl Jlopenna

11.8

CTpouTh W ONMHCHIBATh H300PKEHHE, CO37aBAEMOE IIJIOCKUM 3€pKajioM,
TOHKOU JTUH30H

11.9

BhBITIONMHATE AKCIEPUMEHTHI 10 HCCIEAOBaHUI0 (DU3MYECKHX SIBICHUA U
MPOIIECCOB C MCIIOIH30BAHUEM IMPSMBIX U KOCBEHHBIX U3MEPEHHUIA; IPU ITOM
dbopmynupoBath npobiemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEUIOKEHHOTO 000pYIOBaHUS, TPOBOIUTH OIBIT
U GOpPMYIIMPOBATH BHIBOJIBI

11.10

OcymiecTBIATh MpsSMbIE M KOCBEHHbIE U3MEPEHUS (PU3MUYECKUX BEIUYMH;
P ATOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHHS U HCIIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEILIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBUCHUMOCTH (M3UYECKHUX BEIMYMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh
pe3yabTaThl TONYYEHHOW 3aBHCUMOCTH (DM3WYECKHX BEIMYMH B BUJE
TaOIMI U TPaQUKOB, AETaTh BHIBOABI 110 Pe3yJIbTaTaM UCCIEIOBaHUS

11.12

Cobmronats mpaBuiia 6€301MacHOTO TPyAa MPH MPOBEICHUH HCCIICOBaHUHN B
paMKax  y4eOHOro  JKCIIEpUMEHTa, Y4YeOHO-MCCIEAOBATEIbCKOM |
HpOGKTHOI\/'I ACATCIIbBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIIbHBIX YCTpOﬁCTB n
71a00paTOPHOTO 000PYIOBAHHUS

11.13

Pemarte pacuérHple 3amaund ¢ SBHO 3aJaHHON (U3UYECKON MOJIENBIO,
UCIIONB3Ys (PU3MYECKUE 3aKOHBI M MPUHIIMIIB; HA OCHOBE aHAIM3a yCIOBUS
3a/1auu BHIOMpaTh (GPU3UUYECKYIO MOJIEINb, BBIICIATH (PU3HMUYECCKUE BETUUUHBI
U (opmynsl, HeoOXoauMble A €€ pelIeHUs, NPOBOIUTH PACUETHI U
OILICHHUBATH pea.HBHOCTI: HOJIY‘-IGHHOFO 3HAYCHUA (1)H3H‘-I€CKOI>1 BCJINYMHBI

11.14

Pemars KauecTBEHHbBIE 3aJauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIETIOYKY PAaCCyXKIEHUH C OMOpod Ha H3yYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SABJICHUS

11.15

Hcnonp3oBaTh  mpu  pemieHMH  y4eOHBIX  3a7ad  COBpPEMEHHbBIE
UH(GOPMALlMOHHBIE  TEXHOJOTHMH  JUIsl  TIOMCKA, CTPYKTYpHUpPOBaHUSA,
UHTEpPIpPETallUd U TPEACTaBICHUS Yy4eOHOW W Hay4yHO-NIONMYJISpHOU
uH(pOpMallMK, TOIYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH TOTy4aeMyto HH(popMaIHio

11.16

OOBSCHATh TPUHIMUINBI JNCUCTBUS MAIIMH, TPHOOPOB U TEXHHUYECKHUX
YCTPOWCTB;, pa3auyaTh YCJIOBHS WX 0E€30MaCHOTO WCIHOJIb30BAaHUSA B
IIOBCEIHEBHOM XKU3HU

11.17

[IpuBoAMTH pUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE NPOLECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonn3oBarn TCOPCTUUCCKHUEC 3HAHUA T10 (bH?)I/IKe B HOBCCHHGBHOﬁ KHU3HHU
s obecriedeHrss O€30IacCHOCTH TpU  OOpalleHuH ¢ mpubopamMu
TCXHUYCCKUMU yCTpOﬁCTBaMH, AJid COXpaHCHUA 3J0POBbA U COGHIO,Z[GHI/IH
HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPY)KAIOIIEH cpefie

11.19

PaGoTtate B rpymme C BBIMOJTHEHHWEM pPAa3JIMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PALMOHAIBLHO PACHPEACTATh 00S3aHHOCTH U
MJIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO
OLICHUMBATL BKJIad KaXAOro H3 YYAaCTHUKOB TPYIIIBI B PCHICHUC
paccmaTpuBaeMoil mpoodIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon Koa nposepsiemoro

pas3aejia IJIEMEHTA

HpOBepﬂeMbIe IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®usuka — Hayka o npupoxe. Hayunelie meronsl
NIO3HAHMS OKpysKarolero mupa. Ponb akciepumenTa
U TEOpUHM B TIIpoLECCE IO3HAHUSA TPUPOIBIL.
DKCIEepUMEHT B (hU3UKe

1.2

MopenupoBanue du3nueckux SIBJICHUI u
npoueccoB. Hayunsie rtunoressl. Dusznueckue
3aKOHbBI W TeOopuu. ['paHUIBl NPUMEHHUMOCTH
¢usznueckux 3aKoHOB. [IpUHIMI COOTBETCTBUS.
Porr w wmecro ¢Qusuku B PopMHpOBAHUU
COBPEMEHHOM  HAy4yHOW  KapTUHBI MHpa, B
MPAKTUYECKOU IS TEILHOCTH JIOIeH

MEXAHUWKA

KMHEMATHKA

2.1.1

MexaHudeckoe JIBIDKECHHUE. OTHOCHTENBHOCTE
MexaHuueckoro aBwxkeHus. Cucrema oOTcuéra.
TpaekTopus

2.1.2

[lepememienue, CKOpPOCTb (CpeaHsisi  CKOPOCTH,
MTHOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepUabHON
TOYKH, UX MPOEKIUU Ha OCH CHCTEMbI KOOPAHHAT.
CrokeHue nepeMeeHU U CI0KEHUE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE IMPSMOJIMHENHOE
nBwkeHue. ['paduku  3aBUCMMOCTH  KOOPIMHAT,
CKOPOCTH, YCKOPEHMS, IYTH U IepeMelicHus
MaTEepUaIbHONU TOUYKHA OT BpEMEHHU

2.14

CBobOonHoe majeHune. Y CKopeHrne CBOOOHOTO
naacHuA

2.1.5

KpuBonunerinoe JIBH>KEHUE. PaBHOMepHOE
JBUKEHHE MaTepUAIbHONM TOUYKH MO OKPYXHOCTH.
VYrioBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE YCKOPEHUE

2.1.6

TexHuueckrne YCTpPOMCTBA: CHUIOMETP, ABUKECHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE Tlepeaaun

2.1.7

[IpakTudeckue paboTel. lM3mMepeHne MIrHOBEHHOM
ckopoctu. HMccienoBaHue COOTHOLUCHUS MEXAY




IIyTSAMU, IIPOW ICHHBIMHU TEIOM 3a
MOCJIEIOBATEIbHBIC PAaBHBIC MPOMEKYTKH BPEMEHU
IpH  PAaBHOYCKOPEHHOM JIBMKCHUH C HaYaJIbHOU
CKOpPOCThIO, paBHOM Hym0. M3ydeHuwe NBUKEHUS
mapuka B BA3KOM JKUAKOCTU. M3ydeHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTATHHO

2.2

JUHAMUKA

2.2.1

IIpuHnun  orHocurensHocTH ['ammited.  llepsslid
3akoH HeroroHa. HepuuanbHble CHCTEMBI OTCUETa

222

Macca tena. Cuna. [IpuHIMn cynepno3uiuy Cui

223

Bropoii 3akoH HbroToHa 1511 MaTepuanbHOU TOYKHU B
uHepuuanbHoU cucteme orcuéra (MCO). Tpermit
3aKkOH HpI0TOHA 11711 MaTepHalIbHBIX TOYEK

22.4

3aKkoH BCeMUpHOTO TAroTeHus. Cuna TSHKECTH.
[TepBas kocmuueckasi CKopocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TpeHue. Cuia TpeHUS
CKOJIBXKEHHUsSI M cuiia TpeHus nokos. Koaddumument
TpeHus. Cuia CONpOTUBICHUS TIPU JBIXKEHUH Teja
B )KMJIKOCTHU WJIU Ta3e

227

HOCTyHaTeHBHOG u BpamaTCJIbHOC JABUXXCHUC
abcooTHO TBEPIOTO Tena

2.2.8

MoOMEHT CuiIbl OTHOCHTEIBHO OCH BpAILICHUS.
[1neyo cumbl. Y caoBUs paBHOBECHS TBEPAOTO TEa B
nco

229

TexHuueckre ycTporucTBa: MOIMUITHUKH, IBUKECHHE
HCKYCCTBEHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckne paboTel. M3yueHue JBUIKEHUS
Opycka MO HaKJIOHHOHM IUIOCKOCTH TOJ JIEHCTBHEM
HECKOJIBKUX cwil. MccrnenoBaHue 3aBUCUMOCTH CHUJI
VIPYTrOCTH, BO3HUKAOIUX B JaedopMupyemoit
NpYyXKHUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHBI UX
nedopmaruu. MccnenoBanue ycioBH paBHOBECHS
TBEPJOTO TEJIA, UMEIOIETO OCh BPAILEHUS

23

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepHaIbHBIX TOYEK. MIMIysIbC CUIIBI U U3MEHEHUE
UMITyJIbCa TeJla

232

3akoH coxpaHeHnus ummynbca B MCO. PeakTtuBHOE
JBUKECHHE

233

PaGora cumnel




234

MoHocTs CHIIBI

235

Kunernueckas »sHeprus MaTepHaIbHONM  TOYKH.
TeopeMao KMHETUYECKOU JHEPIUU

2.3.6

[TorenumansHas sHeprud. [loTeHIManbHas >HEPrus
yIpyro nehopMUPOBAHHON MIPY>KUHBI.
[ToTeHmanpHas SHEPTUs Teja BOJIU3U MMOBEPXHOCTH
3emnu

2.3.7

ITorennuansHBIE U HENMOTEHIMAIbHBIE CHIIBL. CBS3b
paboThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHUEM
MEXaHUYECKOW DSHEPrud CHCTEMBI Tel. 3aKOH
COXpaHEHUSI MEXaHUYECKOU SHEPTUH

238

VYipyrue u Heynpyrue CTOJIKHOBEHUS

239

TexHuueckne  yCTpOMCTBA:  JBUIKEHHE  PaKeT,
BOZOMET, KOIIEp, IIPYKUHHBIN [TUCTOJIET

2.3.10

[IpakTrueckue padboTel. 3yueHue cBSI3U CKOpoOCTen
Tel mpu Heynpyrom ynape. MccinemoBanue cBS3U
paboThl CHJIBI C HW3MEHEHHEM MEXaHH4eCKOU
SHEpPruu Tena

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPHH

OcHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE ABUIKEHUE.
Huddysus. Xapakrep ABUIKEHUS U B3aUMOICHCTBUS
YaCTHUI[ BEIECTBA
Mogenu CTpOoeHUsI Ta30B, KUIAKOCTEHM M TBEPIBIX

3.1.2 Tel U OOBSCHEHHE CBOMCTB BeEIeCTBA Ha OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYII. KonuuectBo BEILIECTBA.
[TocTostnuas ABoraapo

31 314 TermoBoe  paBHOBecue. Temmeparypa u  e€

usmepenue. lllkana remneparyp Llenbcus
Mogens wuaeanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKON TEOpUH HJICATTbHOTO
rasa
AOcomoTHasi TeMiieparypa Kak Mepa CcpeaHei

3.1.6 KMHETUYECKOM OSHEpPruu  TEIUIOBOTO  JBUKCHUS
yactuil raza. [lIkana temneparyp KenbBuna

317 VpaBuenne Kunaneiipona — MengeneeBa. 3akoH
Janprona

318 I"a30BbIe 3aKOHBI. M301ITpOIIECCHI B UIC€AIBHOM Ta3€ C

IMOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TEpMa,




u30Xx0pa, u3odapa

3.1.9

TexHU4YeCKHe yCTPOMCTBA: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padoTel. M3mepenne mMacchl BO3ayxa
B KJIACCHOW KOMHare. MccnenoBaHue 3aBHCHUMOCTH
MEXIYy IMapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepMoguHamuyeckast cucrema. Buytpennsis
SHEPTUsl TePMOJANHAMHYECKON CHCTEMBI U CHOCOOBI
€€ U3MEHEHUS

322

KonmnyectBo TemnoTrel W pabota. BHyTpeHHSs
SHEPrusl OJTHOATOMHOTO UJICAIbHOTO Tra3a

323

Bunpr TeIJIoNepe1ayu: TEIJIONPOBOIHOCTb,
KOHBEKLUsA, M3aydeHHe. TelutoéMKOCTh — Tela.
VnempHas  TEIIOEMKOCTHL  BemiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIIONEepeiaue

324

IlepBbiii  3akoH TepmoauHamuku. [IpuMeHeHue
NIEPBOr0 3aKOHA TEPMOAMHAMUKH K M30IPOLIECCAM.
I'paduueckas uaTEpHIpEeTanus pabOTHI Taza

3.2.5

Tenmosrwie MAIlIUHBI. [TpuHIUIIBL JIEeUCTBUS
TerioBbix MamuH. [IpeoOpa3oBaHust SHEpPruu B
TeroBelX MamuHax. Kosddumuent mnonesnoro
neiictBus (manee — KI1J1) TeruoBoit mammabl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeobpaTumocTh
IPOLECCOB B IpupoAe. TemioBble JBUTATEIH.
DKOoJIOrnYecKre mpoodIeMbl TEIIOHEPTeTHKU

3.2.7

TexHuueckrne yCTpOWCTBA: BUTATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHTUITUOHED

3.2.8

[Ipaktuyeckne paboTbl. M3MmepeHue yIeNbHOM
TEMJI0EMKOCTH

33

AT'PET'ATHBIE CO

CTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanne W KoHaeHcanus. Mcmapenue u
KUIIEHUEe. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS

332

A6COJIIOTH8.}I 1 OTHOCUTCIIbHAs BJIAKHOCTDH BO3I[YX21.
Hacelmennsiii nap

333

Teépnoe Ttenmo. Kpucramnuueckue u amopdHbie
Tena. AHU3O0TPOINHS CBOMCTB KpuCTalioB. JKuakue
Kpuctauibl. COBpeMEHHbIE MaTepHUAaIIbI

334

[InaBnenne W KpucTauIM3ausa. YeabHas TEejaoTa




riaBnieHus. Cyomumarus

3.3.5 YpaBHeHHE TEIIOBOTO OajaHca
Texnuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU TOTYyUCHUS
o COBPEMEHHBIX  MarepuaioB, B TOM  YHCIIE
HAaHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuyeckue pabGoTbl. M3MepeHne BIAXKHOCTH
e BO31yXa
4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA
411 OnexTpuzauus Ten. ONeKTpudyeckuid 3apsn. [lBa
o BHUJIa 3JIEKTPHUCCKUX 3aPsI0B
4.1.2 [IpoBOAHUKY, AUAIEKTPUKHU U TTOTYIIPOBOIHUKH
4.1.3 3aK0OH COXpaHEHUsl ANEKTPUUECKOro 3apsiaa
4.1.4 Bzaumopeiictue 3apsanoB. 3akoH Kynona
DneKTpuueckoe roJe. HanpsxénaocTts
4.1.5 3NeKTpUYecKoro mnojs. [IpuHuun cynepno3uiuu.
JIuHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui 3IEKTPOCTATUYECKOTO TOJISL.
o IMorennuan. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKM W [OUANEKTPUKH B  TOCTOSHHOM
4.1.7 BIIEKTPUYECKOM noJie. JwuanexkTpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKkocTh. KoHaeHcatop. DIEeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCATOpa. JHEPrusi 3apsiKEHHOTO
KOHJIeHCaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTATUYECKAS 3alluTa,
o 3a3eMIICHHE  DJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP
41.10 [IpakTrueckue paboTHL. N3mepenue
o SIIEKTPOEMKOCTH KOHJICHCATOPA
IIOCTOSIHHBIN DJIEKTPUYECKUIM TOK. TOKU B PASJIMYHBIX
CPEAX
VYcnosus CYLIECTBOBAHUS MOCTOSTHHOTO
4.2.1 3NEKTpUYecKoro Toka. Mcrounuku Toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
42.2 Hanpsbxkenue. 3akon OMa it yyacTka Lenu
473 DIIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE
o CONPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOe, NapaieibHOE, CMEIIAHHOE




COCANHCHUC ITPOBOAHUKOB

4.2.5

PaGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

4.2.6

MontHOCTb SJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTpoaBrkymas cuna (gamee — DJIC) wm
BHYTpEHHEE COMPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJTHOU (3aMKHYTOI)
3NeKTpUYecKou enu. Koporkoe 3ambikaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COIIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

OJIeKTpuyYeckuid TOK B  Bakyyme. CBolcTBa
3IEKTPOHHBIX MMYYKOB

4.2.10

[onympoBonuuku. CoOcTBeHHass W IpHUMEcHas
MPOBOAUMOCTh MOJYIPOBOAHUKOB. CBOICTBa p-n
nepexoja. [loaynpoBoaHNKOBBIE TPHUOOPHI

4.2.11

DIEKTPUUECKUI TOK B AIEKTPOJIUTAX.
DNEKTPONUTHYECKAs JUCCOLHAIUSA. DIEKTPOIIN3

4.2.12

DJIeKTpUYECKui TOK B razax. CaMOCTOATENIbHBIN U
HECaMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOrO paspsana. Moinnus. [Inazma

4.2.13

TexHUuecKrue yCTpOMCTBA: aMIIEpPMETP, BOJBTMETD,
peocTtaTt, UCTOYHUKHU TOKa, dJIEKTPOHArpeBaTeIbHbIe
IpUOOPHI, AJIEKTPOOCBETUTEIILHBIE IPUOOPHI,
TEPMOMETDP CONPOTUBJICHUS, BAKYYMHBIH JHOJ,
TEPMHCTOPHI " (hOTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN TUOJ, FaJIbBAHUKA

4.2.14

[IpakTuueckue paboTel. M3yueHue cMemIaHHOTO
COETMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHMka TOKa M €ro
BHYTPEHHETO COINPOTHBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon Koanposepsiemoro

pa3aeaa 3JIEMEHTA

HpOBepﬂeMbIe 3JEMEHTHBI COACPKAHUSA

4 OJIEKTPOJMHAMUKA
43 MATHUTHOE I10JIE. DJIEKTPOMATHUTHAA UHAYKIUA
’ 43.1 ITocTostHHEIE MAaTrHUTEI. BzaumoneiictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM MHAYKIUU.
[IpuHnun cynepnozunmu. JIMHMM — MarHUTHOMR

4.32 UHIyKIud. KapTuHa JTHHWI MAarHUTHOM MHIYKIMH
MOJISI TOCTOSIHHBIX MArHUTOB
MaruutHoe nojie mpoBOAHUKAa ¢ TOKOM. KapTuHa
JUHUN MOJs JJIMHHOTO MPsSIMOrO MNPOBOJHUKA M
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOAHMKA, KATYIIKH C
TokoM. OnmweiT  Opcrena.  BzaumoneiictBue
MPOBOJIHUKOB C TOKOM
43.4 Cuna Ammepa, €€ MOJyJib U HalpaBJICHUE
Cuna JlopeHua, €€ MOAYyJdb U HalpaBJCHUE.
4.3.5 JIBrKeHHE 3apsyKEHHOM 4acTULbl B OJHOPOJIHOM
MarHuTHOM noJje. PaGota cubl JlopeHia
4.3.6 SIBneHue ANeKTPOMarHUTHOM MHIYKIIUU
437 [ToTok BEKTOpa MArHUTHON MHIYKIIMHU
438 OJAC wuHaykmuu. 3aKOH  3JIEKTPOMAarHUTHOU
e uHayknuu Papaest
Buxpeoe anekrpudeckoe nosie. 31C nHaykiuu B
4.3.9 IIPOBOJAHMKE, JABWXKYIIEMCS IOCTYIAaTeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [TpaBuiio Jlenna
4311 NunyktuBHocTh. fBienune camomHaykiuu. DJC
e CaMOUHTYKI[HH
4.3.12 DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM
4.3.13 DNEeKTpOMarHuTHOE I0JIe
TexHuueckrue yCcTpoNCTBa: MOCTOSHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTHI, JJIEKTPOIABUTATEND, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS M€Yb
[IpakTnueckue paboTel. M3yueHne MarHUTHOTO
MoJIsl KaTyIIKA ¢ TOKOM. MccinenoBanue AeicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBJICHUS ANEKTPOMATHUTHOMN
WHIYKIUU

5 KOJIEBAHUS 1 BOJIHBI
MEXAHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
KomnebarensHasg cucrtema. CBOOOMHBIE KOJIEOAHU.
51 5.1.1 ["apmonnueckune xosebanus. Ilepuon, dacroTa,
' amruTyAa u ¢asza xonedaHui
5.1.2 [IpyXuHHBIA MasTHUK. MaTeMaTU4eCKUil MassTHUK
5.13 VYpaBHeHue FapMOHUYECKHUX KoJieOaHuH.




Kunemarnueckoen JUHaAMHUYCCKOC OIIMCAaHUC
K0JIe0aTeJIbHOTO JABWXKCHU A

[IpeBpamienne 3HEpPruM NP  TaAPMOHHUYECKUX
Kosebanusax. CBsA3b  aMIUIUTYAbl  KosieOaHUU

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJIeOaHHii
€€ CKOPOCTHU U YCKOPECHMUS
KosebarenpHbIi KOHTYP. CBoOogubIe
DJIGKTPOMATrHUTHBIC KOJEOAHUST B  WACATHLHOM
5.1.5 KoJIeOATeIbHOM ~ KOHTYype. AHAJIOTHS — MEXIY
MEXaHUYECKUMU u ANEKTPOMATrHUTHBIMH
konebanusmu. ®opmymna Tomcona
516 3aKOH COXpaHEHHUs DSHEPruh B  HUACATHLHOM
o KO0JIcOATETPHOM KOHTYpPE
Brinyxaennbie MeXaHHYeCKHe Kosie0aHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbeIHYXAeHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHusl.
518 [lepemennsiit Tok. CUHYCOMIaIbHBINA IEPEMEHHBIN
o TOK.
519 MOoMHOCTh MEPEMEHHOTO TOKa. AMIUIUTYIHOE M
o JefCcTByIOlIEe 3HAYEHHE CUITBI TOKA U HATIPSKECHUSI
Tpanchopmarop. IlpomsBoacTBo, mepegada u
notpebdieHue INEKTPUYECKOM SHEPIHH.
51.10 OKOJIOTUYECKHE  PUCKU  TPH  MPOU3BOJACTBE
o SJIEKTPHYECKOI SHEPTHH. KyneTypa
UCTIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3HU
5111 TexHuueckue YCTpOMCTBA: cericmorpad,
o DIIEKTPUYECKUI 3BOHOK, IMHUU 3JIEKTPOIIEpeIay
[IpakTnueckue paboTHI. Uccnenosanue
3aBHCHMOCTH I€pHOJia MaJIbIX KoseOaHui rpy3a Ha
5112 HUTH OT JUIMHBlL HUTH W  Macchl TIpysa.

HccnenoBanue MEepeMEHHOTO0 TOKa B IEMH U3
MOCJICIOBATEILHO COCAMHEHHBIX KOHJICHCATOPA,
KaTYIIKU U pe3ucTopa

5.2

MEXAHUYECKUE U DJIEKTPOMAI'HUTHBLIE BOJIHbI

MexaHudyeckue BOJIHBI, YCIIOBHSI

501 pacIpoCTpaHeHUSI. [Mepuon. CkopocTth

o pacipoCTpaHeHus U JUIMHA BOJIHEL. [lonepeynsie u
IPOJIOJIbHBIC BOJIHBI

591 WuTepdepenius u audpakius
o MEXaHUYECKUX BOJIH

5.2.3 3Byk. CxopocTh 3ByKa. [’ poMKOCTh 3ByKa. BricoTa




toHa. TemOp 3ByKa

524

DIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3IIYy4YCHHUS
JIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTaMs
BeKTOpOB E, B ¥ v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

525

CBolicTBa 3JICKTPOMAarHMTHBIX BOJH: OTpakKEHUE,
peioMIIEHHE, MOJIIpU3aLus, nudpaxus,
unTepdepeniys. CKOpPOCTh AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama »aeKTpOMarHUTHBIX BOJH. [IpumMeHneHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHI_II/IHBI paI[I/IOCB}IBI/I n TCIICBUICHUSL.
Pannonokamnus. DIEKTPOMarHWTHOE 3arpsi3HEHUE
OKPYKaIOIe Cpebl

528

Texnuueckue YCTpOMCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JUArHOCTHKAa B
TEXHUKE W MEIULUHE, pajgap, paguoNpUEMHUK,
TeNIeBU30p, aHTeHHa, Tenedon, CBY-neun

53

OIITHUKA

5.3.1

[IpsMonMHETHOE  paclpoOCTpaHEHHE CBETa B
oaHOpoHOM cpene. JIyu cBeta

532

OtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHHit B INIOCKOM 3epKalie

5.33

[Ipenomnenue cBera. 3aKOHBI IPEIOMIICHUS CBETA.
AOCONIOTHBIN MTOKa3aTesb MPETOMIICHUS

534

[Tonmnoe BHyTpeHHee oTpaxenue. I[lpenenbHbIn
YroJI TOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucniepcust cBeta. CI0XKHBIN cocTaB 6eoro cBeTa.

IlseT

5.3.6

Coluparonue W paccewBaromyue JWH3BL TOHKas
nuH3a. POKYCHOE PAaCCTOSHUE U ONTUYECKasl CHIIA
TOHKOM JuH3BL. [locTpoeHue wu300pakeHuil B
cOoOMparIIUX U pacceuBaromux JuH3ax. Dopmyra
TOHKOM JIMH3EL. Y BeIMYEHHUE, JaBaeMOE JINH301

5.3.7

[Ipenemns MPUMEHUMOCTH reOMETPUYECKOI
OIITUKHU

5.3.8

HNutepdepentusa cBera. KorepeHTHbIE MCTOUYHUKH.
VYcnosus Ha0I01eHus MaKCHMYMOB u
MUHUMYMOB B UHTEp(EPEHIIMOHHON KapTUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHUKOB
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Hudpakuus cBera. JudpakuuoHHas peméTka.




VYcnoBue HaOMIOCHNS TTIABHBIX MaKCHUMYMOB IIPH
NaJicHil  MOHOXPOMAaTHYECKOTO ~ CBeTa  Ha
T (PaKITMOHHYIO PEIIETKY

5.3.10 [Tongpuzauus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,
5311 doToanmapar, MTPOCKITNOHHBIH ammapar,
o MHKDPOCKOII, ~TEJECKOIl, BOJIOKOHHAs  OITHKa,
TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]
[Ipaktnueckue paboTel. M3mepeHue mokazaTens
5312 MPETOMIICHUS. Uccnenosanue CBOICTB
o n300paxkenuii B uH3ax. Habmomenue qucrnepcun
CBeTa

DJIEMEHTHI CIIELIMAJIbBHOM TEOPMU OTHOCUTEJIBHOCTH

6.1

I'panuisl IIPUMEHUMOCTHU KJIACCHUYECKOU
MexaHuku. [locTynarsl TeOpUM OTHOCUTEIBLHOCTH:
WHBAPUAHTHOCTb MOXYJSL CKOPOCTH CBETa B
BaKyyMe€, IPUHIMII OTHOCUTEIBHOCTH DIHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
3aMeZ[.H€HI/I€ BPCMCHU U COKpPAIICHUC OJIMHBI

6.3

DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI

6.4

CBs3p  Macchl C  DJHEPrMEM M UMIYJIbCOM
CBOOOJHOW YaCTHIIBI. DHEPrUsl MOKOsI CBOOOIHOM
qaCTUIIbI

KBAHTOBA ®U3UKA

7.1

3JIEMEHThI KBAHTOBOU OIITUKU

7.1.1

®otonbl. @Dopmyna I[lianka CcBSI3M HSHEPruu
¢oroHa ¢ ero yacToToi. DHEPrust M HMILYJIbC
¢dorona

OTtkpeiTue u uccneaopanue Gorodpdexra. OmbITHI
A.T". CroneroBa. 3akons! potorddexra

VYpaBuenue OiHmrTeiiHa ans  poTtorddexra.
«Kpacnas rpanuma» horodddexra

7.1.4

Hasnenue ceera. OnbiTel [1.H. Jlebenena

7.1.5

XUMHYECKOE NEUCTBUE CBETA

TexHuueckue YCTPOMCTBA: dboTodIIeMEHT,

doromatuuk, comHeHas OaTrapesi, CBETOINO]T

7.2

CTPOEHHME ATOMA

7.2.1

Mopnens atoma Tomcona. OnbiTel Pezepdopaa mo
HCCIIEIOBAHUIO CTpOeHHS aToma. [Inanerapuas
MOJIEJIb aTOMa

7.2.2

IToctymarer bopa. HM3nyuenue u moryonieHue




(GOTOHOB TIpH TEpexoje aromMa C OJHOTO YPOBHS
SHepruu Ha Apyroi. Bumbl crektpoB. Cnektp
YpOBHEHN 3HEPTUU aToMa BOAOPOa
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BousiHoBBIE CcBOMicTBa yactull. Bomubel ne bpoiis.
KopnyckymsipHo-BostHOBOM Jtyanu3Mm. Judpaxius
JJIEKTPOHOB HA KpHUCTAJIIAX

7.2.4

CnoHTaHHOE M BBIHYXKIEHHOE  M3JIy4YCHHE.
VYCTpoiicTBO U NPUHIIHI PabOTHI J1a3epa

7.2.5

TexHUuecKkrne yCTpPOMCTBA: CHEKTPAJIbHBIA aHAIN3
(cexTpockomn), J1azep, KBAaHTOBBIM KOMITBIOTEP

7.2.6

[IpakTnueckue paboThI. Habmronenue
JIMHENYaTOro CIEKTpa

7.3

ATOMHOE PO

7.3.1

Meronsl HaOIr01eHUS u perucTpanuu
3JIEMEHTaPHBIX YACTHI]

7.3.2

OTkpeiTHE paguoakTuBHOCTH. OnbIThl Pesepdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTHUBHOIO
u3nydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3Iy4YeHus. BiausHue paguoakTHBHOCTH Ha JKUBBIE
OpraHU3MBI

7.3.3

OtkpelTHe TpoTOHa M HeWTpoHa. HykioHHas
Monenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe uucio sapa. M3oronst

7.3.4

Anbda-pacniaz. DIEKTPOHHBIA W TO3UTPOHHBIN
Oera-pacma. ["amMMma-u3myueHue. 3aKkoH
PaAMoOaKTUBHOIO pacnaja

7.3.5

DHeprus CBA3M HYKJIOHOB B sipe. SnepHbIE CUIIbI.
HedekT macchl smpa

7.3.6

Snepusle peakuuu. [lenenue u CUHTE3 sSAEp

7.3.7

Snepubii  peaktop. TepMosSimepHBIA  CHHTE3.
[Ipobnembl U MEepCreKTUBHI SIEPHON YHEPTEeTHKH.
DKOJIOTUYECKHUE ACIIEKTHI SIAEPHOU SHEPTETUKU

7.3.8

DyieMeHTapHble 4YacTUIlbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICHCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunnscona, siiepHbiii peakTop, atoMHasi bomba

7.3.10

[Ipaktnueckue pabotel. McciemoBanue TpPEeKoOB
yacTull (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro Heba. Co3Be3nusi, sipKkue 3BE3BI,
IJIaHCThI, X BUAUMOC NBUKCHUC




8.2

Conneunas cucrema. IlmaHeTsl 3eMHOI TpyIIIBL.
[InaHeTBI-TUTaHTBl M MX CIYTHHKH, KapJIUKOBBIC
ia"eTsl. Manslie Tesa CONHEYHOU CUCTEMBI

8.3

Conrme, ¢orochepa u armochepa. ComHeqHas
AKTUBHOCTbH

8.4

Nctounuk sHeprun CosHIa v 3BE311

8.5

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, ux
B3aMMOCBS3b. [[narpaMMma «CHeKTpaIbHBIN KJIacC —
CBETUMOCTDY. 3BE3 bl TJIaBHOU
MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTb) TUIS 3BE31 TJIaBHOM
MOCJIEI0BATEIbHOCTH

8.6

Buytpennee crtpoenue 3BE31. COBpeMEHHBIE
MPEACTABJICHUSI O TPOUCXOXKICHUU U DBOJIIOIUU
CouHIta ¥ 3BE311. DTamnkbl )KU3HU 3BE3]

8.7

Muneunsiii ITyts — Hama ['anaktuka. CnupanbHast
cTpykTypa ['anakTuku, pacnpeneneHue 3BE31, raza
n neud. Ilomoxenme u  aBwxkenne CoiHIAa B
["amakTuke. [1nockas u chepruyeckas moacUCTEMbI
["anmakTukn

8.8

Tunsl ranakTuk. PaauoralakTMKh W KBas3apbl.
UéEpHsbie IbIpHI B iApax rajlakKTUK

8.9

Bcenennas. Pacmmpenne Bceenennoil.  3akoH
Xab06ma. Pa3beranue ranaktuk. Bo3pact u panuyc
Bcenennoii, teopust bosbioro B3peiBa. Mogaens
«ropsiuei Beenennoii». PenukroBoe nsirydeHue

8.10

Macmrabnas CTPYKTypa Bcenennoii.
Meraranakrtuka. Hepeménnsie poOIeMbl
aCTPOHOMHHU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHEero 001ero
o0pa3oBaHuM

CchopMupoBaHHOCTH YMEHMH pacro3HaBaTh (PU3MUECKUE SIBICHUS

(portecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJ'Ia,Z[GHI/Ie OCHOBOIIOJararommumMmn (1)H3H‘-I€CKI/IMI/I IIOHATUAMU n

BEJIMYMHAMU, XapaKTEePU3yIOIUMHU (U3HUECKHUE TPOLECCHI

ChopMHUpPOBAaHHOCT, YMEHUW TPUMEHATH 3aKOHBI KIJIACCHUYECKOU
MEXaHHKH, MOJIEKYIISIPHOM buzuku u TEPMOJUHAMUKH,
QJICKTPOAWMHAMUKU, KBaHTOBOU (bHBHKH JI1 aHallku3a U OG’LHCHGHI/IH
SABJICHUM MHUKPOMHUDPA, MAKPOMHMpA UM MeEraMupa, pas3jiMyarb YCJIOBHS
(rpanuIbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOLmil xapakrep (QyHAaMEHTalIbHBIX 3aKOHOB U OTPAaHUYEHHOCTD
HUCIIOJIB30BaHUsA 4YaCTHBIX 3aKOHOB, AHAJIU3UPOBATH (bmnqecxne
MPOLIECChl,  HUCTONB3yS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI U

3aKOHOMCPHOCTH

ChopMupOBaHHOCTH yMEHHUS pa3nuyaTh YCIOBUS IMPUMEHUMOCTH

Mozeel (pU3NIeCKuX Te U MPOIECCOB (SIBICHUH)

ChopMHUpOBAaHHOCT, yMEHHS peliaTh pPAcUETHBIE 3a7a4d C SBHO
3aIaHHOW W HESBHO 3aJJaHHON (PU3MYECKOM MOJIENIbIO: HA OCHOBAHHH
aHajM3a YCIOBHsS BbIOMpaTh (U3UUECKUE MOJEIH, OTBEYAIOLINE
TpeOOBaHUAM 3a7a4UH, IPUMEHATH (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTynaThl  (U3WYECKUX  TEOpPUHM  TPH  HMCIOIB30BAHUH
MaTeMaTHUYeCKUX METOJIOB PEIICHUS 3a/1ad, MPOBOJUTH PAacu€Thl Ha
OCHOBaHHMHM HUMCIOIIUXCA OaHHBIX, aHa.HI/ISI/IpOBaTB pe3yanaTbl nu
KOPPEKTUpPOBaTb  METOABI  pelIeHUus ¢  Y4E€TOM  IOJIYyYEHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIC 3a7aud, TpeOyromMe MPUMEHEHUs 3HAHUU M3
pasHBIX pa3feyioB MIKOJIBHOIO Kypca (M3MKH, a TaKKe HMHTErpaluu
3HAHMW W3 JPYI'MX MPEIMETOB €CTECTBEHHOHAYYHOIO  LIMKIIA:
BBICTPaUBaTh JIOTHYECKYIO IIENOYKY pacCyKICHUM C OIOpod Ha

HU3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bmnqecxne SIBJICHHUA




Bnaz[eHHe OCHOBHBIMH METOJaMU HAay4YHOT'O IIO3HaHU,
HCIIOJIb3YCMBIMHU B (1)I/I3I/IKGI MNpoBOAWUTL HPSAMBIC U KOCBCHHBIC
M3MEpeHUsT (DU3UYECKUX BEIWYWH, BHIOMpAs ONTHMAIBHBIA CIIOCOO
W3MEPEHUsST U WCIOJIB3Ysl U3BECTHBIE METOMBI OIEHKH TOTPEIIHOCTEH
W3MEpEHUH, MPOBOIUTH WCCIEAOBAHUE 3aBUCHMOCTEH (U3HUECKUX
BCIIMYNH C HUCIIOJIB30BAHHUEM MMPAMBIX HBMGPGHHﬁ, OGBHCHHTB
MOJTyYCHHBIC PE3YNbTaThl, UCHOIB3YS (U3NUYECKHE TCOPUH, 3aKOHBI U
MIOHATHS, W JIEJIaTh BBIBOJBI; COONIIOATh MpaBmiia 0€30IacHOTO Tpyaa
P MPOBEJACHUN KCCIIECIOBAaHUI B paMKaX y4eOHOTO SKCIEPUMEHTa U
y4e0HO-HUCCIeIOBATEIbCKONW  ACSITENPHOCTH C  HCIOJIh30BAaHUEM
IU(PPOBBIX  HM3MEPUTEIBHBIX  YCTPOHMCTB W JIaDOpaTOPHOTO

o0opyIoBaHUS

ChopMUpOBAaHHOCT, ~ YMEHUW  aHAIM3UpPOBaTH M OIICHUBATH
MOCeACTBHs ObITOBOI M MPOM3BOACTBEHHOM N1EATENHHOCTH YEIOBEKa,
CBSI3aHHON C (DPM3MUYECKUMH MPOILIECCAaMU, C TO3UIHKA 3KOJIOTUIECKOU
0€e30MacHOCTH; IIPEICTABICHUI 0 paloHaIbHOM
MPUPOJONOIB30BaHUM, A  TakkK€  pPa3yMHOM  HCIOJb30BAHUH
JOCTMKEHHM HAyKM W TEXHOJOTMWA JUIsl JAJbHEWILEro pa3BUTHUS

4eJI0BEYECKOro 00IIeCcTBa

OBnazeHre pa3IUYHBIMH criocobaMu  paboThl ¢ HMHpOpManuei
(Gu3MYeCKOro  CoAepX)aHWSA C  HCIOJNBb30BAaHUEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTWH; pa3BUTHE YMEHHUIl KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MoJydyaeMoi nHpopmanuu
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ChopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSITH  OCHOBOIIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUU M 3aKOHBI [JIs AaHaIW3a H
00BsICHEHUST (PU3UYECKUX TPOIECCOB, MPOUCXOAAIINX Ha 3BE3NAX, B
3BE3AHBIX CHUCTEMAX, B MEXIAIAKTUYECKON CpeAe; JABUIKECHUS

HEOECHBIX TeJI, DBOJIOLMH 3BE€311 M Beenennoi




IIEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjaemMe
MBI HTA

IIpoBepsieMblii 3JIEMEHT COJEPKAHUSA

MEXAHUWKA

1.1

KNMHEMATHKA

MexaHu4deckoe JABHIKCHHC. OTHOCUTENBHOCTh MEXAaHUYECKOTO

nBmkenusa. Cucrema oTcuéra

MarepuanbHas TOUKa.

TpaeKTopHa

E€ paryc-BeKrop:
7(r)=(x(z) pM2)=(2)),

TPaeKTOpIIA,

IIEPEMEIICHIIC:

= (Ax,Av, A7),

IyTb.
CloxeHHe NepeMeleHuit:

N =, + 1

CkopocTh MaTepUaIbHON TOUKHU:

Ax ,
v, =— =X,. aHAJOITYHO v, =Y,, U.=Z/.
At o :
CIoXeHIe CKOPOCTeil: o, =0, + 0, -
Brruncnienne nepeMeiieHus u myTu MaTepraibHON TOYKH MPU
NPSIMOJINHEHHOM JIBUKEHUU BJOJIb OCH X MO TpaduKy

3aBUCHUMOCTH Vx(t)




- . AU -,
chopeaue MaTepHajJIbHOI TOYKII: a = — =v, = (a
r—=0

a _Avu,

x

~ =(v,),". aHamOII4HO a, = (v, )r’; a.=(v.)"
ar=0

PaBHOMepHOe HpﬂMOJ’IHHGIﬁHOG JABUKCHUC!

x(t) = xg + vout

1.1.5
Ve (t) — vy, = const
PaBHOYCKOpCHHOC HpﬂMOﬂHHCﬁHOC JOBUXKCHUC:
xX(1)=x, +u, t +—=
v (t)=vu, +at
1.1.6 a, = const
v, — U, =2a,(x; - x,)
TIpII JBIDKEHIII B OJHOM HAIpPABJIEHIH MyTh § = 1~ 22
CBO6OI[HOC naacHue. YCKOpeHI/Ie CBO6OI[HOFO HaacHus.
Yi v
L
1.1.7
Yo &
0 X0 X

JIBuxeHue tena, OpOIIEHHOTO MO/ YIJIOM ¢ K TOPU30HTY:




x() =x, + Uyt =x, +U,cosa- ¢

gt

I ,
V(@) =y, +Up,t + g‘T =V, +Usina-f—=—

v,(t)=v,, + g, =v,sino— gt

g.=0
g, =—g=const

f
l
{vx(r) = U, =U,Ccosa

KpuBonuneiinoe neuxenue. [BuxeHne MaTepUaaIbHON TOUKH
10 OKPY’KHOCTH.
VYri0Bast ¥ IMHEWHAsE CKOPOCTh TOUKHU:

v = wR

IIpu paBHOMEPHOM JIBUYKEHUH TOUYKH IO OKPY>KHOCTH

_2n_2
w= = U

. LleHTpOCTpEMUTEIBHOE YCKOPEHUE TOUKHU:

. [TosiHOE yCKOpeHHE MaTepruaIbHON TOUKH

Teépnoe Teno. [locTynarensHOE U BpalIATEIbHOE ABUKEHUE

TBEPJIOTO TENa

1.2

JUHAMUKA

1.2.1

HNuepumansubie cucteMbl oTcuéta. [lepBriii 3akoH HproToHa.

[Tpuniun otHocuTenbHOCTH ["anunes

1.2.2

Macca tena. IToTHOCTD BelliecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMN Cyneprno3uLuu CUIL:

-

FpaBHo,aeﬁCTB = Fl + F2+- -




1.2.4

Bropoii 3akon Herorona: 11t marepuanbHoil Touku B 1CO

>
-

F]_ =maq

Ap = FAt

pu

-

F = const

1.2.5

Fy Fy,

Tperuit 3akoH HproToHa 1711 MaTepUaIbHBIX TOYEK:

>

Fip; = —Fp

1.2.6

3aKOH BCEMHPHOTO TATOTEHUS: CHJIbI TPUTSKEHUS MEXKITY
TOYEYHBIMHA MacCcaMy paBHBI
mim;
RZ

F=aG

Cuna tsoxkectu. lleHTp TsbkecTu Tenma. 3aBUCHUMOCTH CHIIBI

TSKECTH OT BBICOTHI h Haa MOBCPXHOCTBIO IMIJIAHCTBI paauyCOM

RO:

GMm

M9 = Ro + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHUs CKOJIbKEHHS:

Frp = uN

Cuna TpeHus OKOSL:




Koaddumment tpenns

JaBneHue:
Fy
1.2.9 =—=
P=7%
1.3 CTATHUKA
<
F
MoOMEHT CuiIbl OTHOCUTENILHO OCH BPAILICHUS:
1.3.1
M| = FI, re | — mieqo cubl
F
OTHOCHUTEIBHO ocH, npoxonsmet — yepes  Touky O
MEPIEeHIUKYISIPHO PUCYHKY
enTp macc Tena. LleHTp Macc cCuCTeMbl MAaTEpHAIBHBIX TOUYEK:
> myr; + myry+...
rH.M. =
my +my+...
1.3.2
B onHOpOAHOM 1OJIE TSXKECTH
(g = const)
LEHTpP Macc TeJla COBIMAJAET C €ro LIEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
IA/II +M,+...=0
1.3.3

1}7'1 +F+...=0

3akoH [Tackansg

JaBnenue B )kuakocTH, mokosmieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CIIM TEJIO M KUAKOCTh ITokosaTcs B UCO, To

FApX = ngBbITeCH

VYcioBue miaBaHus TeEN

3AKOHBI COXPAHEHNA B MEXAHUKE

Nmnynbc maTepruanbHOM TOYKH:

p=mv

Nmnynbc cucteMsl TeI:

p=p+p+..

3aKOH U3MCHEHHUS U COXPAHEHHUS UMITYJIbCA:
B ICO

- -

Ap = A(pl + p2+- . ) = FlBHeLL[HAt + FZBHBLLIHAt+' -

B ICO , ecitm
Ap = A(py +pa+...) =0

, €CITH

- -

FlBHeLUH + FZBHemH+- ..=0

PeakTuBHOE NBUKEHUE

F
AF ::;

PaboTa cuibl Ha MaJloM MepeMeEIICHUH:

.-1=|l':|-|AF|-cos o=F, -Ax




1.4.5

« F

D
MOoONIHOCTE CHIIBI:

€CJIN 32 BpeMsI
At

paboTa CHIIBI U3MEHSIETCS Ha , TO MOIIHOCTD CHJIBI
AA

P=— =F-v-cosu
At Ar—0

1.4.6

Kunernueckas sHeprusi MaTepuagibHOU TOUKH:

2 2m

3aK0H M3MCHCHUS KHHCTUYCCKOM OHCPTHUU CUCTCMBL

MarepuanbHbiX Touek: B UCO AExkun = Al + A2 + ...

1.4.7

IloTenumanpHas SHeprus:
IUIS TOTCHIIMATIBHBIX CHJI

A12 = Elnm‘eHu - EZHOTeHu_= AEHOTeHu

[ToTennuanpHas YHEPTUSI MATEPUATLHON TOUYKH B OJTHOPOTHOM
I0JI€ TSKECTH:

EHOTeHu =mg h

[TorenunanpHas 3HEeprus ynpyro aeGopMupoBaHHOTO Tena:

kx?
E HOTeHL — T

1.4.8

3aKOH U3MEHEHHUS U COXPAHECHUSI MEXaHUYECKON SHEPIUU:

Eyex = Exun + Enorenm
B IICO AE,ex = Ascex menorern. cuns

B IICO AE,;ex = 0, €CIIH Agcex remorenm. cr1 = 0




1.5

MEXAHWYECKHUE KOJIEBAHHM 11 BOJIHBI

1.5.1

l"apmonunueckue KoJieOaHus MaTepUaIbHOMN TOYKH.
Ammuntyna u ¢aza xonebanuit. Kunematuueckoe onvcatue:
x(7) = Asin( @t +0, ).
v.(H)=x/,
a()=(v,),=-0'x(f) =>a, +&'x=0,
I7I€ X - CMEILIEHHE U3 PAaBHOBECHSI.
JnHaMuyeckoe onrcaHue:
ma, = —kx,
rie

k=mw

. OTO 3HAUUT, YTO
E, = —kx.

DHEPreTUIECKOe ONMMCAHKE (3aKOH COXPAHCHHS MEXaHUICCKOM

SHEPIun):

CBs3b aMIUIMTYIBl KOJICOAHUH CMEIIEHUs MaTepuatbHON

TOYKH C aMIUTUTYAaMU KoJeOaHUN e€ CKOPOCTU U YCKOPEHHUS:

U =, @ =04

1.52

[lepron u yacToTa KoJIeOaHMIA:
_2n 1
® Vv
[leprioq Manbix CBOOOTHBIX KOJNEOAHWNM MATEMAaTUYECKOTO

MasiTHHKA:




1.5.3 Brinyxnennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunblie u MPOIOJIbHbBIE BOJIHBI. CxopocTthb
pacnpoCTpaHEHUs U JIJTUHA BOJIHBIL:

A=vT = Y

1.54 v
Wutepdepeniys u audpaxius BOIH

1.5.5 3Byk. CKOpOCTBH 3ByKa

2 MOJIEKVYJISAPHASA ®U3UKA. TEPMOJMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mogenu cTpoeHus ra3oB, KHAKOCTEW U TBEpABIX Ted. [lycth
TepMoAMHAMUYeckas cucrema (Teno) cocrouT u3 N
OJIMHAKOBBIX MOJIeKyJI. Toraa KOJTM4ecTBO BEIleCcTBa
N m
TN
2.1.1
rjae
Ny
— 9ucio ABOTrajipo, m — Macca CUCTEMBI (Tena),
u
— MOJISIpHAsi Macca BellecTBa

2.1.2 TermioBoe IBM)XKEHNE aTOMOB M MOJIEKYJI BELIECTBA

2.1.3 Bs3auMoelicTBHE YacTHI] BEIIECTBA

2.1.4 Huddysus. BpoyHoBckoe nBUKEHHE

2.1.5 Monens uneanpaoro raza B MKT
CBs13p MEXIly IaBJICHUEM U CpPEeIHEH KUHETUYECKOW IHEprueu
MOCTYNATENbHOTO TEIIOBOTO JBHMKEHUS MOJIEKYJ HIealbHOTO
ra3a (ocaoBHoe ypaBHeHue MKT):

1. = 2 (mp*) 2
216 p=§mcnv‘=§n l “2 =§n Epoer

riae m0 — macca OTHOM MOJIEKYJIbI,

n=7




- KOHICHTpalus MOJICKYJI

2.1.7 AoGcomotHas Temneparypa: T =t +273K

CBs13p TeMIIEpaTyphl Ta3a Co CPEAHEN KMHETUUECKON dHEPTUei

IMOCTYIATCJIbHOI'O TEIIJIOBOI'O ABMXCHUA €0 MOJICKYJI:

kT

2.1.8 o =| mg

noct
\ 2

o | w

2.1.9 VYpaBuenue p = nkT

MOI[CJIB HNJCaJIbHOI'O ra3a B TCPMOJUHAMUKC:

( VpaaerHe Menreieena — KarieHposa

),

| BeIpavkeHHe /U1 BHYTPe HHeH SHepTHH

VpaBHeHHe MeHzeneeBa — KitameiipoHa (IpHMEHI)

3aIlICH):
pV=ﬂRT=vRT=NkT, p=ﬂ.
2.1.10 H B

BrIpakeHHe U1 BHyTpPeHHell 3Heprii 0JHOAaTOMHOIO

rasa (IprMeHIMEIe OPMEI 3aImICH):

U=2VRT =3 MT =22 RT = e, T =2 pV

21

3akoH /lanbTOHA /17151 1aBJIEHUSI CMECH Pa3pEKEHHBIX I'a30B:

W3omporieccsl B pa3pekeHHOM Ta3e € TOCTOSHHBIM YHCIOM
5112 Mouiekyn N (C IOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA V):
m3orepMma (T = const): pV = const ,

uzoxopa (V = const):




P
= = const
T cons

n3obapa (p = const):

<

— = const
T

I'paduyeckoe npencraBneHue u3onporeccoB Ha pV-, pT-u VT-
JrarpaMMax.

OObeIMHEHHBIN Ta30BbIA 3aK0H:
vV

P
—— t
T cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_IGHHBIe U  HCHACBLIIMICHHBIC  TIapbI. KauecTBennas

3aBUCHUMOCTD IINIOTHOCTU MW JABJICHHA HACBINICHHOI'O IIapa OT

2113 TEMIIEPATypPhl, UX HE3aBUCUMOCTH OT 00BEMa HACHIIICHHOTO
napa
Brnaxnocts Bo3myxa.
OTtHOCHUTENbHAS BIAXKHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHacmLunapa (T) pHaCbIH.U'lapa (T)
115 HN3MeHeHue arperatHbIX COCTOSIHUM BEILECTBA: HCIAPEHUE U
o KOoHACHCAUA, KUIICHUC X KUJAKOCTH
21.16 N3menenue arperaTHbIX COCTOSTHUU BCIIIECTBA. IIJIAaBJICHUC U
o KpUCTAJLITU3aUs
2.1.17 [IpeoOpazoBanue s3Hepruu B (ha30BBIX EPEXoaax
2.2 TEPMOJINHAMUKA
2.2.1 TermioBoe paBHOBECHE U TeEMIIEpaTypa
2.2.2 Buytpennsis sneprus
Termonepenada kak croco0d M3MEHEHUsI BHYTPEHHEH SHEPTruu
223 0e3 comepmieHus: paboThl. KOHBEKIHS, TEIIONPOBOIHOCTb,
U3IIy4eHUE
224 KonuyecTBO TEMIOTHI.




VYV nenbHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

2.2.5

VY nenpHas Temnora napoodpazosanus L: Q = Lm.
VY nenpHas TemioTa miaasiaeHus A: O = Am.

VY aenpHas TemoTa cropaHus Tommsa q: Q = gm

2.2.6

OneMeHTapHas paboTa B TepMOIUHAMHUKE:
A =pAV

Brruucnienue padotsl no rpaduky npouecca Ha pV-auarpamme

2.2.7

IlepBbIil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUy + A1 = (U = Uy) + Ag

Anna0bara:
Q12 = 0= Ay, = (U — Uy) = AUy,

2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpartumsbie npoueccs

229

[Ipunuune! aeiicTBus Temnosix MamuH. KIT/I:

o, @) o

XlHarp lHarp X Harp

n=

2.2.10

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:
TW‘P _Tmﬂ =1- Txon

Twp Twp

max M = Ngpye =

2.2.11

YpaBHEHHE TEIUIOBOTO OanaHca:
Q]_ + QZ +Q3+: 0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

DJIeKTpu3anus Tel U €€ MPOSIBICHUS. DIEKTPUUECKUN 3apsi.
JIBa Buaa 3apsna. DJEMEHTapHBIM JJIEKTPUUECKUN 3apsii.

3aKOH COXpaHEHHUS DIIEKTPHUECKOTO 3apsiia

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHna:
B OJHOPOJHOM BEIIECTBE C IUAJIEKTPUUECKON

IMPOHUITACMOCTBIO

1 _|(]1|' 2>

-

F = k|q1||2ql —

g 47rsso

Onextpuueckoe mone. Ero neidcTBue Ha DIEKTPUYECKHE

3apsIbl

Hanpsk€HHOCTD 37€KTPUUECKOTo MOJIS:

-

. F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

q

Er=kr—2

OAHOPOJHOC IIOJIC:

>

E = const.

KapTunbl nuHUN HaNpsHKEHHOCTU ATUX TTOJIEH

HOTGHI_[I/I&]'II)HOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh mOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(¢p1 — ¢2) = —qAp = qU.

HOTGHI_II/IaJILHaSI 3HepFI/I$I 3ap;1;[a B BHGKTpOCTaTI/I‘IeCKOM I10JIC.
W =q¢




HOTGHI_[I/IEUI SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
q

CBi3p Hal'IprKéHHOCTI/I IoJi1 U PasHOCTHU IMOTCHIHUAJIOB JJIA

OJTHOPOAHOTO 3eKkTpocTatudeckoro most: U = Ed

[IpuHIUI CynepO3ULUH 3JIEKTPUUECKUX MTOJICH:

E =E1+E2+...,¢ =¢1+¢2+...

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPU MTPOBOJHUKA

ELt=0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IIPOBOJHUKA (p = const

JIMBNIEeKTPUKHU B AJIEKTpocTaTuyecKoM moiie. [{uanekrpudeckas

MPOHUIIACMOCTDb BCIICCTBA €

Konnencarop. D1ekTpo€MKOCTh KOHACHCATOPA!

q
C=—
U

DNEeKTPOEMKOCTD TUIOCKOTO KOH/IEHCATOpA:!

eeOS_C
= P =¢&(y

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q=1q +q2+...,U1 = Uz =""Cl'lapaJIJ'l_C1 +C2+...

ITocnenoBarenbHOE COEIUHEHNE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Ui+Uz...q1 =02 =0, =otote
mocst




3.1.11

DHeprust 3apsHKEHHOTO KOH/IEHCAaTopa:

_qU_CUZ_q2

© 2 2 2C

3.2

3AKOHLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

_4Aq
At

Ar—0

IlocTostaHEBI TOK: I = const

Jnst mocTosiHHOTO TOKa q = It

3.2.2

VYcnoBus cymecTBOBaHUS NEKTPUIECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3.23

3axon OMa 1 ydacTKa LeMu:

I_U
"R

3.24

DneKTpruyecKoe COMPOTHUBJIICHUE. 3aBUCHUMOCTh
COIMPOTHUBIICHUSI OJHOPOJHOTO MPOBOJAHUKA OT €ro JUIMHBI U

ceueHUs. Y AeIbHOE COIIPOTUBJICHUC BCIICCTBA.

l
R=p§

3.25

Hcrounuku Toka. 3/]C ncTounmka Toka:

ACTOpOHHI/IXCI/UI

q

E =

BuyTpeHHee conpoTuBiieHHE UICTOYHUKA TOKA

3.2.6

3akoH Oma 171 MoJIHOW (3aMKHYTOM) 3neKkTpuueckoit nenu: E

=]R + Ir, oTkyzna




3.2.7

IlapannenpsHOe COETMHEHNE IPOBOAHUKOB:
I=11+12+.,Ul=U02=_,,
1 1 1

=—4+—+..
Rnapa]m Rl RZ

HOCJIGI[OBaTeJIBHOG COCIMHCHUC HpOBOI[HI/IKOB:
U=ul1+02+..,I1=12=..,
RHOCJI = R1 + R2+. "

3.2.8

Pabora anekrpudeckoro Toka: A = [Ut.
3akoH J[xoyns — Jlenna:
Q =1I°Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=?t

3.2.9

MOIHOCTB 3JIEKTPUYECKOTO TOKA:

TerutoBast MOIITHOCTB, BBIAEISAEMAs] HA PESUCTOPE:

p-rr=Y -
R

MoniHocTh HCTOYHUKA TOKA:

AAd_ .
PE=—' =EI
At

Ar—0

3.2.10

CBo0OoHBIE HOCHUTEIHN ANEKTPUUYECKUX 3aps/i0B B
MIPOBOTHUKAX. MexaHu3MBbl MIPOBOJIUMOCTH TBEPBIX

MCTAJUIOB, pPaCTBOPOB H pacCIlJlaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [TomynmpoBOAHUKOBBIN A0

3.3 MATHUTHOE I1OJIE
MexaHuueckoe B3aUMOJECHCTBUE MAarHUTOB. MarHuTHOE MOJIE.
Bekrop MarHuTHONM uMHAyKUuH. [IpuHOMN cynepnosunuu
MAarHUTHBIX TTOJIEH:
B =B, + By+...
3.3.1 1oz
Jluanm  wHAYKUMM MarHuTHOro mnojs. KaptuHa nuHUR
WHIYKIAN MarHuTHOTO OIS IT0JI0COBOTO u
MTOAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe TOJie MPOBOJHUKA C  TOKOM.
330 Kaptuna nuHMII WHAYKUMA MarHUTHOTO TIOJI JJIMHHOTO
MPSAMOTO MPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O MTPOBOJIHHUKA,
KaTyILIKHA C TOKOM
Cuna AMriepa, e€ HarnpaBJIeHUE U BEJIMUMHA:
F, = IBlsina
3.3.3 |, rae o — yroj Mexay HalpaBJICHUEM IIPOBOJHUKA U BEKTOPOM
B
Cuna Jlopenua, e€ HanpaBJIeHUE U BEJIMUMHA:
Frop =1 q | vBsina
TI€ 0. — YIOJI MEK1Yy BEKTOpaMHU
v
334
u
B
. JIBW>KeHME 3apsyKEHHOW 4YacTULbl B OJHOPOJHOM MAarHUTHOM
mnoie
34 OJIEKTPOMATHUTHASA UHAYKIUA
IToTOoK BEKTOpa MarHUTHOW MHIYKLIUHU:
3.4.1 ® = B,S = BScosa




34.2

SBnenue anexkrpoMarHuTHOM HHAYKIMK. DJIC nHAyKIIMN

343

3aKOH 3JICKTpOMarHuTHOM MHAyKIuu Dapanes:

=@/
Af |y

E:_

3.44

\(jatn'
N /‘ ﬂ
1
( = =d)

O/JIC uHAYKIMHY B IPSIMOM MPOBOAHUKE JITMHOM 1,

ABUIKYIIEMCS CO CKOPOCTBIO

(wll
B OJTHOPOJHOM MarHUTHOM IoJie B:
| E; |I= Blvcosa

, TJIe 0. — YyTOJI MeX1y BeKTopoM B u HopMmalibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

luv

; €CIIH

12




TO
| E; |= Blv

345

IIpaBuio Jlenna

3.4.6

NHAYKTUBHOCTSB:

L_q>
T

, umu @ = LI.
Camounnaykuus. 3/1C camonHyKIuu:

E=iyl =
Atly

3.4.7

3HCpFI/ISI MAarauMTHOIO ITOJIAA KaTyIIKU C TOKOM:

LI?
SO

3.5

OJIEKTPOMAT'HUTHBIE KOJIEGAHIMA 1 BOJIHBI

3.5.1

Konebartenpubiii  kKoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIC

Kose0aHus B UACATLHOM KOJiebaTeTbHOM KOHTYpE:

1]( 1) =q; =g, cos( ot +,)=I__ cos(tf +¢,)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs13b aMIUTMTYABI 3apsi/ia KOHJIEHCATOPA ¢ aMILTUTYI0N CHIIBI
TOKa TpPH CBOOOJHBIX DSJIEKTPOMATHUTHBIX KOJNEOAHUSX B

uJeabHOM KoJieOaTeTbHOM KOHTYpeE:

I

max

®

qm,;x=

3aKOH COXpaHEHHUs DSHEPTUU B UACATBLHOM KOJIeOATEIbHOM

KOHTYype:
3.5.2
3.53 BriHyX1eHHBIE 3JIeKTPOMarHUTHBIE KosiebaHus. Pesonanc
[lepemennsrii Tok. [IponsBoxacTBo, mepenaya U morpedieHue
AJIEKTPUYECKON SHEPTUU
3.54 . ., N .
cu- LI© CU" LI*
— + = T — = —const.
2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH. B3ammHas opueHTanus
BEKTOPOB B JIEKTPOMarHUTHOM BOJIHE B BAKyyMe:
3.5.5 SO S
ElBlc
3.5.6 [Ixana DJIEKTPOMArHUTHBIX BOJIH. IIpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsamonuHeliHOE pacnpoCTpaHEHHE CBETa B OJHOPOJHOM
cpene. Toueunslit uctouHuk. Jlyd ceera
3aKOHBI OTPa)KEHHUS CBETA.
a=pf
3.6.2
alp
T77777 77777
3.6.3 [TocTpoenue n3o0paxeHU# B IIIOCKOM 3epKaje
3aKOHBI IPEJIOMIICHUS CBETA.
3.6.4

[Ipenomnenue cera:

nysina = n,sing.




AOGCOJTIOTHBIN MOKa3aTesh MPEITOMIICHUS:

c
Nage = ;

OTHOCUTENBHBIN MMOKA3aTENb MPETIOMICHUS:
np, 1

npy v

nOTH

XoJ ny4deil B Ipu3Me.
\"l - \": ° 771}.1 = 773}.3
CooTHOILIEHHE YacTOT M COOTHOLIEHWE JUIMH BOJH IIPU

nepexoac MOHOXPOMATUYCCKOI'0 CBETA UCPC3 I'paHUlly pa3jciia

JIBYX ONTHUYECKUX CPEII:

3.6.5

ny<n, ny

n

Chap

[lomHOE BHYTpEHHEE OTpaXKECHUE.

[IpenenbHBIM yro MOJIHOTO BHYTPEHHETO OTPAKEHUS:

1 n,

Sina,, =
np
Noru ny

3.6.6

CobOuparoriue W paccewBaOIIMe JIMH3BL. TOHKas JIHH3a.

DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJIa TOHKOW JIMH3BIL:

3.6.7

®opmyJiia TOHKOH JIMH3bL:

T -

L,
d

|-




VBenuueHue, JaBaeMoe JIMH30M:
h 111
d

F\ h
f

WV
B ciydae pacceuBaromieil JIMH3bL:

3.6.8

1
D0 = F =—-0,
D

I =

h 1f1
—=—1
H d

XOI[ Jy4da, Opomecamero JUH3y noa MpPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOW omntuueckoir ocu. IloctpoeHne wu300pakeHUMH
TOYKH U OTpe3Ka MPsIMOW B COOUPAIOIIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doroarnmapaT Kak ontudeckuii mpubop. ['ma3 kak onruyeckas

cucrema

3.6.

Wutepdepennus cBera. KorepeHTHbIE HMCTOYHHMKH. Y CIOBUS
HaOIoAeHNS MaKCHMYMOB U MUHUMYMOB B
UHTEpPEPEHIIMOHHOW  KapTUHE OT  JBYX  CHH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MaKCIIMYMBI — A=2m 5. M= 0,x1.£2. 3, ...,
—

/.
MITHIIMYMBI — A=(2m+1);, m=0,+1.+2.+3 ..

-




Hudpakuus cBera. JudpaknwonHas pemérka. YCIOBUE
HaGHIO[[eHI/ISI TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
MaJICHUd MOHOXPOMATHYECKOTO CBETa C JUTMHOM BOJIHBI A Ha

pemeéTky ¢ nepuoaom d:

3.6.11
dsing,, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOM 1Y AJIU3M
4.1.1 I'umore3a M. [1nanka o kBantax. ®opmyma [Inanka: E = hv
®otoHbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nwmmymnse dpoTona:
_E _h h
p= c ¢ A
4.1.3 ®otordpdext. Onbitel A.I'. CtoneroBa. 3akoHbl HoTodPdexTa
VYpasuenue DitnmreitHa 15 hotodddekra:
E¢0T0Ha = ABbixofa + Eyumax
rue,
hc
E(bOTOHa =hv = 77
4.1.4
hc
ABbeo/:[a = thp = A_lcp
mvzmax

Expumax = 2 = eUzyy




JlaBiieHue cBera.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXXKAKOUIYI0 OBEPXHOCTh U
Ha MOJIHOCTBIO MOTJIOLIAIOIYIO TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 IInanerapnas mozenb aroma
[Tocrynatel bopa. M3nydyenue u moriomieHue (OTOHOB IPH
Mepexo/ie aToMa C OJJTHOTO YPOBHS SHEPTUU Ha IPYTOM:
he
422 Yy =—=|E, —E,,|
}"mn
JInHenyaTpie CIEKTPBI.
CrnexTp ypoBHEH 3HEpruu aTomMa BoJI0poa:
423 13.6
—-13,63B
E =——F, n=1,23, ..
n*
43 OU3NKA ATOMHOI'O S/1PA
431 Hyknonnas monens snpa ['eiizenOepra — lBanenko. 3apsn
o sapa. MaccoBoe uncio aapa. M3oTomsl
PannoakTUBHOCTE.
Anwba-pacnan:
‘EX—VA;:Y - éHe
bera-pacnan.
DneKTpoHHBIN B-pacman:
4.3.2 N \ 0
7X=70Y+ je+v,
[To3uTponHsIii B-pacnan:
XA AY+ e+,
l'amma-u3nydenue
3aKoH paIMOAKTUBHOTO pacraja:
-t
433 N(t) = Ny * 2T




[TycTh m — Macca paanoakTUBHOIO BenlecTra. Torga

-t
m(t) =mgy* 2T

4.3.4

Snepubie peakuuu. JleneHue u CUHTES ep




YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Y4yeOHuKM u3 PenepanbHoro nepeyHs (PI1Y):

®usnka. 10 knacc: y4ebHuk: yrnybneHHbIn ypoBeHb: B 2-x YacTax / [.A. Makuwes,
nog pea. H.A. NapdgeHtbeBon. — M.: AO «[lNpoceLeHney.

®usnka. 11 knacc: y4ebHuk: yrnybneHHbIn ypoBeHb: B 2-x YacTax / [.A. Msakuwes,
noa pea. H.A. MNMapdeHteeson. — M.: AO «[lNpocseLlyeHney.

3agayHUKN U NPaKTUKYMb:

C6opHuk 3agay no cmsmke. 10—-11 knaccol: yrinybneHHbin yposeHb / H.A.
MapdenTtbeBa. — M.: AO «[pocseLleHuney.

3agaun no unamke Ang noctynarwLwmx B By3bl: yuebHoe nocobue / I.A. Msakuwwes,
b.B. byxoBues, B.B. MoxaeB. — M.: AO «[lpocBeLleHney.

TeTtpaan ons nabopatopHbix paboT no dgusmke. 10 n 11 knaccol (yrnybneHHbIn
ypoBeHb) / CocT. H.A. NMNapdeHTbeBa. — M.: NpoceeLlyeHue.

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

HopmaTtuBHbIe M nnaHupyowme MaTepumanbi:

depepanbHas paboyas nporpamma cpegHero oduiero obpasoBaHnsa No ousnke
(yrny6neHHbIN ypoBEHb).

dusnka. YrnybneHHoin ypoeHb. 10—11 knaccel: metogmnyeckoe nocodbme kK YMK IM.A.
Msakuwesa (nog pea. H.A. NapdgeHtoeBon) / H.A. MNapdeHTbeBa. — M.: AO
«[lpocBeweHuney.

MoypoyHble pa3paboTku u AuAaKTUYECKMe MaTepuanbi:

lMoypouHble pa3paboTku no dmsmke. 10 knacc: yrnybneHHbi ypoBeHs / B.A. Bonkos.
— M.: BAKO.

lMoypouHble pa3paboTku no dmsmke. 11 knacc: yrnybneHHbi ypoBeHs / B.A. Bonkos.
— M.: BAKO.

KoHTponbHO-u3meputenbHbie matepuans! (KUM):

®usnka. KoHTponbHble paboTbl. 10—11 knacchkl: yrnybneHHbi yposeHb / H.A.
MapdeHTbeBa. — M.: AO «[llpoceelleHney.

CamocTosiTenbHble 1 KOHTPOSbHbIE paboTbl No msmke. 10-11 knaccel / A.E.
MapoH, E.A. MapoH. — M.: lpocBeLLeHue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

OdmumanbHble rocyaapcTBeHHble nnatdopmbl 1 6a3bl 3agaHUn:
Bubnuoteka LLOK ®Ir'MC «Mos wkona» — MHTepaKTUBHbIE YPOKK, pasbopbl
CNOXHbIX TEM 1 yrnybneHHble undpoBbie MaTepuansl, BEpUPUUMPOBaHHbIE
MwuHnpoceeLeHus PO.

depepanbHbii MHCTUTYT negarornyecknx namepenunn (PUMN) — OTKpbITbIN BaHK
3agaHun EIMS (npodurbHbIN YpOBEHB), AEMOBEPCUN, cneumduKkaumm n
KogudumkaTopbl ANd TEMaTUY4ECKOro KOHTPONS.

Cneunann3mpoBaHHble yrinybneHHble U onMMnuagHble pecypchbl:




ObpasoBaTenbHbiv LeHTp «Cupunyc». Kypcbl — OHNanH-Kypcbl No yrnybneHHowm
du3nke, onuMmnuagHole 3agaydm n pasdbopbl prUsanyecknx NPakTUKymMoB.
Bcepoccuiickasa onvmnuana LWKOIbHUKOB N0 hunsnke — apxvme 3agaHni,
METOAMYECKUX pEKOMEHOALMI U pPELLEHNA PErMOHaNbHOMO 1 3aKNYNTESTbHOMO
atanos BcOLL.

BupTtyanbHble nabopatopum n mogenvpoBaHue:

BuptyansHele natopatopumn PrMC «Mos wkona» — MHTEPaKTUBHbBIN KOHCTPYKTOP U
BUPTYyanbHble CUMYNALMU AN NpoBefeHns 1abopaTopHOro npakTukyma
yrnyGneHHOro ypoBHS (3neKTpoguHamMmmka, KBaHToBasa oumamka).

PhET Interactive Simulations — BM3yanbHble MHTEPAKTUBHbLIE MOAENU (PU3NYECKNX
npoueccoB Ans yrnyGneHHOro aHanmaa u NpoBeaeHNss MMHU-UCCNeS0BaHNI.
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