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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3uke Ha YypOBHE CpeaHEro oO0mero oOpa3oBaHUs
pa3paboTaHa HAa OCHOBE TMOJIO)KEHWH W TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
TaKkKe ¢ yu€ToMm ¢enepanbHON paboueil mporpammsl BocnuTanus W KoHmenuuu
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IIPOTrPaMMBI.

[Iporpamma no ¢usuke onpeneiser 00s13aTeaIbHOE IPEIMETHOE COIEepKaHHE,
YCTaHaBJIMBAET PEKOMEHIyEMYIO TOCIEI0BATEIbHOCTh U3YUYEHUS TEM U pa3/ieiioB
y4e0HOro TmpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOy4YaroIIMXCH.
[Iporpamma 1o ¢usuke AaéT NpeACTaBICHHE O MLENAX, COJepKaHuM, OoOIIen
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYy4aIOLIUXCS CpPEACTBAMU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuenne kypca (u3MKU yriayOJaEHHOrO YpOBHSI IO3BOJISIET pealn30BaTh
3aJa4i MPO(PECCUOHANBHON OPHUEHTALMH, HAMPABICHO HA CO3JaHUE YCIOBHMM IS
NPOSIBIICHUSI CBOMX HWHTEIICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
OopraHu3anusx NpodecCHOHAaIBbHOTO O00pa3oBaHUd IO Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIMATIBHOCTSIM.

B nporpamme 1o (Qusuke omnpenensioTcs IUTAaHUPYEMbIE PE3YNbTaThl
OCBOCHUS Kypca (PM3MKHU Ha YPOBHE CPEIHETO OOIEro 00pa3oBaHMs: JIMYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCsS, OCBOMBIIHMX
nporpamMmy 1o (uU3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOn€HHOM YpOBHE, SIBJSIETCS CUCTEMHO-ICSITEIIBHOCTHBIN MOXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (QU3MKM Ha yrayOnEéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHbIE PE3YJIbTaThI 10 ro1aM 00yUeHHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o ¢u3KKe HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSl COCTABIICHUS CBOUX pab0OYMX TPOTPaMM.



[TporpamMMma 1o (u3KKe HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEIOCTaBIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/JOB K TMpErnoJlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpPOBHE IMPHU YCIOBUU
COXpaHeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

dusuka Kak Hayka O Haubosiee OOIIMX 3aKOHAX MPHUPOJBI, BHICTYIas B
KauecTBe y4eOHOIo IMpEeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3YYaeMBIX XHWMHEH, OMOJOTHEH,
dbusnyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUM ONpEeNeNuo XapakTep U OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTuku, TPAHCIOPTa, OCBOEHUS
KOCMOCA, TOJIy4EHUsT HOBBIX MAaTepUalOB C 3aJaHHBIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa oOydaromierocs, B GOpMHUpOBAaHUE YMEHUN NPUMEHSATh Hay4YHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY kypca (u3HKK Ha YPOBHE CpeHEr0 00IIero o0pa3oBaHus MOJ0XKEH
psa uaeH, KOTOpble MOXHO PacCMAaTPUBATh KaK MPUHIIMIIBI €70 TTOCTPOCHMUSL.

Hoea wenocmunocmu. B cOOTBETCTBUU C HEH KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3esioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoea cenepanuzayuu. B COOTBETCTBUM C HEW MaTepual Kypca (QU3NKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopud. BenymuMm B Kypce sBIseTcs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEILECTBE U
noJe.

Hoea zymanumapuszayuu. E€ peanuzanus npeanosaracT HCHOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoen npuknaononu nanpagnennocmu. Kypc ¢puszuku yriayOon€HHOTO ypOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3Ixonocusayuu peannsyercss TOCPEICTBOM BBEJECHUSA DSJIEMEHTOB
CoNlepKaHMs, TOCBAIMIEHHBIX OKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,



KOTOpBIE€ CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXIEHUs
npo0JeM paloHaIbHOIO IPUPOAOIOIB30BAHUS U SKOIOIHYECKON 0€30I1aCHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMbl Mo (PU3UKE JOJIKHO OBITH MOCTPOCHO Ha
IMPUHIIAIIAX CUCTEMHO-EATEILHOCTHOTO nmoaxoaa. g pusmku peanuzanus 3THX
MPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSTHHO JieHCTByIomero Qaxkropa ydebHOro mpouecca. Jus yrimyOnéHHOTO
YPOBHSI — 3TO CHUCTEMA CaMOCTOSITEIBHOTO YYEHUYECKOTO 3SKCIEPHUMEHTA,
BKJIIOYAIOIIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl MPH H3YYEHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3auuMud (GU3MYECKOro TMpakTUKyma. B mepBom ciydae
MPaKTUKYM mpoBoAuTcs 160 B kKoHie 10 u 11 kiacco, mmbo0 mocie mepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 3TUX KiaccoB. Bropoit cmoco6 — 3T0
WHTErpalus padoT NpPaKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce u3ydeHus paszzaena (temsl). [Ipu stom mox paboramu
IIPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIBHOE MCCIIEIOBAHUE, KOTOPOE IPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 000OIIEHHOTO BH/1a O€3 MOMIAaroBO MHCTPYKIUU.

B mporpammMe mo (wu3umKe cuUcTeMa YYEHHUYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX pabOT W MPaKTUKyMa MPEICTaBIICHA €IUHBIM IepedHeM. Brioop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIaJICHWE OOYYaIOIMMHUCS YMEHHUSMHU TMPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
U3MEPEHHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIITOKCHHBIX THITOTE3.

bosnbioe BHUMaHUE yIEIAETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 17151 pacUETHBIX 3a71a4 IPHOPUTETOM SBJISIOTCS 3a7a4M C SIBHO 33JIaHHOMN
Y HESIBHO 3aJIJaHHOM (hU3UYECKON MOJIEIbIO, TTO3BOJISIIOIIUE TPUMEHSATh U3yUYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjiesia Kypca, Tak M HUHTETPUPYS
NpUMEHEHUE 3HAHWM W3 pas3HbIX pasnenoB. Jg KadyecTBEHHBIX 3a/1ady
MPUOPUTETOM SBJISIFOTCS 3aJaHUs Ha OOBSICHEHWE/NMpEICcKa3aHue MPOTEKaHUS
bu3MYeCcKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TPeOYOIIre BHIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTHKO-OPUECHTUPOBAHHOTO XapaKTepa.

B  coorBerctBum ¢ tpeboBanusamu ®I'OC COOk  marepuanbHO-
TEXHUUYECKOMY OOECIEUCHHUI0 Y4eOHOTO Ipolecca Kypce (PU3MKU YIIyOJaEHHOTO
YPOBHS Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus JOKEH U3ydaThCs B YCIOBHUSIX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OOpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOTPAMME I10
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.



JlemoHcTpanoHHOEe  oOopyaoBaHHe (OPMHUPYETCS B  COOTBETCTBHH C
NPUHIIAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECIEYMBAaET IOCTAHOBKY
IIEPEUUCIICHHBIX B TIporpamMMme IO (HU3HMKE KITIOYEBBIX JIEMOHCTpAUN s
UCCIICIOBAHUSI ~ M3YYaeMbIX SIBJICHHH M  TPOILECCOB, OSMIHUPUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX MTPUMEHEHHIA.

JlaGopaTopHoe o0O0OpyAOBaHHE [JIsi YYEHWYECKUX TMPAKTUIECKUX padoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB W OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX oOOydaromuxcs. TeMaThudeckue KOMIUIEKThI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJE HU(POBBIX J1a0OpaTOPHUIA.

OCHOBHBIMH HEeJIAMHA N3YUCHUA (IJHSI/IKI/I B O6HIGM O6paBOBaHI/II/I SABJIAKOTCA:

dbopMHpOBaHWEe WHTEpECa W CTPEMIICHHS OOYYArOMIMXCS K HAyIHOMY
W3YYEHHUIO TIPUPOJBI, Pa3BUTHE HX HMHTCIUIGKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

Pa3BUTHC Hpe,[[CTaBJIGHI/Iﬁ O HAayYHOM MCTOJIC ITO3HAHMHA H (bOpMI/IpOBaHI/IG
HCCICOAOBATCIILCKOI'O OTHOMICHUS K OKPYZKAIOIIUM ABJICHUAM

(dbopMHpOBaHWE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa U3yYEHHS OCHOB
CTPOEHHUS MaTepuU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUM OOBSICHSATH SBJICHUS C UCIIOJIb30BaHUEM (PU3MUECKUX
3HAaHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMHpoBaHUE TMPEACTaBICHU O poid (U3MKH [ Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUI;

pa3BUTHE MpeICTaBICHUIN 0 BO3MOYKHBIX chepax Oymyrieit
npoeCCUOHAILHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JTanbHENIIeMy 00y4eHUIO B 9TOM HaIPaBJICHHH.

JlocTiokeHne 3TUX Tieeil o0ecreuynBaeTcs penieHueM CIISAyIOMUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

npuoOpeTeHNe CUCTeMbl 3HaHUW 00 OO0IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYI0  (U3uKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKU;

dbopMUpOBaHHE YMEHUN MPUMEHSATh TEOPETUUYECKUE 3HAHUS JJIS1 OOBSICHEHUS
busznyecKkux SBICHUNA B MPUPOAE U JUIsl MPUHATUS NPAKTHUUECKUX PELICHUH B
IIOBCEITHEBHOM KU3HU,



OCBOEHHE CIOCOOOB pEHICHHMsS pa3IuyHBIX 3a7ad C SIBHO 3aJaHHOU
bu3nueckoil MOJENbI0, 3a/1ay, MOAPA3yMEBAIOIINX CAMOCTOSITEIBHOE CO3JaHHe
dbu3nueckol MoJenH, aJeKBAaTHOM YCIOBUSIM 3a/Jadyd, B TOM YHCIE 3a/ay
WHXXEHEPHOI0 XapaKTepa,

IIOHMMAaHHEC (bHSI/I‘ICCKI/IX OCHOB H IIPUHIIMIIOB I[GﬁCTBH)I TCXHUYCCKHUX
YCTpOﬁCTB N TCXHOJIOTHUYICCKUX ITPOICCCOB, UX BIMAHUA Ha OKPYKAIOIIYIO CPECaAY,

OBJIAICHUC MCTOAAMHU CaAMOCTOATCIIBHOTO INNIAHUPOBAHUSA W IIPOBCACHHA
(1)I/ISI/I‘{CCKI/IX OKCIICPUMCHTOB, AaHAa/IM3a MW  HHTCPIIPCTALUHU I/IH(bOpMaHI/II/I,
ONpCACICHUA TOCTOBCPHOCTHU ITOJTYYCHHOI'O PC3yJibTaTa,

CO3/IJaHHUE€ YCJOBUU [JIi Pa3BUTHUS YMEHHUH IPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPUYECKOMU JIESITETLHOCTH;

pa3BuTHE MHTEpeca K chepam npodeccuoHANIbHON eATEeIbHOCTH, CBSI3aHHON
C (PU3HKOM.

B cootBerctBun ¢ TpedoBaHusamMu GI'OC COO yrinyOnéHHbld  ypOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pu3nka» Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus BbIOMpaeTcss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMH TPOJOHKEHHE
0o0pa30BaHMsI 110 CIIEHUATBHOCTAM (PU3UKO-TEXHUUECKOTO PO,

Ha uzyuenune ¢usuku (yriayOa€HHBIN YPOBEHB) Ha YPOBHE CPEAHETO OOIIETO
obpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HEENIIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEZIEIIIO).

[Ipennaraemerii B mporpamMme Mo (QU3UKE TepedeHb JTa00paTOPHBIX U
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENh JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHaamMeHTanbHas HayKa o npupoje. HayuHsiit MeTo/1 MO3HaHUS U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W Teopus B Tpoliecce Mo3HaHusi mpupojnbl. Habmionenue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoObl  u3MepeHus: (PU3NYECKUX BEJIUYUH (aHAJOTOBbIE U LHU(POBHIE
U3MEpPUTEITbHBIE PUOOPHI, KOMIIBLIOTEPHBIC TATINKOBBIE CUCTEMBI).

[lorpemHocT  WM3MEpeHMM  (QU3MYECKMX  BeJWYMH  (a0conroTHas |
OTHOCHUTEJIbHAs).

MogenupoBaHue (U3NUECKUX SBICHUN U MPOLECCOB (MaTepualibHAs TOUKA,
a0CONIOTHO TBEPIIOE TeNO, HIealbHAs >KUIKOCTb, WACAIbHBIM Tra3, TOYCUHBIN
3apsin). I'unoreza. @u3nUecKuil 3aKOH, TPAHUILIBI €T0 TPUMEHUMOCTH. Pu3ndeckas
TEOpHSI.

Pons u Mecto pusuku B pOpMUpPOBAHUU COBPEMEHHON HAay4YHOM KapTHHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, NPAKMUKyMm.

N3Mepenue cuibl TOKAa W HANPSDKEHHWS B LENUM MOCTOSIHHOTO TOKa MPHU
MOMOIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO C I poBoil naboparopueii no ¢usuke. [Ipumepsr uzmepeHus
(GU3UYECKUX BEIIMYMH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. Mexanuka.
Tema 1. Kunemamurka.

Mexannueckoe naBmkeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast n oOpaTHas 3a/1a4M MEXaHHUKH.

Pagnyc-BekTop MaTepualibHOM TOYKH, €ro MNPOCKUMU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.



[lepemenienre, CKOpPOCTh (CpelIHsIsi CKOPOCTh, MTHOBEHHAsi CKOpPOCTb) U
YCKOpPEHHE MaTepUaJIbHOW TOYKU, MX MPOEKIUU HAa OCH CHUCTEMBbI KOOpPJMHAT.
CnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBMKEHUE. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IMyTH MAaTEPUATHLHON TOYKH OT BPEMEHU M UX
rpaduKHu.

CBobOonHoe maaeHue. YCKOpeHHWE CBOOOJHOrO MmajaeHus. J[BuwkeHue Tena,
OpOIIEHHOT0 TOJ YIVIOM K TOPH30HTY. 3aBHCHUMOCTH KOOPJHMHAT, CKOPOCTH M
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHH M MX TpaduKy.

KpuBonmHenHoe  nBwxkeHune. JIBykeHME  MaTepuaJbHOM  TOYKHA IO
OKPY>KHOCTH. YTJOBas M JIMHEWHasi CKOpocTh. llepmon u uactora oOpaiieHwus.
[lenTpocTpeMuTebHOE (HOPMAJIBHOE), KAacaTelIbHOE (TaHT€HIMAIbHOE) U TIOJIHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHudeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIHUIOMETD,
JIBWKEHUE CHapsO0B, LEMHbIE, MIECTEpEHYATBIE W PEMEHHBIE IEpeadH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cuctembl OTCYETA, WILIKOCTPALUS KMHEMATHUYECKUX XapPaKTEPUCTUK
JIBUKEHUS.

Crioco0OsI KicCIeTI0BaHUS TBHKCHUIA.

NnmrocTpanus npeaeabHoro nepexoaa u n3MepeHue MTrHOBEHHOU CKOPOCTH.
[IpeoOpazoBanne NBMKEHUN C HCIIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue ABMWKEHUS Tena, OpOLIEHHOrO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hamnpagiienue ckopocTy Ipu ABMXKEHUH MO OKPY>KHOCTH.
[IpeobpazoBaHue YriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTEN, TPAEKTOPUNA, CKOPOCTEN JBHXKEHUS OJHOTO U TOTO XKeE Tena
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii 3xcnepumenm, nabopamophvie pabomul, NPAKMUKYM.



N3ydyeHne HEPAaBHOMEPHOIO JIBUKECHUS C LIEJIbIO ONPENEICHUS MIHOBEHHOMU
CKOPOCTH.

N3mepenne yCKOpeHHUs MpU MPSMOIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NIYTH OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JIBUKCHUH.

W3Mmepenne  yCKOpeHHsT ~ CBOOOJHOTO  MmajgeHUs  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM J1a0OpaTOPUN).

N3yuenne JABWKEHHMS Teja, OpOIIEHHOro Topu3oHTaIbHO. IIpoBepka
TUIIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JAJIbHOCTBIO
MOJIETA U HAYAJIbHOU CKOPOCTBIO TENA.

W3yyeHue IBHXKEHHS Tela IO OKPYKHOCTU C IOCTOSIHHOW IO MOJYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOa OOpaIeHIs] KOHMYECKOTO MasTHUKA OT
ero mapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbii 3akoH HproTronHa. MHepumanbHble cucTteMbl oTcuéra. [IpmHIMD
otHocuTenbHOCTH ["anmumies. HeunepiumanabHble cUCTEMBI OTCUETa (OMpEACIICHUE,
IPUMEDHI).

Macca rema. Cuna. [IpyHuun cynepno3unuu cuil.
Bropoii 3akoH HproToHa 1151 MatepuaibHONU TOYKH.
Tpertuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUS. OKBHBAJCHTHOCTh T'PAaBUTALIMOHHON U
VHEPTHON MAaCCBI.

Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHUS CBOOOJHOTO TAJCHHS OT BBICOTHI
HAaJ] TOBEPXHOCTHIO TUIAHETHI W OT reorpaduueckoi IUpoTh. [[BrkeHue
HeOECHBIX TeJ U UX CITyTHUKOB. 3akoHbl Kermiepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBuxyerocs c
YCKOPEHUEM.



Cuna tpenusi. Cyxoe TpeHue. Cuna TpeHUS CKOJbXKEHUS M CUJIa TPEHUS
nokosi. Koaddumment tpenus. Cuna cOnpoTUBICHUS TNPU JBUKEHUU Tela B
KUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHHOTO JBUKECHHUS.

Hasnenue. 'mapocratrudeckoe napienue. Cuina Apxumesa.

TexHuueckue YCTPOﬁCTBa N TCXHOJIOTHUYCCKUC IIPOLCCChI: IMOANIMITHHUKH,
ABUIKCHUC NCKYCCTBCHHBIX CITYTHHKOB.

Hemoncmpauuu.

HaOnronenue nBMXEHUS TEA B UHEPLHAIBHBIX U HEMHEPIIUAIBHBIX CUCTEMAaX
OTCUYETA.

[IpyHIMTI OTHOCHUTEIBHOCTH.

Kauenue ABYX HHIMHAPOB HIIM MIapOB pa3H0171 MacCbl C OAHMHAKOBBIM
YCKOPCHHUCM OTHOCHUTCIIBHO HCHHGpHHEUILHOﬁ CHUCTEMBbI OTCUETA.

CpaBHEHHE paBHOACHCTBYIOLIEH PUIIOKEHHBIX K TEITy CHJI C IPOU3BEACHUEM
MAaccChl T€Ja HA €70 YCKOPEHHUE B NHEPLIMAIBbHONW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOJICHCTBUS TE.
N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MA/ICHUH.

[{eHTpoOexKHbIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.
Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIOIIEH CUII MPU JIBHXKEHUHM OpycKa MO HAKIOHHON
IIJIOCKOCTH.

[IpoBepka THUMOTE3bI O HE3aBUCUMOCTH BPEMEHHU MABWKEHHUS Opycka 1o
HAKJIOHHOM TJIOCKOCTH Ha 33JaHHOE PACCTOSIHUE OT €r0 MaCCHhI.

VccnenoBaHre 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIUX B MPYXHHE U
PE3UHOBOM 00pa3sIie, OT ux AehopMaIium.



V3ydyeHne NBHKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOH depes
JIErKkuii OJIOK.

N3mepenne ko3(hduUIMEeHTa TPEHHUs M0 BEIWYMHE YIJIOBOTO KO3(QHIIHCHTA
3aBucHUMOCTH Frp(N).

HccnenoBanue nBMKEHUSI OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaJLy C TPEHUEM.
Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmaTenbHOe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Teiaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.
YcroitunBoe, HeyCTONYMBOE, O€3pa3InuHOE PaBHOBECHE.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEMH,
CTPOUTEIIbHBIA KpPaH, peIIETYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUSsL paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanne ycloBUM paBHOBECUS TBEPAOTO Tejla, HMEIOMIETO0 OCh
BpalllCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CHII YIIPYTOCTH.
N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO UIOIIAb ONIOPHI.
Tema 4. 3akonvl coxpanenusn ¢ mexanuke.

Nmnynbc MaTepraIbHOM TOYKHU, CUCTEMBI MaTEpUAIBHBIX TOYEK. LleHTp Macc
CHUCTEMBbI MAaTEpPHUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPa MaccC.

I/IMHy.TH)C CHJIbl 1 U3MCHCHUEC UMITYJIbCA TCJIA.



3aKOH COXpPAHEHHUSI UMITYJIbCA.
PeaxTuBHOE NBUXKEHUE.

MoMeHT umIynbca mMaTepuaibHOM TOYKM. lIpencraBieHne o COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PaGota cuibl Ha MaJoM W Ha KOHEYHOM TmiepeMmerieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprust marepuanbHOM TOuyku. Teopema 00 H3MEHEHHUH
KMHETUYECKOW JHEPTUN MATEPUAIBHOW TOUKH.

[loTeHUIManbHBIE W HENMOTECHIMANbHBIE CUIBL. lloTeHnManeHass »HEprus.
[loTennmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
DHEPrus Tela B OJHOPOJHOM IpaBUTAMOHHOM mose. [loreHmmaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs3b pa6OTI>I HCIIOTCHIMAJIBHBIX CHJI C U3MCHCHHCM MEXaHUYECKOU OHCPIUHU
CHCTEMBI TeJI. 3aKOH COXpaHCHUA MEXaHNYECKOM OHCPIUu.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

YpaBHenne bepHymu IS UMI€abHOM KUJIKOCTH Kak CJIEICTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

TexHuyeckue yCcTpOMCTBA U TEXHOJOTHMUECKHE MPOIIECCHI: JIBH)KCHUE PaKET,
BOJOMET, KOMEP, MNPYNKUHHBIA THCTOJET, THUPOCKOIM, (UTypHOE KaTaHUE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpaHEHUsS] UMITYJIbCA.

PeakTuBHOE IBU)KECHHUE.

N3mepeHne MOIITHOCTH CHUJTBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPIICHUN PabOTHI.

B3auMHble npeBpalleHUs] KUHETHYECKOW M MNOTEHUHAIbHOW SHEPTUM MPHU
JICVCTBUU HA TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.



CoxpaHeHue dHEepPTUU Mpu CBOOOTHOM MaJICHUH.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.
N3mepenne umiysbca Tena o TOpMO3HOMY My TH.

HzMepeHHe CUJIBI TATH, CKOPOCTH MOJICIIN 3J'I€KTp0MO6I/IJIH 1 MOIIHOCTH CHJIbI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIB.
HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBUH.
M3mepeHne KHHETUYECKON S3HEPIUHU TeJla [0 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUs MOTEHIMAIBHOW SHEPTUU MPYKUHBI C pA0OTOM CHJIBI
TPEHUS.

OHpeIIGJIGHI/IG pa6OTI>I CUJIbI TPCHHUA IIPH IABHIKCHHHM TCJIa IIO HAKJOHHOM
IINTOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMMKA.
Tema 1. Ocnosvl MONEKYAAPHO-KUHEMUUECKOU MeopUl.

OcCHOBHBIE TOJOXKEHUSI MOJEKyIsIpHO-KuHeTHueckoir Tteopun (MKT), wux
onbITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBmkeHue. XapakrTep
JBIDKCHUSI W B3aMMOJICHCTBUSL YaCTHI] BellecTBa. Mojield CTpOEHHsI Ta3oB,
KUJKOCTEH U TBEPIBIX TeN M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHUX
Mozeneii. Macca u  pasmepbl Mosekynd (atomoB). KonuyecTBo BeriecTBa.
IToctostnHast ABorapo.

TenmoBoe paBHOBecuwe. TemmepaTypa m crmocoObl e€ m3Mmepenus. Illkana
temneparyp Llenscust.

MO)ICJ'IB HnACAJIbHOI'O Ira3a B MOHCKYHHpHO-KHHeTquCKOﬁ TCOPHUHN:. YAaCTHIIbI
ra3a JIBUXXYTCA XaOTUYCCKU U HC BSaHMOHeﬁCTBYIOT Apyr € Apyrom.

["a3oBeie 3akoHBI. YpaBHeHwe MenneneeBa—Knanelipona. AOcomoTHAS
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BemlecTBa. | paduueckoe
MIpE/ICTaBICHUE U30TPOIIECCOB: U30TEPMA, U30XO0pa, U300apa.

CBA3p MEXIy JaBIICHUEM W  CpeAHEW KUHETUYECKOW  DHEprueu
MOCTYNATEILHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCAIHHOr0 raza (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UJICATBHOTO Ta3a).



CBs13b a0COJIIOTHOM TeMmepaTypbl TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOW YHEPTUEN MOCTYIATEIBHOTO TEINIOBOTO ABUKECHUSA €€ YACTHII.

TexHuueckue YCTpOMCTBA M TEXHOJIOTMUECKHE TMPOIECChl: TEPMOMETP,
OapomeTp, MoTydyeHue HaHOMaTePUaJIoB.

Jemoncmpayuu.

Mopenu nBUXKEHUS YaCTUIL] BEIIECTBA.

Mopnenb OpOyHOBCKOTO JBUKEHUS.

Buaeoponuk ¢ 3anMchio peaibHOTO OPOYHOBCKOTO JBUKEHUS.
Judbdysus skuIKocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX peeToK.

HabGnronenue u rcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanne mporecca YCTAHOBJICHHMS TEILUIOBOTO PAaBHOBECHS NIPHU
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3ydyeHne W30TEpMUYECKOTo Tporiecca (PEeKOMEHJOBAHO HCIIOIb30BAHHE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.
N3yuyenue nzobapHoro npoiecca.
[IpoBepka ypaBHEHHS] COCTOSHHUSL.
Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (TZ) cucrema. 3agaHue BHEIIHMX YCIOBHM st
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEIHHE 3HAYEHHUs BEIMYMH, ONMHMCBHIBAIOIINX
€€ COCTOIHNE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CaMONpoH3BOJIbHAS — peaKcanus
TEPMOJMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopnenp wuxeanbHOrO rasa B TEPMOAVMHAMUKE — CHUCTEMA YPaBHEHUI:
ypaBHeHue MenaeneeBa—Kianepona u BbIpaKeHUE 711 BHYTPEHHEHU DHEPIUM.
YcnoBus NPUMEHMMOCTH 3TOM MOJEINN: HU3Kas KOHLIEHTpAlUs YacTHUL, BBICOKUE
TeMIEPaTypbl. BeipaxkeHue Uil BHYTPEHHEW dHEPTUHA OJHOATOMHOTO MEAJIbHOIO
rasa.

KBasucratnueckue U HeCTaTHYECKHE IIPOLECCCHhI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Brrunciennue paboThl o rpaguky
npouecca Ha pV-nuarpamme.

Termonepezxaqa Kak crroco0 HN3MCHCHUA BHYTpeHHeﬁ OHCPIUHn
TepMOHHHaMquCKOﬁ CHCTCMBI oe3 COBCPIICHUA pa6OTI>I. KOHBGKHI/IH,
TCIIONIPOBOAHOCTD, N3JIYUCHHC.

KomnuectBo Ttemnorel.  TemnoéMkocTe Tena. YaenbHas W MOJSpHas
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUE Maiiepa. YaenbHash TEIUIOTa CrOpPaHUs
ToruBa. Pacu€r kommuecTBa TemIOTHl mNpu Temionepenaye. I[lonsarue o0
aauabaTHOM IIpoIiecce.

[IepBbIit 3aKkOH TepMOAMHAMUKU. BHYTpeHHss sHeprusd. KonmuecTBo TErmmoThl
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEH OHHEPruu TEPMOJUHAMUYECKOU
CHUCTEMBI.

BTopoili 3akoH TEpMOAMHAMHMKM JJIi PABHOBECHBIX IIPOLECCOB: Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEPMOAMHAMUKM i1  HEPABHOBECHBIX  ITPOLECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefa K 0oJjiee HarpeToMmy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunnumne! aecTBus TernoBbix MamuH. KIT/I.
Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTHYECKUE aCTIEKThI MCIIOJIB30BAaHMS TEIUIOBBIX ABUTaTele. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIECH CPe/Ibl.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: XOJIOAUIIBHUK,
KOHJMIIMOHED, NW3ENbHBIM M KapOIOpAaTOpHBIN JBUTATENH, MapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWUIM3ALUSA «TEIUIOBBIX» OTXOIOB C



WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHNIECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTUU.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.
Bo3nymHoe oruumao.

CpaBHEHUE yACIbHBIX TEINIOEMKOCTEN BEIIECTB.

CriocoOb1 M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue anquabaTHOTO Mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIICH.
Yuenuueckuii sxcnepumenm, navopamopnsie padomul, npAKMUKyM.
N3mepeHue yaenbHOl TEMI0EMKOCTH.

HccnenoBanue mpoliiecca OCThIBaHUS BEIIECTRA.
HccnenoBanne aguabaTHOTO IIpoIiecca.

M3ydeHne B3aMMOCBS3U DHEPIUU MEKMOJIEKYJIIPHOIO B3aUMOACHCTBUS M
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammuvie cocmoanusn eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcauus. Mcmapenwe u KumneHue. Y elbHas
TEIJI0Ta MapooOpa3oBaHUSI.

HacellieHHbIE ¥ HEHACBIEHHbIE Iapbl. KadecTBeHHas 3aBUCUMOCTH
IJIOTHOCTHU M JABJICHUs HACBILIEHHOIO I1apa OT TEMIIEPATypbl, UX HE3aBUCUMOCTh
0T 00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTEIIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lmaBneHne W KpucTalun3auusa. YJIEJIbHAs TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmaru TBEpaOTO Tena. Pactsokenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarui.



TennoBoe pacumpeHue XUIKOCTEH U TBEPIBIX Tel, 00bEMHOE U JIMHEHHOE
paciypeHie. AHrapMOHHU3M TEIUIOBBIX KOJIEOaHMI YacTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO PaCIIMpPEHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0Iax.
YpaBHeHue TernaoBoro OanaHca.

[ToBepxHocTtHOe HaTsxeHUE. KodhPUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlaruaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTHYECKHME IPOLECCHI:  KUIKHUE
KPHUCTAJUIbI, COBPEMEHHBIE MAaTEPUAJIBI.

Hemoncmpauuu.

TennoBoe pacuupeHue.

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenwne. Kunenue npv noHW>KEHHOM JIaBIICHUHU.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSKCHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMMU.

CmauunBaHue.

KanunnsapHsie siBIIeHUS.

Mopaenan HeHbIOTOHOBCKOM JKHUIKOCTH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJICHUS KPUCTAJIMYECKOTO BENIECTBA.
Bunbr negopmanuii.

HaOmonenne manbix aedopmariuid.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIAKOCTEM.

N3mepenne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.



I/I3yquHe CBOMCTB HACBIIMICHHBIX IIAPOB.

HzMepeHHe a0COJIFOTHOM BJIAXKHOCTH BO3JyXa M OLCHKa MACChI IIapOB B
IIOMCIIICHUU.

N3mepenune koddduiimenTa noBepXHOCTHOTO HATSKEHUSL.
N3mepenne moayis FOnra.

HccnenoBanne 3aBUCHMOCTH  jaedOpMaludl  PE3WHOBOro obOpasma oT
NPUII0KEHHON K HEMY CHIIBI.

Paznen 4. DiaekTpoauHAMMKA.
Tema 1. Inexkmpuueckoe no.e.

OnekTpu3anus Tel U €€ NPOSBICHUA. DIJEKTpUYecKWil 3apsan. JlBa Buaa
INEKTPUYECKUX 3apsfaoB. [IpOBOAHWKHM, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS DIICKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apanbl. 3akoH KyroHa.
Onektpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUE 3apsibl.

Hampsox€anocts  anektpudeckoro  mois. [lpoOusii  3apsig.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE DIEKTPUUECKOE MOJIE.

[ToTeHIMAIBHOCTh JJIEKTPOCTATHYCCKOr0 IMOJIA. Pa3sHOCTh MOTEHIMAIOB |
HanpspkeHue. [loTeHIManpHas SHEPrHus 3apsAia B JJICKTPOCTATHYSCKOM  ITOJIC.
[ToTeHIMaN AIEKTPOCTATHYECKOTO MoJist. CBsI3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
MOTCHIIMAJIOB JUIS JJCKTPOCTATHUECKOro ToJis (KaK OJHOPOJHOTO, TakK M
HEOHOPOTHOTO).

[IpyHIMT CyNIEpNO3ULUN PIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apstkeHHON cdeprl. [lone
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HanpsHKEHHOCTH AITHX TOJIEH U
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEM.

ITpOBOAHMKH B 3JIEKTPOCTATUUECKOM TOJIE. Y CJIOBHE PaBHOBECHS 3apsI0B.

JusnexkTpuKku B DJIGKTPOCTATUYECKOM  TIOJIE. JusnekTpuyeckas
IIPOHUIIAEMOCTD BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHIEHCATOpPA. DJIEKTPOEMKOCTH ILIIOCKOTO
KOHJIEHCATOpa.

HapaJIJICJIBHOC COCOAMHCHUC KOHACHCATOPOB. HOCJIE?I[OB&TGJIBHOG COCAHMHCHHC
KOHICHCATOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.
JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPOCKOIL,
JNIEKTPOMETP, INMEKTPOCTATHUECKasl 3alllUTa, 3a3eMJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIeHcaTophbl, reHepaTop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mogens anekTpoctaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBHUCHUMOCTbD BHGKTpOéMKOCTI/I INIOCKOro KOHACHCATOpa OT ILIomaan
IUIACTHH, PACCTOAHUA MCKIY HUMHU U I[PIBJIGKTpH‘-IGCKOﬁ IMPOHHUIACMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEH caTopa.

3apsiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.
O1eHKa CUJT B3aUMOJICHCTBUS 3apsSUKCHHBIX TEJ.

Haburoienue npeBpaiieHus JHEPIUH 3apsKEHHOTO KOHAEHCATOpa B SHEPTHIO
U3ITy4YEHHs CBETOIMOAA.

I/I3yquHe IMPOTCKaHUs TOKA B LICIIN, conepmameﬁ KOHACHCATOD.



Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEeHUs ) npu
MOCJIEIOBATEIBHOM COEUHEHUN KOHAEHCATOPOB.

HccenenoBanne paspsaa KOHIECHCATOPA YEPE3 PESUCTOP.
Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.
Cuia toka. [locTosiHHBIN TOK.

VYcnoBus cyliecTBOBaHUs MOCTOSIHHOTO 3JEKTPUYECKOro TOoKa. McTouHMKH
toka. Hampskenue U u DJ1C é.

3axkoH Oma 11 yyacTKa LEnu.

3H€KTpI/I‘-I€CKOC COIIPOTHUBJICHHUC. 3aBHUCHUMOCTD COIIPOTHUBJIICHUA OAHOPOJHOTO
INPOBOJHHMKA OT C€ro MAJIWHBI W IUIOMAAW ITIOIICPCYHOro CCUYCHUA. YI[CJ'IBHOG
COIIPOTHUBJICHHUC BCUICCTBA.

IlocnenoBarenpHOE, IapauIeNIbBHOE, CMELIAHHOE COCAUHEHHUE IPOBOIHUKOB.
Pacuér pa3BeTBi€HHBIX ekTpuueckux neneil. [Ipasuina Kupxroda.

Pabota snexrpuueckoro Toka. 3akoH xoyns—Jlenna.

MOIITHOCTh AJIGKTPUYIECKOTO0 TOKa. TersoBas MOIIHOCTh, BBIAEIseMas Ha
pesucrope.

DOJIC U BHYTpPEHHEE CONPOTUBICHHUE HCTOYHHUKA TOKa. 3akoH Owma mis
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHueE.

KOHI[@HC&TOp B IICIIN ITIOCTOSAHHOI'O TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIIEpMETP,
BOJIETMETP, PEOCTAT, CYETUUK IEKTPUUECKOU DHEPTUU.

Hemoncmpauuu.
N3mepeHre Cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HAIPsDKEHUS MJIs PE3UCTOopa,
JIaMTIbl HAKAJIMBAHUS U CBETOAMO/IA.

3aBHCHUMOCTbH COIMPOTHUBJICHUA HNUIMHAPHUYCCKHUX IIPOBOAHUKOB OT AJIHMHEI,
mIomanay rmonepeyHoro CCUCHUA U MaTcpuala.



HCCJ’IGI{OB&HI/IC 3aBHUCUMOCTHU CHJIBI TOKA OT COIIPOTHUBJICHUSA ITPU IMOCTOAHHOM
HaIps’KCHUM.

HpHMOG HN3MCPCHUC BHC KOpOTKOG 3aMBIKAaHHC I'aJIbBAHHYCCKOI'O 3JICMCHTA
N OLICHKA BHYTPCHHCT'O COIIPOTUBJICHUSI.

Cnioco0Osl coeTMHEHUsT HICTOYHUKOB Toka, D /[C Gatapeil.

HCCJ’I@I{OB&HI/IC Pa3HOCTHU IIOTCHIHUAJIIOB MCKAY ITOJIHOCAMH UCTOYHHUKA TOKA OT
CHJIBI TOKA B IICIIN.

Yuenuueckuii IKCnepumernm, Jmﬁopamopuble paﬁombl, nPpAKmuKym.
HCCJ’ICI[OB&HI/IC CMCIIaHHOI'0 COCANHCHUA PE3UCTOPOB.
I/IBMepeHI/IC YACIIbHOT'O COIIPOTHUBIICHUA IIPOBOIHUKOB.

I/ICCHGI[OBaHI/IC 3dBUCHUMOCTH CHJIBI TOKAa OT HAIIPSDKCHUA I JIaMIIbL
HaKaJIUBaHUA.

VYBenuueHue npesena u3MepeHus amrnepmeTpa (BoJbTMETPa).
N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

UccnenoBanne 3aucuMoctd IJ[C raabBaHHMYECKOTrO 3JEMEHTA OT BPEMEHU
MPY KOPOTKOM 3aMBIKAHHH.

HCCHCI[OB&HI/IC PA3HOCTHU MOTCHIHUAJIOB MCKAY IMOJIIOCAMH UCTOYHHKA TOKA OT
CHJIBI TOKA B IICIIN.

I/ICCHGI[OBaHI/Ie 3aBUCUMOCTH IOJIC3HOU MOIIHOCTH MCTOYHHKA TOKa OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

OJIEKTpUYECKAasT NPOBOJAMMOCTb  PA3JUYHBIX  BEHIECTB.  DJIEKTPOHHAsS
IIPOBOJMMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOHUKH. CobcTBeHHast " npUMecHast IIPOBOJMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUH TOK B IJIEKTPOJIUTAX. DJIEKTPOIUTHYECKAs AMCCOLUALIMS.
Onextponn3. 3akoHbl Dapanes 1 3IEKTPoIIn3a.



OnekTpuueckuidi TOK B razax. CaMOCTOSITENbHBIA M HECAMOCTOSITEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHE: TIa30pa3psiiHbIe
JaMmIbl, JJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEH,
BBIIUIABKA AJIIOMHUHMS, dJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBUCHUMOCTb CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPBHI.
[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papases.

HckpoBo#l paspsii U MPOBOAMMOCTE BO3/1yXa.

CpaBHEHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.
OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.
HaGmronenue amextpoiusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHnne  3aBUCMMOCTH  CONPOTHUBIICHHS  TEPMOPE3UCTOpPA  OT
TEMIIEpPaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.
Pu3nyecKuil NPaKTUKYM.

Crioco0b1 n3Mepenust GU3NUECKUX BEJIMYMH C UCTIOJIh30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIMYMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX HWU3MEPEHUM, HCCIEAOBAHMN  3aBUCUMOCTEMN
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMMCAHHBIX B  TEMAaTHYECKUX  pasfenax «YUCHHYECKUA  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSA3H.



Nzyuenue kypca pusmuku yrinyoaéunoro ypoBHs B 10 kiacce ocymiecTBiaseTcs
C YUYETOM COIEPIKATEIIbHBIX MEXKIPEAMETHBIX CBS3€HM C KypcaMHU MAaTEMaTHUKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemusle NOHAMUA, C6A3AHHBIE C U3YUEHUEM MEN 0008 HAYYHO20
no3HaHuA: SBICHUE, HAydHBIH (akT, rumore3a, (pU3MYEcKas BEIMYHMHA, 3aKOH,
Teopwsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJCINPOBAHUE, MOJEIb, HW3MEpPCHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelicHUe CUCTeMbl ypaBHeHMM. JIuHeiHas  QyHKIHUS,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHoMmerpudeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopbl 1 NX MPOEKIIUU HA OCH KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Bbuonozusa: mexannueckoe IBUKEHHUE B KUBOU mpupone, auddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOIIEH Cpeibl,
yTuiau3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKM «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAIIMJUIPHBIE SIBJICHUS B IIPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumua: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIYyYEeHUE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEH U ra30B, )KUAKUE KPUCTAIUIbI, AJICKTPUUECKUE
CBOMCTBA METAJLJIOB, DJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaTbBAHUKA, JIEKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusn: npeoOpa3oBaHUE JBXKCHUN C HCIOJIB30BAHMEM MEXaHU3MOB,
YYET CYXOrO M IKUAKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIIMHU
(KpOHIITENH, peméryaTble KOHCTPYKIIMK), UCMHOJIb30BAHUE 3aKOHOB COXPAHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHe), IBUTaTe]Ib BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJyYEHUs COBPEMEHHBIX MAaTE€PUAIIOB, B TOM YHUCJIE HAHOMATEpPUAIIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHUE JJIEKTPONPHUOOPOB,
ra30pa3psiIHBIE JTAMIIBI, TTOJTYITPOBOHUKOBBIE IPUOOPHI, TaIbBAHUKA.



11 KJIACC

Paznen 4. DiaekTpoauHAMMKA.
Tema 4. Maznummnoe nosne.

B3anmonencTBue TOCTOSHHBIX MAarHMTOB M IIPOBOJHUKOB C  TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHYKIIUH.

MarauTHoe 1oJie POBOJHUKA C TOKOM (IPSIMOTO MPOBOJHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuiia Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBJieHUE U MOIYJIb. /[BH)KEHHE 3apsSHKEHHOW YaCTHILIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarsuTHoe 1oJje B BCHICCTBC. qDeppOMaFHGTI/IKI/I, mapa- 1 JMaMaraCTuKu.

TexHU4ecKue YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IPUMEHEHHE
IIOCTOSIHHBIX MarHuToOB, AJIEKTPOMArHUTOB, TeCTep-MyJbTUMETP,
AIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jemoncmpayuu.

KapTI/IHa JIMHUMN HHAYKIOHNH MargomMTHOTI'O I1OJIA IIOJIOCOBOI'O 141
HOI[KOBOO6pa3HOFO IIOCTOSAHHBIX MarHuTOB.

KapTI/IHa JIMHUNA MarHUTHOM HHAYKOWHA IOJISI AJTUHHOTO IIPAMOI'0 IMMPOBOJHUKA
H 3aMKHYTOI'O KOJIBICBOI'O ITPOBOAHKUKA, KATYHIKHN C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

[evictBrue cunbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

HabGntonenue nBm>XeHus Myyka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPUTEIIBHOIO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomut, NPAKMUKyM.

HCCJ’IGI{OB&HI/IC MardmMTHOI'O IIOJIA IIOCTOAHHBIX MAarHuTOB.



HccnenoBanre CBONCTB (peppOMarHeTUKOB.

HccnenoBanue AeMCTBUSI HOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.
N3Mepenue cuiibl Amiepa.

N3ydenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OrnpenesieHne MAarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIepa.
Tema 5. InekmpomazHumuas UHOYKYUU.

SIBieHue 3neKTpOMarHWuTHOW MHAYKUMH. [loTOK BekTOpa MAarHUTHOU
naaykuun. JOJIC wHAyKnuu. 3aKoH SIEKTpOMarHuTHOM uHAyKuuu Dapajnes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

QHC HHAYKOUHW B IIPOBOAHHUKE, IBHKYIICMCA B OAHOPOAHOM MArHMTHOM
ITOJIC.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika WHAYKTHBHOCTA B LENH IMOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHAYKIIWH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue ycTpoHCTBa M TEXHOJOTHMUECKHE MPOLECChl: WHIYKIHMOHHAS
MeYb, COJICHOU], 3alIUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3eMJIH.

Jemoncmpayuu.

HabGnrogenue siBjaeHUs 3JI€KTPOMAarHUTHOM MHTYKIIMH.

Hccnenoanne 3aBucumMoctd JOJIC HMHAYKIUMHA OT CKOPOCTH W3MEHEHMS
MAarHATHOTO TOTOKA.

ITpasuno Jlenua.
[Tanenue MarauTa B alFOMUHUEBOM (METHOM) TpyoOe.

SIBieHME CAaMOMHTYKIIMH.



Hccnenosanne 3aBucuMoctd DJIC caMOMHAYKIIMU OT CKOPOCTH M3MEHEHUS
CWJIBI TOKA B LIEIH.

Yuenuueckuii sxcnepumenm, nabopamophvie padomul, NPAKMUKYM.
HccnenoBaHue sIBICHUS JIEKTPOMArHUTHONW WHAYKIIHH.

Omnpenenenne HHAYKIIMN BUXPEBOTO MAarHUTHOTO TIOJIA.
HccnenoBaHue SBICHUSI CAMOUHIYKITHH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznea 5. Kosie0anus 1 BOJHBI.
Tema 1. Mexanuueckue Koneoanus.

KonebarensHasa cucrema. CBOOOIHBIE KOJIEOAHUS.

["apmonnueckue kosneOanus. KuHemarnueckoe M JTMHAMUYECKOE OIMUCAHHE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JUHAMUAYECKOI0 ONMUCAHUs TapPMOHMYECKUX KOJIEOAHUH M3 MX SHEPreTHUYECKOro U
KMHEMaTU4ECKOTO ONHUCAHMUSL.

Ammutyna u (aza xonebanuii. CBsI3b aMIUIUTYABl KOJEOAHWI HCXOMHOU
BEJIMYMHBI C aMITUTYIaMA KoJieOaHUH €€ CKOPOCTH M YCKOPEHHUHI.

[lepuonq u wyactota kosieOanuii. Ilepron Manbix CBOOOJHBIX KOJIEOAHUI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarmux konedanusax. BeiHyxaeHHbie konedanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHuyeckne ycTpoMCTBA U TEXHOJOTHYECKHUE MPOLIECCHI: METPOHOM, YACHI,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceficMorpad.

Hemoncmpauuu.
3amnmch Koj1e0aTeIbHOTO IBUYKCHMUS.

Habnronenne HE3aBUCUMOCTH TIEPUOJIa MAJBIX KOJEOAHHI rpy3a HA HUTH OT
aAMILTATYJIBI.



HccnenoBanue 3aTyxaronpx KoJIeOaHui 1 3aBUCHMOCTH MTEPHOIa CBOOOIHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

UccnenoBanue kosneOaHUi Tpy3a HAa MACCUBHOM TMPYKUHE C IIEJIbIO
dbopmupoBaHus NMpeACTaBICHUN 00 UAeaIbHON MOJIENU IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUs PHEPTUU MPU KOJIeOaHUSIX Tpy3a Ha MPY>KUHE.
HccnenoBanue BoIHYXKICHHBIX KOJIEOAHUIA.

Hab6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepenne neprojga CBOOOAHBIX KOJEOAHUI HUTSAHOIO M MIPYXUHHOTO
MasTHUKOB.

M3yyeHue 3aKOHOB JBUYKEHUS TeJa B X0 KOJIeOaHU Ha yIIPYyTOM IMO/BECE.
N3ydeHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHMS aMILTUTY/AbI 3aTyXaIOIINX KOJICOAHUA.
HccnenoBanrie BRIHYKICHHBIX KOJIEOaHUI.

Tema 2. dnekmpomacHumHubsle KOA€OAHUA.

Konebarenbubiii  koHTYp. CBOOOJIHBIE D3JIEKTPOMArHUTHBIC KOJEOaHUS B
ujeanbHOM KosiebaTtenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIATYAbI
3apsiia KOHJEHcaTopa ¢ aMIUIMTY/AI0M CHJIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UACAITBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHble
AJIEKTPOMATrHUTHBIE KOJICOAHUS.

[lepemenHbiii TOK. MOIIHOCT NEPEMEHHOIO0 TOKA. AMIUIUTYIHOE U
JIEUCTBYIOIIEE 3HAYEHUE CHWJIBI TOKA W HANpPsDKCHHS TMPU Pa3IHMYHON (opme
3aBUCUMOCTH TIEPEMEHHOTO TOKA OT BPEMEHHU.

CuHycoHnanbHbId TIEPEMEHHBIM TOK. Pe3ncTop, KOHIEHCATOp M Karyluka
VHJIYKTUBHOCTH B LIE€NM CUHYCOUJAJIBHOIO IEPEMEHHOTO TOKAa. PE30HAaHC TOKOB.
Pe3onaHc HanpsxeHui.



Uneanvueiii  Tpanchopmarop. IlpomsBoactBo, mepemaya u motpebiaeHHE
ANEKTPUYECKON SJHEPTUH.

DKOJIOTMUECKHE PUCKU TIpU TPOU3BOJACTBE 3JeKTposHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHI: IIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTPOIEpeaay.

Hemoncmpauuu.
CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTh YacTOThl CBOOOJIHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpaA.

OcnuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHuH.
['eneparop He3aTyXarOLUX JIEKTPOMAarHUTHBIX KOJIEOaHUM.
Mopeinp 3IeKTpPOMAarHuTHOTO TE€HEPaTopA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

PGSI/ICTOP, KaTyllKa HMHAYKTHBHOCTH M KOHICHCATOP B ILCIIHK IICPECMCHHOI'O
TOKaA.

Pe3oHanc mnpu MOCIENOBAaTENIbHOM COECOUHEHMM PE3UCTOpPa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoicTBO 1M PUHIIMI A€UCTBUS TpaHChopMaTopa.

Mopenb JIMHUY 3JEKTPOoIEPENAYH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.
Nzyuenue tpancpopmaropa.

HccnenoBanre MepeMEHHOIO0 TOKAa 4epe3 IMOCIEN0BATEIbHO COEAUHEHHBIC
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHCa.
HccnenoBanre paboThl HCTOYHUKOB CBETA B IIETH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL.



Mexannueckue BOJHBI, YCIOBUS MX pacnpocTpaHeHus. llonepeuneie u
IIPONOJbHBIE BOJHBL. [lepuon, CKOpOCTH paclnpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, UHTepPEpEeHLUs U

TudpaKIms.
3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
[ITymoBoe 3arpsi3HEHNE OKPYIKAIOIICH CPEIBI.

3JI€KTpOM3FHHTHBI€ BOJIHBI. Y CJIOBHUS N3JIYUYCHHUA JJICKTPOMAIHUTHBIX BOJIH.
Bzaumnuas OopuCHTAlIUsA BCKTOPOB B BJIGKTpOMaFHHTHOﬁ BOJIHC.

CBoMCcTBa  BJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHWE,  MIPEJIOMIICHHE,
noJisipu3aiys, HHTepdepeHuns u qudpakuus.

[[Ixanma 3JIEeKTpOMArHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyHIMIIBI pagUOCBA3H U TeNeBUACHUSA. Paguonokanus.
DNEKTPOMAarHUTHOE 3arpsI3HEHUE OKPY KAIOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBYU-nieusp,
YJIbTPA3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.
Koneobmomieecs Ten0 Kak HCTOYHHK 3BYKA.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue orpaskeHus U NpeaoMIICHHUS] MEXaHUYECKUX BOJIH.
Hab6monenue nnrepdepenunu n audpakiuud MEXaHUYeCKUX BOJIH.
AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

HabnroneHue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C AMIUIMTYIAOW M
4acTOTON KOJICOAHUH.



Hccnenoanue CBONCTB JJEKTPOMArHUTHBIX  BOJIH: OTpaXk€HHUE,
nperoMIIeHUE, ONIsIpu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUSHHUHN.
Yuenuueckuii sxcnepumenm, nabopamopnvie padomul, NPAKmMuUKym.
N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3yuyenue pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
Tema 4. Onmuxka.

[IpsiMosIMHEHOE PaCpOCTPAaHEHUE CBETA B OJHOPOAHOM cpenme. JIyu cBera.
TouyeuyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaKeHUsS cBeTa. [locTpoeHne M300pakeHUi B
iockoM 3epkaiie. Ceprudeckue 3epkana.

[Ipenomienue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIM TTOKa3aTehb
npeiaomiieHusl. OTHOCUTENBHBIN MOoKa3aTelb npesoMiieHus. [10CTOSHCTBO 4acTOThI
CBETa M COOTHOIIECHWE JJIMH BOJIH MPU MEPEXOJE MOHOXPOMATUUECKOTO CBETa
4yepes3 rpaHully paszzena AByX ONTUYECKUX CPell.

Xon myueit B mpusme. Jlucnepcusi cBera. ClOXKHBIA COCTaB OEIOTO CBETa.

IBerT.

[TonHoe BHyTpeHHee oTpakeHue. l[IpenesbHbli yrojl MOJHOTO BHYTPEHHETO
OTPAKECHMUSI.

ColOuparomme © paccewBaromue JMH3bL. ToHkas JuH3a. DokycHoe
pacCTOSsHME M ONTHYEeCKash CHJIa TOHKOM JIMH3BL. 3aBHUCHMOCTh (DOKYCHOTO
PacCTOSIHUSI TOHKON CEpHYECKOM JHUH3BI OT €€ T'e€OMETPUM U OTHOCHUTEIBLHOIO
MoKa3aTess MpeIOMIICHUS.

®opmysia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1ABAEMOE JIMH30M.

Xoa Jmy4a, TPOLIEAIIEro JIMH3Y IO IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
omrtuueckor ocu. IlocTpoeHne wu300pakeHUN TOUYKM W OTpe3Ka MPsSMOMl B
coOMparonux
Y PaCCEMBAIOIINX JIMH3aX U UX CUCTEMaX.

Onrtuueckue npubopsl. Pazpemaromas cnocoOHOCTh. 713 Kak onmTHYecKast
CUCTEMA.



HpC,Z[CJIBI INPUMCHHUMOCTH F€OM€TpI/I‘{CCKOI‘/’I OIITHKH.

BonnoBass ontuka. HMutepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepbl KilaCCUYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. Judpaxknuonnas pemérka. YcioBue HaOIOIEHUA
[NIABHBIX ~MAaKCUMYMOB TIPpM NAaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHu4eckue yCTPOMCTBA M TEXHOJOTHMYECKUE ITPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONITHKA, TU(DPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccenenoBanne npesioMIIEHHs CBETA.

Habmrogenune noaHOro BHyTpEHHEro oTpaskeHus. Mojennb CBETOBO/IA.

HccnenoBaHue XoJa CBETOBBIX ITyYKOB Ye€pe3  IUIOCKOIApaJUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.
Moaenu MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenne natepdepeHInm cBeTa.
Hab6nroneHune nBeTOB TOHKUX TMJIEHOK.
HaOmronenue nudpakiuu ceera.

N3yuenune nudpakiinoHHON PEIETKY.
HaGmronenne nudpakiimOHHOTO CIIEKTpA.
HabGmronenne nucnepcuu cBera.

HaOmronenue noysipuzaiiuu cBeTa.



[IpumeHeHue noasIpona0B ISl U3YUYECHHS] MEXaHUYECKUX HaIPSHKEHUH.
Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.
N3mepenune nokaszaTess MpeJoMIICHUs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSHHSL OT BellecTBa (Ha
pUMEPE KUJKHUX JIHH3).

N3mepenne pOKyCHOro pacCTOSIHUS PAaCCEUBAIOIINX JIMH3.

[Tomyuenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.
[Tosryuenue n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Habnronenue nudpakiuuu, nHTEp)EpEeHInN U MOJISIpU3alii CBETA.
M3y4yeHue noysipu3anyy CBeTa, OTPaXKEHHOIO OT IIOBEPXHOCTH IU3JIEKTPHUKA.
N3yyenue nHTEpPEpEeHIINH JIa3€pPHOTO U3ITyUYEHHUS HA IBYX LIEIAX.
HabGmronenune nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3mepeHne quHbl CBETOBOW BOJIHBI.

[TonyueHue crekTpa U3IYyUYECHHUsS] CBETOAMOMA MPHU MOMOIIU AUDPAKIUOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['panuubl  NPUMEHHMMOCTH  KJIACCHMYECKOM  MexaHuku.  lloctynarel
CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBat.  [IpeoOpasoBanusi  JlopeHia.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHHU U COKPAILICHUE JJIUHBI.

3HepFI/I${ H UMITYJIBC peHHTHBHCTCKOﬁ HJaCTHUIIbI.

CBsI3b MacChl C PHEPrUue U UMMYJIbCOM PEISATUBUCTCKON YaCTULIbI. DHEPTHUs
IIOKOSI.



TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKUE IPOLECCHI: CITyTHHKOBBIE
IPUEMHMKH, YCKOPUTEIH 3aPsKEHHBIX YACTHII.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHue UMMOyJIbca W DHEPrUM  PEIATHUBUCTCKUX dacTul (10
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBasi pusnka.
Tema 1. KopnycKyaapHo-601H0801 0yaiu3m.

PaBHOBeCcHOE TeEIIOBOE W3Iy4eHHE (M3JIydeHHE aOCOJIIOTHO YEPHOIO
Tena). 3akoH cmenieHus Buna. ['unoresa [nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotoaddext. Onbitel A. I'. CtoneroBa. 3akonsl (otodddexra. YpaBHeHHE
OuinmTenna 1 poroaddexra. «Kpacnas rpanuna» goroaddexra.

JlaBnenne cBeta (B YACTHOCTH, JIaBJICHME CBeTa Ha abOCOJIOTHO
MOTJIOMIAOIIYI0 U a0COJIOTHO OTPAKAIONIYI0 TOBEpXHOCTH). OmbiTel 1.
H. JIeGenena.

BosHoBbIE cBOMcTBA yacTull. BonHel ne bpoisa. [Inuna BonHs! ne bpouns n
pasMepbl 00JacTH JIOKaIM3alUu JBUXKYyIIeWcs d4actulbl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka nzmepeHuit B Mukpomupe. COOTHOIIEHUSI HEOIPeaeTEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHE NIPOLIECCHI: CHEKTPOMETP,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBI MUKpPOCKOI, COJIHEUHas Oaraped,
CBETOAMO/I.

Hemoncmpauuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HNccnenoBanne 3aBUCUMOCTH  COMNPOTHUBJICHHUS  MOJIYHNPOBOAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.



Conneunas Gartapes.

Yuenuueckuii sxcnepumenm, nabopamophvie padomul, NPAKMUKyM.
HccnenoBanue poTopesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddekra.
HccnenoBaHue 3aBUCIMOCTH CHITBI TOKA Yepe3 CBETOAUO OT HAIIPSKCHHS.
Tema 2. Quzuka amoma.

OneITEl IO KMCCIICOBAHUIO CTPOCHHUS aToma. [lmaHerapHas MOJAENIb aroMma
Pezepdopna.

IToctynatel bopa. M3inydeHne u noriomeHue GOTOHOB IIPH MEPEXOE aTOMA
C OJTHOTO YPOBHS DHEPIMU HA JPYTOM.

Bunpl ciektpoB. CieKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.
CrioHTaHHOE U BBIHYKJICHHOE U3JIydeHHE cBeTa. Jlazep.

TexHnyeckue yCTpOHWCTBa M TEXHOJIOTMYECKUE MPOLECCHI: CHEKTPaJIbHBIMI
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu.

Mopens onbita Pezepdopaa.

HabOmronenne mMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YaCTHII.
OmnpeneneHue JIMHBI BOJIHBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.
HaOmronenue muHe4aToro crekTpa.

HccnenoBanue CHeKTpa pa3peXEeHHOTO aTOMapHOTO BOJOPOJAa W M3MEPECHHE
nocTossHHOM Punbepra.

Tema 3. Duzuka amomuo2o A0pa u INEMEeHMAPHBIX YACHUY,.

Hyxnonnas moznens simpa I'eitzenOepra—lBanenko. 3apsn siapa. MaccoBoe
yucno sapa. M3oTonsl.



PagnoaktuBHoCTh. Anbda-pacnaj. OIEKTPOHHBI W TO3UTPOHHBIN OeTa-
pacrnan. ['amma-n3nyuyeHue.

3aKOH paauOaKTUBHOIO pacnaga. PaavoakTHBHBIE H30TONBI B MPUPOIE.
CBoiicTBa MOHMU3UPYIOUIETO M3Iy4CHHs. BiusHUEe palMOaKTUBHOCTH Ha >KUBBIC
opranu3mbl. EcrecTBeHHbI PoH n3inydenus. Jlozumerpusi.

OHeprus CBA3HM HYKJIOHOB B siaipe. Saepubie cuibl. JledekT Macco sapa.

SAnepubie peakuuu. Jlenenue u cuHTes saep. Anepusie peaktopsl. [IpoOaemsr
YOpPaBIsieMOr0 TEPMOSIICPHOTO CHUHTE3a. OJKOJOTHMYECKHUE AaCHEKThl Pa3BUTHUSA
SJIEPHOM SHEPTETUKHU.

MCTOI[BI perucTpanv U UCCIICAOBAHUA 3JICMCHTAPHBIX YaCTHUII.

qDYHIIaMGHTaHBHLIG BSaHMOHGﬁCTBH}I. BapI/IOHLI, MC30HBI M JICIITOHEI.
HPGIICTaBHCHHe 0 CTaH,HapTHOﬁ MOJCJIH. KBapK-FJIIOOHHaH MOICJIb aIPOHOB.

®usuka 3a npenenamu CrangapTHoM Mmozaenu. TEMHas marepuss U TEMHAs
SHEprusl.

EnuHCcTBO pU3nyeckoil KapTUHBI MUPA.

TexHn4yeckue ycTpoiCTBa U TEXHOJIOTUYECKUE MPOIIECCHI: TO3UMETP, Kamepa
Bunbcona, SAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.
HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).
HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.
N3yuyenue normomieHus 6eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. JjieMeHTBI ACTPOHOMHUU M ACTPOPU3NKH.

Dramnbl pa3BUTHSA aCTPOHOMHUH. [IpuKIIagHOe M MUPOBO33PEHUYCCKOS 3HAUCHHE
acTpoHoMHuHU. [IpUMEHMMOCTH 3aKOHOB (M3UKHA IS OOBSICHEHHS IPUPOIBI
KOCMHYECKHUX 0OBEKTOB.

MGTOI[BI ACTPOHOMHUYCCKHX I/ICCHeHOBaHI/Iﬁ. COBpeMeHHBIe OIITHYCCKUC
TCJICCKOIIbI, PAAUOTCIICCKOIIbI, BHeaTMOC(bepHaSI ACTPOHOMMH.



Bun 3Bé3gHoro nHeba. Cos3Be3qusi, sSpKue 3BE3NBI, IMIAHETHI, UX BHUIAMOE
JIBIDKCHHE.

CosHeuHas cucreMa.
Comnrie. ConmHeuHast akTUBHOCTB. McTounuk sHeprun CojiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. [[narpamma «CreKTpaabHbIN Kjacc —
CBETUMOCTE». 3BE3JBI TJIABHOM IIOCICIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunsiii ITyTe — Hama I'anaktuka. Ilonokenue u aBmwxkeHue ConHIA B
lNanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBazapbl. YEpHBIEC IBIPHI B SIpax
TraJIaKTHK.

Bcenennas. Pacimpenune Bceenennoit. 3akon Xa606sa. Paz0eranve rajgakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUECHUE.

Macirabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnbie mpobsieMbl aCTPOHOMUH.
Yuenuueckue naonrooenus.

Habmronenus 3BE3MHOrO HeOa HEBOOPYKEHHBIM TJIA30M C HMCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHbIE c03Be3aus (CeBEepHOro MOJyIIapus MU SIPKUE
3BE3/IbI.

HaOnronenuss B Tenmeckon JIyHbI, TIUIaHET, TyMaHHOCTEH W 3BE3AHBIX
CKOILICHUIA.

Du3nYecKuil MPAKTUKYM.

Cnioco0bl u3MepeHus: PU3NUECKUX BEJIMUUH C UCIOJIb30BaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHUH (PU3MYCCKUX BEIIMYHH.
OueHka rpaHull MOrPeuIHOCTEM.

[IpoBeieHME  KOCBEHHBIX M3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEM
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKUX  pasfenax «YUYECHHYECKHH  IKCIIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).



O0o01marniee NOBTOPEeHHUE.

OO6001IeHre U cucTeMaTU3alls COJEpKaHus pa3fenoB Kypca «MexaHukay,
«MonexynsipHast pu3rMKa U TepMOAMHAMUKA», «DNEKTpoauHaMuKay, «Konedanus
U BOJIHB», «OCHOBBI CHEIHAIBHON TEOPUM OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb ¢u3nku W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOoBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAay4YHOW KapTHUHE MUpPA, 3HAUYCHHUE OIMCATEIIbHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (YHKIUI
busnueckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHUIMA
0 (Qu3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpa B 00IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me)Kl'[pe)IMeTHLIe CBA3H.

Nzyuenue kypca pusnku yrinyoaéHHoro ypoBHs B 11 kiacce ocymecTBiasieTcs
C Y4ETOM COJEP/KATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MATEMAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnvle noHAMUA, C6A3AHHbBIE C UZYUECHUEM MEMOO008 HAYUHO20
NO3HAHUA: ABIICHUE, HAy4YHbIH (akT, IUnoresa, (hu3nueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paTOpHs.

Mamemamuka: pellicHUE CUCTEMbl ypaBHEHHU. TpHUroHOMETpUUECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUMU. [Ipu3Haku mNomOOHSI TPEYroJIbHUKOB,
oTpejiesieHHe TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

Bbuonozus: >nextpuueckue SBICHHWS B XUBOW Tpupone, KosieOaTeabHbIC
JBW)KCHUSI B JKUBOW MPUPOJAE, HKOJOTMUECKUE PUCKH TPU MPOU3BOACTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arps3HCHHE  OKPYXAIIIeHd  Cpelsbl,
yIbTPa3ByKOBasi JUArHOCTUKA B MEIUIIMHE, OINTUYECKUE SBJICHUS B IKUBOU
MpUpPOJIE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAs CTPYKTYypa TBEPIBIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

T'eozpaghusa: wmarnuTHbIE TIONIOCA 3€MJIM, 3QJIEKH MAarHUTHBIX  pYJ,
doTochEMKa 3eMHOI MOBEPXHOCTH, ceiicMorpad.



Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANIEKTpOJBUTATENb SIKOOM, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKIIMOHHAS IeYb,
JMHUU 3JIEKTpoNepeaay, 3JIEKTPOABUraTelb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBYU-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIyTHUKOBBIC
NPUEMHUKH, I€pHAs SHEPreTUKA U SKOJIOTHYECKUE aCIIEKThI €€ pa3BUTHS.

IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHUA IIPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHETO OBIIEI'O
OBPA30BAHUAJIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE Pe3yJbTAThl OCBOCHUST yueOHOro mpeamera «Duzuka» TOIHKHBI
OTpaXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOH IIEHHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHUX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHHE KU3HEHHOTO
OTBITAa M OMbITA JICSITEILHOCTH B MPOIIECCE Peaanu3allii OCHOBHBIX HaIpaBJICHUH
BOCTIUTATEILHOMN AEATEIbHOCTH, B TOM YHCJIE B YaCTH:

IPaXKIaHCKOIo BOCIIMTAHUSA:

C(OPMUPOBAHHOCTh T'PAKIAHCKOW MO3ULMU OOydarolerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

[IPUHATHE TpagULIMOHHBIX 0011eYeI0BeUECKUX T'YMaHUCTUYECKUX 51
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTH B MHTEpecax TIPaXIaHCKOIo
o011ecTBa, y4acTBOBaTh B CAaMOYIIPABIEHUH B 00pa30BaTENbHON OPraHNU3aLNH;
YMEHHUE B3aUMOJECHUCTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUM C UX
GYyHKUMSIMU ¥ HA3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH.

MATPHOTHYECCKOI'0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TpaKIaHCKOW MACHTUYHOCTH, TAaTPHUOTH3MA;
IIECHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;



CITOCOOHOCTh OLCHMWBATHL CUTYAllMIO W [PHUHUMATb OCO3HAHHBLIC PCHICHUA,
OPUCHTUPYACHh HAa MOPAJIbHO-HPABCTBCHHBLIC HOPMbI U OICHHOCTHU, B TOM YHUCJIC B
ACATCIBbHOCTHU y‘IéHOFO;

OCO3HAHUC JIMIHOTO BKJIaZAa B IIOCTPOCHUC YCTOﬁqHBOFO 6y,[1y1HCI‘O.

ICTETHYECCKOT0 BOCIIMTAHUA

ACTETUYECKOE OTHONIEHHWE K MHPY, BKJIIOYasi ICTETUKY HAyYHOTO TBOPYECTBA,
npucymero pu3nyeckoil Hayke.

TPYA0BOI0 BOCTIMTAHUS:

WHTEpEC K pasNInyHbIM cepaM mpodecCHOHATEHON NEITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynaymieit mpodeccun U peaqTu30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC TIJIaHBI;
TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMIO M CaMOOOpa30BaHHIO B 0O0JACTH
(bU3UKN Ha TIPOTSHKECHUH BCEH JKU3HU.

IKOJOTHYECCKOTI0 BOCIIMTAHUA

c(hOpMUPOBAHHOCTh  DKOJIOTUYECKOW  KYJIbTYpPhl, OCO3HAHHE TJI00AJIBHOTO
XapakTepa SKOJOTUYECKUX MPOOIIeM;

IUIAHUPOBAHUE W OCYIIECTBICHUE JICHCTBUM B OKPYXKAKOIIECH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacCIIMPEHUE ONbITAa ACATEIBHOCTA SKOJIOTMUECKOM HANPABICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUH 110 (hHU3HUKE.

IHEHHOCTH HAYYHOI'O MMO3HAHMUA:

c(OpMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3HUECKON HAYKH,

OCO3HAHME IEHHOCTH HAYYHOW NIEATEeIbHOCTH, TOTOBHOCTh B TIPOIIECCE M3YyUCHHUS
GU3MKKA  OCYIIECTBIATH TMPOCKTHYID M HCCJICIOBATEIBCKYIO JIESITEIBHOCTh
WHIUBUyaJIbHO U B TPYIIIIE.



METAINIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
Ba3oBnle JJornueckue a1eiicTBUA:

CaMOCTOSITENILHO (OPMYIUPOBATh U aKTYaJU3UPOBATH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpENENATh LEIU JEITCIBHOCTH, 331aBaThb MapaMeTpbl M KPUTEPUM UX
JOCTH)KEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TMPOTHBOPEYHUSI B pacCMaTPUBAEMbIX (PU3MUECKHUX
SBJICHUSIX;

pa3pabaTbiBaTh IUIaH pEIICHHUS MpoOJeMbl C YYETOM aHalu3a HWMEIOIINUXCS
MaTepHaIbHBIX 1 HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTh, OLICHHMBAaTh COOTBETCTBHE pE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCIIEACTBUM JAESITEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH Pa0OTYy B YCIOBUSIX PEAIbHOTO, BUPTYaJbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH )KU3HEHHBIX POOJIEM.

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJQ/IETh HAYYHOH TEPMHHOJOTHEH, KIIOUEBHIMU TMOHIATHSIMH UM METOJaMHu
bu3nYecKoil HayKH;

BJa/I€Th HaBBIKAMU Y4e€OHO-HMCCIIEI0BATEIbCKOW M TMPOEKTHOW JEATENbHOCTH B
oOnacTu (HU3MKHU, CIIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOSITEIBHOMY IOUCKY
METOJIOB peUIeHUs 3a7au (PU3UYECKOTO COJACPKaHUsS, MPUMEHEHHUIO pPa3IMYHBIX
METOJIOB MO3HAHUS;

BJIQJeTh BUJAMH JIEATEIBHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHHUA, €ro
WHTEPIIPETaliY, MPeoOpa3OBaHUI0 W TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TPU CO3/IaHUH YYEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;
BBISBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3W U aKTyalIH3UPOBATh 3a/1a4y, BBIABUTATD
TUIOTE3y ©€ pelleHus, HaXOAWTh apryMEHTHl [UIsl JOKa3aTeNIbCTBA CBOMX
YTBEPXKACHUM, 3a]]aBaTh ApaMETPhl M KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIC B XOJIE PEIICHUS 33Jayd pPEe3yNbTaThl, KPUTUICCKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh ©  (OpMYyIUpOBaTh COOCTBEHHBIE 3amadyd B  0Opa30BaTEILHOM
NESATEeILHOCTH, B TOM YHCIIC TIPU U3y4YCHUH (PU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYAIlUSIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh TEPEHOCHTh 3HAaHWA 1O (uU3MKe B  TPAKTUYECKYIO  00JIacTh
KU3HEICSITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIE UJIEH, NPEIaraTb OpUruHaIbHbIE MOAXObl U PEIICHHUS;



CTaBUTH MPOOJIEMBI U 3a/1a49H, JOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.
Pa6ora ¢ undpopmanmeii:

BJA/JI€Th HaBbIKAMHM IOJIy4€HUs HHQPOpMaUUu (PU3MUECKOrO COJEpKaHUSA U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATh IIOHMCK, aHaJM3,
CHUCTEMAaTH3allMI0 U WHTEPIpETAlni0 WHPOPMALMK Pa3IMYHbIX BHIOB U (HopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMALINH;

UCIIOJIb30BaTh CPEACTBA MH()OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pEIICHUH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX UM OpPraHU3allMOHHBIX 3a7ad C
coOnoieHeM TpeOOBaHUM HSProOHOMUKH, TEXHUKH OE€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX U STUYECKUX HOPM, HOPM HH(POpPMALMOHHOU
0e301acHOCTH;

cO37aBaTh TEKCThl (PU3UYECKOTO COJEpKaHUS B pa3IMYHbIX (hopmaTtax ¢ y4ETOM
Ha3HA4Y€HUs MH(DOpPMALUU U LIEJIEBOM ayJIUTOPHUH, BEIOMPAs ONTUMAIbHYIO (pOopMy
IIPEICTABIICHUS U BU3yaJIU3al[1U.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBI/ISIZ

OCYIIECTBJISAThH OOIIIEHUE HA YPOKaxX (PU3UKHU U BO BHEYPOUHOU JESATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHPIUKTHBIX CUTyalluid U CMSITYaTh KOH(MIUKTHI,
Pa3BEPHYTO M JIOTMYHO H3Jararb CBOIO TOYKY 3pEHMS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

MOHUMAaTh M UCIOJb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WHJIWBUIYaJIbHOU
paboThI;

BBHIOMpATh TEMATHUKy W METOABbl COBMECTHBIX JEUCTBUU C Yy4€TOM OOIIMX
VHTEPECOB U BO3MOKHOCTEN KaXJOT'0 YJICHA KOJUIEKTUBA,

IIPUHUMATH LIE€JIM COBMECTHOMU JESATEIBHOCTH, OPraHU30BbIBAaTh U KOOPJAUHUPOBATH
JEUCTBHS 110 €€ NOCTHXKEHUIO: COCTABIIATH IJIAH JCUCTBUM, PACIPEACIIATh POJIU C
y4€TOM MHEHUM YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;
OIICHMBATh KA4ye€CTBO CBOETO BKJIAJla M KaXXJOT0 y4aCTHHUKA KOMAaHJbI B OOIIHA
pe3yJIbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE NPOEKThI, OICHUBAaTh UJEA C T[O3UWLUMM HOBU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIIECTBIISITh MO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMUYHBIX CUTYyalUsIX,
MPOSIBIIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIC YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:



CaMOCTOSATENILHO OCYIIECTBIISITh TIO3HABATENBHYIO JEATEIBHOCTh B 00JACTH
GU3UMKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISATh IUIAH PEUIEHUS PACUETHBIX M KAYECTBEHHBIX 3aj1ad,
IJIaH BBIOJHEHUS TMPAKTHUECKOW pPabOThl € YYETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacmupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

JenaTh  OCO3HAHHBIM  BHIOOpP, AapryMEHTHpOBAaTH €ro, Oparh Ha  cebd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh IPHOOPETEHHBIN OTIBIT;

criocoOCTBOBaTh ()OPMUPOBAHUIO W TPOSBICHUIO 3PYAUIIMUA B 00JacTH (DU3KKH,
MOCTOSTHHO TOBBIIIATh CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIN YPOBEHbD.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

J1laBaThb OILICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B I€ATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEISAM;

BJIAJ€Th HABbIKAMHU ITO3HABATEJIbHOM pPEQIIEKCUU KaK OCO3HAHMSI COBEPLIAEMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHM;
UCIOJIb30BaTh MpUEMBI pediekcuu s OLEHKUW CHUTyallMd, BbIOOpa BEPHOIO
pelieHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PELIEHHUS 110 UX CHUKEHHUIO;
IIPUHAMATh MOTHUBBI M apryMEHTbl JPYIMX IIpU aHAJIU3€ PE3yJIbTaTOB
NEATEIIbHOCTH;

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTaTKH U JOCTOMHCTBA,

NIPUHAMAaTh MOTHBBI M APTyMEHTHl JPYIrUX TMPH aHAJU3€ PE3YJIbTAaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B mporecce MOCTMKEHHSI JIMUHOCTHBIX PE3YJIBTATOB OCBOCHHS TMPOTPAMMBI T10
buszuke IS ypoOBHS cpeaHero oOmero o0pa3oBaHHMS Y OOyYArOIIMXCS
COBEPIIICHCTBYETCS AMOIMOHAIILHBIN WHTEJICKT, MIPEAOIaTr AFO M
c(hOpMHUPOBAHHOCTD:

CaMOCO3HAHUS, BKJIFOYAIOIIETO0 CIHOCOOHOCTh TMOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHHE, BUACTh HAIPaBICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU ChepHl,
ObITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMsI, BKIIOYAIOMIETO CAMOKOHTPOJb, yMEHHE MPHHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HIMOLIMOHAIBHBIM U3MEHEHHSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIMM, BKJIOYAIOIIEH CTpEMJICHHE K JOCTHKEHHUIO LETH U
yCrexy, ONTUMH3M, MHHUIMATUBHOCTh, YMEHHE ICHCTBOBATb, MCXOJIS U3 CBOHUX
BO3MOKHOCTEH;



OMIIaTHH, BKJHO‘-IaIOI]_[eﬁ CIIOCOOHOCTh TOHHMMATh OMOIIMOHAJIBHOC COCTOAHUC
APYrux, Yy4UTbIBATH €TI0 IIpH OCYHICCTBIICHUHU 06HICHI/IH, CIIOCOOHOCTHh K
COYYBCTBHIO U COIICPCIKUBAHUIO,

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOIINX CITOCOOHOCTh BBICTPpANBATL OTHOIICHHA C
APYIruMu JIrOAbMU, 3&6OTI/ITLCH, IMPOABIIATE HHTCPCC U Pa3pCIlaTh KOH(bJII/IKTI)I.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoniy o0yuenusi B 10 Knacce npeaMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOIIUXCS YMEHUM:

NOHUMATh pOJib (PU3UKH B HPKOHOMHUYECKOU, TEXHOJOTMYECKOHM, SKOJOTHYECKOH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
B COBPEMEHHOW HAay4yHOM KapTUHE MHUpa, 3HAYECHHE  ONMCATEIIBHOU,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM UM  MPOTHOCTHUYECKOW  (DyHKIMIA
(U3MYECKON TEOPUM — MEXAHUKH, MOJEKYJSIPHOW (PU3UKUM U TEPMOJIWHAMHKH,
posib  pu3nyecKol Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O QuU3nUecKon
KapTHHE MUPA;

pa3nuyarh YCJIOBUS NPUMEHUMOCTH MOJENEeH (PU3NYECKUX Tel U MPOIECCOB
(sBieHUIT): WHEpIUaIbHAs CHUCTeMa OTcuYéTa, alCOJIIOTHO TBEPAOE TEJoO,
MaTepuajgbHas TOYKa, pABHOYCKOPEHHOE JBUKEHHE, CBOOOJHOE Ia/ICHUE,
a0CoJIIOTHO ympyras aedopMaius, aOCOMIOTHO YIPYroe u abCOMIOTHO HEYNPyroe
CTOJIKHOBEHHsI, MOJIEIM Ta3a, >KMJIKOCTH U TBEPAOro (KpUCTANIMYECKOr0) Tena,
WJICANIbHBIN T'a3, TOUYCUHBIN 3aps/l, OAHOPOJIHOE JIEKTPUUECKOE MOJIE;

pasznuyaTh yCJIOBHs (FpaHMIbl, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOLIUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB M OIPaHUYEHHOCTb
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHUYECKHE MPOLIECCHl U SIBICHUS, UCHOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHbl MEXaHUKH (OTHOCHTEIbHOCTh MEXaHHUYECKOTrO
JBH>KCHMUS, bopmyIbl KUHEMAaTHKU PaBHOYCKOPEHHOTO JBHKEHUS,
npeoOpazoBanusi ['amumiies AJis CKOpPOCTH U TepeMelleHus, 3akoHbl HproToHa,
MPUHLNN OTHOCUTEIBHOCTU ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHUS, 3aKOHBI
COXpaHEHUS HUMITyJIbca M MEXAaHWYECKOW DHEPruu, CBs3b pPAaOOTBI CHIIBI C
U3MEHEHUEM MEXAaHWYECKON SHEPIHH, YCIOBUS PABHOBECHS TBEPAOIO TeINa), MPU
TOM HCHOJIb30BaTh MAaT€MaTHYECKOE BbIPA)KEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: MpeoOpa3oBanuil ['amunes, BTOporo u
TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHWs HMMIYJbCA U MEXAHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBaTh W OOBICHATH TEIJIOBBIE TMIPOLECCHl W SIBICHHS, HCIOJIb3YS
ocHoBHbIE noJ10keHuss MKT 1 3aKoHbI MOJIEKYISIpHONU (DU3UKK U TEPMOJUHAMUKU
(CBs3b JABJICHUS UACATBHOTO T'a3a CO CpeHeN KHHETUYECKOM YHEPTrrUel TeIIOBOro
JBW)KCHUSI M KOHIICHTPAIlMENM €ro MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO
CpEOHEW KWUHETHYECKOW SHEPrueu TEIUIOBOTO JBWIKCHUS €ro 4YacTHll, CBS3b
JIABJICHWS] WJCAIBHOIO ra3a ¢ KOHLEHTpPAUHMEW MOJIEKYJl M €ro TEMIIEpaTypou,



ypaBHeHue MeHnneneeBa—KianelpoHa, IMepBbld 3aKOH TEPMOIAUHAMHKHU, 3aKOH
COXpaHEHHUs SHEPrMM B TEIUIOBBIX Tpoleccax), MNpU ITOM HCHOJIb30BaTh
MAaTeMaTUYECKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaThb YCJIOBUS IMPUMEHUMOCTHU
ypaBHeHus: MeHneneeBa—Knanelpona;

aHAIM3UPOBaTh U OOBACHATH DJIEKTPUUYECKUE SIBIICHUS, HUCIOJIb3ys OCHOBHBIC
MOJIOKEHUSI U 3aKOHBI DJIEKTPOJAMHAMHUKU (3aKOH COXPAHEHHS BJIEKTPUYECKOTO
3apsaa, 3akoH KylioHa, MOTEHIHUATBHOCTD 3JIEKTPOCTATHYECKOTO MO, TPUHIMII
CYyNEPHO3ULIAA  DJIEKTPUYECKUX  IIOJIEM, IIPU OTOM  yKas3bplBas  yCJIOBHSA
IIPUMEHUMOCTH 3akOoHa KylloHa, a Takke IPAaKTUYECKH BAKHBIE COOTHOILICHMS:
3aKkoHbl OMa NI ydacTKa LEenu U Ui 3aMKHYTOM AJIEKTPHUYECKOW LIETH, 3aKOH
Jlxoymns—Jlenna, mpaBmna Kupxroda, 3akonsr dapazes ais 371€KTPOIn3a);
ONMHCHIBATh  (PU3UYECKHE TMPOIECChl U  SABJICHHS, MCIOJb3YSd BEJIMYMHBIL:
IIEPEMEILICHUE, CKOPOCThb, YCKOPEHHE, HMITYJbC TE€Ja M CHUCTEMBI TEN, CHIIA,
MOMEHT CHUJIbl, JABICHHUE, IIOTCHUHAJIBbHAS DJHEPrUs, KUHETUYECKas DHEprusd,
MEXaHWYeCKas 3Heprus, padoTa CUJIbl, LICHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa
TSKECTH, CHJIa YIPYIOCTH, CWJIA TPEHHs, MOLIHOCTb, DHEPIUs B3aUMOJECUCTBHUSA
Tena ¢ 3eMiIEN BOJIM3U €€ MOBEPXHOCTH, SHEPT U yIpyroil nedopmanuy npyKuHsbl,
KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAsL TEMIIepaTypa Tena, paboTa B TEPMOJIMHAMUKE,
BHYTPEHHSSL SHEPIUs UACATBHOTO OJHOATOMHOTO ras3a, padboTa HWJealbHOIO rasa,
OTHOCUTEJbHAs BIAXKHOCTh Bo3ayxa, KIIJl maeanbHOro TENIoBOro JBHUTrATEIs;
AIEKTPUYECKOE TIOJIE, HANPSIKEHHOCTH JJIEKTPUYECKOIO IOJIA, HANPSKEHHOCTH
IOJIsl TOYEYHOrO 3apsifa WM 3apsHKEHHOrO IIapa B BAKYYME U B JIMDIIEKTPHKE,
MTOTEHIIAAIT AIEKTPOCTATUYECKOTO o, Pa3HOCTh MOTEHLIUAJIOB,
DNEKTPOABMKYIAS  CWJA, CWiIa TOKA, HANpsHKEHWE, MOIIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTD INIOCKOTO KOHJAEHCATOPa, CONPOTHUBIIEHUE YYACTKA LENU C
MOCJEAOBATENBHBIM W MAPAJUIEIBHBIM COCOUHEHHEM PE3UCTOPOB, DHEPIUs
AIIEKTPUYECKOTO T0JII KOHAECHCATOPA,

OOBSCHATh OCOOCHHOCTH TPOTEKaHWS (PUINYECKUX SIBICHHUM: MEXaHUYECKOE
JBW)KECHHUE, TEIUIOBOE [JBW)KCHME YACTHUL] BELIECTBA, TEILUIOBOE pPABHOBECHUE,
OpoyHOBCcKoe JBrkeHue, auddysus, ucmapeHue, KHUICHUE | KOHJICHCAIIHS,
IUIABJICHUE W KPUCTAIUIM3ALMSA, HAIPABICHHOCTb TEIUIONEPENAUH, DIEKTPU3ALIN
T€JI, SKBUIIOTEHIIUAIIBHOCTD IIOBEPXHOCTHU 3apsLKEHHOTO ITPOBOAHUKA,

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTHU OJHOU (PM3UYECKON BETUYHHBI OT IPYTOit
C UCIIOJIb30BAaHUEM MPAMBIX W3MEPEHUU, NPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHON 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BUJIe TpapuKOB C YYETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, [enaTh
BBIBO/IbI 10 PE3YyJIbTATAM UCCIIEA0BAHNUS;

MPOBOJIUTh KOCBEHHbIE M3MEpEHUsl (PU3MUYECKUX BEJIMYMH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEpPEHHUs, OLEHUBATH aOCOIIOTHbIE M OTHOCUTEIbHBIC
IIOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHU;

IIPOBOAMUTDL OIBITBI 110 IPOBEPKE IMPEIJIOKEHHOM THIIOTE3bl: IUJIAHUPOBATH
HKCIEPUMEHT, COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIM3UPOBAThH
IIOJTyYEHHBIE PE3YJIBTATHI U JAENATh BBIBOJ O CTATYCE MPEII0KEHHOU TUIIOTE3BI;



coOmoaTh TpaBuia O€30MacHOr0 Tpyda MPH TPOBEICHWW WCCICAOBAHHWA B
pamMKax ydeOHOTO JIKCIEPUMEHTa, MPaKTHKyMa U Y4eOHO-HCCIIEI0BATEIbCKON |
MPOEKTHON JCSITENTFHOCTA C WCIOJIB30BAaHUEM HW3MEPHUTEIBHBIX YCTPONCTB U
Ja00paTOPHOTO 0OOPYOBAHUSA,

pemath pacy€THBIE 3a/ladMl C SIBHO 3aJaHHOW M HESIBHO 3aJlaHHOW (U3MUYECKOM
MOJICTIbIO: Ha OCHOBAaHHWM aHAlM3a yCIOBHUS OOOCHOBBIBATH BHIOOpP (hH3HUECKOM
MOJICTIM, OTBEYAIOIIeH TpeOOBAaHUSAM 3aadyd, TPUMEHATH (HOPMYJBI, 3aKOHBHI,
3aKOHOMEPHOCTH W TIOCTYJaThl (U3MYECKUX TEOpUM TIPH HCIIOIH30BAHUU
MaTEMaTUYECKUX METOJIOB PEIICHUs 3a7ad, MPOBOIUTH Pacy€Thl HA OCHOBAHUU
UMEIOINXCS JTaHHBIX, AHAJTU3UPOBATH PE3yJIbTAaThl U KOPPEKTHUPOBATH METOJBI
perieHus ¢ YI4ETOM MOTYUYEHHBIX PE3YJIbTaTOB;

permarh KadyeCTBEHHBIE 3aladd, TpeOyromue MPUMEHEHUs 3HAHWUW W3 Pa3HBIX
paszenoB Kypca (pm3uKHM, a TakKe WHTETpAMM 3HAHWW W3 JAPYTUX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAMBATh JOTHYECKYIO LETIOYKY PACCYXKICHUI
C OMOPOY Ha U3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS;
UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS JJIsi OOBSICHEHHS OCHOBHBIX MPUHIIUIIOB
paboThl U3MEPUTEIHHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTMUECKUX
IPOLIECCOB;

OPUBOAUTH TMPUMEPHI BKIIAJa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHI;

aHAMM3UPOBaTh W OIICHWBATh IIOCJCACTBUS OBITOBOM M IPOU3BOJCTBEHHON
NEATETLHOCTH YEJIOBEKa, CBS3aHHOW C (PU3WYECKUMM TPOIECCAMH, C TO3WIIHAN
HKOJIOTHYECKOM 0€30macHOCTH, MIPEICTABICHHUM 0 parmoHAIbHOM
TIPUPOOTIOIL30BAHNN, & TAK)KE Pa3yMHOM HCIIOJIb30BAHUM JTOCTYKCHHN HAyKU U
TEXHOJIOTUH JJIs1 JaJbHEHIIIEro pa3BUTHSI UEJIOBEUECKOTO O0IIECTRA;

MPUMEHATh pa3IMYHbIE CHOCOOBI paboThl ¢ uHpoOpMalHeil (HU3NIECKOTO
COJIEpKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX WH()OPMAIMOHHBIX TEXHOJOTHUH,
IpyU 5TOM HCIOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE TEXHOJIOTHH JIJIS
MOWCKa, TepepaboOTKU ¢ TPEIbSBICHUS YYEOHOW U HAYYHO-TIOMYJISIPHOM
uH(hOpMaIU, CTPYKTYPUPOBAHHS U WHTEpHpeTanuu MHGOPMAINH, MOTYyYEHHON
U3 Pa3MYHBIX HMCTOYHUKOB, KPUTHUYECKH aAHAIU3UPOBATh  MOJYYaEMYIO
nH(OPMAITUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIITNXCSI 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHNKA HH(POPMAIIHH;

MPOSIBIISITE OPTaHW3AIMOHHBIC W TIO3HABATENIbHBIE YMEHHS CaMOCTOSTEIHLHOTO
MPUOOPETCHUSI HOBBIX 3HAHWM B TPOIIECCE BBITIOJHEHUS TPOCKTHBIX W Y4EOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTaTh B TPYIIE C UCTIOTHEHUEM Pa3IMIHBIX COIMAIBHBIX POJICH, TUTAHHPOBATH
paboTy TpYIIIBI, PalMOHAIBHO PACTIPEACIATh IEATESILHOCTh B HECTaHAAPTHBIX
CUTyalMsiX, aJCKBAaTHO OIICHWBATh BKJIAJ KaXXJOTO W3 YYAaCTHUKOB TPYIIIHI B
pEelIeHre paccMaTpuBaeMoi IPOOIEMBI;

MPOSIBJISITh MOTHUBAIMIO K Oyaymied mnpodecCHOHANIBHONW JEATEIBHOCTH TI0
CHELHATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



K xoniy o0yuenusi B Il Kaacce npeaqMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUINA:

MOHUMATh POJib (U3UKK B SKOHOMUYECKOM, TEXHOJOTHYECKOW, COLMAIBLHOU U
THUYECKOH cepax NesaTeIbHOCTH YeJI0BEeKa, POJib U MECTO (DU3UKHU B COBPEMEHHOM
HAy4YHOM KapTHHE MHpPA, POJb ACTPOHOMHUH B MPAKTUYECKOW AEATEIBHOCTU
YyejroBeKa W JAJbHEWIIEM  HAay4YHO-TEXHMYECKOM  Pa3BUTHH, 3HAYCHHE
OMUCATEIbHOM, CHUCTEeMAaTU3UPYIONICH, OOBACHUTEIBLHON U MPOTHOCTHYECKOMN
byHKuMiA  GU3NUECKOM TEOpUUM — DIIEKTPOAMHAMUKH, CHEIHATBHOW TEOpUU
OTHOCUTEJIbHOCTH, KBaHTOBOM  (u3MKu, poiab  (u3Mueckod Teopuun B
(GbopMHUpOBAaHUH MPEACTABICHUIN O PU3NUECKON KapTHHE MUPA, MECTO (PU3UUYECKOI
KapTUHBl MHUpPa B O0IIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX
IIPEACTABICHUN O IIPUPOJIE;

pa3nuyath YCJIOBUA NPUMEHUMOCTH MOJeNed (U3NYECKUX Tell U MPOLECCOB
(SIBNEHUI): OJHOPOAHOE JJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE TOJI,
rapMOHHUYECKHE KOJEOAaHMs, MATEMAaTUYECKU MasiTHUK, UACAIbHBIN MPYKUHHBINA
MasTHUK, TaPMOHUYECKUE BOJIHBI, WJCAJIbHBIA KOJEOATENbHBI KOHTYp, TOHKAas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIApAa U KBAHTOBOW MOJIENIN CBETA;

paznuuath yciaoBuUs (TpaHUIlbl, 00JaCTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOLIUI XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB M OIPaHUYEHHOCTb
WCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBACHATDH IJEKTPOMArHUTHBIE MTPOLIECCHI U ABJICHUS, UCTIOIb3YSI
OCHOBHBIE IIOJIOKEHUS M 3aKOHBI JJIEKTPOAVMHAMUKHA M CIELHAIBHON TEOpHUH
OTHOCUTEIBHOCTH (3aKOH COXpPAHEHHUs JIJIEKTPUYECKOro 3apsna, cwia Amriepa,
cuna JlopeHiia, 3aK0H 3JIEKTPOMarHUTHOW MHIYKIWH, rpaBwiio JleHia, cBsa3p I/1C
CAaMOMHIYKIIMM B DJIEMEHTE DJIEKTPUUECKOMN LIETIH CO CKOPOCTBHIO U3MEHEHHUS CHUJIbI
TOKa, MOCTYJaThl CEUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHILITEHA);
aHANM3UPOBaTh U OOBACHATH KBAaHTOBBIE IPOLIECCHl M SABJICHUS, HCIOJIb3YS
MOJIOKEHUSI KBAaHTOBOW (u3uku (ypaBHeHue OiHIITEHHAa s GoTodddekra,
NIEPBBIA U BTOPOM NOCTYJIAThl bopa, MPUHIKAII COOTHOIIEHUSI HEONIPEAETEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPAHEHUs 3apsAIO0BOTO M MAcCOBOTO YUCEN W DHEPIUU B
AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PACIajia);

ONMKCHIBATh  (PU3UYECKHE TPOIECChl U  SABJICHMS, HCIOIb3YyS BEJIUYUHBI:
HaIpsKEHHOCTh AJIEKTPUYECKOTO TOJISI, MOTEHIHAN AJIEKTPOCTATUYECKOrO MOJI,
Pa3HOCTh MOTEHUMAJIOB, AJIEKTPOJABHKYILAS CUJIA, MHAYKUUS MArHUTHOIO IOJIA,
MarHuTHBIA TOTOK, cuiaa AmIiepa, WHAYKTHBHOCTb, 3JIEKTPOABWXKYILIAS CHJIA
CaMOMHAYKLIMM, SHEPrHsl MAarHUTHOIO  IOJsSI  NPOBOAHMKA C  TOKOM,
PENATUBUCTCKUNA UMITYJIbC, TIOJTHASI SHEPTHUS], SHEPTHUS IMOKOSI CBOOOHON YaCTHUIBI,
SHEPrusl U UMITYJIbC (POTOHA, MACCOBOE YMCIIO U 3apsi]l SApa, SHEPTUs CBSI3U SApa;
OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (PU3MUECKUX SIBICHUI: 3JIEKTPOMAarHUTHAs
WUHIYKIUS, CaMOMHAYKIUS, PE30HAHC, HWHTephEepeHIuss BOIH, AUPpaKus,



JUCTepcusi, TOJIHOE BHYTPEHHEE OTpaKeHHe, (POTOINEKTPUUECKUA dPPeKT
(boToaddext), ambda- u Oera-pacmanbl sSAep, TraMMa-H3IydeHHE sIIep,
bu3nYecKue NPUHIIMITBI CIEKTPAIBLHOTO aHaJIu3a U paboThI J1a3epa;

OTIPEICNIATh HAIMpaBiICHUE WHIYKIMU MArHUTHOTO TMOJS MPOBOJHHUKA C TOKOM,
cwiibl AMmriepa u cuiibl JIopeHiia;

CTpPOUTh H300pa)keHUE, CO3JaBaeMO€ IUJIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
pacCUUTHIBATh €r0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOITOJIATAIONINE ACTPOHOMHUYECKUE TIOHSTHS, TEOPHH W 3aKOHBI
JUTSl aHaIM3a U OOBSICHEHHS (PU3UYECKUX TPOIECCOB, MPOUCXOAIINX B 3BE3aX, B
3BE3MHBIX CHCTEMaX, B MEXTaJaKTHUUECKOW cpefe; IBUKEHUS HEOECHBIX Tell,
ABOJIIOLIMU 3BE3/ U BeeneHHoi;

MPOBOJUTH  HWCCJICMOBAHWE  3aBUCHMOCTEH  (UM3MYECKUX  BEIMYUH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
buKCHUpOBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIe TpapUKOB C YYETOM aOCONIOTHBIX TMOTPEIIHOCTEH W3MEPEHHM, N1eNaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BAHNUS;

MPOBOJIUTh KOCBEHHbIE M3MEpeHUs (HU3MUECKUX BEJIMYWH, MPU ITOM BBIOMpATh
ONTUMAJIbHBIA METOJ] W3MEpPEHHUs, OIEHHWBATh aOCOJIOTHBIE M OTHOCUTEIHHBIC
MOTPENTHOCTHU MPSMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH OMNBITHl 1O MPOBEPKE MPEIIOKEHHON TUIOTE3bl: IUIAHUPOBATh
OKCIIEPUMEHT, COOMpaTh JKCIICPUMEHTAIBHYIO YCTAHOBKY, aHAJU3UPOBATh
MOJIYYCHHBIC PE3YJIBTATHI U JCNIaTh BHIBOJ] O CTATyCE MPEI0KEHHON TUITOTE3HI;
OTMCHIBATh METOIBI TTOTYUCHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;

coOoaTh TpaBWia 0€30MacHOTO TpyJa MpU MPOBEICHUH HCCIEIOBAaHUN B
pamMKax y4eOHOTO DKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIICIOBATEILCKON H
MIPOCKTHOW JACATENHHOCTH C HCIIONB30BAHUEM HW3MEPUTEIBHBIX YCTPOUCTB U
J1a060paTOpHOTO 000PYIOBAHUS;

pemaTrh pacuy€éTHBIC 3aJa4M C SBHO 3aJIaHHOM W HESBHO 3aJaHHON (H3HMYECKOU
MOJICNIbIO: Ha OCHOBAaHWW aHaIKM3a YCIOBHUS BHIOMpATh (U3UUYECKHUE MOJIEIH,
OTBEHalOIIMEe  TpeOOBaHUSM  3aJaud, MNPUMEHATH  (QOPMYJBI,  3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYyJaThl (U3MYECKUX TEOpUM TIPU HCIOJIH30BAHUU
MaTEMaTUYECKUX METOJIOB pEIIeHUs 3a7ad, MPOBOJAUTH PacdyéThl HA OCHOBAHUU
UMEIOINXCS JAHHBIX, AHAJTU3UPOBATH PE3yJIbTAaThl U KOPPEKTHUPOBATH METOJbBI
penieHus ¢ y4€TOM TOJy4YEeHHBIX Pe3yIbTaTOB;

pemaTrh KadyeCTBEHHBIC 3a/Jadud, TPeOyIolmrue NMPUMEHCHUS 3HAHWUW W3 Pa3HBIX
pasnenoB Kypca (PU3MKH, a TaKKe WHTETpPAIlMM 3HAHWWA W3 JPYTUX IPEIMETOB
CCTECTBEHHO-HAYYHOTO ITMKJIA: BBICTPAMBATh JIOTHUYCCKYIO IIECTTOYKY PACCYXKICHHMI
C OIOPOH HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH ¥ (PU3HUCCKHC SIBICHUS;
UCITOJI30BaTh TEOPCTHUYECKUE 3HAHUS NI OOBSCHEHWUS OCHOBHBIX IPUHITUIIOB
paboOThl U3MEPUTENHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUYECKHUX
IPOLIECCOB;



IPUBOJUTH TMPHUMEPHl BKJIaJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHl;

aHAJIM3UpPOBaThb M OLICHUBATh IIOCIEACTBUSA OBITOBOM U IPOU3BOJCTBEHHOU
JESATEIIbHOCTH YEJIOBEKAa, CBA3AHHOM € (PU3MYECKMMM MPOLECCAMM, C MO3MLMN
IKOJIOTUYECKOM 0€30MacHOCTH, IpeaCTaBICHUN 0 paloHaIbHOM
IPUPOJIONIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJIb30BAaHUU JOCTHMKEHUN HAyKu U
TEXHOJOTHH JTs TATbHEHUIIIETO Pa3BUTHSI YEIOBEYECKOTO O0IIECTBa;

OPUMEHATH pa3IUYHble CHocoObl paboThl ¢ uHpopManueld (HU3HUECKOTO
COJICP>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHA,
Opu 3TOM HCMOJIB30BaTh COBPEMEHHbIE WH()OPMAIMOHHBIE TEXHOJIOTUU IS
MOMCKa, TMepepadOTKU M MPEIbSABICHUS YYEOHOW W HAYYHO-TIOIMYJISIPHOM
uH(pOpMaUKU, CTPYKTYPUPOBAHKS U HMHTEPHpPETALUH UHPOPMALMH, MMOTYyYEHHON
U3 PpA3NMYHBIX HMCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh  IOJIY4aEMYIO
UH(GOPMAIIMIO U OLIEHUBATH €€ I0CTOBEPHOCTh KaK Ha OCHOBE UMEIOUINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJIN3a UCTOYHHKA UH(POPMAIIH;

IPOSBISITH OPraHU3ALMOHHBIE W IIO3HABATEJIBHBIE YMEHMS CAMOCTOSTEIBHOIO
IpUOOpETEHUs] HOBBIX 3HAHHMM B IPOLIECCE BBIIOJHEHUS MPOEKTHBIX M yueOHO-
UCCIIEI0BATENbCKUX padoT;

paboTaTh B IpyIIie ¢ UCIOIHEHUEM Pa3JIMYHbIX COLIMAIBHBIX POJIE, IUIaHUPOBAThH
paboTy TpyINIIbl, PAlMOHAIBHO PACHpPENeNsaTh JACSITENbHOCTh B HECTAHJAPTHBIX
CUTyallUsIX, aJ€KBATHO OLICHUBATh BKJIAJ Ka)XXJOrO M3 YYAaCTHUKOB TpPYIIIbI B
pellIeHne paccMaTpUBAEMON IPOOJIEMBI;

NOPOSIBJISITh MOTHUBALIMIO K Oynymied mnpopecCHoHaNbHONW AESATENBHOCTH I10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue pa3zienoB U TeM NporpaMMbl ‘ KosmuectBo yacoB DnexTpoHHbIe (UG POBEIE) 00pa30BaTEIbHBIE
n/m Bcero| KoutponbHble [IpakTryecKue peCypeel
paboThI paboThI
[Pasnen 1. HAYUHBIN METOJI IO3HAHUSI TPMPO/IbI |
‘1.1 HHaquHﬁ METO/1 TO3HAHUS TIPUPOIBI H 6 H H HBI/I6HI/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/ITOFO 0 pasaerny H 6 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 10 H 1 H HBI/I6J‘II/IOTeKa IOK https://m.edsoo.ru/f16b68d7 ‘
‘2.2 HI[I/IHaMI/IKa H 10 H H HBI/I6J‘II/IOTeKa IOK https://m.edsoo.ru/f16b68d7 ‘
‘2.3 HCTaTHKa TBEPJOrO Tesla H 5 H 1 H HBI/I6HI/IOTeKa IIOK https://m.edsoo.ru/f16b68d7 ‘
‘2.4 HBaKOHH COXpaHEHHsI B MEXaHUKE H 10 H 1 H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/ITOFO 0 paseny H 35 H ‘
[Pazzie 3. MOJIEKYJISIPHASI ®U3UKA M TEPMOJIMHAMUKA |
‘3.1 HOCHOBLI MOJIEKYJIIPHOKUHETUYECKON TEOpUHU H 15 H H HBI/I6J‘II/IOTeKa LIOK https://m.edsoo.ru/f16b68d7 ‘
‘3.2 "TepMOI[I/IHaMI/IKa.TeHJIOBHe MaIlHbI H 20 H H HBI/I6J‘II/IOTeKa ITOK https://m.edsoo.ru/f16b68d7 ‘
3.3 ||ArperatHbie cocTosiHMS BemecTBa. Da3oBbie 14 bubmmorexa LIOK https://m.edsoo.ru/f16b68d7
HIepeX0/IbI

‘I/IToro 0 pa3feiny H 49 H ‘
Pazniea 4. SJIEKTPOJMHAMMKA |
‘4.1 HSneKTqueCKoe noJje H 24 H H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/f16b68d7 ‘
‘4.2 HHOCTO;{HHHﬁ JIIEKTPUICCKUH TOK H 24 H H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/f16b68d7 ‘
‘4.3 HTOKI/I B Pa3JIMYHBIX Cpeaax H 6 H H HBI/I6J‘II/IOTeKa IIOK https://m.edsoo.ru/f16b68d7 ‘
‘I/IToro 0 pa3feiny H 54 H ‘
[Pasnen 5. DU3UUECKHI IPAKTUKYM |
‘5.1 H<1)1/13I/1qec1<1/1ﬁ MPaKTUKYM H 16 H H 16 HBHGHI/IOTeKa ITOK https://m.edsoo.ru/f16b68d7 ‘




‘Pasueﬂ 3. OCHOBBI CIIEITUAJIBHOM TEOPUA OTHOCUTEJBLHOCTH

Ne HanmeHnoBaHMe pa3elioB U TEM MPOTPaMMBbI ‘ KomnnyectBo yacos OnexTpoHHbIe (1H(pOBHIE) 00pa3oBaTEILHBIC
n/m Bcero|  KontponbHble [IpakTHyeckue peCypCRI
paboThI paboThI
‘I/ITOFO 0 pasaeny H 16 H ‘
‘PCSCpBHOG BpeMsl H 10 H H HBI/I6J‘II/IOTeKa OK https://m.edsoo.ru/f16b68d7 ‘
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME]| 170 | 8 | 16 | |
11 KJIACC
Ne HanmenoBanue pa3neinoB 1 TeEM IPOrpamMMsl KonnuecTBo yacos OnexktponHbie (IU(POBLIE)
n/n Beero|| Kontponbubie || ITpakTnueckue 06pa3oBaTeNbHEIE PECypChI
paboThl paboThI
Pazniea 1. JJEKTPOJMHAMMKA |
1.1 ||[MarauTHOE TI0JIE 14 bubnmorexa LIOK
https://m.edsoo.ru/39859ef1
1.2 ||9nexkTpomMarHuUTHas MHIYKITUS 13 1 bubnmorexa LIOK
https://m.edsoo0.ru/39859ef1
‘I/ITOFO o pazaeny H 27 H ‘
‘Pa311e.11 2. KOJIEBAHUS 1 BOJIHBI ‘
2.1 |Mexanuueckue KojaeOaHust 10 bubnmorexa LIOK
https://m.edsoo.ru/39859ef1
2.2 | DneKTpOMarHUTHBIE KOJICOaHuUs 15 bu6muoreka [JOK
https://m.edso0.ru/39859ef1
2.3 ||MexaHu4ecKue 1 AIeKTPOMarHuTHBIE BOJTHBI 10 1 bubmuorexa [JOK
https://m.edsoo.ru/39859ef1
2.4 ||OnTuka 25 1 bubnunorexa LIOK
https://m.edsoo.ru/39859ef1
‘I/ITOFO 0 paseny H 60 H




Ne HanmMeHnoBaHue pa3enoB U TeM IPOrpaMMEI KonnuectBo yacos | DnekTpoHHbIE (LU(PPOBHIC)
n/m Bcero|| Kontpombuele || IIpakTuueckue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI

3.1 ||OcuoBe CTO 5 1 bubnuorexa [{OK
https://m.edsoo.ru/39859ef1

‘I/ITOFO 110 pasjeiy H S H

‘Pa3)1e.11 4. KBAHTOBASI ®U3UKA

4.1 |[KopryckysipHO-BOJIHOBOI Jlyajlu3M 15 bu6mmoteka [JOK
https://m.edsoo0.ru/39859ef1

4.2 ||®usuka atoma 5 bubnunorexa LIOK
https://m.edsoo0.ru/39859ef1

4.3 ||®usuka aTOMHOTO SApa U AJIEMEHTAPHBIX YaCTHII 5 bub6nmorexa LIOK
https://m.edso0.ru/39859ef1l

‘I/ITOFO 0 pasaeny H 25 H

‘Pame.ﬂ 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOPU3UKN

5.1 || DnemMeHThI aCTPOHOMMHU U acTPOPUUKU 12 bubmuoreka [IOK
https://m.edso0.ru/39859ef1l

‘I/ITOFO o pazaeny H 12 H

‘Pame.ﬂ 6. PUSUUYECKUMN MPAKTUKYM

6.1 ||®usuueckuii MpaKTUKyM 16 16 bubmmorexa [JOK
https://m.edso0.ru/39859ef1

‘I/ITOFO 0 pasaeny H 16 H

‘Pawe.ﬂ 7. OGOBINAIOIIEE IOBTOPEHUE

7.1 ||Cucremaruzanusi 1 00001IeHNE PEAMETHOTO COACPIKaHUS U 15 bubmuorexa [JOK

OIIBITA JSSITEILHOCTH, IPHOOPETEHHOTO MPU U3YYECHHH Kypca https://m.edso00.ru/39859ef1
¢u3uku 10 — 11 kmaccoB
‘I/ITOFO o pazzaeny H 15 H
‘Pe3epBHoe BpeEMs H 10 H H HBI/I6J‘II/IOTeKa LIOK




HanmenoBanme pasaciioB U TEM IIpOTrpaMMBbI

KomngecTBo yacos |

DnekTpoHHbIE (IU(PPOBHIE)

Bcero|| Kontpombuele || IIpakTuueckue 00pa3oBaTENBHbIC PECYPChI
paboThI paboThI

| | | | |Ittps://m.edso0.ru/39859¢f1

(OBIIEE KOJIMYECTBO YACOB 10 ITPOT'PAMME | 170 || 4 | 16 |

IMOYPOYHOE IINIAHUPOBAHHUE

10 KVIACC

Ne Tema ypoka KonnyectBo yacos ‘ Jara DJEeKTPOHHBIC IIUPPOBBIC
/o Beero|| Konrposbnsie || [paxtuueckue || A3YICHUA o0pa3oBaTesbHbIE PECYPCHI
paboThI padoThI
1 |[Pusuka — pyHmaMeHTanbHAs HAYKa O IPUPOJIE 1 bubnnoreka [JOK
https://m.edsoo.ru/1beef346

2 ||HayuHsblif METO/ TO3HAHUS ¥ METOJIBI UCCIIETOBAHHS 1 bubnnorexka [JOK
(bU3NYECKUX SIBICHUH https://m.edsoo.ru/3a7fde29

3 ||9KcnepuMeHT U Teopus B MpoLecce O3HAHUS MPUPO/IBI. 1 bubnuoreka [IOK
HaGmroieHne u SKCIIepuMeHT B (pu3nke https://m.edso0.ru/34c49931

4 ||CnocoObl u3mMepeHus (PU3NUeCKUX BEIUYUH 1 bubnnoreka [JOK

https://m.edsoo.ru/ca2def03

5 ||AOconroTHas U OTHOCUTEIbHAS MOTPEUTHOCTH H3MEPEHU 1 bubnuotexa [JOK
(bu3NYeCKUX BETUUYNH https://m.edsoo.ru/7f18fda3

6 |Monenupoanue B pusuke. Ponb 1 MecTo pU3UKH B 1 bubmuoreka [IOK
(bOpMHPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/eabbded1
MIPAKTUYECKOHN EATEIILHOCTH JIF0JIeH

7 |[Mexanndeckoe aBmwkeHue. CucTemMa oTcyeTa. 1 bu6mmorexa [IOK
OTHOCHUTENHHOCTh MEXaHUYEeCKOTO MBMXKeHHS. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4yu MEXaHUKU

8 ||Pagmyc-BekTOp MaTepHATHLHOW TOYKH, €r0 TPOSKIINHA HA OCH 1 bubmuotexa [JOK

koopauHar. Tpaekropus. [lepememienne. Ckopocts. Ux
MPOEKIIMU Ha OCHU KOOPAMHAT

https://m.edsoo0.ru/30a108a5




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
9 ||PaBHOMepHOE mpsiMONIMHEHHOE IBMXKEeHHE. | padudeckoe 1 bubmmoreka [JOK
OIMCAaHNUE PABHOMEPHOT'O MIPSIMOJIMHEHHOTO JBHUKCHHUS https://m.edso00.ru/89ba7190
10 |(|[Cnoxenue nepemereHuii U ckopocteid. Penrenue 3anaq 1 bubnuorexa [JOK
https://m.edsoo.ru/761d18aa
11 ||HepaBHOMEpHOE nBHKEHHE. MTHOBEHHASI CKOPOCT. 1 bubnnoreka [JOK
VYckopenue. [IpsMonHeliHOE IBUKEHHE C TOCTOSHHBIM https://m.edso00.ru/a99549a7
YCKOPEHUEM
12 |['paduueckoe onrcanue MPSIMOIUHEHHOTO ABUKEHUS C 1 bubnnoreka [JOK
MOCTOSTHHBIM YCKOPEHHEM https://m.edso0.ru/b7560bbf
13 ||CBobGoaHOE maseHue. Y CKopeHrue CBOOOIHOTO TaCHUSI. 1 bu6mmoreka [IOK
3aBUCHMOCTH KOOP/IMHAT, CKOPOCTH, YCKOPEHHS OT BPEMEHH U https://m.edso0.ru/f738109c
uX rpauxu
14 || dBmwxeHue Tena, OpOLIEHHOTO MO/ YIJIOM K TOPU30HTY 1 bubnuoreka [IOK
https://m.edsoo.ru/71cbb4f5
15 |KpuBonuHeitHOe ABM>KEHUE. J|BUKEHUE O OKPY>KHOCTH. 1 bubnnorexka [JOK
VYrnoBas u nuHelHas ckopoctsk. [lepuoa u yactora. https://m.edsoo.ru/33196fbe
LleHTpOCTPEMUTENHEHOE U TTOJIHOE YCKOPEHUE
16 ||KontponwHas pabora no teme "Kunematuka" 1 1 bubmuoreka [IOK
https://m.edso0.ru/1242f32e
17 |Ilepssrif 3akoH HbtoToHa. IHEpLIManbHbIE CUCTEMBI OTCUETA. 1 bubnnoreka [JOK
[Mpunatmn otHOcuTeNnbHOCTH ["anunes. HenneprmansHele https://m.edso0.ru/5a9e4a64
CHCTEMBI OTCUETA
18 |[Cwmna. PaBHO#EHCTBYIOIIAs criia. Bropoii 3akon HeroToHa. 1 bubmuorexa [JOK
Macca https://m.edso0.ru/141d3837
19 |B3ammopetictBue Ten. Tperwnii 3akoH HeroTroHa 1 bubnnorexka [JOK

https://m.edsoo.ru/57dba505




Ne Tema ypoxka KomunuecTBo yacoB ‘ [Hata DneKTpoHHBIE HU(POBHIE
n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
20 |IIpuHumn cynepno3unuu cuil. Pemenue 3agay Ha npumenenue | 1 bubmumorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/bdf997fb
21 ||3aKoH BCEMHPHOTO TATOTCHHUsS. DKBUBAJICHTHOCTh 1 bubnnorexa [HOK
IPaBUTAIMOHHON ¥ HHEPTHOW MacChl https://m.edsoo.ru/9aba2b0a
22 ||Cuna TsDKeCTH M YCKOpeHHe CBOOOIHOTO MaIeHus 1 bu6mmoreka [IOK
https://m.eds00.ru/22757f26
23 ||IBmkeHue HEOECHBIX TN U UX UCKYCCTBEHHBIX CITyTHUKOB. 1 bubnnorexa [HOK
[lepBas kocMHuueckas ckopocTh. 3akoHbl Kemiepa https://m.edsoo.ru/11abfa0a
24 ||Cuna ynpyroctu. 3akon ['yka. Bec Tena 1 bubnnorexa [HOK
https://m.edsoo.ru/Oae2cd84
25 ||Cuna tpenus. Ilpupona u Buabl cui TpeHus. [[BrkeHue B 1 bubnuoreka [IOK
’KHUIKOCTH Y ra3e ¢ y4ETOM CHJIbI COTPOTHBIICHUS CPEIbI https://m.edso0.ru/1fa86499
https://m.edso0.ru/2ch29676
26 ||laBnenue. ['mapocratuueckoe naienue. Cuna Apxumena 1 bubnuoreka [IOK
https://m.edsoo.ru/a28aa7ad
27 ||AGcomroTHO TBepaoe Teno. [locTynarenbHoe u BpalaTenbHOe 1 bubnuoreka [IOK bubnamnoreka
JIBMDKCHUE TBEPJIOTO TeJia LIOK https://m.edsoo.ru/2b95d57e
28 |IMOMEHT CHIIBI OTHOCHUTEIILHO OCH BpamieHus. [leqo cums 1 bubnnoreka [JOK
https://m.eds00.ru/653d3459
29 ||CnoxxeHue cuil, NPUIOKEHHBIX K TBepAoMY Teny. LleHTp 1 bubmuoreka [IOK
TSOKECTH Tema. Y CJIOBUSI PaBHOBECHUS TBEPJIOTO Tena. Bus https://m.edsoo.ru/9aa79a7d
paBHOBECHS
30 ||Pemrenue 3amau 1 bubmuoreka [JOK
https://m.edsoo.ru/dclcaacO
31 |[KonTposbHas pabota o teme "JluHamuka. CTaTHKa TBEpPIOTO 1 1 bubnuorexa [IOK

Tena"

https://m.edsoo.ru/9f5a574c




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
32 ||[MMmynbc MaTepuanbHOM TOYKH, CHCTEMBI MaTE€pUATbHBIX 1 bubmumorexa [IOK
Touek. L{eHTp Macc CMCTeMBbl MaTepUaIbHBIX TOYeK. Teopema o https://m.edsoo.ru/4bb8294b
JBMKEHUH LIEHTPA Macc
33 ||[MMmynbc cuiibl M M3MEHEHHE UMITYJbca Tesla. 3aKOH 1 bubnuorexa [IOK
COXpaHEeHHS UMITYJIbca. PeakTuBHOE IBMKEHUE https://m.edsoo.ru/13f0a221
34 |MoMeHT uMITyJibCa MaTepuanbHOi Touku. [IpencraBnenue o 1 bubnnorexa [HOK
COXpaHCHHH MOMEHTA UMITYJIbCA B IICHTPAJIbHBIX MOJISIX https://m.edso00.ru/d6532eb9
35 ||Pewmenue 3amau 1 bu6mmoreka [IOK
https://m.edso0.ru/f7706d63
36 ||PaboTa cuibl Ha MajJOM M Ha KOHEYHOM ITEPEMEIICHUH. 1 bu6mmoreka [IOK
I'padugeckoe npeacTapneHne padbOTh CHITBI. MOITHOCTH CHITBI https://m.eds00.ru/913974c7
37 ||[Kunermueckast sHeprusi. Teopema 00 M3MEHEHUN 1 bubnnorexka [JOK
KMHETHUYECKOW PHEPTUU MaTepUaIbHON TOUKU https://m.edsoo.ru/9a5e2e74
38 ||[loTeHnmanpHbIe ¥ HENOTEHIUABHBIE CHIIBL. [loTeHIManbHas 1 bubnuoreka [IOK
sHeprusi. Bropas kocMuueckas CKOpOCTh https://m.edsoo.ru/554bafcc
39 ||Tpetbs kocMHuuecKast CKOpocTb. CBsA3b pabOThI 1 bubnuoreka [IOK
HETOTEHIMATBHBIX CUJI C U3BMECHEHUEM MEXaHUYECKOW SHEPIHU https://m.edsoo.ru/f57b4e01
CHCTEMBI TeJl. 3aKOH COXPaHEHHsI MEXaHUYECKON SHEePTruu
40 |[Ympyrue u Heynpyrue CTOJIKHOBEHUs. Y paBHeHue bepHysu 1 bubmuoreka [IOK
IUIS UI€ATIbHOM JKUIKOCTH https://m.edsoo.ru/f30f43b6
41 ||KonTponbHas paboTa no Teme "3aKOHbI COXpaHEHUS B 1 1 bubnnoreka [JOK
MeXaHukKe" https://m.edsoo.ru/474e7c4a
42 |[Pa3BuTHE MPECTABICHUN O IPUPOIC TETUIOTH. OCHOBHBIC 1 bubnnoreka [JOK
nonoxxenus MKT. luddysus. bpoynoBckoe npukeHue https://m.edsoo.ru/b0a4445f
43 ||CtpoeHue ra3000pa3HbIX, )KUAKUX U TBEPJBIX Te. XapakTep 1 bubnuorexa [IOK

IBIDKEHUS U B3aUMOJIEHCTBUS YaCTHI[ BEILIECTBA

https://m.edsoo.ru/c44d02e2




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/I Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
44 | Macca u pazmepsl MoJekyl (aToMoB). KonuuecTBo BeliecTsa. 1 bubmumorexa [IOK
[TocrosinHas ABoraapo https://m.edsoo.ru/c5b72ab7
45 |Temneparypa. TemnoBoe paBHoBecue. [Ikana Llenbcus 1 bubnnorexa [HOK
https://m.eds00.ru/0070d493
46 ||Pemrenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5
47 ||WnpeansHbli ra3. ['a30BbIe 3aKOHEI 1 bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367
48 | YpaBaenune MenpaeneeBa-Knaneiipona. Pemenne 3amau 1 bubnuorexa [JOK
https://m.edso0.ru/8d12c328
49 ||AOcomoTHas Temneparypa. 3akoH JlanbToHa 1 bubnuoreka [IOK
https://m.edsoo.ru/14e02d1f
50 ||[H30omporiecchl B UACATLHOM ra3e ¢ IMOCTOSTHHBIM KOJIMYECTBOM 1 bubnuorexa [JOK
BEIECTBA https://m.edso0.ru/68878d51
51 |[['padmueckoe mpecTaBiIeHHE U30IPOLIECCOB: U30TEPMA, 1 bubnnorexka [JOK
n3oxopa, u3obapa https://m.edso0.ru/1344327b
52 ||OcHoBHoe ypaBHeHHe MKT 1 bubnuoreka [IOK
https://m.edsoo0.ru/c8094721
53 |[Pemenue 3amay 1 bubmuoreka [JOK
https://m.eds00.ru/10265a05
54 ||CBs3b aOCOIOTHON TEMITEPATYPBI TEPMOTHHAMUIECKOM 1 https://m.edsoo.ru/c38af875
CHUCTEMBI CO CpEIHEN KNHETUUYECKON dHEPrUueu
MOCTYIATEILHOTO TEILIOBOTO JBHKCHHS €€ YaCTHII
55 ||OGo6menne u cucremMaru3anys 3HaHu# 110 TeMe "OCHOBBI 1 bubmuotexa [JOK
MKT" https://m.edso0.ru/09d12fd8
‘56 HKOHTpOJIBHaH pabota o Teme "OcHoBbl MKT" H 1 H 1 H H HBI/I6JII/IOTeKa [HOK




No Tema ypoxka | KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/1 Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
L | | | | Inttps://m.edsoo.ru/13adad59
57 || TepmonnHamMu4eckas cucreMa. 3a/laHie BHEITHUX YCIOBUI 1 bu6mmoreka [IOK
mist TJ] cucrembl. BHenHIe ¥ BHYTpEHHHE TAPAMETPHI. https://m.edso0.ru/5f8d38a3
[Tapametpsr T/] crcTeMbl Kak CpeHIE 3HAYCHUS BEIIMYHH,
OIMHMCHIBAIONINX € HA MUKPOCKOITTMYECKOM YPOBHE
58 |HyneBoe Hayaio TepMmoauHaMuku. CaMONpOn3BOIbHAS 1 bubnuorexa [JOK
penakcaryst T cHCTeMBbI K TEIUIOBOMY PaBHOBECHIO https://m.edso0.ru/8ec512f0
59 ||Mozenp uueanbHOro ra3a B TEPMOJIMHAMUKE. Y CIIOBHS 1 bu6mmoreka [IOK
MPUMEHUMOCTH TOH MOJICIIH https://m.eds00.ru/29355001
60 |YpaBuenue MenneneeBa-Kianeiipona u BeIpaxeHHe st 1 bubnnoreka [JOK
BHYTPEHHEW dHEPrHU https://m.edso0.ru/bal178d0
61 ||BeipaxkeHue At BHYTPEHHEH SHEPTHH OTHOATOMHOTO 1 bubnnorexka [JOK
AAeaIbHOro rasa. KBasucraTnueckue U HECTATHUECKHUE https://m.edsoo.ru/acbcacl5
TIPOIIECCHI
62 |DnemeHTapHas paboTa B TepMOJAMHAMUKE. Brrancienue 1 bubnuorexa [JOK
paloThI 1o rpaduky npouecca Ha PV-auarpamme https://m.edsoo.ru/741d5738
63 |Temmonepenaua kak crmocod N3MEHEHUSI BHYTPEHHEH YHEPTUU 1 bubmmoreka [JOK
TJI cuctemsl 6€3 coBepiieHus paboThI https://m.eds00.ru/3d734561
64 |[KonBekuusi, TEIUIONPOBOJHOCTD, U3TyYEHUE 1 bubmuoreka [IOK
https://m.edso0.ru/157b54cd
65 |[KommuecTBo TemnoThl. TemmoéMKOCTh Tea. Y aelbHasa u 1 bu6mmorexa [IOK
MOJIIpHAs TeTUIOEMKOCTH BeIecTBa. Y AeNbHas TeIIoTa https://m.edsoo.ru/7ba67355
CTOpaHHUS TOTUINBA
66 ||[Pacuér xosmyecTBa TEIUIOTHI P TeIIoNepeaaye 1 bubnuorexa [IOK
https://m.edsoo.ru/1db5ad4e
‘67 HHOHHTI/IG 00 agunabaTHOM mporiecce. [lepBrIii 3akoH H 1 H H H HBI/I6J‘II/IOTCK3 [HOK




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/1 Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
‘ HTepMOI[I/IHaMI/IKI/I H Hhttps://m.edsoo.ru/d8098824 ‘
68 |KomnuecTBO TEIIOTHI B paboTa KaKk MEpPhl U3MEHEHUS 1 bubmuorexa [JOK
BHyTpeHHel sneprun T/I cucrembl https://m.edsoo.ru/b047alcd
69 |Bropoii 3aKk0H TEpMOIMHAMUKH TSI PABHOBECHBIX U 1 bubnuorexa [JOK
HEPaBHOBECHBIX IporieccoB. HeoOpaTUMOCTh IPHPOTHBIX https://m.edsoo.ru/c6f4f464
MIPOIIECCOB
70 |[[TpuHIMIEI KeficTBUS TeTUIOBBIX MarmH. KT/ 1 bu6mmoreka [IOK
https://m.edso00.ru/2e945513
71 ||Makcumanbsuoe 3nauenue KIIJI. [ukn Kapno 1 bubnuorexa [JOK
https://m.edsoo.ru/fe3857b9
72 |[Pemenue 3amau 1 bu6mmoreka [JOK
https://m.edsoo.ru/b3efal8b
73 || DKOIOTHYECKHE aCIeKThI HCIIOIh30BAHMSI TETIJIOBBIX 1 bubnuorexa [JOK
nsurateneil. TemnoBoe 3arpsi3HEHNE OKPYKaroIIen cpebl https://m.edsoo.ru/9867aaa7
74 ||Pemenue 3amaq 1 bu6mmoreka [IOK
https://m.edso0.ru/c8c70432
75 ||OGo061IeHre 1 cucTeMaTH3alus 3HAaHUH TI0 TeMe 1 bubmuorexa [JOK
"TepmonnHamuka. TernaoBbie MalIUHBI" https://m.edso0.ru/28d62b3f
76 |[KonTposbHas padoTa mo reme "Tepmoaunamuka. TerioBsie 1 1 bubnuorexa [JOK
MaIIHbI" https://m.edso0.ru/1b6e26¢5
77 |[TapooOpa3oBanue u KoHAeHcauus. Micnapenre u KuneHue. 1 bubnnoreka [JOK
Y aenbHas TEIOTa MapooOpazoBaHus https://m.edso0.ru/6f8e6777
78 |HacellieHHBIC 1 HEHACHIIIIEHHBIE NTapbl. KauecTBeHHAs 1 bu6mmoreka [JOK
3aBUCHMOCTh IJIOTHOCTH M JaBJICHUS HACHIIIIECHHOTO Mapa OT https://m.edso0.ru/f5¢17d02
TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMA HACKIIIIEHHOTO
napa. 3aBUCUMOCTh TeMIIEpaTyphl KUIIEHUS OT JaBJICHUS B




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
| |uaxoctu | |
79 ||BmaxxHOCTB BO3/1yXa. AOCOJIFOTHAS U OTHOCUTEIbHAS 1 bu6mmoreka [IOK
BJIQKHOCTh https://m.edsoo.ru/30ebbb79
80 ||Pemenue 3amau 1 bubmmoreka [JOK
https://m.edsoo.ru/18e95ff3
81 || Teépmoe Temo. Kpucrammnueckue u aMmopdHBIE Tela. 1 bubnnoreka [JOK
AHHM30TPOITHUS CBOMCTB KPUCTAILJIOB https://m.edso0.ru/20a88a03
82 |[1naBneHue u KpucTaIM3anus. Y AenbHas TEIUIOTa IUIaBieHus. | 1 bubnmorexa LIOK
CyOnumarus https://m.edsoo.ru/6ee91e9f
83 ||dedopmammm TBEpOTO Tena. PacTskenue u cxxarue. CIaBur. 1 bubnuorexa [JOK
Monyns FOura. Ipenen ynpyrux nedopmanuit https://m.edsoo.ru/dalaab10
84 ||TeruoBoe pacmupeHne )XKUIKOCTEN 1 TBEPBIX TEIl. 1 bubnuoreka [IOK
AHrapMOHU3M TEIUIOBBIX KOJIEOaHUIT YaCTHII BEIIECTBA https://m.edsoo.ru/7ba5edf2
85 |[[Ipeobpa3zoBanue 3HEpPruu B (Pa30BbIX Mepexoaax 1 bubnuoreka [IOK
https://m.eds00.ru/97a0672f
86 |YpaBHeHHe TeTUIOBOTO Oananca 1 bubmmoreka [JOK
https://m.edsoo.ru/ab1521fb
87 ||Pemenue 3amau 1 bubmuorexa [JOK
https://m.edsoo.ru/8ab7f40d
88 |[[ToBepxHOCTHOE HaTsHKeHUE. KanuspHele sBICHUS. 1 bubmuoreka [IOK
JlaBJieHue 10]] HICKPUBICHHON MTOBEPXHOCTHIO JKHIKOCTH. https://m.edso0.ru/b42f1f97
®opmyia Jlamnaca
89 ||OGo0mmenue u cucreMaTH3alys 3HaHUi 1o Teme "ArperaTHble 1 bubnuorexa [IOK
cocTosiHus BemecTBa. ®a3oBbie mepexonr"” https://m.edso0.ru/0b52575¢
90 |[KoHTposbHas paboTa 1o Teme "ArperaTHble COCTOSIHUS 1 1 bubnuoreka [IOK
BemiecTBa. Pa3oBbie nepexopr” https://m.edsoo.ru/7dc2a739




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/I Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
91 |DnexTpu3amus Ten U €€ IPOSBICHUS. DICKTPUICCKHUI 3apsiI. 1 bubmmoreka [JOK
JIBa BUIa JIEKTPUUYCCKUX 3apsI0B. [IpOBOIHUKH, TUIJICKTPHKH https://m.edsoo.ru/laff445f
Y TIOJTYTIPOBOTHUKH
92 | DnemeHTapHBIN ANEKTPUUYECKUIl 3apsil. 3aKOH COXpaHEHUs 1 bubnnoreka [JOK
AJIEKTPHUYECKOTO 3apsiia https://m.edsoo.ru/f49afd24
93 |BzammogeiicTBre 3apsaoB. Touednblie 3apsiabl. 3akoH Kymona 1 bubnuorexa [JOK
https://m.eds00.ru/445b7746
94 ||Pewmenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 || Dnekrpuueckoe moye. Ero gelictBrue Ha anekTpudeckue 3apsaasi|| 1 bubnuoreka [JOK
https://m.edsoo.ru/05c6bfal
96 ||Hampspk€HHOCTB 3eKkTprueckoro nos. [IpoGHblil 3aps. 1 bubnuoreka [IOK
JIvHuu HaNPsHKEHHOCTH AJIEKTPUIecKoro mosist. OJHOpOoIHOES https://m.edso0.ru/3dac6957
ANEKTPUYECKOE TTOJIe
97 |[[ToTeHUMaTbHOCTH NEKTPOCTATUUECKOTO MOJIsA. Pa3HOCTH 1 bubnunoreka [JOK
MOTEHINAJIOB 1 HANPSHKEHUE https://m.eds00.ru/80021447
98 |[[loTeHumanbpHast SHEPTHUS 3apsaa B AIEKTPOCTATHUECKOM IOJIE. 1 bubnmoreka [JOK
[ToTeHnMa 3JEKTPOCTATHYESCKOTO OIS https://m.edsoo.ru/af5fa389
99 ||CBs13b HANPSHKEHHOCTH OIS M PA3HOCTH ITOTCHIIHAIOB JIJIS 1 bubmuorexa [JOK
ANEKTPOCTATUYECKOTO OIS https://m.edso0.ru/df7a6838
100 || [IpuHLIMT CyNepHO3ULIMH SJIEKTPUUECKUX MOJIeH 1 bubmuoreka [IOK
https://m.edsoo.ru/Ocfe4a6e
101 ||Pemenue 3amau 1 bu6mmoreka [JOK
https://m.edso0.ru/5a582263

‘102 HHone TOYEeUHOTO 3apsna. [lose paBHOMEPHO 3apsHKEHHOU

[EEN

HBI/I6J‘II/IOTCK3 LHOK




No Tema ypoxka | KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI
paboThI paboTbI
| |lcepnt | | | Inttps://m.edsoo.ru/b297b5c3
103 ||[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY mapa. [Tose 1 bubmuorexa [JOK
PaBHOMEPHO 3apsDKEHHOM OECKOHEYHOM TIOCKOCTH https://m.edsoo.ru/f7a665ee
104 || [IpoBOIHUKH B 3JEKTPOCTATHUECKOM TOJIE. Y CIIOBHE 1 bubnnorexa [HOK
paBHOBECHS 3apsIOB https://m.edso00.ru/32405eab
105 ||IusneKTpUKH U ONYIPOBOIHUKHU B JIEKTpOCTaTUYeCKOoM none || 1 bubnnoreka [JOK
https://m.edso0.ru/060ebab5
106 |[KonnencaTtop. DneKTpoEMKOCTh KOHJEHCATOPA. 1 bubnnoreka [JOK
DIeKTPOEMKOCTD IIIOCKOTO KOHIEHCATOpa https://m.edso0.ru/845b4f73
107 |[[TapanienpHOE COSTUHEHUE KOHICHCATOPOB 1 bubnuorexa [JOK
https://m.edsoo.ru/d11e8ce?
108 |[TocnenoBarenbHOE COEAMHEHHE KOHIEHCATOPOB 1 bubnuoreka [IOK
https://m.edso0.ru/1e992920
109 || 9ueprus 3apsyKEHHOTO KOHJEHcaTopa 1 bubnuoreka [IOK
https://m.edsoo.ru/73a34f18
110||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040
111 ||[IBu>keHue 3apsKEHHOM YacTHUIIBI B OJJHOPOJIHOM 1 bubnnorexka [JOK
ANEKTPUYECKOM T10JIe https://m.edso0.ru/8341d6ac
‘112 HPemeHHe 3a1a4 H H H H H
113 ||O6001menne 1 cucTeMaTH3aIus 3HAHUH TI0 TeMe bubmuorexa [JOK
"DnekTpudeckoe mojue" https://m.edso0.ru/5752603f
114 | KonTponpHas pabota o Teme "DiekTpuyeckoe mosie" 1 1 bubnuorexa [IOK
https://m.edsoo.ru/cefe90e9
‘115 HCHna TOKa. I10CTOSIHHBIN TOK. Y CII0BUSA CYLIECTBOBAHUS H 1 H H H HBI/I6JII/IOTeKa [HOK




No Tema ypoxka | KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/11 Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
‘ HHOCTOHHHOFO ANEKTPUIECKOTO TOKA H H H H Hhttps://m.edsoo.ru/233311b5
116 |Ucrounuku Toka. Hampsixenue u 3/1C 1 bu6mmoreka [IOK
https://m.eds00.ru/0839a115
117 |[3akon Oma /151 yyacTka Lenu. DJIeKTprUuecKoe conporupieHue| 1 bubnnorexa [HOK
https://m.edsoo.ru/f14f251e
118||3aBuCHMOCTBb CONPOTUBIICHUS OJHOPOAHOTO MMPOBOJHHUKA OT 1 bu6mmoreka [IOK
ero JUTMHBI U IUIOMIAM ONEPEYHOT0 CeUCHUSI https://m.edso0.ru/95fcdf51
119|YnenpHOE cOpOTHRBIICHHE BellecTBa. Pemenue 3a1au 1 bu6mmoreka [IOK
https://m.edso0.ru/437f8300
120 [[TocnemoBaTeNbHOE, MapAJLICIIBHOE, CMEIIAHHOE COCTUHEHUE 1 bubmuoreka [JOK
MIPOBOJHUKOB https://m.edsoo.ru/236f7e07
121 ||Pacuér pa3BeTBIEHHBIX deKTpUyeckux 1enei. [Ipasuna 1 bubnuoreka [IOK
Kupxroda https://m.edso0.ru/1794cf37
122 ||Pemenue 3amau 1 bu6mmoreka [JOK
https://m.edso00.ru/3881b469
123 ||Pabora snexTpudeckoro Toka. 3akon Jlxoymns —Jlenna 1 bubmmorexa [IOK
https://m.edsoo.ru/a3605c5c¢
124 |Pemenue 3a1au 1 bubmuorexa [JOK
https://m.eds00.ru/6761bfOf
125 |[MOIIHOCTh AJIEKTPUIECKOT0 TOKA. TernoBast MOIIHOCTb, 1 bubmuorexa [JOK
BBIJICIISICMasi Ha PE3UCTOpPE https://m.edso00.ru/99750a6f
126 ||Pemenue 3amay 1 bu6mmorexa [IOK
https://m.edsoo.ru/eb72fc24
127|9/1C u BHyTpeHHEE CONPOTUBIEHUE UCTOYHHUKA TOKA 1 bubnuorexa [IOK
https://m.edsoo0.ru/72d453af
‘128 H3aKOH Owma 1151 TOJTHOM (3aMKHYTOI ) 2JIEKTPHYECKON HENH H 1 H H H HBI/I6JII/IOTeKa [HOK




No Tema ypoxka | KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/I Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
L | | | | Inttps://m.edso0.ru/221f40fb
129 ||Pemenue 3amau 1 bu6mmoreka [IOK
https://m.eds00.ru/3580b679
130 |[MomHOCTh UCTOYHUKA TOKA 1 bubnuorexa [JOK
https://m.edsoo.ru/a0ae51d8
131|KopoTkoe 3aMbIkaHHE 1 bubnnoreka [JOK
https://m.edso0.ru/546f5632
132 ||KonmeHcarop B ey MOCTOSSHHOTO TOKa 1 bu6mmoreka [IOK
https://m.edso0.ru/35368f3e
133 |[Pemrenue 3aqa4q 1 bubmmoreka [JOK
https://m.edsoo.ru/4410cef0
134 |[Pemienue 3aga4 o TeMe "[loCTOSHHBIN dNEeKTpHUYECKUd TOK" 1 bu6mmoreka [JOK
https://m.edsoo.ru/a7340a29
135 |[Pemienue 3aga4 o TeMe "II0CTOSHHBIN 2NEKTPUYECKUid TOK" 1 bu6mmoreka [JOK
https://m.edso0.ru/744261b8
136 ||Pemenne 3ama4 mo teme "TIOCTOSHHBIN dNIEKTPUYECKHIA TOK" 1 bubnnorexka [JOK
https://m.edsoo.ru/eb5d4687
137|/0O000menne u cucreMarnsanus 3Hanuii mo reMme "[locrosauenii || 1 bubmuorexa [JOK
AJIEKTPUUYECKHUIT TOK" https://m.edsoo.ru/bfd7a050
138 ||KonTponsHas pabota no Teme "[1ocTOSIHHBIIN 31eKTpHUecKuit 1 1 bubmuoreka [IOK
TOK" https://m.edso0.ru/1885ddf1
139 |[DnekTpruyeckas IPOBOJIUMOCTh PA3TUYHBIX BEIICCTR. 1 bubmuorexa [JOK
DnexkTpudeckuil TOK B Metaiax. CBepXImpoBOIUMOCTb https://m.edsoo.ru/da794295
140 | 9nexTpruyeckuii TOK B pacTBOpax M pacriiaBax 3JIEKTPOIUTOB. 1 bubnuorexa [IOK
3akonbr Dapajes A IEKTPOIIN3a https://m.edsoo.ru/4b423491

[EEN

‘141 HQJIeKTquGCKHP”I TOK B rasax. IInazma H HBI/I6JII/IOTeKa [HOK




No Tema ypoxka | KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IU(PPOBHIE

n/n Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTenbHbIC PECyPChHI

paboThI paboTbI
I | | | | Inttps://m.eds00.ru/92d9276 |

142 | DnekTpuueckuii TOK B Bakyyme. BakyymHbIe mpuOopbl 1 bubmuorexa [JOK

https://m.edsoo.ru/2E+160

143 ||[DnekTpudecKuii TOK B IMOIYIPOBOJHUKAX 1 bubnuorexa [JOK

https://m.edsoo.ru/ab61c660

144 | ITonynipoBOJHUKOBBIE TPHOOPHI 1 bubnnoreka [JOK

https://m.eds00.ru/83622200

145 ||dusnueckuii npakTUKyMm 1o teme "M3Mepenue cuibl Toka u 1 1 bubnnoreka [JOK
HAIPSDKEHHS B IIEMH TOCTOSHHOTO TOKA TPU TOMOIIH https://m.edso0.ru/5643ea56
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTENBHBIX TPUOOPOB" MK
"3HaKOMCTBO ¢ IMPPOBOIL TabopaTtopueii o Gpusuke.

[Tpumeps! u3mMepenns GU3NYECKUX BETUYMH MPHU MTOMOIIN
KOMITBIOTEPHBIX TaTYUKOB"

146 ||®uznveckwii mpakTUKyM 1o Teme "M3ydenne HepaBHOMEpHOTO || 1 1 bubnnorexka [JOK
JBUKEHHUSI C 1IENBIO OIpeIeJICHHs] MTHOBEHHON CKOPOCTH" https://m.edsoo.ru/f6292f5f

147 ||®uznueckuit npakTukyMm no teme "M3mepenue yckopenus npu | 1 1 bubnuoreka [IOK
NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JIBU)KEHHHU T10 HAKJIOHHOM https://m.edso00.ru/6960b6ef
mockocTu" unu "MccnenoBanue 3aBUCUMOCTH MYTH OT
BPEMEHH IIPH PAaBHOYCKOPEHHOM JBUKEHUU"

148 || ®uznueckuil mpakTUKyM 1o Teme "M3MepeHne yCKopeHus 1 1 bubmuoreka [IOK
cBoOogHOTO TageHus" win "M3yuenune qBMKEHUS Tea, https://m.edsoo.ru/d1ea2402
OpOLIEHHOTO TOPU30HTAIBHO"

149 || ®uznueckuit mpakTUKyM o Teme "M3ydeHue ABMKEHHs Tena 1 1 bubmuoreka [IOK
M0 OKPYKHOCTH C TIOCTOSIHHOM T10 MOJIYJIFO CKOPOCTBIO" MITH https://m.edsoo.ru/bcf53514
"HccnenoBanue 3aBUCUMOCTH NTEpHOAa 00paleHUs
KOHUYECKOr0 MasgTHUKA OT €ro napameTpon"

‘150 qumnqecxnﬁ MpakTUKyM 1o teme "M3mepenue H 1 H H 1 H HBI/I6J‘II/IOTCKa [HOK




/o

Tema ypoxka

KommuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

Jlata

W3yUYCHHUS

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIC PECyPChHI

PaBHOJENCTBYIOIIEH CHIIBI IPU JBUKEHUH OpycKa IO
HaKJIOHHOM miockocTu" mim "[IpoBepka rumnoressl o
HE3aBHCUMOCTH BPEMEHU JIBI)KEHUS OpycKa M0 HaKJIOHHON
IIJIOCKOCTH Ha 3aJjaHHOE PACCTOsIHUE OT €ro Macchl”

https://m.edsoo.ru/0b34db84

151

®duznyeckuil npaktukyM no teme "HccnenoBanue
3aBHCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOUIKUX B MPYXKHHE U
pe3nHOBOM 00pasiie, ot ux aeopmanuu" win "Nzyuenue
JIBVDKEHUS] CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPCKHUHYTON
gepes NErkuit 0710K"

bu6mmoreka [IOK
https://m.edsoo.ru/b55h81al

152

dusndeckuii mpakTukym 1o teme "M3mepenue kodddunmenra
TPEHHUs 110 BEIMYMHE YIIIOBOr0 K03 uiineHTa 3aBUCUMOCTH
Frp(N)" min "UccnenoBanue ABM>XeHUs OpycKa IO HaKJIOHHON
IUIOCKOCTH C MTEPEMEHHBIM KO3((HUIIMEHTOM TpeHus" Win
"N3y4yeHue qBUKEHMS Ipy3a Ha Baly C TpeHUEM"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

dusnueckuil mpakTukyM 1o teme "HccnenoBanue ycnoBui
paBHOBECHSI TBEPAOIO TENA, UMEIOLIETO OCh BpallleHUs" UIIN
"KoHcTpynpoBaHue KpOHIITEHHOB U pacy€T cui ynpyrocru"
iy "M3ydeHne ycToi4nBOCTH TBEPAOTO TENA, UMEIOLIETO
Ionaas onops"

bubnnorexka [JOK
https://m.edsoo.ru/4a04f4f7

154

dusnyeckuil NpakTukyM 1o teme "M3mepenue ummynbca Tena
10 TOPMO3HOMY ITyTH" WK "M3MepeHne CHIIbl TSITH, CKOPOCTH
MOJIENIN HIIEKTPOMOOHIISE M MOIITHOCTH CHUJIBI TSTH'" WIIH
"CpaBHEeHHE U3MEHEHUS UMITYJIbCA TeIa C UMITYJIBCOM CHJIBI"
niu "HccienoBanye coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM
B3aumojeiicTBun" win "M3amepenrne KUHETHYECKOM SHEPTuu
Teja 110 TOPMO3HOMY ITyTH"

bubmuorexa [JOK
https://m.edso0.ru/856fb28e

155

dusnyeckuil npakTukyM no teme "M3ydyenue

M30TEPMHUECKOTO TIporiecca (PEKOMEHI0BAaHO MCIIOJIb30BaHUE

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07




/o

Tema ypoxka

KommuectBo yacos

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

Jlata

W3yUYCHHUS

DIIeKTPOHHBIE IU(PPOBbIC
o0pa3oBaTenbHbIC PECyPChHI

udpooii tabopatopun)" wim "VM3yueHue n30X0pHOTO
nporecca" win "M3ydenne nzodapHoro mpouecca’ win
"[IpoBepka ypaBHEHUs cOCTOSHUSA"

156

®uznueckuil NpakTUKyM 1o Teme "M3mepenue yaenbHou
rerioéMkocTi" win "MccnenoBanue mpouecca OCThIBaHUS
BemecTBa" win "Mccnenopanue aaunadbaTHoro npomecca' uiu
"N3y4yeHne B3aMMOCBSI3U SHEPTUU MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATyphbl KUIIEHUS KUIKOCTEH"

bubmuorexa [JOK
https://m.edsoo.ru/2f2faabl

157

®uznueckuil NpakTUKyM 1o teme "M3yuenue
3aKOHOMEpPHOCTEH ucnapeHus xuakocteil” nmm "Usmepenue
yI€IbHON TEIUIOTHI I1aBiIeHus baa" uinu "M3ydenue cBONCTB
HachIIeHHBIX TapoB" win "N3mepenne abcomroTHOM
BJIQ&)KHOCTH BO3/1yXa U OLIEHKAa MACChI 1apOB B IOMEIICHUN".
N3mepenne kod¢duiinerTa mnoBepXHOCTHOTO HATSHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

®duznyeckuil npakTukyM no teme "Habnroenne npeBpalieHus
JHEPrUH 3apsKEHHOIO0 KOHJIEHCATOPA B SHEPTUIO U3JIyUEHUs
ceeroanona" win "M3yuenue mpoTekaHusl TOKa B IEIH,
coleprkaiiei konaeHcarop" win "Pacnpenenenue pasHocTi
MOTEHIIMAJIOB (HAIPSKEHUS ) TIPU MOCIeI0BaTEIbHOM
COEIMHEHUH KOHJIEHCATOPOB"

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

®u3nyuecKkuil NpakTUKyM 1o Teme "McecnenoBaHue CMEIIaHHOTO
coequHeHMs pe3uctopoB” ninn "M3mepeHue yaeapHoro
CONPOTHUBIIEHUS MPOBOAHUKOB" niu "MccnenoBanne
3aBUCHMOCTH CHJIBI TOKA OT HAIPSYKEHUS IS JIAMITbI
HakaauBaHus"

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98

160

®duznyeckuil npaktukym 1o teme "Habmonenue snexrponauza’
unu "M3MepeHue 3apsia 0JTHOBaJIEHTHOTO HOHA" MIIH
"HccnenoBanue 3aBUCUMOCTH COMTPOTUBIICHUSI TEPMOPEZUCTOPA

bu6mmorexa [IOK
https://m.edso0.ru/64b6e901




No Tema ypoxka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/1 Beero|| Kontponbasie || [IpakTuuecke || A3YIeHUA o0pa3oBaTeNbHbIC PECYPCHI
paboThI paboTbI
ot Temneparypsl" win "CHATHE BOJIbT-aMIIEPHOI
XapaKTEePUCTUKHU Auoaa"
161 || OGoOmeHNe 1 cUCTEMAaTH3AIMS 3HAHUH 110 TeMe 1 bubnuorexa [JOK
"KunemaTtuka" https://m.edsoo0.ru/ed017d93
162 || O6001meHre U cucTeMaTu3aus 3HaHui mo teme "J{uaamuka" 1 bu6mmoreka [IOK
https://m.eds00.ru/3149956b
163 || O6obmeHne u cucTemMaTu3amus 3Hanuil mo Teme "CraTuka 1 bubmmoreka [JOK
TBepaoro Tena' https://m.edsoo.ru/0f9752ac
164 || O6o0meHNe U cCUCTEeMAaTH3AIHS 3HAHUH 110 TeMe ""3aKOHBI 1 bubnuorexa [JOK
COXPaHEHHS B MEXaHHKeE" https://m.edso0.ru/6¢c0df9cc
165| O0o0menne u cucreMarn3anus 3HaHnil 1Mo TeMe "OCHOBEI 1 bu6mmoreka [JOK
MOJIEKYJISIPHO-KUHETHYECKON Teoprn” https://m.edso0.ru/de148976
166 || O0oO0mEenne 1 cucTEMaTH3alMS 3HAHNI 110 TEME 1 bu6mmoreka [JOK
"TepmonnHamuka. TeraoBbie MaIUHBI" https://m.edsoo.ru/Obcc77cl
167 ||O60061meHue u cucTeMaTH3aIus 3HaHui Mo Teme "ArperarHele 1 bu6mmoreka [JOK
cocTosiHus BerecTBa. ®a3oBbie mepexon" https://m.edsoo.ru/59ca5c91
168 || O000ImIEeHe U cucTeEMaTU3aliA 3HAHUH 10 TEME 1 bubmuoreka [JOK
"DnekTpuueckoe mojue" https://m.edso0.ru/f2381c0c
169|/0O000menne u cucremarusanms 3uanuii o reMme "[locrosHuenii || 1 bubmuorexa [JOK
AJIEKTPUUYECKHUIT TOK" https://m.edsoo.ru/3cae6dal
170|| O0o0mEenne u cucTeMaTH3alns 3HaHN 110 TeMe "TOKHU B 1 bubmuorexa [JOK
pasInuHBIX cpeaax” https://m.edsoo.ru/cc7681d4
(OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 170 || 8 [ 16 [




11 KJIACC

No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IU(PPOBHIC
/1 Beero|| Kontponssie || [paktiueckue || 13Y9eHHS 00pa3oBaTeNnbHBIC PECYPCHI
paboThl paboThI
1 ||B3auMopeiicTBHE MOCTOSIHHBIX MAarHUTOB M MIPOBOAHUKOB C 1 bub6nmoreka [IOK
TokoM. MaruutHoe nosie. ['mnore3a Ammepa https://m.edso0.ru/487a8593
2 ||BexTop MarHUTHOW MHAYKIMH. [[pUHIMIT Cynepro3nuIim 1 Bbu6motreka [JOK
MarHUTHBIX TOJIeH. JINHUM MarHUTHOW MHTYKIIMH https://m.edsoo.ru/4clabcch
3 |MarauTtHOe 1oJIe MPOBOIHUKA ¢ TOKOM. OmbIT Dpcreaa 1 Bbu6moteka [JOK
https://m.edsoo.ru/d35d5262
4  ||Cuna Ammnepa, e€ HampaBJIeHUE U MO 1 bubnnoreka [JOK
https://m.edso0.ru/26d9c5ba
5 |[Pemenme 3amau 1 bubnuorexa [IOK
https://m.edsoo.ru/a37a0c21
6 |[Ipumenenue 3akoHa AMriepa. DIEKTPOU3MEPHUTEIbHEIC 1 bubmmnoreka HOK
pubOpHI https://m.edsoo.ru/ad7718d7
7 ||Cuna JlopeHua, e€ HanpaBjieHUEe U MOAYJIb. J[BuKeHne 1 bubmuorteka [IOK
3apsHKEHHON YaCTHIIBI B OJIHOPOJIHOM MarHUTHOM I0JIe https://m.edsoo.ru/c97afaal
8 |[Pemenue 3amau 1 bubnmoreka [JOK
https://m.edsoo.ru/504e98c7
9 |[Pabora cwel Jlopenma 1 bubmmroreka [JOK
https://m.edsoo.ru/d518be4b
10 |[Pemenue 3amau 1 bubnunorexa LIOK
https://m.edso0.ru/93617bd9
11 |[MaruuTHOe nosnie B BemiecTBe. PeppoMarHeTHKy, napa- u 1 bu6muoreka [JOK
IMaMarHeTUKHA https://m.edso0.ru/30ff9608
12 ||OcHoBHEBIE cBOIicTBa peppomMarHeTHKOB. [I[pumenenne 1 bu6muoreka [JOK
(beppoMarHeTHKoB https://m.edsoo.ru/0b58190a
‘13 HPCH_IGHI/IG 3aja4 1o Teme "MarautHoe nosne" H 1 H H H HBHGHI/IOTeKa 1HOK




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/11 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
L | | I | |Ittps://m.edso0.ru/5b55c307
14 |(|Pemenue 3axa4d mo teme "MarautHoe noJe" 1 bu6nmmoreka [IOK
https://m.edsoo.ru/41c4ae8a
15 ||SIBnenue anexTpoMarauTHOM UHAYKIUH. [loTOK BekTOpa 1 Bu6moreka [JOK
MarHUTHOW WHIYKIIUU https://m.edsoo.ru/b3efa0cl
16 ||DAC unaykuuu 1 bu6nmorexa LIOK
https://m.edso0.ru/48150bd8
17 |[3akon anekTpomMarHuTHOM MHAYKUKK Dapajes 1 bu6nmoreka LIOK
https://m.edsoo.ru/a6dec188
18 ||BuxpeBoe anekrpudeckoe moie. Tokun Dyko 1 bubmmnoreka HOK
https://m.edsoo.ru/15abe140
19 |9C uHaykuM B ABMXKYLIMXCS POBOAHUKAX 1 bubmuoreka [IOK
https://m.edsoo.ru/0235cc02
20 |[Pemrenue 3amau 1 bu6nmorexa LIOK
https://m.edsoo.ru/4dfda618
21 |[Ipaswuio Jlenmna 1 bubmmnoreka HOK
https://m.edsoo.ru/bbc22726
22 |MunyktuBHOCTH. Karylika HHAYKTUBHOCTH B LIEIH 1 bubmuoreka [IOK
MMOCTOSTHHOTO TOKa https://m.edsoo.ru/621eae9d
23 |ABnenue camounaykuuu. DJIC caMOMHIYyKIIH 1 bubmuorexa [IOK
https://m.edsoo.ru/7ee60ca8
24 |DHeprus MarHUTHOTO TIOJISI KaTYIIIKH C TOKOM. 1 bu6muoreka [JOK
DNEeKTPOMArHUTHOE TOJIe https://m.edsoo.ru/b3c0ad1l
25 |[Pemrenwue 3amau 1 bu6nunorexa LIOK
https://m.edsoo.ru/88f69d2b
‘26 H0606H_[€HI/I€ Y CHCTEMaTH3aIisl 3HaHUH 110 TeMe H 1 H H H HBI/I6JII/IOTeKa HOK




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/11 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
| |"nexrpomunamuxa” I | |Ittps://m.eds00.ru/76484025
27 |KontponpHas padoTa o Teme "DaeKkTpoaruHaMuKa" 1 1 bubmuorexa [JOK
https://m.edsoo.ru/8ae09b98
28 |KonebarenpHas cuctema. CBOOOAHBIC KOJICOAHUS. 1 bubnuorexa [IOK
I'apmonnueckue KoneOaHus https://m.edsoo.ru/7c1db385
29 ||[KumemaTuueckoe U TMHAMHUUYECKOE OIMCAaHuE KOeOaTeIbHbBIX 1 bu6nmorexa LIOK
JBKCHUN https://m.edsoo.ru/87ce9498
30 || DHepreTuyeckoe onrcanue. BbIBO JTMHAMUYECKOTO OMUCAHUS 1 bubaunoreka [JOK
rapMOHMYECKUX KOJICOAHHI U3 UX SHEPTeTHYCCKOTO U https://m.edso0.ru/e3c99692
KMHEMAaTHYECKOTO OITUCAHHMSI
31 ||Ammumtyna u dasa kosnedaHui 1 bubmuoteka [IOK
https://m.edsoo.ru/7a0c439a
32 |[lepuox m gactoTa kojeOanuid. [leprnoa MaabIx cBOOOIHBIX 1 bubnmnoreka HOK
KoJe0aHui MaTeMaTUYeCKOro MasiTHUKA. [lepuosr cBOOOIHBIX https://m.edso0.ru/e0399319
KoJIeOaHUi TIPY)KHHHOTO MasTHHKA
33 |3aryxatouue konebanus. BeinyxaeHHble konebanus. Pezonanc| 1 bubmuorteka [IOK
https://m.edsoo.ru/72e93d09
34 ||ABTOKONICOAHUS 1 bubnuoteka [JOK
https://m.edsoo.ru/6add2644
35 |[Pemrenue 3amau 1 bubnunorexa LIOK
https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
36 ||[Ypoxk-koH(pepeHus "MexaHu4yeckre KojeOaHus B 1 bubnuoreka [JOK
MY3BIKQJIbHBIX HHCTpYMEHTax" https://m.edsoo.ru/8ef587be
37 ||O6o061IeHre 1 cuCTeMaTH3allus 3HAaHUH 110 TeMe 1 bubmuorexa [{OK
"MexaHnueckue Koneoanus" https://m.edsoo.ru/eb84182f




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
38 | DnexTpoMarauTHbie Kosiebanus. KonebaTenbHbBIN KOHTYD 1 bubnmoreka [JOK
https://m.edsoo.ru/d4adabde
39 |[@opmyna Tomcona. CBsi3b aMIUTHTYIBI 3apsiia KoHaeHcatopac | 1 bubmmoreka [JOK
aAMILTUTY/IOHN CHJIBI TOKA B KOJICOATEIIbHOM KOHTYpE https://m.edsoo.ru/093f9af1l
40 ||3axoH coXpaHEHHs SHEPTUU B UACATHLHOM KOJeOaTeIbHOM 1 bubnnorexa [JOK
KOHTYpE https://m.edsoo.ru/d1e2d543
41 |3aryxaromnige 3JeKTpOMarHuTHbIC KosieOanus. BeiHyX1eHHbIC 1 bubmmoreka [JOK
3JIEKTPOMarHUTHBIC KOJIeOaHuUs https://m.edso00.ru/5e668619
42 |[IlepemeHHBII TOK. Pe3nucTop n KOHIEHCATOP B LN 1 Bbu6moteka [JOK
MIEPEMEHHOI'0 TOKa https://m.eds00.ru/84836152
43 |[KaTymka HHAYKTUBHOCTH B LIEIIM IEPEMEHHOI0 TOKa 1 bubmuoteka [IOK
https://m.edsoo.ru/cfa307af
44 |3akon Oma ISl QJIEKTPUUECKOM 1IETIH MIEPEMEHHOT0 TOKa 1 bubmuoreka [IOK
https://m.edsoo.ru/8bae38e6
45 |MourHOCTh IEPEMEHHOTO TOKa. AMIUIUTYAHOE U JeicTBytomee | 1 bubmuoreka [IOK
3HAa4YEeHUE CUJIbI TOKA U HAPSHKEHUS https://m.edsoo.ru/lcac6c4c
46 |[Pe30HaHC B 3JIEKTPUYECKON LIENH 1 bubmuoreka [IOK
https://m.edso0.ru/087506df
47 |Pemenue 3amaq 1 but6mmorexa [IOK
https://m.edsoo.ru/al6836a4
48 | neamsHblif TpancopmaTop. [Ipon3BoacTBo, mepepaya u 1 bubnuoteka [JOK
noTpedieHne YEKTPUIECKONH IHEPTHH https://m.edsoo.ru/f97418ae
49 ||[Dkoyorn4YecKre pUCKU MpH MPOU3BOJICTBE AIIEKTPOIHEPTUH. 1 bubmuoteka [IOK
KynbTypa ucnosbp30BaHus JIEKTPOIHEPTHUH B IOBCETHEBHOM https://m.edsoo.ru/a6f74d93
KU3ZHU
50 |Pemrenne 3amau I [ [ [Bu6snorexa [TOK




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
L | | I | |Inttps://m.edsoo.ru/ee6677ed
51 ||Pemenue 3amau 1 bu6nmmoreka [IOK
https://m.edsoo.ru/7cab59f8
52 ||O0o0061IeHrEe 1 cUCTeMaTH3alus 3HAaHUH 110 TeMe 1 bubnuorexa [IOK
"DneKTpoMarHuTHBIE KosieOaHus " https://m.edso00.ru/401024a9
53 |[MexaHnnyeckue BOJHBI. XapaKTEPUCTHKU MEXaHUYECKUX BOJIH 1 bubnnorexa [JOK
https://m.edsoo.ru/a58e109f
54 |CBoiicTBa MEXaHUYECKUX BOJIH 1 bubmuoreka [{OK
https://m.edsoo.ru/d9ae1000
55 ||3ByK. XapaKTepUCTHUKH 3ByKa 1 bubmuoreka [IOK
https://m.edso0.ru/138b6f09
56 |Mudpa3Byk u ynbTpasByk. lllymoBoe 3arpsi3sHeHue 1 bubmuoreka [IOK
OKpYKaIoIIeH cpe/ibl https://m.edsoo.ru/7380038f
57 |[Pemrenue 3amau 1 bu6nmorexa LIOK
https://m.edsoo.ru/cfd918bf
58 || DnekTpoMarHUTHBIC BOJTHBIL. M3TydeHre 2IeKTPOMarHUTHBIX 1 bubmuoreka [IOK
BOJIH https://m.edsoo.ru/714e5dbl
59 |DHeprus 3neKTpOMarHUTHHIX BOJH. CBOMCTBA 1 bubmuoreka [IOK
AJIEKTPOMATHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
60 |[Lxana 37eKTpOMarHUTHBIX BOJH. [IpuMeHenne 1 bubmuorexa [IOK
3JIEKTPOMATHUTHBIX BOJIH B TEXHHUKE U OBITY https://m.edsoo.ru/49belf9e
61 |[IpuHIHITEI paTuOCBS3H U TeIeBHICHUS. Pagromokarms. 1 bu6muoreka [JOK
DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeIbI https://m.edsoo.ru/9f96f1f8
62 |[KouTtposbHas pabota o teme "Konebanus u BoJHbI" 1 1 bubmuoteka [IOK
https://m.edsoo.ru/4f7985a0
‘63 HCBCT. 3aKoH MPSIMOJIMHEMHOTO paclpoOCTPAHEHUSI CBETa H 1 H H H HBI/I6HI/IOTCKa HOK




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/I Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
L | |Ihttps://m.eds00.ru/f9566406
64 |Pemenne 3a1a4 Ha MPUMEHEHUE 3aKOHA TIPSIMOJIMHEHHOTO 1 bubmuorexa [JOK
pacrpoCTpaHeHHsI CBETa https://m.edsoo.ru/ea32d455
65 ||Otpaxenue cera. [nockoe 3epkano. Chepudeckoe 3epKaio 1 bubmmoreka [JOK
https://m.edsoo.ru/a005d2bb
66 |[Ipenomiienue cBeTa. AGCONIOTHBIN U OTHOCUTEIIBHBIN 1 bubnnorexa [JOK
MoKa3atelb npeaomiieHus. [1oiHoe BHYTpEHHEE OTPaXKCHHUE. https://m.edsoo.ru/bc2e55cd
[IpenenpHBIN yroi NOJTHOTO BHYTPEHHETO OTPAXKEHUS
67 |Permenue 3aa4 Ha MPUMEHEHHUE 3aKOHOB OTPAKCHUS U 1 bubmmoreka [JOK
MPEJIOMIICHHUS CBETa https://m.edso00.ru/49d830a9
68 | Xon myueit B mpusme. [Jucnepcus ceera. CinoxHbIN cocTaB 1 bubmuoteka [IOK
Oemoro ceera. L{ser https://m.edsoo.ru/d8elc3be
69 |JIua3el. DOKYCHOE PACCTOSHUE M ONTHYECKAs CHJIa JINH3HBI 1 bubnmoreka [JOK
https://m.edso0.ru/60441359
70 |[[TocTpoeHne N300paKeHMIA B TUH3AX U UX CHCTEMaX. 1 bubmuoreka [IOK
YBenuueHue JUH3bI https://m.edsoo.ru/bb53b1d5
71 |[Pemenue 3a7a4y Ha HOCTPOCHHE U300PaKEHH, TOITy4aeMbIX C 1 bubmuoreka [IOK
TIOMOIIIBIO JIMH3 https://m.edsoo.ru/5a868f09
72 |'ma3 xak onTHueckas CUCTeMa 1 but6mmorexa [IOK
https://m.edsoo.ru/ecd480a2
73 |[Pemenne 3amau. [Ipemensl MPUMEHUMOCTH T€OMETPHUICCKOM 1 bubnuoteka [JOK
ONTHKH https://m.edsoo.ru/cd174a10
74 ||CkopocTh CBETa M METOJIBI €€ U3MEPEHUS 1 bubnmnorexa [JOK
https://m.edsoo.ru/f32aab06
75 || ducnepcus cBera 1 but6mmoreka [IOK
https://m.edsoo.ru/lel6cc6e




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/I Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
76 |[MuTepdepenmus cpera 1 bubnmoreka [JOK
https://m.edsoo.ru/5fc0c638
77 |[KorepeHTHbIE UICTOYHUKH. Y CJIOBHSI HaOMIOAEHN MakcuMyMoB || 1 Bbu6motreka [JOK
Y MHHAMYMOB https://m.edsoo.ru/c6416d48
78 ||Pemenue 3amau 1 bu6nmoreka LIOK
https://m.edsoo.ru/3061de2b
79 |[TIpumenenue uHTEpDHEpEHIIH 1 bubmmoreka [JOK
https://m.edsoo.ru/668edbc8
80 ||dudpakmums cBera 1 bubmmoreka [JOK
https://m.edsoo.ru/12ed04b5
81 |dudpakunonHas pemérka. Y ciaoBue HaOI0I€HHS ITIaBHBIX 1 bubmuoteka [IOK
MaKCHMYyMOB https://m.edso0.ru/f998d964
82 |[Pemenue 3amaq 1 bubnmoreka [JOK
https://m.edsoo.ru/d58c411a
83 |[[TomepedyHOCTh CBETOBBIX BOJH. [lomspu3arus cBeTa 1 bubmuoreka [IOK
https://m.edsoo.ru/e9890fe9
84 |[Pemrenwue 3amau 1 bu6nunorexa LIOK
https://m.edsoo.ru/c56¢8158
85 ||CBeTOBBIC SIBIICHUS B TIPUPOJIC 1 bubnuoteka [JOK
https://m.edsoo0.ru/0b36363d
86 ||O0o0IIeHre U crucTeMaTu3anus 3HaHui 1o Teme "OnTuka” 1 bubmmoreka [JOK
https://m.edsoo.ru/8al4748b
87 |[KonTposbHas paboTa 1o teme «OnTuka» 1 1 bubmuoteka [IOK
https://m.edsoo.ru/82315dd4
88 ||['paHuIBI MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH. 3aKOHBI 1 bubnuorexa [JOK

QJICKTPOAWMHAMHKU U IPUHIUIT OTHOCHTCIBHOCTH

https://m.edsoo.ru/c9bd77ch




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/1 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
89 |[[Toctynatsl crielManbHONH TEOPUH OTHOCUTEIHHOCTH 1 bubnmoreka [JOK
https://m.edsoo.ru/c56f05ch
90 |[[TpocTpaHcTBEeHHO-BpeMeHHOM HHTepBall. [Ipeodpa3zoBanus 1 bubmmoreka [JOK
Jlopenma. YcnoBue npuauHHOCTH. OTHOCUTENIBHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMeIJICHIE BPEMEHU M COKpAIIICHUE
JUTUHBI
91 |DHeprus u UMMYIbC PEISATUBUCTCKON YACTUIIBI 1 bubnnorexa [JOK
https://m.edsoo.ru/853a64fc
92 ||CBs13bp Macchl ¢ PHEPTUEH U UMITYJIBCOM PENIITUBUCTCKOM 1 Bbu6moreka [JOK
YaCTHIbl. DHEPTHUS MTOKOS https://m.edsoo.ru/b6258ffa
93 |[PaBHOBECHOE TETUIOBOE M3ITyUCHHE 1 bubnmoreka [JOK
https://m.edsoo.ru/f54035a5
94 |[3axoH cMmemienus Buna 1 bubnmorexa LIOK
https://m.edsoo.ru/1c5ff752
95 |'umote3a M. [Tnanka o kBaHTax. DOTOHBI 1 bubmuoreka [IOK
https://m.edsoo.ru/a5ffa218
96 |DHeprus u UMIyibC GoToHA 1 bubmuoreka [IOK
https://m.edsoo.ru/7fb307ec
97 ||@otoaddext. OnbiThl A. I'. Cronerosa. 3akonsl potordpdekra | 1 bubmuorexa [IOK
https://m.edsoo.ru/8c68e5b9
98 |VpaBuenue DiinmTeitHa 1 GoTodrddekra. "KpacHas 1 bubmmoreka [JOK
rpanuna” gotorddexra https://m.edsoo.ru/01ef4556
99 | daBnenue ceera. OnbiThl I1. H. JIeOenena 1 bubnuoreka [JOK
https://m.edsoo0.ru/64b4f966
100 |BonHOBEIC CBOWCTBA YaCTHII 1 bu6nunorexa LIOK

https://m.edsoo.ru/f59cfcec




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
101 |Bonnst ne bpoiins. [dynmna Bonnsl 1e bpoiins u pazmepsl 1 Bu6muoteka [JOK
00J1aCTH JIOKATM3AINN ABMKYIIECHCS YaCTHUIIBI https://m.edsoo.ru/5df8bafl
102 || KopryckymsipHO-BOJIHOBOH JTyalTu3M 1 Bbu6motreka [JOK
https://m.edsoo.ru/8ccab62a
103 || dudpakius 3JeKTPOHOB Ha KPUCTAIIAX 1 bubnnorexa [JOK
https://m.edsoo.ru/30dbal8c
104 ||Cneunduka nzmepenuit B Mukpomupe. COOTHOIICHUS 1 Bu6mmoteka [JOK
Heonpezaenéunocrei I'elizenbepra https://m.edsoo.ru/65783dec
105 ||Pemenne rpaduueckux 3amay 1 Bbu6moteka [JOK
https://m.edsoo.ru/e70195bd
106 ||Pemenne pacuéTHbIX 3a1a4 1 bubmuoteka [IOK
https://m.edsoo.ru/ee9b3182
107 ||[KonTponpsHas pabora o Temam: "OcHoBel CTO", 1 1 bubnmnoreka HOK
"KopmycKysipHO-BOJTHOBOH JTyanu3m" https://m.edsoo.ru/c3de891a
108 ||OmbITHI TTO MCCIIEIOBAHUIO CTPOeHHs aToMa. [ImanerapHas 1 bubnmnoreka HOK
Mozenb atoma Pesepdopaa https://m.edsoo.ru/312b750a
109 |[ToctynaTsl bopa 1 bubmuoreka [IOK
https://m.edsoo.ru/404dfa9a
110||Bumsr ciektpoB. CrieKTp ypOBHEW YHEPTUU aToMa BOJI0pO/Ia 1 bu6muoreka [JOK
https://m.edsoo.ru/cf74blla
111 ||CrionTaHHOE U BBIHYXKIEHHOE U3TyUYCHHE CBETa 1 bu6muoreka [JOK
https://m.edsoo.ru/f945d85c
112|/JIazep 1 bubmuoteka [IOK
https://m.edsoo.ru/2288a0c4
113 |Hyknonnas moxens siapa ['elizenOepra-lBanenko. 3apsia u 1 bubnuorexa [JOK

MaccoBO€ 4KCIO Anpa. M3oTonsl. PagnoakTMBHOCTH

https://m.edsoo.ru/34ada5de




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
114 ||3akoH paguoakTUBHOrO pacnajga. CBoMCTBa HOHU3UPYIOLIETO 1 Bu6muoteka [JOK
U3JydeHus. BiusiHue palMoakTHBHOCTH Ha )KMBBIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jlosumerpus
115 ||Oueprus cBs3u HYKJIOHOB B sipe. Saepubie cuibl. Jledekt 1 bubnnoreka [JOK
Macchl spa. SlaepHeie peakiuu. SnepHpie peakTophl. https://m.edsoo.ru/ff1758d0
[IpoGnembl ynpaBisieMoro TepMOS,AEPHOTO CUHTE3A.
DKOJIOTUYECKHE acTIeKThl Pa3BUTHSI SICPHON YHEPTETHKU
116 ||MeToap! perucTpauil U UCCIEIOBAHUS DIEMEHTAPHBIX YacTull. | 1 Bbu6moteka [JOK
dyHnaMeHTaIbHBIC B3aUMOACHCTBUS. BaproHbI, ME30HBI U https://m.edsoo.ru/lac08a5b
nentoHsbl. [IpencraBnenue o CtangaptHoi Moaenu. KBapk-
TJIFOOHHAs. MOJIEIb a/IPOHOB
117 | ®u3uka 3a npenenamu CrannaptHoit mojenu. Témuas matepusi | 1 bubmuoreka [IOK
U TéMHas dHeprus. EMMHCTBO pHU3MUYeCcKOil KapTHHBI MUpPa https://m.edsoo.ru/c026fd37
118|9tansl pa3BUTHSA aCTPOHOMUHU. 3HAUEHUE aCTPOHOMHHU 1 bubmuoreka [IOK
https://m.edsoo.ru/ad73e145
119 || [IpuMeHUMOCTh 3aKOHOB (PU3UKH TSI 00BSICHEHUS TIPUPOIBI 1 bubmmnoreka HOK
KOCMHUYECKHX 00BEKTOB. MeTO/IbI aCTPOHOMHUYECKHUX https://m.edsoo.ru/39c44028
HCCIIEN0BAHUMN
120 |CoBpeMeHHBIC ONTHYECKHE TEIECKOIIBI, PaJIHOTEIICCKOIIBI, 1 but6mmorekxa [IOK
BHeaTMoc(epHasi aCTpOHOMUS https://m.edsoo.ru/4877aale
121 |Bug 3Bé3mHo0r0 HeOa. Co3Be3us, IpKHe 3BE3/IBI, TUTAHETHI, UX 1 but6mmorekxa [IOK
BUIUMOE IBIKEHUE https://m.edsoo.ru/aac588eb
122 ||Conneunas cuctema. Coinnie. CoaHeyHas aKTUBHOCTD. 1 bubnunorexa LIOK
Hcrounnk sueprun ConHIa u 3BE31 https://m.edsoo0.ru/22748eb4
123||3BE3p1, UX OCHOBHBIC XapaKTePUCTUKU. J[narpamMma 1 bu6muoreka [JOK
"CrIeKTpaJIbHBIN KJ1acC — CBETUMOCTB" https://m.edso0.ru/42169944
‘124 H3B63,I[I>I TJIABHOM ITOCIIEN0BATEIBLHOCTH H 1 H H H HBI/I6J‘II/IOTeKa LHOK




No Tema ypoka ‘ KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
n/n Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA o0pazoBaTenbHBIE PECYPChI
paboThI paboThI
L | | I | |Ittps://m.edsoo.ru/b3ch766¢
125|Bayrpennee ctpoenue 38€31. COBpeMEHHBIE TTPEICTABICHHS O 1 bubmuorexa [JOK
MPOMCXOXKICHUH U 3BoIIOIMK COJHIIA ¥ 3BE3]]. DTallbl XKHU3HH https://m.edsoo.ru/d09da494
3BE3]T
126 |[Mneunsiit [1yte — Hama ["anaktuka. Tunsl ranaktuk. YépHbie 1 bubnuoreka [IOK
JBIPBI B SIIPAxX rajJakTHK https://m.edsoo.ru/7cd10a0a
127 |Bcenennas. Pacimpenne Beenennoii. 3akon Xao6ma. Teopus 1 Bu6mmoteka [JOK
Bosbmioro B3pbiBa. PenrkToBOC H3ydeHHE https://m.edsoo.ru/3dbdf0d2
128 || Macmrabnas crpykrypa Beenennoit. Meraranakruka 1 Bbu6moteka [JOK
https://m.edsoo.ru/ce234633
129 |Hepeménnblie npodaeMbl aCTPOHOMUHU 1 bubmuoteka [IOK
https://m.edsoo.ru/d37d9ffe
130 || ®uznveckuii mpakTuky™m 1o teme "MccineqoBanne MarHUTHOTO 1 1 bubnmnoreka HOK
IMOJIST IOCTOSIHHBIX MarHuToB" nin "McciienoBanue CBOCTB https://m.edsoo0.ru/67361aef
dheppomarnerukoB" unu "HccnenoBanue aeicTBUs
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM"
131 | ®usnvecknii mpakTukyMm mo teme "M3mepenne cuiiel Ammepa' 1 1 bubmmnoreka HOK
i "M3ydyeHue 3aBUCUMOCTH CHIIBI AMIiepa OT CHUJIbl TOKa" https://m.edsoo.ru/fcae91e9
i "OnpeeneHne MarHuTHOM MHIYKIIMM Ha OCHOBE
n3MepeHus cuibl Ammepa"
132 ||®usnueckwii npakTukym 1o teme "VMccrnenoBanue sBleHUs 1 1 https://m.edsoo0.ru/c36658da
3JEKTPOMArHUTHOM MHAYKIMK'" win "OnpeneneHne nHIyKIUU
BUXPEBOI'O MarHUTHOT'O MO
133 || ®usnueckuit npakTuky™m no teme "MccnenoBanue siBIeHUS 1 1 bubmuoteka [IOK
camouHayKIu" win "COopka MOJETH JIEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
reHeparopa"
‘134 qumnt{ecxnﬁ npakTukym 1o teme "Msmepenune nepuona H 1 H H 1 H HBI/I6J‘II/IOTeKa LHOK




Ne Tema ypoxka KonunuecTBo uacos ‘ [Hata DneKTpoHHBIE U(POBHIE

/1 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI

paboThI paboThI
HCB060,£[HBIX KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO MasiTHUKOB" “ H Hhttps:// m.eds00.ru/5d159d35

135 | ®usnveckuit mpaktukyM 1o teme "[Ipeodbpazoanue 3Heprun B || 1 1 bubmuorexa [JOK
NPY)KUHHOM MasiTHUKeE" https://m.edsoo.ru/a28026bd

136 || ®uznveckuii mpakTukym 1o teme "MccaenoBanue 1 1 Bu6moreka [JOK
MIEPEMEHHOI'0 TOKA Yepe3 MOCIIeI0BATEILHO COCTUHEHHBIC https://m.edsoo.ru/89dc2d90
KOHJIEHCATOp, KaTylIKy U pe3ucrop” wiu "MccnenoBanue
pabOThl HICTOYHUKOB CBETA B IEIH NIEPEMEHHOT0 TOKa"

137 ||®usnueckwuii npakTukym 1o Teme "M3ydeHnue napaMmeTpoB 1 1 bubnnorexa [JOK
3BYKOBO# BOJIHBI" https://m.edsoo.ru/b100661a

138 ||®dusuueckuii npakTukym 1o teme "M3Mepenue nokasarens 1 1 bubnnoreka [JOK
npenaomieHus crekna” win "l[lonyueHre n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 INTOCKOTO 3epKaJia U JIUH3bI"

139 || ®uznueckuit npaktukyMm no teme "MccnenoBanue 1 1 bubmuoreka [IOK
3aBUCHMOCTH (DOKYCHOTO pacCTOSHHS OT BelecTBa (Ha https://m.edsoo.ru/b879fb3f
npuMepe KUIKUX JuH3)" uian "M3mepenue GoKycHOro
PAcCTOSIHUSI PaCCEHBAIOIINX JIMH3"

140 || ®uznveckuii mpakTukyMm 1o teme "HaOmonenne nqudpaknuy, 1 1 bubmmnoreka HOK
uHTEep(hEpEeHIINH U TOISIpU3aIK cBeTa" https://m.edsoo.ru/8b7ac737

141 | ®usndeckuit mpakTUKyM 10 Teme "OmnpeeneHue uMnyibca u 1 1 bubnuoteka [JOK
SHEPTUU PEISITUBUCTCKUX YacTuil (1o GoTorpadusiM TpeKoB https://m.edsoo0.ru/63756c47
3apsOKEHHBIX YaCcTUIl B MATHUTHOM T1071€e)"

142 || ®uznvecknii mpakTUKyM 1o Teme "M3MepeHne moCTOSTHHOM 1 1 bu6muoreka [JOK
[Inanka Ha ocHOBe HccaenoBanus porodddexra” nmm https://m.edsoo.ru/eb916f82
"UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOIUO]] OT
HanpspkeHus"

143 ||®usnveckuii mpakTukym 1o teme "MccrienoBanue criekTpa 1 1 bubnmoreka [JOK
pa3peKEHHOTO aTOMAPHOT'0 BOAOPO/IA U H3MEPECHHUE https://m.edsoo.ru/ec651eb8




No Tema ypoka KonuuectBo wacos ‘ Jlata DNeKTpOHHBIC IUPPOBHIC

/1 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI

paboThI paboThI

‘ HHOCTO;IHHOI?I Punbepra” H H

144 || ®usnveckuit mpakTukyM 1o Teme "HMccnenoBanue 1 1 bubmuorexa [JOK
PaJiMOaKTUBHOTO (POHA C MUCITOJIb30BAHUEM J03UMETpa' WK https://m.edsoo.ru/c3dabe6e
"N3y4yenue norioiieHus: 6era-4acTull arfoMuHIeM"

145 ||®dusnueckuii npakTukym 1o Teme "HabmoaeHus 38€31HOTO 1 1 bu6nmoreka LIOK
HeOa HEeBOOPYKEHHBIM TJ1a30M C UCTIOJIB30BAHUEM https://m.edsoo.ru/1072021e
KOMITHIOTEPHBIX MPHIIOKEHUHN IS ONIPEACIICHUS ITOJI0KEHUS
HeOeCHBIX 00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3usi CeBepHOro MoNyIapus U sipKue 3BE3bI" WU
"Habmronenus B Teneckorn JIyHbI, TUIaHET, TyMaHHOCTEH 1
3BE3IHBIX CKOILIEHUH"

146 ||O60061menue u cucreMaTu3anus 3HaHui. Ponbs pusuku u 1 bu6nunorexa LIOK
aCTPOHOMHHU B SKOHOMHUYECKOH, TEXHOJIOTHIECKOH, https://m.edsoo.ru/ad6ddeed
COLIMATIbHOW U 3TUYECKOM chepax MesTENbHOCTH YeloBeKa

147 ||O60061menue u cucreMaTu3anus 3HaHui. Poibs 1 Mecto pusuku 1 bubnmnoreka HOK
Y aCTPOHOMHUU B COBPEMEHHOM Hay4yHOU KapTHHE MUpa https://m.edsoo.ru/18f19f7c

148 |O60061menue u cucremaTu3amnus 3Hanuil. Pois Gusndeckoit 1 bu6nunorexa LIOK
Teopuu B HOPMHUPOBAHKIH TIPEICTABICHUHN O PprU3nIecKon https://m.edsoo.ru/e7d400f4
KapTUHE MHUpPa, MECTO (PU3NIECKON KapTUHBI MUpPA B 00IIIEM
PAIY COBPEMEHHBIX €CTCCTBEHHO-HAYIHBIX MPEICTABIICHUH O
pUpoJIe

149||0000menne u cucreMatusanys 3Hanui Mo reMe "Kunemaruka"| 1 bubnunorexa LIOK

https://m.edsoo.ru/b032fc4b
150||0000menne u cucreMarusanus 3Hanui mo reMe "Kunemaruka"| 1 bubnunorexa LIOK
https://m.edsoo.ru/4e31b507

151 ||O600menne u cucTeMaTu3alus 3HaHui mo teme "J[mHamuka" 1 but6mmoreka [IOK

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




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/1 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
152||0600meHne 1 cucTeMaru3aiys 3HaHui o TeMe "CraTuka 1 bubnuorexa [IOK
TBepaoro Tena" https://m.edsoo.ru/3ccad82e
153||06001meHne 1 cucTeMaTH3alis 3HAaHUH 110 TeMe "3aKOHBI 1 bubnnorexa [JOK
COXPaHEHHS B MEXaHHKeE" https://m.edsoo.ru/32a4d1a0
154 1|0000menne u cucteMatTu3anys 3HaHuil 1o TeMe "OCHOBBI 1 bu6nmoreka LIOK
MOJICKYJIIPHO-KUHETUYECKOM Teopun" https://m.edsoo.ru/ed440ca8
155|/06001meHne 1 cucTeMaTr3alus 3HaH|H 110 TeMe 1 bubnuorexa [IOK
"TepmoauHamuka. TerIoBble MAITUHBI" https://m.edsoo.ru/c63f7c10
156 |O600menue u cucTeMaTH3aIus 3HaHUH 110 TeMe "ATrperaTrHbie 1 bubmmoreka [JOK
cocrosiHus BeriecTBa. ®a3oBbie epexo bl https://m.edsoo.ru/1d36b5b1
157||0O000menne u cucTeMaTH3alys 3HAHUHA 110 TEME 1 bu6nmorexa LIOK
"DnekTpudeckoe mose"” https://m.edsoo.ru/3bf0def9
158 |O606menue u cucremaTu3aius 3Hanui mo teme "TlocrosHARI || 1 bubmuoreka [IOK
JIEKTPUUYECKUI TOK" https://m.edsoo.ru/71453ee6
159 |O6006menue u cucTemaTH3aIys 3HaHui mo Teme "Toku B 1 bubmuoreka [IOK
pa3nuyHbIX cpenax” https://m.edsoo.ru/3d40077a
160||0O000menne 1 cucTeMaTH3alys 3HAHUN 110 TeMe "MaraurHoe 1 bu6nunorexa LIOK
rone" https://m.edsoo.ru/3b4c06ae
161 || O0oOEeHne U cucTeMaTU3alliA 3HAHUH 10 TEME 1 but6mmorexa [IOK
"DneKTpoMarHUTHAsT MHTYKITHS" https://m.edso0.ru/053e2248
162 || O0o0ueHne U cucTeMaTU3alliA 3HAHUH 10 TEME 1 but6mmorekxa [IOK
"Mexaunueckue koneoanus" https://m.edso0.ru/d6310bfd
163 || O000mEenne 1 cucTeEMaTU3aLMS 3HAHNI 110 TEME 1 bu6nunorexa LIOK
"JJIeKTPOMarHUTHbIE KosteOanus" https://m.edsoo.ru/5e2bb83d
164 || O6001eHne 1 cucTeMaTU3aLMs 3HAHUI 110 TEME 1 but6mmoreka [IOK

"MexaHUuYeCKUe U 3JEKTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/96a7a2dd




No Tema ypoka KonnuectBo yacoB ‘ JHara DNeKTpOHHBIC IUPPOBHIC
/11 Beero|| Kontponsasie || [IpakTiueckue || 13YIEHUSA 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboThI
165|/006001meHne 1 cucTeMarr3aius 3HaHui 1mo Teme "OnTuka" 1 bubnuorexa [IOK
https://m.edsoo.ru/52ad1603

166 ||O600meHne U cucTeMaTru3alus 3HaHui 1o TeMe "OCHOBBI 1 bubnnorexa [JOK

CTO" https://m.edsoo.ru/5bec1c65
167||O0001menne 1 cucTeMaTU3alysl 3HAHUHI 10 TEME 1 bu6nmoreka LIOK

"KopmycKyJisipHO-BOJIHOBO# Tyain3m" https://m.edsoo.ru/f7¢c59d38
168 |/06001meHne U cucTeMaTr3aius 3HaHui 1o Teme "du3nka 1 bubnuorexa [IOK

aToma" https://m.edsoo.ru/1f511654
169|06001meHne U cucTeMaTr3alus 3HaHui 1o TeMe "du3nka 1 bubnuorexa [IOK

ATOMHOTO SJIpa M 3JICMEHTAPHBIX YacTHIT" https://m.edsoo.ru/905c5ce0
170||0O000menne 1 cucTeMaTU3alysl 3HAHUH 110 TeMe " DIIEMEHTHI 1 bu6nmorexa LIOK

actpodu3uku" https://m.edsoo.ru/2bffb94c
(OBILEE KOJIMYECTBO YACOB ITO ITIPOTPAMME | 170 | 4 [ 16 [




IPOBEPSEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM OBPA30OBATEJLHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPIEMOT0
pe3yJbTaTa

10.1

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CpeHero 001mero 00pa3oBaHus

JleMOHCTpHpPOBaTh Ha MPUMEpPaxX poiib U MECTO (DU3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAYYHOH KapTHHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKU
Y TEXHOJIOTHH, B PAKTUIECKON IEATETHHOCTH JIFOICH

10.2

V4auTeIBaTh rpaHrulbl IPUMEHCHUS U3YYCHHbBIX (I)I/ISI/I‘IGCKI/IX MOJICTICH: MaTtepualibHasA TOYKa, UHEpLHaJIbHasd CUCTEMaA OTC‘IéTa, abCOIIFOTHO TBép}IOG
TCIIO0, I/II[eaJILHLIfI ra3; MOA€JInu CTpOCHUA ra3os, KHAKOCTEHN U TBépI[LIX TCI, TOYCUHBIN SHCKTpI/I‘ICCKI/Iﬁ 3apaa — Ipy peIICHUU (l)I/ISI/I‘{eCKI/IX 3aJ1a4

10.3

PacniosnaBarh (uznyeckue siBaeHHS (TIPOLIECCHI) M OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYISIPHO-KHHETHUYECKOW TEOPHH CTPOCHUS
BEIIECTBA U AJIEKTPOJMHAMUKU: PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSMOIUHENHOE IBMKEHHE, CBOOOIHOE MajJIeHNe Tell, ABMKEHUE 110 OKPY>KHOCTH,
MHEPIHs, B3auMoeHCTBHE Tel; tudy3nst, OpOyHOBCKOE IBMKEHHUE, CTPOCHUE JKUIKOCTEH M TBEPIABIX TN, H3MEHEHHE 00BhEMa TEll IPU HarpeBaHUU
(oxJtaxeHun), TEIJI0BOE paBHOBECHE, HCTIapEHUE, KOHACHCALMS, IUIaBlIeHHe, KpUCTAINIM3alUsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa, [IOBBIILIEHUE JaBICHUS
ra3a Ipu ero HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIy IapamMeTpaMH COCTOSHHS ra3a B M30IpoLeccax; AJIEKTpU3alMs Tej, B3auMoJeicTBre
3apsI0B

10.4

OnuceIBaTh MEXaHMUYECKOE IBIDKCHHE, WCIONB3Ys (PU3UUECKUE BEJIMYMHBI: KOOPAWHATA, IyTh, NMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tena,
CHJIa, IMITYJIbC TEJNla, KHHETHUYECKas SHEPTUs, IIOTCHI[AIbHAS SHEPTHsl, MEXaHU4YecKasi padoTa, MeXaHHUECKas MOILTHOCTD; IIPU ONMHCAHUHU IPaBUIEHO
TPaKTOBATh (PM3MUECKUN CMBICT MCHOJIb3YEMbIX BEJIMYMH, UX 0003HAYECHUS U €AWHHIIBI, HAXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO
BEIIMUYUHY C IPYTMMHU BEIMUYMHAMU

10.5

OnuceIBaTh HN3YUYCHHBIC TCIIJIOBBIC CBOICTBa T€Jl M TEIJIOBBIE SABJICHUA, UCIIOJIb3YA (1)I/IBI/I‘ICCKI/IC BCJIMYHHBI: OABJICHUEC Tra3a, TEMIICpaTypa, CpCAHA
KHMHCTHUYCCKAasA SHEPIrusl XaOTUUCCKOro ABMIKCHUS MOJICKYJI, CPCAHCKBaApaTUIHasA CKOPOCTb MOJICKYJI, KOJIUYCCTBO TCIIJIOTBI, BHYTPCHHASA ODHEPTIU,
pa60Ta rasa, KOB(l)(bI/IL[I/IeHT MOJIE3HOT'0 JICMCTBUS TEIIOBOTO JABUTATCIIA; IIPU OMMUCAHWUHN ITPABHUJIBHO TPAKTOBATH (1)I/ISPI‘{CCKI/II\/JI CMBICJI UCITOJIb3YyEMBIX
BCIIMYHH, UX 0003HaUeHus U CAWHUIIbLI, HAXOJIUTb (I)OpMy.]'II)I, CBA3BIBAIOIINEC JaHHYTO (bHSH‘IeCKy}O BCJIMYMHY C JPYT'UMHU BCIIMUMHAM

10.6

OnucelBaTh HW3YyYCHHBIC JJICKTPUYECKHAE CBOMCTBA BEIIECTBA W JJICKTPUYECKUE SIBICHHS (MPOIECCHI), HCIONB3YS (U3HUECKUE BEIUYHHBIL:
JJICKTPUYCCKUN 3apsijl, JIEKTPUUECKOE IMOJe, HAMPsHKEHHOCTD MOJIs, MOTEHIMAJ, Pa3HOCTh MOTEHIIMANIOB; NPU OMHMCAaHUHM TPABWIBHO TPaKTOBATh
(pM3UUECKUI CMBICT MCTIONIB3YyEMBIX BEJIMYMH, MX 0003HAYCHUS U CAMHUIIB]; YKAa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (H3MYECKYIO BEIUUHHY C
JIpYTMMU BEIUYMHAMU




Kon

NpPOBEPsSieMOro IIpoBepsieMble npeMeTHBIE Pe3yJIbTAaThl 0CBOCHHUsI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMBbI Cpe/iHero 001ero 06pa3oBaHus
pe3yabTara
aHAJM3UPOBaTh (PU3MUECKUE MPOLECCH U ABICHUS, UCIONbB3Ys (PU3NYeCKUe 3aKOHB! M MPUHIUIBL 3aKOH BceMupHOro TsaroreHus, |, Il u lll 3axons
HbloTOHA, 3aKOH COXpAaHEHHS MEXAHUYECKOW SHEpruu, 3aKOH COXpPaHEHMs HMITyJbCa, NPHHLUI CYIEPIO3ULMU CHUJ, NPUHLUI PAaBHONPABUS
10.7 MHEPIMAIBHBIX CUCTEM OTCUETA; MOJICKYISIPHO-KMHETHYECKYIO TEOPHIO CTPOSHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSA3b CPeIHEH KHHETHUECKON 3HEprun
TEIIOBOTO JIBIDKEHMS MOJIEKYJN ¢ aOCOJIOTHOM TemImepaTypoil, MepBbI 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHHMS 3JIEKTPUYECKOro 3apsijia, 3aKOH
Kynona; mpu 3TOM pa3nuyarts cI0BeCHYIO (POPMYITHPOBKY 3aKOHA, €T0 MaTeMAaTHYECKOE BRIpayKCeHNE U YCIOBHA (TPaHUIIBI, 007IaCTH) MPUMEHIMOCTH
108 OOBSICHATS OCHOBHBIE NIPHHIIMIBI JIEHCTBHSA MAIlINH, NPHOOPOB M TEXHUYECKHX YCTPOWCTB; Pa3iInyaTh yCIOBHSA MX O€30MaCHOTO HCIIOIB30BAHUS B
' [IOBCEIHEBHOMN KU3HU
BEIMOTHATE 3KCIEPUMEHTHI TI0 NCCIEAOBAHUIO (PM3NYECKHUX SBICHUI M MPOIECCOB C MCIOIb30BAHMUEM MPAMBIX W KOCBEHHBIX M3MEPEHHUIT; TIPH 3TOM
10.9 (opmynupoBats npodieMy (3a1ady) U THIIOTE3y yueOHOI0 SKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 IPEATI0KEHHOTO 000py0BaHUSI, IPOBOIUTD OIIBIT
U (GOPMYITUPOBATH BBIBOJIBI
10.10 OcCyIecTBIATh NpsIMbIE M KOCBEHHbIC M3MEPEHUS (PU3UUECKUX BEIMYMH; IIPU 3TOM BHIOHMpPATh ONTHMAJIBHBIN CIOCOO M3MEPEHUS U UCIOJIB30BaTh
' U3BECTHBIE METOABI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN
HccnenoBate 3aBHCUMOCTH MEXAY (H3NYECKHIMH BEIMYMHAMH C UCIIONB30BaHHUEM MPAMBIX M3MEPEHHH; MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
10.11 (PMKCHPOBaTh PE3yNIbTATHl IOJMYYCHHONW 3aBHCHMOCTH (DM3MUYECKMX BEIWYWH B BHZIE TaOiWIl W TrpaduKoB, NenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEI0BAHUS
1012 CobmonaTh TpaBWiIa 0O€30MIAaCHOTO TpyJda IpH TPOBEICHWH HCCIENOBAHHA B paMKax y4eOHOTO SKCIIEpHUMEHTA, y4eOHO-HCCIeI0BaTeNIbCKOM
' Y TIPOEKTHOM JACATEIFHOCTH C HCIOIb30BaHUEM H3MEPUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYIOBAHHUS
Pemate pacuérHple 3aa4M ¢ SIBHO 3aaHHON (DU3NYECKONW MOJENBIO, UCIONB3YS (M3HMUYECKHE 3aKOHBI M MPHHIIUILL, HA OCHOBE aHAIHM3a YCIIOBHS
10.13 3aJaud BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIICIATH (PU3MUecKue BENWYMHBI U (POpMYNbI, HEOOXOAUMBIE A € peIICHHS, MPOBOIUTH PACUETHI U
OLICHUBATH PEAIBHOCTD MOIYUYCHHOTO 3HAUCHHSI (PU3UUECKON BEIIMUMHEI
1014 Pemate KkauecTBEHHBIC 3a/aud: BBICTPAUBATh JIOTMYECKUM HENPOTHBOPEUUBYIO LEMOYKY PpACCY)KIEHUH C OHNOpPOH Ha H3y4YEHHBIE 3aKOHBI,
' 3aKOHOMEPHOCTH U (PU3NUECKHE SIBICHUS
10.15 Hcnonb30BaTh mpH pelIeHnH y4eOHBIX 3a/lad COBPEMEHHBbIE MH(OPMAIMOHHBIE TEXHOJOTHH IS MOUCKA, CTPYKTYPUPOBAaHHS, MHTEPIPETalud U




Kon

MPOBEPSIEMOT0 IIpoBepsieMble penMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOIT 00pa30BaTeIbHOI MPOrPaMMBbI CPeTHEro 001ero 00pa3oBaHus
pe3yabTarta
MPEACTABIICHHS YICOHOH U HAyYHO-MIOMYISIpHON MH(DOpPMAIIMK, TIOTYIECHHON U3 pa3IHMYHBIX UCTOYHUKOB; KPUTUYECKU aHAIM3UPOBATH MOIYyYaeMYHO
UH(pOpMAIHIO
10.16 [IpuBomUTE TpUMEPHI BKIAJa POCCHUCKUX M 3apyOeKHBIX YUIEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBACHEHHE IPOILECCOB OKPYKAIOIIETO MHpa,
' B Pa3BUTHE TEXHUKU M TEXHOJIOTHI
10.17 Hcmonbp30BaTh TeOpeTHYECKHE 3HAHMS 1O (U3WKE B IOBCEIHEBHOW JKWU3HW Ui oOecrieueHWsl Oe30MacHOCTH NpH OOpallleHHd ¢ TpUOopaMu
' U TEXHUYECKUMH YCTPOUCTBAMHU, JUISI COXPAHEHHS 370POBBS U COOTIOICHHS HOPM 3KOJIOTUIECKOTO TIOBEICHHS B OKPY’KaIOIIeH cpere
PaboTare B TpymIme ¢ BHITOTHEHHEM PA3IHYHBIX CONHATBHBIX POJIEH, IUIAHUPOBATH PaOOTY TPYIIIEL, PAllHOHAIEHO PACHpEeNeNsiTh 00sS3aHHOCTH U
10.18 IUTAaHUPOBATh JAEATENFHOCTh B HECTAHOAPTHBIX CHUTYalMsX, aIcKBaTHO OICHUBATh BKJIAJ] Ka)KJOTO W3 YYACTHHKOB TPYHIEI B peEIICHHE
paccMaTpuBaeMoi MpooIeMbl
11 KJIACC
Kon . .
IR IIpoBepsiemble npeMeTHBIE Pe3yIbTATHI OCBOEHHSI OCHOBHOIT 00pa3oBaTe/IbHOW MPOrpaMMBbl CPEIHEro 001ero 06pa3oBaHus
pe3yabTaTa
111 JleMOHCTpUpPOBATh HAa IPUMEPAxX POJb U MecTO (U3UKHU B (DOPMUPOBAHUH COBPEMEHHON HAYYHOW KaPTUHBI MHPA, B PA3BUTHU COBPEMEHHOW TEXHHUKH U

TEXHOJIOTHH, B PAKTUUECKOM JCSITETLHOCTH JIFO/ICH, IIEIOCTHOCTh ¥ SAMHCTBO (PH3MUYECKOM KapTHHBI MUPa




Kox
MPOBEPSIEMOT0
pe3yJabTara

11.2

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero 0opa3oBaHus

YYauTHIBaTh TPAHUIB! IPUMEHEHUS N3YyUCHHBIX (DPM3MUIECKUX MOJENEH: TOUSUHBIH IEKTPUIECKUH 3apsiy, siAepHas MOJIENb aToMa, HyKIIOHHAsT MOJEIb
aTOMHOTO siIpa MIPH PelIeHUN (PI3MISCKHUX 3a1a4

11.3

PacniosnaBath (uznyeckue siBJIeHHUA (TPOLIECCHI) M OOBSACHATH MX HA OCHOBE 3aKOHOB JJIEKTPOJMHAMHMKM M KBAHTOBOM (DHM3UKH: 3JIEKTpUYECKas
MIPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JEMCTBUSA TOKA, B3aMMOJACHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAS UHAYKLUS, ACUCTBUE
MarHMTHOTO TIOJIsI HA MMPOBOJHUK C TOKOM U JBIKYIIMICA 3apsill, SJIEKTPOMarHUTHBIC KOJeOaHUs U BOJIHBI, MPSMOJIMHEHHOE pacCIpPOCTPAaHEHUE CBETa,
OTpakeHHue, MpelioMJieHne, UHTephepeHIus, Tudpakuus W TOJsApU3alus CBeTa, JUCIepcHs cBeTa, ¢orodnekrpuueckuil addext (potodrddexr),
CBETOBOE JTaBJICHHE, BOSHUKHOBCHHE JIMHEWYIATOr0 CIIEKTPa aTOMa BOAOPO/Ia, ECTECTBEHHAs U HCKYCCTBEHHAS PaIHOAKTHBHOCTD

114

OnwuceiBaTh W3yYCHHBIE CBOWCTBA BEIIECTBA (DIICKTPUUECKHE, MArHUTHBIC, ONTHYECKHE, OJJICKTPHUCCKYIO0 IPOBOAMMOCTH PAa3IMYHBIX CpEX)
U 3JICKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), MCIONB3YS (DU3UUECKUE BEIUYMHBI: AIIEKTPUUICCKUH 3apsi, Cjia TOKa, JIIEKTPUIECKOE HAIpsDKEHUE,
ANIEKTPUIECKOE CONPOTUBIICHHE, PA3HOCTh moTeHuaioB, J/1C, paboTa Toka, MHIYKINS MarHUTHOTO MO, ciiia Amiepa, ciia JlopeHna, HHIyKTHB-
HOCTh KAaTYIIKH, SHEPTUsl 3JICKTPHUECKOTO M MAarHUTHOTO MOJEH, MepHOA M 4YacToTa KoyeOaHWH B KOleOaTeNbHOM KOHTYpE, 3apsii U CHJIa TOKa
B TIPOLIECCE TAPMOHNYECKUX AJICKTPOMArHUTHBIX KoeOaHuil, (POKYCHOE pacCTOSHUE U ONTUYECKas CUJIa JIMH3bI; IIPY OITMCAHUH MTPABUIBHO TPAKTOBAThH
(U3UUECKHUI CMBICT HCIOIb3YEMbIX BEJIMYMH, UX 0003HAUYEHUS U CIMHMIBL; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIUUUHY C
JPYTUMU BEIMYMHAMU

115

OmnwuceiBaTh M3y4YEeHHBIC KBAaHTOBBIC SBJICHUSI U MPOIIECCHI, MCIIONB3Ysl (DU3NIECKUE BEIMYMHBI: CKOPOCTH JIEKTPOMATrHUTHBIX BOJH, JJIHA BOIHBI U
9acToTa CBETa, SHEPTUs M IMITYIbC (DOTOHA, TIEPHOJ MOTypaciiaa, YSHEPTHs CBSI3M aTOMHBIX SIIEp; TP OMFCAHUY MPaBIIIFHO TPAKTOBATh PH3HICCKUIN
CMBICIT UCIIONB3YyEMBIX BEIHYMH, UX 0003HAYCHUS M CIWHUIIBI; YKa3bIBaTh (DOPMYIIBL, CBS3BIBAIOIINE NAHHYIO (U3UYECKYIO BEIHYHHY C APYTHMHU
BEJIMYMHAMH, BEIYHCIIAT 3HAUCHUE (HPU3NICCKON BEITHINHEI

11.6

AHanm3upoBaTh (PU3NIECKUE TPOLIECCH U SBICHUS, HCIOIB3YS (PU3NIEeCKHe 3aKOHBI ¥ MPUHIMITEL 3aK0H OMa, 3aKOHBI ITOCIIEIOBATEIFHOTO U Mapa-
JIETBHOTO COSTMHEHHSI TPOBOIHUKOB, 3aKOH JI>koyist — JIeHma, 3aKoH 3JeKTpOMarHUTHON HHAYKIMH, 3aKOH IPSMOIMHEHHOTO PacpOCTPAaHECHHUS CBETa,
3aKOHBI OTPAKEHHS CBETa, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHHE DifHInTeitHa st poTtoaddekra, 3aKk0H COXpaHEHUS] SHEPTUH, 3aKOH COXPAHECHHUS
UMITYJIbCA, 3aKOH COXPAHECHUS AIIEKTPUIECKOTO 3apsi/ia, 3aKOH COXPaHEHHsI MAaCCOBOTO YHCTIa, MOCTYIaThl bopa, 3aK0H pagroakTHBHOTO pacmana; mpu
3TOM Pa3NN4YaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €T0 MaTeMaTHUeCKOe BBIPAKEHNE U YCIOBHA (TpaHUIIbl, 007IaCTH) MPUMEHHMOCTH

11.7

OHpeI[eJ'ISITB HapaBJICHUC BEKTOPA UHAYKIUU MAIrHUTHOT'O ITOJISI IPOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHJIbI J'[opeHua




Kox

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero 0opa3oBaHus

NpOBEPsieMOro
pe3yJbTara
11.8 CTpouTh U ONMHCHIBATH N300paKeHUE, CO3/1aBaEMOE TUIOCKHM 3epKajioM, TOHKOM JIMH30H
BBIMTONTHATD AKCIIEPHMEHTHI TT0 UCCIEAOBAHUIO (DM3UYECKUX SIBICHUH M MPOIECCOB C UCIIOIb30BAHNEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM; IPH 3TOM
119 (opmynupoBath MpodiaeMy (3amady) U TUIOTE3y yueOHOr0 SKCIEPHUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEATI0KEHHOI0 000PyA0BaHUS, IPOBOIUTH OIBIT
U GOPMYIHPOBATH BHIBOABI
11.10 OcymecTBIsATh NpsMBbIE U KOCBEHHBIE M3MEpeHHs (U3UUECKUX BEJIMUYUH; MPU 3TOM BBIOMPAaTh ONTHMANbBHBIA CIIOCOO M3MEPEHUS M HCIOJIb30BATh
' U3BECTHBIE METOJIBI OLICHKH NOTPEIIHOCTEH U3MEPEHUI
1111 HccnenoBats 3aBUCHMOCTH (PU3MUECKUX BEIWYHH C MCIOJIB30BAaHUEM IPSAMBIX W3MEPEHHH; IPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH pe-
' 3yJbTATHI HOTYYEHHOH 3aBUCHMOCTH (PM3NUECKNX BEIWYMH B BUJE TaOJIUI ¥ TPa()UKOB, I€TaTh BEIBOJBI IO PE3yIbTaTaM HCCIIET0BAHHS
11.12 CoOmonats mpaBmia O€30MacHOTO TPyAa MPH MPOBEACHHM WCCIEAOBAHMH B paMKax ydeOHOTO 3KCHEepHMEHTa, y4eOHO-HCCIIEeOBaTEeNIbCKOM
' Y TIPOEKTHOI AEATEIBHOCTH C MCIIOIb30BAHNEM H3MEPHTEIBHBIX YCTPOHCTB | JIAOOPATOPHOTO 000PYIOBAaHHS
Pemate pacuéTHBIE 3a7auu ¢ SBHO 3aJaHHOM (DU3MYECKONH MOAENBIO, HCIONB3Ys (PM3MUYECKHE 3aKOHBI M NPHHIIUIBL, HA OCHOBE aHAJIHM3a YCIOBUS
11.13 3aaudl BBHIOMpPATh (PU3MYECKYIO MOJICNb, BBLACHATH (U3HMUCCKHE BEIWYMHBI M (POpMyNbI, HEOOXOMUMBIE Ui €€ PELIeHUs, MPOBOJUTH PACUETHI
U OLICHHUBATh PEANBbHOCTH MOTYUYEHHOTO 3HAYCHUS (PU3NIEeCKON BETUUNHBI
11.14 Pemate kauecTBEHHBIC 3aJa4M: BBHICTPAUBATh JIOTHUECKH HEMPOTHBOPECUYMBYIO IETIOUKY PACCY)KJICHHMH C ONOpOH Ha W3y4YCHHBIE 3aKOHBI, 3aKOHO-
' MEpPHOCTH U (pU3NUECKHE SBICHUS
Hcnonp30BaTh NpH peIIeHMH Y4eOHBIX 3a7ad COBPEMEHHBIE HH(OPMAIMOHHBIE TEXHOJIOTHH IUIS TOHMCKA, CTPYKTYpPHPOBAaHUS, WHTEPIPETAINH
11.15 W TIpeCTaBIeHNs yueOHOI 1 HayIHO-TIOMY/IApHOH MH(GOPMAINH, TTOTYYSeHHON U3 PAa3IMYHBIX HCTOYHHKOB; KPUTHYECKH aHAM3HPOBAThH MOIydaeMyIo
HH(POPMAIIHIO
11.16 OOBSICHATD NMPHUHITUIEI ICHCTBUS MAIINH, TPHOOPOB U TEXHHYECKUX YCTPOUCTB; pPa3IndaTh yCIOBHUS MX 0E30IIaCHOTO HCIIOIB30BAHUS B IIOBCETHEBHOM
' KU3ZHU
11.17 IIpuBoanTh mpHUMEpHI BKJIaJa POCCHHCKHX M 3apyO€XKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE HAYKU, B OOBSCHEHHE IIPOIECCOB OKPYXKAIOUIEr0 MHPA,

B pa3sBUTUC TCXHUKHU U TEXHOJIOTHI




Kox

IIpoBepsieMble MpeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOI 00pa30oBaTe/IbHOM MPOrpaMMbI CpeHero 001ero 0opa3oBaHus

MPOBEPSIEMOT0
pe3yJbrara
1118 Hcnonp3oBaTh TeopeTHUecKkue 3HAHHUSA 1O (U3UKE B TOBCETHEBHOHN XKU3HU Ui oOecriedeHHus 0e30MacHOCTH MpU OOpaIleHWH ¢ MPUOOpaMu U TeX-
' HHYECKUMH YCTPOMCTBAMH, [l COXPAHEHHS 37I0POBbsI U COOITIOICHUST HOPM 3KOJIOTHYECKOT0 MOBE/ICHUS B OKPYXKAroLIeh cpeze
PaboTats B rpyrmiie ¢ BHIMOJHEHUEM PA3IMYHBIX COIHATIBHBIX POJICH, IIIAHUPOBATH PA0OTY IPYIIIBI, PAIMOHAIBLHO PACIPEACISATh 00A3aHHOCTH U ILjIa-
11.19 HUPOBATH NIEITEIBHOCTh B HECTAHIAPTHBIX CUTYAIIMSAX, aJICKBATHO OI[CHUBATh BKJIAJ KAXIOTO W3 YUYACTHHUKOB IPYIIIBI B PEIICHUE pacCMaTpPUBaEcMOM

PO0GIEMBI

MHNPOBEPAEMBIE 9JIEMEHTbBI COAEP KAHUS

10 KJIACC
Kon Kon nposepsiemoro
IIpoBepsieMble 31eMeHThI CO/IePKAHUSA
pasjesa 3JIeMeHTAa
OU3NKA 1 METO/Ibl HAYYHOTI'O ITO3HAHUA
11 Ousuka — HayKa o npupoje. Haydnsie METOAbI TIO3HAHUS OKPYXKAIOMIEr0 MUpa. PoJb 3KcTiepuMeHTa M TEOPUH B TIPOLIECCE MTO3HAHUS
1 ' NPUPOIBI. DKCIIEPUMEHT B (pu3MKe
MopgenmupoBanue GU3HYECKUX ABJICHNH U nponeccoB. Hayunsle rumoressl. Gusndeckie 3aKOHBI U TeOpUH. ['paHHIBI MPUMEHHIMOCTH
1.2 ¢u3ndeckux 3akoHOB. [IpuHIMI cooTBeTcTBHA. Ponb 1 MecTo pus3uku B (popMHUpPOBaHMM COBPEMEHHON HAayYHON KapTHHBI MHpa, B
MPaKTUYECKOHN JIESTETBHOCTH JIFo/Iei
2 MEXAHUKA
2.1 KUHEMATHKA




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

paziena 3J1eMEeHTa
2.1.1 Mexanndeckoe apmxenne. OTHOCUTETFHOCTh MEXaHNIeCKoro ABrkeHus. Cuctema orcuéra. TpaekTopus
912 [lepememenne, CKOPOCTh (CpeqHssI CKOPOCTH, MTHOBEHHASI CKOPOCTH) M YCKOPEHHE MaTepUabHONH TOYKH, MX TMPOEKINMH Ha OCH
- cucTeMbl koopAuHat. Clio)KeHue MepeMEenIeHH U CIIOKEHHE CKOpOCTen
913 PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJUHENHOe ABIKeHUe. ['paduku 3aBUCUMOCTH KOOPAUHAT, CKOPOCTH, YCKOPEHUs, MyTH H
o nepeMelleHus MaTepHaabHON TOUKH OT BpeMEHH
214 CBo0OoaHOE majieHue. Y CKOpeHHe CBOOOTHOTO TTaICHUS
915 KpuBonuneitHoe nBmxeHne. PaBHoMepHOe IBMKEHUE MaTepUaIbHON TOUKH 110 OKPY>KHOCTH. YTJIOBasi CKOPOCTh, TMHEWHAs: CKOPOCTb.
- IMepuon u yactora. I[eHTPOCTPEMUTENBLHOE YCKOPEHHE
2.16 TexHuueckue ycTpoilcTBa: CIUAOMETp, IBMKEHHUE CHAPSIOB, LIETIHBIE M PEMEHHBIE IIepeJadn
IIpakTrueckue paboThl. I3MepeHrne MrHOBEHHOUM CKOpocTH. VcciieoBaHne COOTHOIIECHHUS MEXAY MYTSAMH, MPOUICHHBIMH TEIOM 3a
217 MoclieoBaTeNbHbIE paBHBIE MPOMEXKYTKH BPEMEHHM MpPU PAaBHOYCKOPEHHOM JBIKEHHHM C HAudalbHOM CKOPOCTBIO, PaBHOW HYIIIO.
W3yueHne NBHKEHUS MIAPHUKA B BSI3KOM )KUAKOCTH. M3ydeHne ABMKEHUS Tena, OpOIIEHHOTO TOPU30HTATIBHO
JUHAMUKA
221 IIpranun otHocuTenbHOCTH ["anuies. [lepsslit 3akoH HeroToHa. MTHEpIiManbHbIE CUCTEMBI OTCUETA
222 Macca Tena. Cuna. [IpuHIun cyneprno3uiiuy Cuil
2.2 993 Bropoii 3akoH HproToHa mms MarepuanbHON TOukM B nHeprmanbHOM cucteme otcuéra (MCO). Tpermit 3akoH HpioToHa mms
o MaTepHAIbHBIX TOUEK
224 3akoH BcemupHoro Tarotenus. Cuna Tspxectd. [lepBas kocmuueckas ckopocTh. Bec Tena
225 Cuna ynpyroctu. 3akoH ['yka




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pa3nena JJIeMeHTa
226 Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBXCHHS W CHila TpeHus mokos. Koaddurment tpenus. Crina CONpOTHBICHUS PH
- TBWKEHHH Teja B JKUIKOCTH HJIH ra3e
2.2.7 ITocTynarenpHOE U BpamaTeabHOE ABIKEHHE a0COIOTHO TBEPIIOTO Tena
2.2.8 MOoOMeHT CHITBI OTHOCHUTENBHO OCH BpaiueHus. [Ineuo cumbl. YcnoBus paBHoBecus TBEpAoro tena 8 MCO
2.2.9 TexHuyeckne ycTpoicTBa: TOANIHITHIKH, ABIKEHUE UCKYCCTBEHHBIX CITYTHUKOB
IIpakTuueckue paboThl. M3yueHne ABMKEHUS OpycKa MO HAKIOHHOW IUTOCKOCTH IOJ JCWCTBHEM HECKOJBKHX cHi. MccienoBaHue
2.2.10 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIUX B AeHOpMHPYEMOIl TPYKHHE U PE3MHOBOM 00Opaslle, OT BEIUYHMHBI UX JAehOpMalnu.
HccnenoBanue ycnoBuii paBHOBECHs TBEPAOTO Tella, UMEIOIIETO OCh BpaIlleHUs
3AKOHbBI COXPAHEHUS B MEXAHUKE
231 Hmmynbc MaTepranbHO# TOYKH, CHCTEMBI MATEPHATBHBIX TOYeK. UMITyIbC CHITBI M H3MEHEHUE UMITYIIbCA TN
2.3.2 3akoH coxpaHeHus ummynsca B MCO. PeakTuBHOE IBHKEHUE
2.3.3 Pabora cuiel
2.3.4 MOIIHOCTE CUJIB
2.3
235 Kunertngeckas SHEprus MaTepHAaITbHON TOYKH. Teopema
o 0 KUHETHYECKON SHEPTUH
236 [lorenmmanshas sHeprus. [loTeHnmanbHas SHeprus ynpyro ae(opMHpoBaHHON NpyXWHBL lloTeHIMaIbHAS 3HEPrHs Tena BOMH3N
o MIOBEPXHOCTH 3eMIIH
237 [loTeHnmanbHBIe U HEIOTEHIHANBHBIE CHITBL. CBSI3b paOOTHI HEMMOTCHIMANBHBIX CHJI C M3MEHEHHEM MEXaHHIECKOW SHEPTHU CUCTEMBI

TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pa3nena JJIeMeHTa

2.3.8 Ynpyrue u HeyNnpyrue CTOIKHOBCHHUS

2.3.9 TexHUYeCKHEe YCTPOHCTBA: JBHKEHUE PAKET, BOXOMET, KOTIEp, MPYKHUHHBIA MUCTOJIET

2310 Ipaktudeckue paboThl. M3yueHue CBsI3U CKOPOCTEH Tl MpH HeynpyroM yraape. VccinemoBanue cBsA3U pabOTHI CHIIBI ¢ H3MECHEHHEM
h MEXaHMYECKON DHEPIHH Tea

3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJIMHAMUKA
OCHOBBI MOJIEKYJIAAPHO-KUHETUYECKOU TEOPUN

311 OCHOBHBIC TIOJIOKCHUS MOJICKYJIIPHO-KUHETHYECKOW Teopuu. bpoyHoBckoe nBmwkenue. Juddysus. Xapaktep ABMKEHUS U
o B3aMMO/ICHCTBUS YACTHII BEIIECTBA

3.1.2 Mogenu CTpOCHHS T'a30B, )KUIKOCTEH M TBEPIBIX Tl H 00BSICHEHNE CBOMCTB BEIECTBA HA OCHOBE ATHX MOJIeIei

3.1.3 Macca moitekyi. Konmudectro Bemiectsa. [TocTossHHas ABorajapo

314 TemnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Lenbcus

3.1
3.15 Monenb uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKON TEOpUH HICATHHOTO ra3a
316 AOcommoTHas TeMmeparypa Kak Mepa CpedHeH KHHETHYEeCKOM JHEprHH TEIUIOBOTO IBIDKEHHs dJacTwll ra3a. lllkama temmeparyp
KennpBuna

3.1.7 VYpasuenue Knaneiipona — Menzaeneesa. 3akon JlansToHa

3.1.8 I"a3oBbie 3aK0HBI. M30MpoIiecchl B HACATHLHOM ra3e ¢ MOCTOSHHBIM KOJTMYECTBOM BEIIECTBA: H30TEPMa, H30X0pa, n3obapa

3.1.9 TexHuueckue ycTpoiicTa: TepMoMeTp, bapomeTp




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pasneia 3J1eMeHTa
3110 [IpakTrueckue paboThl. I3MepeHre Macchl BO3ayxa B KIAcCHOM KoMHaTe. lcciegoBaHWe 3aBHCHMOCTH MEXIY MapaMeTpamu
o COCTOSIHHS Pa3pPEKEHHOTO ra3a
OCHOBbI TEPMOAVMHAMUWKHU
3.21 TepMonuHamuyeckas cucreMa. BHYTpeHHSS SHEPTHs TEPMOJIHMHAMUYECKON CHCTEMBI M CITIOCOOBI €€ N3MCHCHHUS
3.2.2 KonngecTtBo Temnotsl u padota. BHyTpeHHss1 SHEpPTUs OAHOATOMHOI0 HJI€aIbHOIO rasa
393 Bunsl Temnonepenayuu: TEMIONPOBOAHOCTD, KOHBEKIM, U3IydyeHHEe. TeIIoEMKOCTb Tena. Y AenbHas TeII0EMKOCTh BenlecTBa. Pacuér
o KOJTMYECTBA TEMIOTHI NP TEMIoNepeaaye
324 [lepBorii 3akoH TepMomuHaMUKH. [IpruMeHeHHE MEepBOTo 3aKOHAa TEPMOJMHAMHKH K H30mporeccaM. ['padudeckas WHTepHpeTaIs
3.2 o paGoThI rasa
395 TennoBele MamuHbl. [IpHHIMNBI JEHCTBUS TEIUIOBBIX MamuH. IIpeobpa3oBaHMs 3HEPruH B TEIUIOBBIX MammHax. Koadourment
o nosie3Horo aevicteus (manee — KI1JI) remmosoit mammast. [{ukn Kapro u ero KIT/]
326 Bropoii 3akoH TepmoamHamuKu. HeoOpaTHMOCTB MpomeccoB B mpuponxe. TeluioBele IBHUTATENH. DKOJOTHUYECKHE ITPOOIESMBI
o TEMIOPHEPIETHKH
3.2.7 TexHUUYecKHe yCTpOICTBA: IBUTATENF BHYTPEHHETO CrOPaHts, OBITOBOH XOJIIOAMIBLHUK, KOHIUIIHOHED
3.2.8 IIpaxTnueckue paboThl. Mi3mepeHue yenbHON TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEHIECBA. ®A30BBIE ITEPEXO/IbI
3.3 331 ITapooOpa3oBanne W KoHAeHcanws. VcmapeHue W KuIleHWe. YjelbHas TeruioTa MmapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATYPhI

KUIICHUA OT JaBJICHUA




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

paziena JJIeMeHTa

3.3.2 AOCONIOTHAS U OTHOCUTEIIbHAS BIIAYKHOCTH BO3yxa. HachIeHHbIH map

333 Teépmoe Teno. Kpucramimueckue u amMopdHbIe Tena. AHH30TPOIUS CBOWCTB KpucTawioB. JKuakue kpuctauibl. CoBpeMeHHBIE
o MaTepHasIbl

3.34 IInaBnenue u KpucTaIM3anus. Y aenpHas TeroTa miasieHus. Cyonumanus

3.35 YpaBHeHHE TEIUIOBOTO OallaHca

336 TexHmyeckne yCTPOWCTBA: THTPOMETP U MICHXPOMETP, KATIOPHIMETP, TEXHOJIOTHH TTOIYICHUS COBPEMEHHBIX MaTEepHANIOB, B TOM YHCIIE
h HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH

3.3.7 IIpakTudeckue padoTsl. Mi3MepeHne BIaXHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA

41.1 DnexTpusanus Tel. DIeKTpHUecKuil 3aps. [lBa Buaa 3JeKTPUIECKHUX 3aps 0B

41.2 IIpoBOAHMKH, AUINEKTPUKU U MOJIYIIPOBOAHUKU

4.1.3 3aKOH COXpaHEHHsI AEKTPUUECKOTro 3apsa

4.1 414 BzanmopeiictBue 3apsoB. 3akoH Kynona

415 Dnexrpudeckoe mose. Hanmpsok€HHOCTh AnekTpudeckoro mnods. [IpuHnun cymepro3unnu. JIMHUN HaNpspKEHHOCTH AJIEKTPHUYECKOTO
o oISt

4.1.6 Pabota cun anekrpocratmaeckoro mois. [lorennuan. PasHocTs moTeHIMAIOB

4.1.7 [IpoBOIHHKY ¥ JUANEKTPUKU B IIOCTOSIHHOM JJIEKTPHIECKOM ToNe. JudaekTprdyeckas IpOHUIIAEMOCTb




Kopn

Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

pasneia 3J1eMEeHTa
4.1.8 OnekrpoémMrocTh. Konnencatop. DnekTpoEéMKOCTh MIIOCKOTO KOHAEHCATOpa. DHEPTUs 3apsKEHHOTO KOHIEHCATOpa
419 Texumueckue vyCTpUOI?ICTBa: AIIEKTPOCKOTI, AIIEKTPOMETP, DIEKTPOCTATHUCCKAs 3aIIUTa, 3a3eMIICHHE HIICKTPOIPHOOPOB, KOHAECHCATOP,
KCEPOKC, CTPYHUHBIN TPUHTED
4.1.10 IIpakTrueckue paboThl. M3mMepeHne a1eKTpoEMKOCTH KOHIEHCATOpa
IIOCTOSHHBIN SJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 YcnoBus CylecTBOBaHMSI IIOCTOSTHHOTO ANEKTpUYecKoTo Toka. crounnku Toka. Cuna Toka. [locTossHHBIN TOK

422 Hampsokenue. 3akon Oma i yyacTka nenu

423 DNEeKTpUYECKOe COMPOTHBIICHHE. Y IeTbHOE CONIPOTHBIICHHE BEIeCTBA

42.4 ITocnenoBatensHOE, MapaJIeIbHOE, CMEIIAHHOE COCTUHEHHE TTPOBOTHUKOB

425 Pa6ora snekTpryeckoro Toka. 3akoH J[xoyns — Jlenna

4.2 426 MOIHOCTB 3JEKTPUYECKOTO TOKA

427 aekTponBrkyIas cuia (manee — D/1C) M BHYTpEHHEE CONPOTHBIICHHWE MCTOYHMKA TOKa. 3akoH OMa Ui MOJIHOW (3aMKHYTOK)
o aekTpuieckoi uenu. Koporkoe 3ambikaHue

4.2.8 DneKTpOHHAs TPOBOIUMOCTD TBEPABIX METAJUIOB. 3aBUCUMOCTb CONPOTUBIIEHUS METAJUIOB OT TemIiepatypsl. CBEpXIIPOBOANMOCTh

429 OnexTpuyeckuil TOk B BakyyMme. CBOMCTBa RJIEKTPOHHBIX ITyYKOB

4210 [onynpoBoguuku. CoOCTBEHHAs M MPUMECHasl MPOBOJMMOCTH HOIYyNpOBOXHUKOB. CBoicTBa P-n mepexona. IlomynmpoBOIHUKOBBIC
o puOOpsI

4211 DNEKTPUYECKHIA TOK B ANEKTPOIUTAX. DIEKTPOIUTHUECKAS AUCCOLMALUS. DISKTPOIN3




Kopn Kon npoBepsiemoro

ITpoBepsieMble 3JIeMEHTHI COIEPKAHUS

paziena 3J1eMEeHTa
4212 OnekTpudeckuii TOK B ra3zax. CamMOCTOSITENBHBI M HECAMOCTOATENBHBIM pa3psia. Pa3nuuHbie TUIBI CaMOCTOSTENHHOTO pa3psijaa.
o Mounnus. [Tnasma
TexHuyeckue  yCTpOWCTBA: aMIIepMETp,  BOJBTMETP, pEOCTaT, MCTOYHMUKMA TOKa, OJJIEKTpOHArpeBaTelbHble  IPUOOPEI,
4.2.13 3JIEKTPOOCBETHTEIbHbIE ~ TPUOOPBI, TEPMOMETP  CONPOTHBJICHHUS, BaKyyMHBIA IIMON, TEPMHUCTOPBI U  (OTOPE3UCTOPHI,
MIOJIyIIPOBOAHUKOBBIN AMOJ, TaJbBaHUKA
[Ipaktudeckue paboThl. M3yueHne CMEIaHHOTO COSIMHEHHS PE3UCTOPOB.
4214
N3mepenne D/1C ucTOYHNKA TOKA U €T0 BHYTPSHHETO CONPOTURIICHUs. Habmonenue aekTposmsa
11 KUIACC
Kopn e
MPOBEPSIEMOT0 IIpoBepsieMble 3JIEeMEHThbI CO/IEP:KAHUS
pazaena
3JIeMEHTAa
4 OJIEKTPOJJUHAMUKA
MATHUTHOE IOJIE. DJIEKTPOMATHUTHAA MHAYKIUA
4.3 431 ITocTosiHHBIE MarHUTHI. B3anMoaelcTBUE TOCTOSHHBIX MAIrHUTOB
4.3.2 MarnutHoe mozne. Bexkrop marHuTHOM wuHAykuuu. [Ipunnun cynepnosunuu. JIuHMM MarHuTHOW uHAykuud. KapTuHa nuHHMNA




Kopn
pasnena

Kon

NpoBepPsieMOro IIpoBepsieMbIe 371eMEeHThI COiePKAHNSA
3J1eMeHTa
MarHUTHOW MHIYKITH OIS TOCTOSTHHBIX MarHUTOB

433 MarsutHoe mojie MPOBOJAHMKA ¢ TOKOM. KapThHa NMHUM MHONS JUIMHHOTO IpPSMOTO INPOBOJHHKA M 3aMKHYTOIO KOJBLIEBOTO
o IIPOBOJHMUKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoseiicTBie MpoBOAHUKOB ¢ TOKOM

43.4 Cuna Amrmiepa, €€ MOylTb U HallpaBIICHUE

435 Cumna Jlopenmna, e€ Momyiap W HampaBiieHHE. J[BIKeHHE 3apsDKEHHON YacTHIBI B OXHOPOAHOM MAarHWTHOM mone. Pabora cuoib
o Jlopenna

4.3.6 SIBieHuE 311EKTPOMarHuTHOM HHAYKIIUU

4.3.7 IToTok BekTOpa MAarHUTHOW WHYKITHH

4.3.8 OJC unnykuuu. 3aKoH 3J1€KTpoMarHuTHON uHaykunn dapanes

439 Buxpesoe anexrpuueckoe nosie. 3/{C HHAYKIIUHN B IPOBOAHUKE, ABMXKYIEMCS TOCTYHATENbHO B OAHOPOJHOM MarHUTHOM TIOJIE

4.3.10 IIpaBuio Jlenna

43.11 WNuayktuBHOCTD. SIBNeHne camonHaykiuu. J/1C caMOuHIyKIH

4.3.12 OHeprus MarHUTHOT'O MOJIst KATYHIKH ¢ TOKOM

4.3.13 DJEeKTPOMarHuTHOE TI0JIe

4314 TexHUUYeckne YCTPONCTBA: IIOCTOSIHHBIE MArHWUTHI, SJIEKTPOMArHWUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIH JICMEHTAPHBIX YACTHII,
o MHAYKUUOHHAs MeYb

4315 IIpaktuueckue pabotTel. M3ydeHHe MarHUTHOTO MOJIS KATYIIKU ¢ TOKOM. MccnenoBanue JeicTBUsI MOCTOSIHHOIO MarHUTa Ha paMKy C

TOKOM. I/ICCHCZ[OBaHI/IC SABJICHUA BHCKTPOMaFHHTHOﬁ HHAYKIIUU




Kox

Ko
asz{gﬂa NpoBepPsieMOro IIpoBepsieMble 3JIeMeHThI CO/IeP:KAHUS
P 3JIeMEHTAa
5 KOJIEBAHIA Y BOJIHBL
MEXAHUWYECKUE U SJIEKTPOMATHUTHBIE KOJIEBAHU A

511 KonebatensHas cuctema. CBoboaHbIe KoteOaHus. ['apmonnueckue xonebanus. [lepron, yactora, ammntyaa u gasza koaebaHuit

5.1.2 IIpyxuHHBIN MasSTHUK. MareMaTnaecKuii MasiTHUK

513 YpaBHeHue TapMOHHUYECKUX KOJIeOaHUA. Kunemarudaeckoe
U TUHAMUYECKOE OMHCAaHUE KOJIeOaTeIbHOTO ABMKECHHUS

514 IIpeBpaltieHre SHEPrUM MPU TAPMOHUYECKUX KosieOaHusAX. CBsA3b aMIUTUTYAbI KoJieOaHWH HMCXOJHON BEIMYUHBI C aMIUIUTYJaMH
KoJieOaHMi €€ CKOPOCTH U YCKOPEHUS

515 Konebarensnerii kouTyp. CBOOOIHBIC IEKTPOMArHUTHBIE KOJIEOAHUS B HICATHHOM KONEOATETHHOM KOHTYpE. AHAIOTHUS MEKIY

o MEXaHUYECKUMU U 3JICKTPOMAarHUTHBIME KosebaumsiMu. @opmyia ToMcoHa
51

5.1.6 3aK0H COXpaHEHUS SHEPTUHU B UACAIBHOM KOJIe0aTeIbHOM KOHTYpE

51.7 BrmyxaeHHbsie MexaHnaeckre konebanus. Pesonanc. PezonancHas xpuBasi. BeIHYK1eHHBIE AIEKTPOMAarHUTHEIE KOJCOaHMS.

5.1.8 ITepemennsiii TOk. CHHYCOMIANBHBIN TEPEMEHHBIN TOK.

519 MoIHOCTh IEPEMEHHOTO TOKA. AMIUIMTYIHOE U IEHCTBYIOLIEE 3HAUECHUE CHJIbI TOKA U HAIPSKEHUS

5110 Tpanchopmarop. IIponsBonacTBo, mepemada u MOTPEONCHUE AIEKTPUUECKOW HHEPTHUH. DKOJOTHUCCKHE PHUCKU MPU MPOMU3BOACTBE
3JIeKTpUiecKoil aHeprun. KynbTypa HCroib30BaHus SIEKTPOIHEPTHH B TOBCEHEBHOM KU3HU

51.11 Texuuueckue ycTpoiicTBa: celicMorpad, 3MeKTprIecKuid 3BOHOK, JIMHUH DIICKTpOIIepeaad

5.1.12 [MpakTrueckue padoThl. MccnemoBanne 3aBUCUMOCTH TIEpHOJia MAJIBIX KOojeOaHWM Tpy3a Ha HUTH OT JUTMHBI HUTH M Macchl Tpys3a.




Kon

Ko
asneﬂna MPOBEPSIEMOT0 IIpoBepsieMble 3JIeMeHTHI COAePKAHUS
P 3J1eMeHTa
HccnenoBanue mepeMEeHHOT0 TOKA B IIETIN U3 MOCIEIOBATEIRHO COSAMHEHHBIX KOHAEHCATOPA, KaTYIIK! B PE3UCTOpa
MEXAHUYECKHUE U DJIEKTPOMATHUTHBIE BOJIHbBI

591 MexaHuueckrue BOJIHBI, YCIOBHs pacrpoctpaHeHus. I[lepmox. CkopocTh pacnpocTpaHeHHss M JUIMHA BOJIHBL. [lomepeunble u
TIPOIOIHLHEIC BOTHEI

5.2.2 HuTepdepeHnns u mudppakius MeXaHHIeCKHX BOJTH

523 3ByK. CKOpoCTb 3ByKa. I poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka

524 OJEeKTpOMarHUTHBIC BOJHBI. YCJIOBUS HU3JIyYCHHMS OJIEKTPOMArHUTHBIX BOJH. B3anmHas opueHrtamus BekTopoB E,Bu v B

5.2 3JIEKTPOMAarHUTHOU BOJTHE B BaKyyMe
595 CBoifcTBa DIEKTPOMATHUTHBIX BOJH: OTPXCHUE, TIIPEIOMIICHHE, Mosdpu3anus, andpakous, wuHTepdepernns. CKopocTh
o QJICKTPOMArHuTHBIX BOJIH

526 [ITxana 37eKTpOMarHUTHLIX BOJH. [IpuMeHeHne 3JeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

527 [IpuHIMITEL pagroCBsI3H U TENEeBUACHU. Pannorokanus. DIeKTpOMarHUTHOE 3arPs3HCHUE OKPYKaroIei cpepl

508 TexHnueckne ycTpoOHCTBA: My3bIKAIbHBIE HWHCTPYMEHTBHI, YJIbTPAa3BYKOBass JAWAarHOCTHKa B TEXHHKE W MeIUNWHE, pajaap,
paanonpuéMHHUK, TEIEBU30p, aHTeHHA, Teaedon, CBY-neds

OIITUKA
531 [IpsamonuHeiiHOE pacTipocTpaHEeHHE CBETa B OJHOPOAHOHN cpere. JIyd cBeTa
5.3
53.2 OtpaxeHne cBeTa. 3aKOHBI OTpakeHns cBeta. [locTpoerne n300pakeHNH B INIOCKOM 3epKajie
5.3.3 [Ipenomnenue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBETa. AOCOIOTHBIN TIOKA3aTelb IPESIOMIICHHS




Kon

Ko
asaélna MPOBEPSIEMOT0 IIpoBepsieMble Y1eMEHTHI COIEPKAHNS
P JJIeMeHTA
534 [TomHOE BHYTpEHHEE OTpaXkeHHe. [IpeebHBIN Yol MOJHOTO BHYTPEHHETO OTPayKEHUS
535 Jucnepcus ceeta. CroxHslii cocTas 6ernoro ceera. Liser
536 Cobupatomine U paccenBaroiiye JuH3bl. ToHKas nuH3a. DOKyCHOE pacCTOsHME W ONTHYECKas CHia TOHKOH JmH3bL [locTpoeHue
n300pakeHUH B COOMPAOIINX U PACCEHBAIOIINX JIMH3aX. DopMysia TOHKOM JIMH3EL. Y BeIMYCHHE, TaBaeMOe JIMH30H
5.3.7 IIpenesnpl NPUMEHIMOCTH T€OMETPHIECKOMN ONITHKH
538 Hutepdepennus cBeta. KorepeHTHbIE MCTOYHUKU. YCIIOBHS HAONIOJCHUS MAaKCHMyMOB U MHUHHUMYMOB B HMHTEP(EPEHIMOHHOMN
o KapTHUHE OT JIByX CHH(A3HBIX KOTCPSHTHBIX HCTOUHUKOB
539 Hdudpaxmus cera. AudpakunonHasi pemérka. YcaoBue HAONIONEHHS TITaBHBIX MaKCHMYMOB IIPH MaJCHUH MOHOXPOMATHUECKOTO
o cBeTa Ha TU(MPAKIMOHHYIO PEIIETKY
5.3.10 [Monsipu3zamus ceera
5311 TexHuueckne yCTpOWCTBA: OUKHM, JIymna, (oToanmnapar, MPOEKUHOHHBIA armnapar, MHUKPOCKOI, TEJECKOI, BOJOKOHHAs OITHKa,
IU(paKIMOHHAS PEETKA, TTOISPOHT
5312 IIpaktudeckue pabotel. M3mMepenne mokazaTens mnperoMieHus. lMcciemoBanne CBOWCTB m300pakeHHM B nmH3aX. HabOmromeHre
JHMCIIEPCUH CBETa
DJIEMEHTHI CITEHHUAJIBHOW TEOPUM OTHOCUTEJIBHOCTU
6.1 I'paHMIBl TPUMEHUMOCTH KIIACCHYECKOW MeXaHWKd. [locTymaTel TeOpuHM OTHOCUTEIBHOCTH: WHBAPHUAHTHOCTH MOAYIS CKOPOCTH
6 ' CBETa B BaKyyMe, IPUHIIUIT OTHOCUTEIIEHOCTH DHHINTEHHA
6.2 OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHH U COKPAILEHUE JUTUHBI
6.3 DHeprus 1 UMITYJIbC CBOOOHOMN YaCTHIIBI




Kox

palscz(l)gna NpoBepPsieMOro IIpoBepsieMble 3JIeMeHThI CO/IeP:KAHUS
3JIeMEHTAa
6.4 CBs13b MacChl ¢ YHEPTUEH 1 UMITYJIBCOM CBOOOHOMN YaCTHIIBI. DHEPrus MOKOS CBOOOIHOMN YaCTHIIBI
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOI OIITUKU
7.1.1 ®doronbl. Dopmyia [Tnanka cBs3u dHEprUn GOTOHA C €r0 YACTOTON. DHEPTHUS U HMITYJILC (OTOHA
7.1.2 OtkpeiTHe 1 uccnenoBanue horoadderra. OnbiTel A.I'. CToneroBa. 3akoHsl GoToddhdekTa
7.1 7.1.3 YpasHenue DitHmTeitHa A5 porodrddexra. «Kpacnas rpanuna» potosddexra
7.1.4 Jasnenue ceeta. OnbiTel I1.H. JIeGeneBa
7.1.5 XUMHUYECKOE JEHUCTBUE CBETA
7.1.6 TexHU4eckue ycTpoiicTBa: (oTodIeMEeHT, (POTOTATUHK, COTHEUHAs OaTapesi, CBETOINOT
CTPOEHUE ATOMA
7.2.1 Mognens atroma Tomcona. OnbiTel Pezepdopaa no uccnegoBanuio cTpoeHus atoma. [InanerapHas Moaens aToma
799 Iocrynarer bopa. M3myuenne u nornomeHne GOTOHOB IIPU MEPEX0Jie aTOMa ¢ OJHOTO YPOBHS SHEPTUH Ha APYTroil. BUmel ciekTpos.
CriekTp ypoBHEI dHEpruy aToMa BOJI0poJia
7.2
7.2.3 Bonnosrie coticTa wacTtuil. Bomus! ge bpoiins. KopmyckynapHo-BonHOBO# nyanu3M. [Audpaxnns 3JeKTpOHOB Ha KpHCTalIax
7.2.4 CHOHTaHHOE W BBIHYXKICHHOE H3ITyUeHHE. Y CTPOMCTBO W MPUHITAI PaOOTHI Ja3epa
7.2.5 TexHUYecKkre yCTpOICTBA: CIIEKTPaIBHBINA aHAIN3 (CIIEKTPOCKOIT), 1a3ep, KBAHTOBBIH KOMIIBIOTED
7.2.6 IIpaxTuueckue pabotsl. HabmoneHue auHeHvyaToro crekTpa




Kox

Ko
asz{eﬂna NpoBepPsieMOro IIpoBepsieMbIe 371eMEeHThI COiePKAHNSA
P 3J1eMeHTa
ATOMHOE A4/1PO
7.3.1 Mertonbl HaOMIOAEHUS U PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHIL
739 OTxpeiTHE paanoakTuBHOCTU. OnbITH Pesepdopaa mo onpeneneHuo coctaBa paauoakTUBHOrO u3nyueHus. CBoiicTBa anbda-, 6eta-,
raMMa-m3JIydeHus. BiusHue paaroakTHBHOCTH Ha YKUBBIC OPTaHU3MBI
7.3.3 OTKpBITHE TPOTOHA M HelTpoHa. HyknoHHas Mozens sapa ['eizenbepra — MiBaneHnko. 3apsn supa. MaccoBoe uncio sapa. M30Torsr
7.3.4 Anba-pacniag. DNeKTpOHHBIN U O3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyueHre. 3aKoH paJHoaKTHBHOTO pachaaa
7.3 7.35 OHeprus CBsI3M HYKJIOHOB B sizipe. SnepHsle cuibl. JlehekT Macchl sapa
7.3.6 Snepurie peaknun. JleneHve U CUHTE3 sAEp
737 Snepubiii peaktop. TepMmosimepHbI cuHTe3. IIpoOaeMbl W TEPCICKTHBHI SIEPHON SHEPTETUKH. DKOJOTMYESCKHE aCTEeKThI SICPHOM
o SHEPIeTHKH
7.3.8 OneMeHTapHbIe YacTUIBl. OTKpbITHE MO3UTPOoHA. DyHIaMeHTaIbHbIE B3aUMOACHCTBUS
3. eXHUUYECKHE YCTPOUCTBA: JO3UMETp, KaMepa BunbcoHa, siaepHblil peakTop, aToMHas 6oMba
7.3.9 T , B , , 60M0
7.3.10 [Ipaktudeckue padotsl. MccnenoBanue TpeKOB 4acTHIl (TI0 TOTOBEIM (OTOTpadHIsIM)
SJIEMEHTBI ACTPOOU3NKU
8 8.1 Bun 38é3mH0r0 HeOa. Co3Be3/usl, IpKUE 3BE3/IbI, IIAHETHI, UX BUAMUMOE JIBUKCHHE
8.2 Conneunas cucrema. [Imanetsr 3eMHOM rpynbl. [IMaHETHI-THTAaHTHL M UX CITyTHHKH, KapJIHKOBBIC TUTaHeThl. Manbie Texna ColHeuHOH

CUCTCMEI




Kon

Ko
asaélna NpoBepPsieMOro IIpoBepsieMbIe 371eMEeHThI COiePKAHNSA
P 3J1eMeHTa
8.3 Comnnre, potochepa u armocdepa. CoHeuHast aKTUBHOCTh
8.4 Hcrounuk sneprun ComHIA U 3BE3]T
3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHUMOCTb, pajuyc, TeMIepaTypa, UX B3aUMOCBs3b. JluarpaMMa «CHEeKTpalbHbIH
8.5 KJIacC — CBETHMOCTBY». 3BE3IBI TJIABHOW ITOCIECIOBATEIBHOCTH. 3aBHCUMOCTh «Macca — CBETHMOCTB» s 3BE3X TIIABHOM
MIOCIIEIOBATEIIHLHOCTH
8.6 Buytpennee ctpoenue 38€37. CoBpeMEHHbIE NTPEACTaBICHHUS O IPOUCXOKACHUH U 3BooIK CoJTHIA U 3BE3]]. DTalbl )KU3HU 3BE3]]
8.7 Mneunslii Ilyte — nHama [Mamaktuka. CnupanbHas cTpykrypa [amakTuku, pacnpeneneHue 3BE3A, raza U mbuid. Ilomoxenue u
nmewkenne Connna B ["amaktuke. [Tnockas u cheprdeckas momcucremsl ["anakTuku
8.8 Tumnsl ranaktuk. PaguoranakTuky 1 kBazapbl. UEpHBIE ABIPHI B SAPaX TATAKTUK
8.9 Bcenennas. Pacumpenune Bceenennoil. 3akon Xa06ma. Paszberanme ramaktuk. Bospact u paamyc Bcenennoid, Teopust bombimoro
B3pbIBa. Mogens «ropsiueii BeenenHoli». PenukroBoe nsinydenue
8.10 Macmrabnas cTpykTypa Beenennoit. Meraranaktuka. Hepeménnapie mpo0ieMbl aCTPOHOMHUH

MPOBEPAEMBIE HA EI'3 11O ®U3UKE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJILHOM ITPOT'PAMMBI
CPEJHEI'O OBIIET'O OBPA30OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero

001ero ooOpazoBaHus




Koxa
NpoBepPSIEeMoOro
TpeOOBaHMS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

ChopMIpOBaHHOCTH YMEHHH pacio3HaBaTh (PU3NUIECKUE SABICHUS (IIPOLECCHI) M OOBICHATh X HA OCHOBE U3yUCHHBIX 3aKOHOB

Brnanenre oCHOBOIOTArafOnMMI (QU3UIECKUMH MTOHATHSAMHU U BEIMYNHAMH, XapaKTePU3YIOIUMH (PHU3UIECKIE POLIECCHI

ChopMIpOBaHHOCTE yMEHHH HPUMEHATh 3aKOHBI KIACCHUECKONW MEXAHWUKH, MOICKYSIPHOH (H3WKH W TEPMOAWHAMHKH, DJICKTPOAMHAMUKH,
KBAaHTOBOW ()M3WKU IS aHAIN3a M OOBSCHEHUS SIBICHHH MHKPOMHpPA, MaKpOMHpAa M METaMupa, pa3indarh YCIOBHS (TPaHUIBI, OOJACTH)
MPUMEHAMOCTH (PU3NIECKUX 3aKOHOB, MOHUMATh BCEOOIMI XapakTep (QyHAaMEHTAIBHBIX 3aKOHOB M OTPAaHUYEHHOCTH HCIOJB30BAHUS YACTHBIX
3aKOHOB; aHaJIM3UPOBATh ¢busmueckue MIPOLIECCHI, HCHOJb3YA OCHOBHBIE MIOJIOKEHUS, 3aKOHBI
Y 3aKOHOMEPHOCTH

CopMIpOBaHHOCTD YMEHHS pa3INyaTh YCIOBHS IPUMEHUMOCTH MOAeel PU3MIECKUX Tl M POLIECCOB (SBICHUI)

CchopMIpOBaHHOCTE YMEHUS PEIIaTh PACUETHHIC 33/Ja4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOM (pM3MUECKO MOIEThI0: Ha OCHOBAHHU aHAIN3a
YCIIOBUSL BHIOMPATh (DU3UUECKUE MOJENH, OTBEUAIOIINe TPEeOOBaHHMAM 3aladl, MPUMEHATH (OPMYIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIATHI
(bM3MUECKUX TeOpHWil MPHU WCIIONHF30BAHUU MaTEeMaTHUSCKUX METOIOB PEIICHUS 3a1ad, MPOBOIUTH PAcdETHl HA OCHOBAHWW MMEIOIINXCS JTaHHBIX,
AQHAJIM3UPOBATH PE3YJILTAThl M KOPPEKTUPOBATH METOJIbI PELIEHHSI C YIETOM MOJTYUYEHHBIX PE3YJIbTaTOB

Pemrates xauecTBEeHHBIC 3aa4n, TPEOYIOIIIE MPUMEHEHIS 3HAHUN U3 pa3HBIX Pa3leNIoB MIKOJIBHOTO Kypca (PH3HKH, a TAKKE HHTETPALIH 3HAHUN U3
JPYTUX TPEIMETOB €CTECTBEHHOHAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHUECKYIO IEMIOYKY PACCYXJACHHH C OMOpod Ha H3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKHE SIBICHHUS

BHa}]eHI/Ie OCHOBHBIMHU ME€TOAAMU HAYYHOI'O MO3HAHUs, UCIOJIb3YCMbIMU B (1)1/131/11(63 MMPOBOAUTH MPSAMBIE U KOCBECHHBIC U3MCPCHUA (1)1/13I/I‘ICCKI/IX
BCJIMYHMH, BI)IGI/IpaH ONTUMAaJIbHBIN CHOCO6 N3MEPCHHUA U UCIIOJIb3YS U3BCCTHBIC METOAbl OLICHKH HOFpeIJ.[HOCTeﬁ I/I3M€p€HI/II71, MIpOBOAUTH UCCIICOO-
BaHHE 3aBUCUMOCTEH (PU3UUCCKHUX BEJIMUUH C HCIIOIb30BAHHEM IPSMBIX U3MEPEHUH, O0BSICHATH MOTYYEHHBIE PE3YNbTaThl, HCTIONIB3Ys (PU3NUECKUE
TEOpPHUH, 3aKOHBI U MOHSITHSA, W JelaTh BBIBOJIBI, COONIOATh MpaBuia O€30MacHOr0 TPyAa MpPU MPOBEICHUHM WCCICAOBAHHM B paMKax y4eOHOIrO
SKCIIEPUMEHTa M Y4eOHO-HCCIICIOBATEIbCKON JESITEIBHOCTH C HCIOJNBb30BaHUEM LH(POBBIX H3MEPHUTENBHBIX YCTPONCTB M Ja0OpaTOPHOIO
000opyoBaHUs

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ AHAJIM3UPOBATH U OLUCHUBATH MOCICACTBUA OBITOBOM U HpOPISBOZ[CTBCHHOfI JACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOM €
(I)I/I3I/III€CKI/IMI/I nmponeccamu, € MO3UILUH AKOJIOTMYECKOM 6630HaCHOCTI/I; HpeI[CTaBJ'IeHI/If/i O palMOHAJIbHOM NPHUPOAOINOJIb30BaAHNU, a4 TAKIKEC pazyM-
HOM HCIIOJIb30BAaHUH JOCTHXKEHUI HAayKH U TEXHOJIOTUH JIJIs TaJIbHEHIIIETO Pa3BUTHUs YCJTOBEYCCKOI'O 06H_IeCTBa

OsnazieHne pa3iUYHBIMU CTIOco0aMu paboThl ¢ MHpOpManueld (U3NIECKOro COAEpaHHU C HUCIIOIb30BAHHEM COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJIOTHH; pa3BUTHE YMECHUI KPUTHYECKOTO aHAIN3a M OLICHKH JOCTOBEPHOCTH MOIydaeMoil HHpOpMaIiu

10

CdopMHUPOBaHHOCT, YMEHHU MPUMEHSTH OCHOBOIOJAralolIfe acTPOHOMHYECKHE TOHSATHS, TCOPHMHM M 3aKOHBI JUIsl aHaluW3a U OOBSICHEHUS
(hM3HUYECKUX TPOIECCOB, POUCXOAIINX Ha 3BE3/1aX, B 3BE3NHBIX CHCTEMaX, B MEKTAJIAKTHUECKOW CpeJie; ABYKEHUS HEOSCHBIX TEN, IBOIIOIUHU




Koxa
NpoBepPSIEeMoOro
TpedoBaHUs

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

| | 3B€371 1 BeeseHHoOM

IEPEYEHDb 3JIEMEHTOB COJAEPXKXAHUS, IPOBEPSIEMBIX HA EI'D 110 ®U3UKE

Kon pa3znena/remst  Kopg 31emenTa IIpoBepsieMblii 3JIeMEHT coAep:KaHUs
1 MEXAHUKA
1.1 KUHEMATHUKA
1.1.1 Mexannueckoe aBuxenre. OTHOCUTEIBHOCTh MEXAaHUYECKOr0o ABMKeHUs. CrucTteMa OTCUéTa
11.2 MarepuanbHas TOUYKa.




Kon pa3nena/remsl

Kopa »iemenTa

E€ pamryc-BeKTop:
F(r)=(x(e) plr)z(e)).
TpaeKTopIId,

[epeMelIeHIIe:
Ar=r(t))-r(t)=r,-1=
= (Ax,Av,Az),

IIVTE.

Crno:xeHHe IepeMelIeHHIl:

Ay =0+,

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

TpacKTOpHA

41.‘

113

CkopocTh MaTepHaIbHON TOUKH:

_ Ar .
U=— =T =[U1_.U1_.U_].
Aty T
Ax . ,
vo=— =X,. AHAJIOTIYHO v, =¥, U.=
At |, p :

CroKeHIe CKOpPOCTell: 0, =0, + 0, -

=7 -

Brruncnenne nepeMenieHys 1 MyTH MaTepHaIbHON TOUKU IPH MPSIMOJIMHEHHOM JIBIDKCHUH BIIOTb OCH X IO TPadUKy




Kon paznena/remst  Kopg 3n1emenTa IIpoBepsieMblii 3JIeMeHT coAep:KaHUs

3aBUCUMOCTH Vy(t)

y . Av _,
VekopeHHe MaTepHalIbHOI TOUKIL: d = —L =u/=(a,.a,.a_).
At r—=0
114 AU o _
a =—3 =(v,),". amanorr4Ho a, = (v, )’, a.=(v.).
Ar Ar— !

PaBHOMEpHOE NPSIMOIIMHENTHOE IBHXKCHUE:

X(t)=x0+voxtx(t)=xo+voxt
115

vx(t)—vOx=constvx(t)—vox=const

116 PaBHOYCKOpeHHOC HpHMOHHHeﬁHOC JABHXKCHUC!




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

v(t)=v, +at

a, = const

a3 "

e -
Uay Lﬁ.‘r__a:r['\'l '\'1]

HPII JBILKESHIII B OTHOM HAIIPAaBISHIIH IIVIE S = — r

1.1.7

CBo0OojHOE masieHue. Y CKopeHne CBOOOIHOTO MaIeHUS.

Vi 1
i
Vo o
0 Xy T':

JIBkeHne Tena, OPOIIECHHOTO MO YTIIOM 0 K TOPH30HTY:




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

[.\'{I} =x, +U f=x,+U,cosa-f

-

' gt : ot
v()=v,+u, f+ 1T =V, +Uysina-f— "T

v.(t)=v,, +g1t=v,5mna— gt

{ux (t)=v, =v,cosa

KpuBonuneitnoe apmxenue. JIBuxeHre MaTeprualbHON TOUKH MO OKPY>KHOCTH.

YrnoBast ¥ TMHENHAs CKOPOCTh TOUKU: V=ORV=wR .

1.1.8
[Ipy paBHOMEPHOM [BHMKEHHHM TOYKH TIO OKPYXKHOCTH ©O=2n1=2nvw=T127=270 . LleHTpOCTpEeMHUTEILHOE YCKOPEHUE
Touky: anc=V2R=n2Rau=Rv2=w2R . [lonHOE ycKOpeHHe MaTepuaTLHON TOUKH

1.1.9 Tsépnoe Teno. IlocTynareapHoe U BpalaTeabHOE IBMKEHUE TBEPIOTO TEA

1.2 JUHAMUKA

1.2.1 Wuepuuanbuele cucteMbl oTcuéTa. Ilepsblii 3akoH HetoTona. ITpunuun otHocutensHocTy "anunes

1.2.2 Macca Ttena. [InotHocTh BemecTBa: p=mVp=Vm

1.2.3 Cuna. IMpuniun cynepnosunuu cuit: F pasrogenictB=F1"+F2"+...Fpasnoneiicrs=F1+F2+...

124 Bropoii 3axon Hetotona: st Mmatepuanbhoit Touku B UCO F1"=mal Fi=mazi; Ap =F AtAp=FAt npu F"=constF=const

-— 80—
1.2.5 ‘plE F 21




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

Tperuii 3akon HptoToHa 17151 MaTepuaibHbix Touek: F127=—"F21F12=—F21

3aKOH BCEMHUPHOTO TATOTCHHUS: CHIIBI IPUTSKEHHSI MEXKTy TOUSCYHBIMH MaccaMu paBHbI F=GMmM1m2R2F=GRzmimz2 .

1.2.6
Cuna tsoxectd. LIeHTp TspKecTH Tella. 3aBHCHMMOCTB CHUIBI TSDKECTH OT BBICOTHI N Hal HOBEPXHOCTBIO IUTAHETHI PalilycoM
Ro: mg=GMm(R0O+h)2mg=(Ro+h)2GMm
1.2.7 Cuna ynpyroctu. 3akon I'yka: Fx=—kxFx=—kx
Cuna tpenns. Cyxoe TpeHue.
Cuna TpeHus ckonbxeHus: Frp=puNFmp=uN .
1.2.8
Cuna tperus nokost: FTp<uNFmp<uN .
Koaddunuent tperust
1.2.9 Hasnenue: p=FLSp=SF.
1.3 CTATHUKA
A
131 F
MOMEHT CHJIBI OTHOCHTEIILHO OCH BpallleHHUS:
[M] = Fl, re | — edo cunbt F°F oTHOCHTENBHO OCH, IPOXOosiieii uepe3 T0uky O IepneHMKyISPHO PUCYHKY
Hentp macc tena. LleHTp Macc cucTeMbl MaTepHAIbHBIX TOUEK:
1.3.2

Foov.=mirl™+m2r2”+..m1+m2+... o =mi+ma+...mire+mara+....




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

B oanopoanoM moste Tshkectn (g°=const)(g=const) neHTp Macc Tena COBIAAAET C €T0 [EHTPOM THIKECTH

VYcnosus paBHoBecus TBEpaoro tena B UCO:

‘M, +M,+...=0
133 F,+F,+...=0
1.34 3akoH [lackams
135 [Jasnenue B xumxocty, nokosmeiics 8 UCO: p=p0+pghp=pot+pgh
3axon Apxumena: F"Apx=—"PBbITecHF Apx=—Psurrect
1.3.6 ecyu Teno U xuakocth nokostcs B MCO, To FApx=pgVBbitecHF Apx=PpgVasirecn
YcnoBue niaBaHus TeNl
1.4 3AKOHbBI COXPAHEHU S B MEXAHUKE
14.1 VMITynbCc MaTepHanbHOM TOUKH: P =MV p=mv
1.4.2 Nmmynbe cuctembl Ten: P =pl +p2 +...p=p1+p2+...
3aKOH U3MEHEHUS M COXPAHEHHS HMITYJIbCA:
B CO Ap =A(pl +p2°+...)=F " 1BHemnAt+F 2BHemuAt+... Ap=A(p1+p2+...)=FisnenmAt+FosnenmAt+. .
143 B UCO , eciu Ap =A(p1"+p27+...)=0Ap=A(p1+p2+...)=0, eciu F’ 1 Bremn+F 2Buemn+... =0F isnemm+F2suemn+...

PeaktuBHOE IBHKEHUE




Kon paznena/remst  Kopg 3n1emenTa IIpoBepsieMblii 3JIeMeHT coAep:KaHUs

Ar X

1.4.4

Pabora cuibpl Ha MaioM MepeMEeCHHH:

A= |P:| |.-'1'-.}7|-|:D5 a=F, -Ax

o F
)]

MOIIIHOCTD CHIIBL:

1.45

€CJI1 3a BpEMA AtAt pa60Ta CHUJIbl UBMCHSACTCA HAa , TO MOIIHOCTDb CHJIbI

P_M

=— =F-p-cosa
.ﬁ!‘ Ar—)




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

Kunernueckas sHeprus MaTepuaabHOW TOUKH: ExnH=mv22=p22MExm=2mv2=2mp2

1.4.6
3aKOH U3MEHEHHS KHHETHYECKOUN SHEPTHH CUCTeMbI MaTepHaTbHBIX To4eK: B UCO AExun = A1+ A2 + ...
[ToreHumanbHas 3HEPrud:
UIs ToTeHMUAIBHBIX cvwil Al12=E 1 norenn—E2norenni—=AEnorenuA12=E 1norenu—E2noren—=AEnoreny .
1.4.7
TMoTeHIMANBHAS SHEPTHSI MaTEPHATbHON TOYKH B OJHOPOIHOM T10Jie TshKeCTH: Enmorenii=mghEnoreru=mgh .
IMorennuansHast 3HEprust ynpyro aeopmuposantoro tena: EnmoreHn=kKx22Enorenn=2kx2
3aK0H U3MEHEHUS U COXPAHEHHUS MEXaHNIEeCKOW SHEPTHHU:
Euex = B + Emmmn
1 4 8 B IICD "ﬁ'EMEK = HBCEK HENMOTEHLL. CHIIs

B IICO AE,.x = 0, eCIIH Azcex menoresm. cux = 0

1.5

MEXAHWYECKHME KOJIEBAHNW 1 BOJIHBI




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

I'apmoHMYeckue Kojae0aHust MaTepranbHOM TOYKH. AMIUINTYA U (a3a konedannii. Kunemarnueckoe onucaHue:

w(f) = Asin| of +o0, ).

v(=x/'.
a(f=(v,),=—"xf)=a +0'x=0,
IJ€ X - CMEILEHNE U3 PABHOBECHL.

Junamudeckoe onucanue: max=—kx,max=—kx, rome k=mw2k=mw®?. 910 3naunt, uro FX=—KX.Fx=—KX.

15.1
DHepreTuyeckoe ONMCcaHue (3aKOH COXPAHEHUSI MEXAaHUYECKOM dHEPrun):
3 3 ol ol
mut kg kA const
2 2 2 2
CBs13b aMILTUTY/IBI KOJIEOaHUI CMEIICHNs MaTepHAIbHON TOUYKH ¢ aMIUIMTYAaMH KoieOaHHi e€ CKOPOCTH U yCKOPEHHUSI:
&
= = u
Upe =4, a__ =04
Ilepron u yacToTa KoJjcOaHuii:
2mr 1
T = —_— =
1.5.2 ) A%

[Teproa MabIX CBOOOHBIX KOJIEOaHU MATEMAaTHYECKOTO MAassTHUKA!




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

H
I
]
=

[Teprox cBOOOMHBIX KONEOAHUI IPYKMHHOTO MasTHUKA!

153 Brinyxxaennsle konebanus. Pezonanc. PesonancHast kpusas
[Tonepeunsie ¥ MPoOIBHBIE BOJTHBI. CKOPOCTH PACIIPOCTPAHEHHUS M JUTHHA BOJTHBL: A=VT=0vA=VT=wp
154
Wntepdepenims u tudpaxiys BOJIH
155 3Byk. CKOpPOCTh 3ByKa
2 MOJIEKYJIAAPHA S ®U3UKA. TEPMOJMHAMUNKA
2.1 MOJIEKYJISIPHA S ®U3MKA
Mojen CcTpoeHHsT Ta30B, JXUAKOCTEH W TBEPABIX Ten. I[lycTh TepMOaWHAMUYECKas cHCTeMa (Ten0) COCTOUT
911 n3 N oguHakoBbIx MoJekyd. Torma konmndectBo BemectBa V=NNA=mpv=NaN=um |,
rae NANA —uucno ABorazapo, m — macca cucteMsl (Tena), Ly — MOJISIpHasi Macca BellecTBa
2.1.2 TemnoBoe ABMKEHNE aTOMOB U MOJIEKYJ BEIIECTBA
2.1.3 B3aumopelicTBue yacTHll BElIeCTBa
2.14 Juddysus. BpoyHoBckoe nBrKeHne
2.15 Mopens uneansaoro raza 8 MKT
2.1.6 CBsi3p MEXIy IaBJICHHEM W CPEAHEH KHHETWYEeCKOW SHEpPrueil IMOCTYNaTeIbHOTO TEIUIOBOIO JBIDKCHHS MOJIEKYI




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

uzeansHoro rasa (ocHopuoe ypasuenue MKT):

rzIe mo — macca omgHoit Moaekyisl, N=NVN=VN - konuenTpanus monexyn

2.1.7

AoGcomroTHas Temneparypa: T =t +273K

2.18

CBs13b TEMIICPATYPHI I'a3a CO Cpe}lHefI KHHETHYIECKOM SHCPFHCﬁ MOCTYNATCIIbHOI'O TCIIOBOTO ABMIKCHUA €T0 MOJICKYJI:

E]___._=. Ll =Ek]‘“
JLE iy :‘. 2

2.1.9

VYpapraenue p = nkT

2.1.10

MoJienb uaeaabHOTO raza B TePMOJMHAMUKE:




Kon pa3nena/remsl

Kopa »iemenTa

IIpoBepsieMblii 3JIeMeHT coAep:KaHUs
| VpaBrerre Merreeena — K1aneipora
| BeIpasKeHHe V1A BHYTPSHHEH JHEPTHH
VpaeHeHne MeHzeneepa — KianelipoHa (IpHMeHHMEBIE (DOPMEI

3AIICI):

oV ="RT =vRT =NkT, p=PXL

M H

BrIpaikeHIe 1A BHYTpPeHHell 3HepriIl 0MHOAaTOMHOTO IIeaTIBHOIo
raza ([IpIMeHIIMEIe (DOPMEI 3alllIcH):
3 im

U==vRT =£NH =——RT =chT=£pV
2 2 2 2

3akoH ﬂaﬂbTOHa JUTA AaBJICHHUSA CMECHU PA3pEIKCHHBIX I'a30B:

2.1.11
p=pl+p2+...p=p1r+pz+...
I/ISOHpOI_IGCCLI B Pa3pCKCHHOM Ia3€ ¢ MOCTOAHHBIM YU CJIOM MOJICKYIJI N (C IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA V)Z
n3orepMma (T = const): pV = const

2.1.12 pva ( )-p

uzoxopa (V = const): pT=constTp=const ,




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

u3o0apa (p = const): VT=constTV=const.
I'padmueckoe npencrapnenue u3onporeccos Ha pV-, pT- u VT- nnarpammax.

OObeaMHEeHHBIH Ta30BbIH 3akoH: PV T=constTpV=const

JJI1 TIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA V.

Hacrpimenaple ¥ HEHACHIIIEHHBIE T1apuI. KaduecTBeHHass 3aBHCUMOCTH IIJIOTHOCTH " OaBJICHUA HACBIMICHHOI'O IIapa OT

2113 TEMIIepPaTyphl, UX HE3aBHCUMOCTH 0T 00BEMAa HACKHIIIICHHOTO TIapa
Bnaxuocth BO3TyXa.

2114 OTHOCHTENBHAS BiaxuocTb: ¢=pnapa(T)puaceininapa(T)=pnapa(T)pHaceiunapa(T)d=puacsmmapa(T)Prapa(T)=pracsmmnapa
(T)pnapa(T)

5115 W3meHenue arperaTHbIX COCTOSIHUU BELIECCTBA! HCIIapEHUE
Y KOHJICHCAIIUs, KUIICHUE KUIKOCTU

2116 N3menenune arperaTHbIX COCTOSIHUM BEILIECTBA! ILJIABJICHUE
U KPUCTALTU3AIINS

2.1.17 [TpeobpazoBanue YHEPTUH B (ha30BEIX MIEPEX01axX

2.2 TEPMOJIMUHAMUKA

2.2.1 TemnoBoe paBHOBECHE U TEMIIEPATypa

2.2.2 BuyTtpenHssist sHeprus

923 Temnonepenaua KaK CI0Cco0 HU3MEHEHUS BHYTpEHHEH SHEPIruu
0e3 coepmeHus paboThl. KOHBEKITHS, TEIDIONPOBOIHOCTD, H3ITYICHHE
KonndecTBo TEmIOTHL

224

VaenbHas Tem1oéMKOCTh BemecTBa ¢: Q=cmATQ=CcmAT




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

VY nenvHas TemwoTa napoodpazoBanus L: Q = Lm.

2.25 VY nenbHas Temiora miaBnenus A. Q = Am.
VY aenbHas TemoTa cropanus Tommsa : Q = gm
DneMeHTapHas padora B TepMoanHaMuke: A=pAVA=pAV.
2.2.6
Brruncnenue padoTsl 1o rpaduky nporecca Ha PV-guarpamme
IMepeorit 3akoH TepmoguHamMuku: Q12=AU12+A12=(U2-U1)+A12Q12=AU12+A12=(U2-U1)+A12
2.2.7
Anmabara: Q12=0=A12=(U1-U2)=AU12Q12=0=A12=(U1—U2)=AU12
2.2.8 Bropoit 3akoH TepMmoguHamMuky. HeoOpaTuMble MpoLecchl
[Mpuntuner geiicTBus TemmoBbix MammH. KITJT:
229 = Rme Quarp _|Qx-:n| —1— |Qx-::n|
Qum QHE.I.’“F Qua.rp
Makcumansroe 3Hauenne KI1JI. [ukn Kapno:
T.. —T. T
2.2.10 M T = M gy = waTp on _ q_ “xom
) Tarp Toarp
2.2.11 VYpasHenue TemioBoro damanca: Q1+Q2+Q3+...=0Q1+Q2+Q3+...=0
3 QJIEKTPOJMHAMUKA
3.1 QJIEKTPUYECKOE IOJIE
3.1.1 DnexTpuzanus TeN u eé MIPOSIBIICHHUSI. DK TPUYECKHUI 3apsi.




Kon paznena/remst  Kopg 3n1emenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

Ba BUzA 3apsa. OneMeHTapHBIH NIEKTPUYECKUH
3aKOH COXpaHEHHs 3JIEKTPUUECKOro 3apsiia

3aps.

3.1.2

BzaumoneiictBue 3apsnoB. Toueunsie 3apsasl. 3akon Kynona:

B OJHOPOAHOM BEIIECTBE C IlI/ISJ'IeKT‘pI/I'IeCKOﬁ NMPOHUIIACMOCTBIO €&

>

F=k|‘?1|'|f]: _ 1 _|‘:l3'1|'1
g 4meg, ~

3.13

OnexTpuueckoe noje. Ero aeficTBue Ha 3J1eKTPUUYECKUE 3apsiibl

3.14

HanpsmxEHHOCTB dIeKTpHIecKoro nosst: E-=F qupo6HbIE=(npo6usiiF .
ITone Toueunoro 3apsiaa: Er=kqr2Er=krzq ,
oxHOpoaHoe moye: E=const.E=const.

KapTtuss! n1uHNi HanpsHKEHHOCTU TUX MOJIEH

3.15

IToTeHIMAIBEHOCTD IEKTPOCTATHIECKOTO MOJIS.
Paznocts morennuanoB u Hanpsukenue: Al2=q(¢p1-¢2)=—qAd=qU.A12=q(¢1—¢2)=—qAd=qU.
[ToTreHnmansHas sHEprus 3apsaa B anekrpocraTruueckoM nome: W=qdpW=gg,

A=—AWA=—AW

[Torennuan snexTpocratuueckoro noist: ¢=Wqgp=qW

CBs13b HAMPSDKEHHOCTH TOJIS M PA3HOCTH MOTEHIIMAIIOB ISl OHOPOIHOTO dieKTpocTarnueckoro momst: U = Ed




Kon paznena/remst  Kopg 3n1emenTa IIpoBepsieMblii 3JIeMeHT coAep:KaHUs

3.1.6 [IpUHLKIT CYNIEPHIO3ULIMM dJIEKTprUecKuX noneit: E"=E " 1+E"2+...,0=¢1+¢p2+...E=E1+E2+... g=g1+go+...
[TpoBOAHUKY B IMEKTPOCTATHIECCKOM IIOJIE.
3.1.7
VYcnoBue paBHOBeCHS 3apsoB: BHYTpH mpoBoauuka EL=0E1=0 , BHyTpH U Ha OBEPXHOCTH MIPOBOJHUKA ( = CONSt
3.1.8 J¥BIeKTpUKY B 9JIEKTPOCTaTHYECKOM TToJie. JnaneKTprudeckas MpOHUIIaeMOCTh BELIECTBA €
Konnencatop. Dnektpoémrocts konaeHcartopa: C=qUC=Uq .
3.1.9
DeKTpoEMKOCTH Tockoro kouaeHcaropa: C=ge0Sd=eC0C=dec0S=¢Co
[MapamtenpHOE coenuHeHre KoHaeHcaTopoB: g=ql+q2+...,U1=U2=.. ,Cnapanmn—C1+C2+...g=q1+q2+...,U1=U2=...,Crapam
—C1+Co+...
[MTocnenoBaTenbHOE COeMHEHHE KOHJICHCATOPOB!
3.1.10
U=U1+U2...,q1=g2=...,1Cnocn=1C1+1C2+...U=U1+Uz2...,q1=02=...,Crocal=C11+C21+...
3.1.11 OHeprus 3apspkeHHOro KoHaeHcaropa: We=qU2=CU22=q22CWc=2qU=2CU2=2Cq2
3.2 3AKOHbBI TTOCTOSHHOI'O TOKA
Cuna Toka:
;-2
Af|,. .
321 i
[TocrosHukI TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
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YcnoBust CyHI€CTBOBAHUS DJICKTPUICCKOI'O TOKA.

3.2.2
Hanpsoxenane U u DJ1C E
3.2.3 3axoH Oma juist yuactka nenu: I=URI=RU
324 DJEKTPUUYECKOe CONPOTHUBIICHHE. 3aBUCHMOCTH COIPOTHUBJICHUS OJHOPOTHOTO MPOBOAHWKA OT €r0 IJIUHBI M CEUCHUS.
o YaenvHoe conpoTuBieHue BemecTsa. R=pISR=pS/
Hcrtounuku Toka. /]C ncrounnka toka: E=ActopoHHUXCHIIQE=QAcroponsmxcu
3.25
BHyTpeHHee conpoTHBIIEHHE HCTOYHNKA TOKA
3axoH Oma 11s TosTHOM (3aMKHYTOH) anekTpudeckoi nenu: E = IR + Ir, otkyna I=ERrI=RrE
E.r
3.2.6 R R
[MapannenbHOE COeqMHEHNE POBOTHUKOB:
=11+ 12+ .., U1=U2=.., 1Rnapamnr=1R1+1R2+...Ruapanl=R11+R21+... .
3.2.7
IMocnenoBaTenbHOE COEIMHEHHE TPOBOIHUKOB!
U=Ui+U2+ .., I1=12=.., Rmocn=R1+R2+...Ruocx=R1+R2+...
Pabora snektpuyeckoro Toka: A = [Ut.
3.2.8

3akon xoyns — Jlenna: Q=I12RtQ=I2Rt .
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Ha pesucrope R:Q=A=12Rt=1Ut=U2RtR:Q=A=I2Rt=1Ut=RU2t

MortHoCTh QJICKTPUYCCKOT'O TOKA:

MM

At Ar—0

P =1U

Temnmopas MOOIHOCTB, BhIACIEIEMAaA Ha PE3UCTOPEC:

(=)

p=rr= -
3.2.9 R
MoOIIHOCTh HCTOYHUKA TOKA:
At Ar—0
3210 CBoOOIHBIC HOCHTENU JIIEKTPUYECKUX 3apsiOB B MPOBOMHHUKAX. MeXaHU3MBI HPOBOAWMOCTH TBEPIABIX METaJUIOB,
o pPacTBOPOB U PaCIJIaBOB JIEKTPOJIUTOB, ra3oB. [lomynpoBoanuku. [1omynpoBOJHIKOBRIN 110
3.3 MATHUTHOE [1OJIE
MexaHnudeckoe B3auMOJIEHCTBUE MAarHUTOB. MaruutHoe nose. Bextop maruuTHoN muaykuuu. [IpuHnun cyneprno3unuun
MarHuTHBIX noneit: B"=B"1+B"2+...B=B1+B2+...
3.3.1
JIMHUY WHAYKIMKA MarHuTHOro moist. KapTuHa MUHMN WHAYKIMHA MarHATHOTO IIOJSI MOJIOCOBOTO M IOJKOBOOOPAa3HOTO
IIOCTOSIHHBIX MarHUTOB
332 OmnbIT Opcrena. MarHuTHoe 1oJjie MpoBOJHUKA ¢ TOKOM. KapTHHa NuHMNA MHIYKIIUY MarHUTHOTO MOJISt JTMHHOTO NPSIMOT0

IMPOBOJHUKA 1 3aMKHYTOT'O KOJIBLICBOI'O IIpOBOAHMKA, KaTyliku
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C TOKOM
333 Cuna Amriepa, e€ Hanpasienue U BenuunHa: FA=IBlsinaFA=/Blsina , Tiie o — yroy Mexy HarnpaBjIeHUEM IIPOBOJHHKA
h u BekTopoM BB
334 Cuna Jlopenna, eé HaIpaBJICHHE u BenuunHa: FJlop=[qlvBsinaFop=|q|vBsina
o T7IE 0. — yroJ Mexay Bektopamu V'V u B'B . JIBimkenne 3apsyKEHHON 9aCTUIIBI B OJJHOPOJHOM MarHMTHOM MOJIE
3.4 OJIEKTPOMATHUTHA S UH YKL
IToTtok BekTopa MarHuTHOM HHIYKIMKA: D=BNnS=BScosa®=BnS=BScosa
iy | B
n / B
a
34.1
S
3.4.2 SIBieHue 3neKTpoMaruuTHOM HHAYKIKU. DJ1C HHAYKITUN
3aKO0H 3NEeKTPOMarHuTHON nHIykunu Papanes:
3.4.3 AD

3.4.4
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7

DJIC MHAYKIMK B PSIMOM NPOBOAHUKE 1TnHOIM |, nBmkymemes co ckopocteio V'V (V' LI")(V.LI) B omHOpomHOM
marautHOM ToJie B: |Ei|=BlvcosalEi|=Blvcosa

, TZIE 0. — YTOIl MeXIy BEKTOpoM B 1 HOpManbro NN K mIOCKOCTH, B KOTOPoii nexar Bextopsl I'uv’luv ; ecmm I’ L1 B'B,
u V'V 1o |Ei|=BIV|Ei|=Blv

3.45 [IpaBuno Jlenma

NunyktuBHOCTD: L=®IL=1®D , miu @ = LI.

Camounnnykius. 3J1C caMOMHTyKITUH:
3.4.6

AT
_ _ r
S W
)

34.7 DHeprus MarHuTHOTO OIS KaTymky ¢ Tokom: WL=LI22WL=2LI2
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OJIEKTPOMATHUTHBIE KOJIEBAHU S U BOJIHbI

KoneGarenbHbiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIe0aH!s B HACAILHOM K0J1e0aTeIbHOM KOHTYpe:

q( 1) =Gy 50 OF + 1y )

]
|
.:;I
(1) =g, =ag, cos(wt+o,) =1 __ cos|wt +q,)

351
®opmyna Tomcona: T=2aLCT=27LC , orkyna ®=2nT=1LCw=T27=LC1.
CBﬂSb AMIUIMTYAbI 3apsgaa KOHACHCATOpa € aMHJII/ITyJIOi/'I CHJIBI TOKa MpH CBO6OHHBIX SJICKTPOMArHUTHBIX KOJIGG&HI/ISIX B
WJIEaIbHOM KOJ1€6aTEbHOM KOHTYPE:
_ Imm
qﬂlu
0D
3aKOH COXPaHEHMS SHEPTHHU B HJEaIbHOM KOJIe0aTeIbHOM KOHTYpE:
35.2
35.3 BbIHYKI€HHBIE 3IEKTPOMArHUTHBIE KoneOanus. Pesonanc

3.54

ITepemennsiii Tok. IIpon3BoacTBO, nepeaada u MoTpedIeHIE IEKTPHIECKON SHEPTUU
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r2 2 r2 2
CU LI’ _CU LI oo
2 2 2 2
355 CBoiicTBa  SJMEKTPOMArHWTHBIX BONH. B3anMHas  opuweHTanus  BEKTOPOB B 3JIEKTPOMATHUTHOW  BOJHE
h Bakyyme: E"LB”LC’ELBLC
3.5.6 [Ikamna 37eKTpOMarHUTHBIX BOJH. [IpuMeHeHe 2IeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA

3.6.1 IIpsiMonuHENHOE pacpocTpaHEHHUE CBETA B 0HOpogHOM cpee. Toueunstii ncTouHuk. JIyy cBera

3aKOHBI OTpaKEHUS CBeTa. a=Po=F

alP
3.6.2
S S

3.6.3 [Toctpoenue n3006pakeHUH B MIOCKOM 3epKajie

3aKOHBI MPETIOMIICHHS CBETA.

ITpenomnenne ceeta: Nlsino=Nn2sinf.nisina=nzsinp. .
3.6.4

AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHUS: NaOC=CVNa6ec=VC .

OTHOCHTENBHBIH [TOKA3aTeNb MPETOMICHIST: NOTH=N2N1=V1V2Nora=N1N2=V2V1 .
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Xon iay4delt B Ipu3Me.

”

V=V, My =k,

e

CoOTHOIIEHHE YacTOT U COOTHOIICHHE UIMH BOJH IPH IEPEX0Je MOHOXPOMATHYECKOTO CBETA Yepe3 TPAaHUILy paslena
JIBYX ONTHYECKUX CpeNl:

3.6.5

Hy<M 4

.

hy

tlnp

ITonHOE BHYTpEHHEE OTPasKEHHE.

[TpemensHbIA Yo MOJHOTO BHYTPEHHEro oTpakeHus: Sinamp=1notH=n2Nn1Sinanp=Noral=n1n2

3.6.6

CoOuparore ¥ pacceWBarolue JUH3bL. ToHkas JsmH3a. DOKYCHOE pacCTOSHHE W ONTHYECKas CHJIa TOHKOMN
ymusel: D=1FD=F1
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®opmyrna ToHKo# muH3el:  1d+1f=1Fd1+f1=F1

VBennuenue, gapaemoe aua3oit: I'=hH=|f|d['=Hh=d|f]|

d T
3.6.7 H F
F\ h
f
R

B cnydae pacceuBatouieit IMH3bI:

D<0=F=1D>0,D<0=F=D1>0,

3.6.8
I'=hH=|f|d<1I'=Hh=d|f|<1
XOZ[ nyqa, Hpomez[mero J'H/IH3y mona HpOHSBOJ‘ILHBIM er'IOM K eé rJIaBHOfI OHTI/I‘IGCKOﬁ OCH. HOCTpOGHI/Ie I/I306pa>l<eHI/If/i
TOYKH M OTPE3KA MPSMOI B COOMPAIONINX M PACCEHBAIOIINX JIMH3aX U UX CHCTEMAax

3.6.9 ®doroanmnapar Kak ontuueckuid mpudop. ['na3 kak ontuyeckas cuctema

Wntepdepenimst  cBera. KorepeHTHBIE HCTOYHHMKH. YCIOBHS HAOMIOACHUS MaKCUMyMOB W MHUHHUMYMOB B
3.6. MHTep(EPEHIIMOHHOI KapTHHE OT IBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHNKOB!
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MaRCIIMYMEI — A=2m

y
MITHIIMYMET — $:E2:3r+1_]:_. m=0,£1,£2,+£3, .

Hudpaxmus cera. udpakuronnas pemeTka. Y cIoBrue HAOIIONEHHS TTIaBHBIX MaKCHMYMOB IIPH HOPMAaIbHOM HaIeHUU
MOHOXPOMATHYECKOTO CBETA C JUIMHO BOJHBI A Ha pelIéTKyY ¢ repuoaom d:

3.6.11
dsingm=mA\,m=0,+/—1,+/-2,+/-3,...dsingm=mA,m=0,+/—1,+/-2 +/=3,...

3.6.12 Jucnepcus cBera

4 KBAHTOBAS ®U3NKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOIA JAYAJIN3M

4.1.1 I'unotesa M. Ilnanka o kBanTax. @opmyna [lnanka: E = hv
®oroubl. Dueprus potona: E=hv=hcA=pcE=hv=Ahc=pc .

4.1.2
Nmnynbe porona: p=Ec=hvc=hAp=cE=chv=7h

4.1.3 ®doroaddexrr. OnbiTel A.T'. CroseroBa. 3akoHbl hoToddpdexTa
VYpaBuenwne DitHmureitna mist horodddexra:
Edorona=ABbixoga+Exuamax, E¢orona=ABbIx01a+Ekunmax,

414

rae , E(I)OTOHa:hV:hC)\.,E(I)OTOHa:hV:/UlC, ABI)IXO}la:hVKp:hCXKpABonzla:hVKp:/lkphC




Kon pa3nena/remsl

Kopa »iemenTa

ITpoBepsieMblii 3JIEMEHT COTeP:KAHMS

Exuamax=mv2max2=eU3anExmmax=2mv2max=eUsan

JlaBieHHE cBETA.

4.1.5
JlaBiieHue cBeTa Ha MOJHOCTBHIO OTPAKAIONIYIO TIOBEPXHOCTH M Ha TIOJHOCTHIO MOTJIOUIAIOIILYIO TOBEPXHOCTh
4.2 OU3NKA ATOMA
42.1 [1nanerapHas MoJienlb aToMa
[Mocrymatst bopa. U3mydenue u norsnomeHre (OTOHOB IPH IEPEXOe aTOMa C OMHOTO YPOBHS SHEPTHH Ha JPYTOH:
he
g”"’mrr = = |‘Err - Em
4.2.2 “mn
JIuneiuaTsle CIEKTPBHIL.
CrekTp ypoBHE# SHEpTHUHM aToMa BOJIOPOJIa:
4.2.3 —13,63B
E, =——m—, n=123 _.
i
4.3 OU3NKA ATOMHOTI'O SJIPA
43.1 Hyxionnas monens siiapa ['eitzen6epra — MiBanenko. 3apsin siapa. MaccoBoe unciio spa. M3oromsl

432

PagnoakTUBHOCTB.
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Anbda-pacnia:
A A4 4
- X—> Y+ He

Bbera-pacnan.

DneKTpoHHBIH B-pacma:

A A 0~
7 X—= Y+ je+v,

[TosuTpoHHBIH B-pacma:

A A O~ .
s X—=2 oY + e+ v,

lNamma-n3nydenue

3akoH paguoaktuBHoro pacmazna: N()=NO*2—tTN(t)=Nox2r .
433
ITycts M — Macca paauoakTUBHOTO BemmectBa. Torma m(t)=m0=2—tTm(t)=mo=2r-

434 Snepuble peakuuu. JleneHue u CUHTE3 siEp

YYEBHO-METOINYECKOE OGECIHEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
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