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HHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mno ¢u3uke Ha YpOBHE cpeaHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXXEHUW M TPeOOBAHUN K pe3yibTaTaM OCBOCHHS
OCHOBHOU o00pa3zoBaTeinbHOIl mporpammsl, mnpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yuérom ¢enepanpHOl paboueil mporpaMMbl BocniuTanus u Konueniuu
npenojaBanus yueOHoro npeamera «Pu3nka» B 00pa3oBaTEIbHBIX OpraHU3alUIX
Poccuiickoit ~ @Depepanyu,  peanu3ylOMUX  OCHOBHBIE  0Opa3oBaTElIbHbBIC
IPOrpaMMBl.

[Iporpamma no gusuke onpenenseT o0s3aTeIbHOE MPEIMETHOE CoJIep KaHue,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsSI TEM U Pa3/elioB
y4eOHOro mnpeamera ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKM  Yy4e€0HOTO TpoIlecca, BO3PACTHBIX OCOOEHHOCTEH O00ydYaromiuxcs.
[Iporpamma mno Qusuke AAET TPEACTaBICHUE O LEsX, COJAEpKaHUH, O0OIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHUS M Pa3BUTHS OOyYalOUIUXCS CpPEICTBAMU
yuebHoro npenmMera «Pu3nka» Ha yriyOiIEHHOM YPOBHE.

N3yuenue kypca ¢usuku yriayOiaEHHOTO YpPOBHSI IMO3BOJISIET PEAU30BaTh
3a/1a4u MPOPECCUOHATLHON OpUEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUUM IS
MPOSIBJIICHUSI CBOUX HMHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIHOCOOHOCTEH KaXIbIM
oOy4Jaronmcsi, KOTOpblE HEOOXOAMMBI JUId MPOAOCDKEHUsS O0pa3oBaHMs B
opraHuzanusax MNpoecCHOHATBLHOTO O00pa30oBaHUsl MO Pa3IMYHBIM  (DU3UKO-
TEXHUYECKUM M MH)XEHEPHBIM CHEIUATIbHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpeaensioTcs IJIAHUPYEMble Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CpPEIHEro 0011ero oOpa3oBaHus: JUYHOCTHEIE,
MeTanpelMeTHble, MnpeaMeTHble (Ha  yrinyOnéuHom  ypoBHe).  Hayuno-
METOJIOJIOTHYECKOM OCHOBOW It pa3pabOTKu TpeOOBaHWM K JIMYHOCTHBIM,
METANpPEeIMETHBIM W TPEAMETHBIM pe3yiabTaTaM OOy4YaoIIUXCsA, OCBOHMBIINX
nporpamMmy 1o (uU3MKe Ha ypOBHE CpenHero oomero oOpa3oBaHus Ha
yriayOJaEHHOM YPOBHE, SIBJISIETCSI CHCTEMHO-I€ATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o ¢pu3HMKe BKIIIOYACT:

IUIAHUPYEMBbIE pe3yJbTaThl OCBOEHUA Kypca (PU3UKUM Ha yriayOiaEéHHOM
YPOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YIbTAThI MO roJjaM O0yUEeHHUS;

coziep:kanue yueOHoro npeamera «dPu3mnkay 1mo rojaM o0y4eHusl.

[Iporpamma 1o ¢u3nke HMeEeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTEISIMU (DU3UKH JJIsI COCTABIIEHUSI CBOUMX Pa0OUUX MPOrPaMM.

[Iporpamma 1o ¢u3uKe HE CKOBBIBAET TBOPUECKYIO UHUIIMATUBY YUUTENIEH U
IpPEAOCTaBISIET BO3MOXKHOCTU Il peajiu3allid  Pa3IMYHbIX METOJUYECKHUX
MOXOJIOB K NpPEnoJaBaHUI0 (PU3MKM Ha YriayOJEHHOM YPOBHE NpPH YCIOBUU
COXpaHeHHus 00s13aTeIbHON YaCTU COJIEpP KaHMs Kypca.



du3nka Kak Hayka O HaubOosee OOIIMX 3aKOHAX MNPHUPOABI, BBICTyIas B
KauecTBe yueOHOro mpeaMera B IIKOJE, BHOCUT CYUIECTBEHHBIN BKJIAJl B CUCTEMY
3HaHui 00 okpyxatoriem mupe. LIIkompHBIN Kypc GU3UKHA — CHCTEMOOOPa3yIOIIHiA
JUIS €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKAaT B OCHOBE TMPOLECCOB M SBJIICHUM, H3ydaeMbIX XUMHUEH, OHOJIOTHEH,
dbusnueckorr reorpadueld W acTpoHoMuer. lcmonb3oBaHWE U AKTHBHOE
NpUMEeHEeHHe (U3MUECKUX 3HAHUN ONpeNeNnuio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJNOIHMM B cdepe HHEPreTMKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TMOJYyYEHUs HOBBIX MAaTEpHalOB C 3aJaHHBIMHU CBOWcTBaMu. M3ydeHue
GbU3MKM BHOCHUT OCHOBHOM BKJAaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYyYHOUN
KapTUHBI MHUpa oOydaromierocsi, B (GOpMUpPOBAHUE YMEHUW MPUMEHSATh HAYYHBIN
METOJ] TO3HAHUSI IPU BBITIOJIHEHUU UMH Y4EOHBIX UCCIIEI0BAHUM.

B ocHoBy Kkypca (pu3uku Ha ypoBHE CpeHEro o0uiero 0opa3zoBaHus MOJI0KEH
P UAEH, KOTOpbIE MOKHO pacCMAaTPUBaTh KaK MPHUHIIMIIBI €0 OCTPOCHHUS.

Hoesa wyenocmuocmu. B COOTBETCTBHM C HEH KypC SBILIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuall U3 BCEX Pa3lenoB (PU3MKH, BKIIOUAET KAK
BOIPOCHI KJIACCHYECKOM, TaK M1 COBPEMEHHOMN (hU3UKHU.

Hoea cenepanuzayuu. B coOoTBETCTBUM C HEll MaTepuasl Kypca (U3UKH
o0beMHEH BOKpYr (u3nueckux Teopud. Beaymmm B Kypce sBisieTcs
dbopMHpOBaHNE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzauus TPEANONara€T HMCIOIb30BAHUE
TYMaHUTAPHOTO TMOTEHIHaNna (PU3NYECKON HayKH, OCMBICIEHHE CBSI3M pPa3BUTHUSA
bu3ukun ¢ pa3BuTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U SKOJIOTMYECKUMU MTpoOIeMamMu.

Hoesn npuknaonon nanpasnennocmu. Kypc usuku yriay0a€HHOTO YpOBHS
IpeAnoiaraeT 3HakOMCTBO € HMIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMYECKHX
IMPUWIOKEHUN H3YYEHHBIX TEOpUHM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOIIMX MPEACTABICHUM M COBPEMEHHbIE TEXHMYECKHE YCTpPOICTBA, WU
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CoZiepaHus, TMOCBSIIEHHBIX 53KOJOTHYECKHM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBS3aHbl C PAa3BUTHEM TEXHMKUM M TEXHOJOTHHM, a TaKKe OOCYXKICHHS
npo0seM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON O€301aCHOCTH.

OcBoenue copep:kaHusi MPOrpaMmbl M0 (PU3UKE JTOJDKHO OBITh MOCTPOCHO HA
MPUHIMIIAX CHCTEMHO-JESTEeIbHOCTHOTO moaxoaa. s pusuku peanuzanus 3TUX
MPUHIMUIIOB 0a3UpyeTCsl Ha UCHOIb30BAHUHN CAMOCTOSITEIbHOIO SKCIEPUMEHTA KaK
MOCTOSIHHO JielcTByoero (Qakropa ydebHoro mpouecca. [ns yriayOnéHHoro
YPOBHS — 3TO CHCTEMA CaMOCTOATEIBHOIO YUYEHHYECKOrO 3KCIIEpUMEHTA,



BKJIFOYAIOMIET0 ()POHTAJbHBIE YYCHHYECKHME OMNBITHI NPH HU3YYEHUHU HOBOTO
MaTepuana, JabopaTopHbie padoThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud  (PU3MYECKOrO TMpakTUkymMa. B mepBoM ciyuae
npakTUKyM mpoBoauTcs oo B koHIe 10 u 11 xmaccoB, mubo mocne mepBoro u
BTOPOr0 MOJYrOAMM B KaXJAOM M3 3TUX KiaccoB. Bropoit cmocod — 370
UHTErpanus padoT MpakTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboT, KOTOpbIE
MPOBOASTCS B Ipollecce u3yueHus pasnena (temsl). Ilpu stom mom paboramu
MPAaKTHKyMa MOHUMAETCSI CAMOCTOATENbHOE HCCIEN0BAaHUE, KOTOPOE MPOBOJUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAa O€3 MOLIAroBOM HHCTPYKIIUH.

B nporpamme 1o (¢u3MKe cHCTeMa YYEHMUYECKOTO JKCIIEpUMEHTAa,
1ab0paTOpHbIX padOT M MpaKTHKyMa NpPEACTaBlI€HA €IMHBIM IepedHeM. Brioop
TEMAaTUKHU AJI1 3THUX BHJIOB YUYEHHYECKHX MPAKTUYECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOrO Mpoliecca UCXOAs U3 0OCOOCHHOCTEH MOYypOUHOro
IUIAHUPOBAHUS W OcCHalleHuss kabunera ¢usuku. [Ipum sToM obOecnmeumBaercs
OBIIQJICHHE OOYYalOIMIMMHCS YMEHHUSMH MPOBOAUTH TMPSMbIE M KOCBEHHBIC
U3MEpPEHUs, MCCIEIOBAHUS 3aBUCHUMOCTEH (PU3MYECKMX BEJIMYMH U TMOCTAHOBKY
OIIBITOB I10 MPOBEPKE MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M KAa4eCTBEHHBIX
3agad. Ilpu aToM Juist pacu€THBIX 3a7a4 MPUOPUTETOM SBJIAIOTCS 3aJa4M C SBHO
3a/IaHHOM M HESBHO 3aJaHHOW (PM3MUYECKOM MOJIENbIO, MO3BOJISIONINE MTPUMEHSThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEpPHOCTHM KaK M3 OJHOrO paszjaena Kypca, Tak U
UHTETPHUPYS MPUMEHEHHE 3HAHUN U3 Pa3HBIX pa3fenoB. [[1s kaueCTBEHHBIX 3a/1ad
OPUOPUTETOM SIBJIAIOTCS 3aJaHus Ha OOBSICHEHHME/TIPEICKa3aHue NPOTEKAHUS
bu3MYecKuX SIBJICHUN U MPOIECCOB B OKPYKAIOIICH >KU3HU, TpeOyrolre BhIOOpa
duznuecKoil MOAEH JIJIsl CUTyaIlii MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedoBaHusmu PI'OC COO Kk maTepHalIbHO-
TEXHUYECKOMY OOeCleueHHuI0 y4eOHOoro mpoiiecca Kypc (pu3nku yriryoJIEHHOTO
YPOBHS Ha YPOBHE CpelHEro o0uiero o0pa3oBaHus IOJDKEH U3y4aThCsl B YCIOBUSIX
npeAMeTHOro kabuhera. B kaOuHere (U3MKM JOKHO OBITH HEOOXOOUMOE
nabopatopHoe OOOpYJIOBaHUE JIJIsl BBIMOJHEHUSI YKa3aHHBIX B MIpOrpamMMme o
bu3MKe Y4EHHYECKUX OIbITOB, JTAOOPATOPHBIX pabOT U pabdOT MpakTHUKyma, a
TaKXKe JIEMOHCTPAIMOHHOE 000PYIOBaHHE.

JlemoHcTpaniMoHHOE 00OpyAoBaHuE (opMUpYETCS B COOTBETCTBUU C
NPUHIAIIOM MHUHUMAIBHOW JIOCTATOYHOCTH M OOECMEYMBAET TMOCTAHOBKY
HNEPEUYUCIICHHBIX B MporpamMme 1O (QU3MKE KIIOYEBBIX JEMOHCTpALMM ais
WCCIICZIOBAHMS  M3Y4YaeMbIX SIBJICHMA M  TPOIECCOB, OMIIUPUYECKUX |
(GyHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHHE Ui YUYEHUUYECKUX MPAKTHUYECKUX padboT
GopMupyeTcst B BHUJI€ TEMaTHUYECKUX KOMIUIEKTOB M OOEcCIeunBaeTcs B pacuére



OTHOTO KOMIUJIGKTa Ha JBYX oOydaromuxcs. TeMaThndeckue KOMILIEKTHI
7a60paTOpHOTO O00OpPYAOBAaHHUS JIODKHBI OBITh TIOCTPOSHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUU aHAJIOTOBBIX M IU(POBBIX MPHUOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBBIX JTAOOPATOPHUH.

OCHOBHBIMU LENAMH U3y4Y€HUS PU3UKHU B 00LIEM O0pPa30BAHUU SABJISIOTCS:

dbopMupoBaHHEe HHTEpPeca W CTPEMJICHHS OOYyYaroluxcs K HaydHOMY
W3YYEHUI0 TIPUPOABI, Pa3BUTHE WX HMHTEUICKTYalbHBIX H  TBOPYECKHUX
CITOCOOHOCTEH

pa3BUTHE TPEACTABICHUN O HAYYHOM METOZC IMO3HAHHMS U (OPMHUpPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUsI KaK pe3yibTaTa M3y4EHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUEe YMEHUN OOBSICHATDH SIBIICHUS C UCIOJIb30BAaHUEM (PU3UYECKUX
3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TIPEACTABICHUA O poiud (DU3UKU I Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MpeCTaBICHUM 0 BO3MOXHBIX chepax Oymyrei
PO ECCHOHATTLHON  JIESITEIBHOCTH, CBS3aHHBIX C (U3HKOM, TOJATOTOBKA K
JanbHEHIIeMy 0O0ydEeHHIO B 9TOM HATPaBJICHUH.

JlocTikeHue ATUX 1ernell o0ecrieunBaeTCsl PelIeHuEM CISAYIONIuX 3a1ad B
nporiecce u3ydeHus Kypca GU3uKa Ha YPOBHE CpeHero oo1ero oopa3oBaHus:

npuoOpeTeHNEe CUCTEMbI 3HAHUM 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIOYas  MCXaHHKY, MOJIEKYJISIPHYIO bu3uKy,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPH3UKH;

dbopMHUpOBaHUE YMEHUM MTPUMEHSITH TEOPETHUECCKUE 3HAHUS I OOBSICHCHUS
bU3MYEeCKUX SIBICHUN B MPUPOJEC W IS TPHHSATHS MPAKTUIECKUX PEIICHUN B
IMOBCEIHCBHOMU YKU3HU;

OCBOCHHME CIOCOOOB pEIIEHUS pPa3UYHBIX 3a7a4 C SIBHO 3aJaHHOU
dbu3nueckor MOJENbI0, 3aJad, MOAPa3yMEBAIOUIUX CAMOCTOSATEILHOE CO3/1aHue
dbu3nueckod MoJenM, aJeKBAaTHOM YCJIOBUSIM 3ajJlaud, B TOM YHCIE 3aja4
WH)KEHEPHOT'O XapaKTepa,

NOHNUMaHWe (U3UYECKHMX OCHOB ¥ TPHUHIIMIIOB JIEHCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB, MX BIUSHUS Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUEC METOAaMHU CaMOCTOSITCIIPHOIO TUTAHUPOBAHHWSA U IPOBENCHUS
bu3MYeCKMX OKCIEPUMEHTOB, aHajdu3a U HWHTEpIpeTanuu WHOOpMAaIuY,
omnpeieNIeHNs JOCTOBEPHOCTH MOIYUYEHHOTO Pe3yJibTaTa;

CO3JJaHHUE YCJIOBUM JJIsi Pa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATEIHCKOM,
TBOPYECKOH JeATEILHOCTH,



pa3BuUTHE UHTEpeca K chepam npodecCHOHANTBHON AESTENbHOCTH, CBA3aHHOU
¢ U3UKOM.

B coorBerctBum ¢ tpeboBanusiMu PI'OC COO yroyOon€éHHBIA YPOBEHb
u3ydeHus: ydeOHoro mpeamera «Dusznuka» HA YpPOBHE CpeIHEro oOIero
oOpa3oBaHMsl BbIOMpaeTcss OOyYalOlUMHUCA, I[UJIAHUPYIOMIMMH TPOJOKEHHE
00pa3oBaHus MO CHENUATBLHOCTAM (PU3HKO-TEXHUYECKOTO TTPOdUIIAL.

Ha uzyuenue ¢pusuku (yriayOn€HHbBIN ypOBEHb) Ha YPOBHE CPEIHEro 0OILEro
oOpazoBanus orBoauTcs 340 vacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJENIO),
B 11 xmmacce — 170 yacoB (5 yacoB B HE/IEIIO).

[Ipennaraempiii B mporpamMme Mo (QU3NKE TMepeyeHb JabopaTOpPHBIX H
MPAKTUIECKUX PabOT SBIIACTCS PEKOMCEHIOBAHHBIM, YYHUTENb JCNaeT BBIOOP
poBeNeHUsT J1abOpaTOPHBIX pabOT M OMBITOB C YYETOM HWHIWBHIYaTbHBIX
0COOEHHOCTEH 00yUYaroITUXCSl.



COILEPKAHUE OBYUYEHUA
10 KUIIACC

Pazgea 1. HayuHblilt MeTOA NO3HAHUS IPUPOJBI.

®duszrka — QpyHaaMeHTanbHas Hayka o npuposae. Hayunslil Mmeroa no3Hanus u
METO/Ibl UCCIIEA0BaHUS PU3NYECKUX SBJICHUI.

DKCHepUMEHT W Teopus B Ipoliecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

CnocoObl u3MepeHusi (U3UYECKUX BEIMYUH (AHAJIOTOBbIE M IU(POBBIE
U3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JTATUNKOBBIE CUCTEMBI).

[lorpemHoctn  u3MepeHH  QU3WYECKUX  BeIUMYMH  (a0CoiOTHas U
OTHOCHTEJIbHAS).

MogenupoBanue (pU3NUECKUX SIBJICHUN U MPOIECCOB (MaTepuabHas TOUKA,
a0CONMIOTHO TBEPAOE TEIO0, HAcaTbHAs >KUAKOCTb, HWJICAIbHBIA Ta3, TOUYCUHBIN
3apsn). ['unoreza. @u3nyeckuii 3aKOH, TPAHULBI €r0 TPUMEHUMOCTH. Pu3nyecKast
TEOpHsL.

Ponp u Mecto ¢usuku B GOpMHPOBAHUM COBPEMEHHOW HAy4YHOW KapTHUHBI
MHpPA, B IPAKTUYECKON NEATEIBHOCTH JIFOJIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

W3mepeHne cuibpl TOKA M HANpsDKEHUS B LENM IOCTOSHHONO TOKa IpU
MIOMOILIM aHAJIOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HakoMCTBO ¢ LU@poBoi nabopatopueit no Qusuke. [Ipumepsl nzmepeHus
(pu3MYECKUX BETUYMH ITPU IIOMOLIY KOMIIbIOTEPHBIX JaTUHUKOB.

Pa3zpnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBukeHHE. OTHOCUTENBHOCTh MEXAHUYECKOIO JBUKCHUS.
Cucrema orcuéra.

[Ipsimast 1 oOpaTHas 3a7a4n MEXaHUKH.

Pagmyc-BexkTop MaTepualibHOM TOYKH, €ro IPOEKIMHM HAa OCH CHUCTEMBI
KoopauHart. TpaekTopus.

ITepemernienne, CKOpOCTh (CpeHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) H
YCKOPEHHE MaTepHaJbHOM TOYKH, MX NPOEKIMH HAa OCH CHCTEMBI KOOpJHHAT.
CroxxeHue nepeMeIeHU U CI0AKEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpJMHAT, CKOPOCTH, YCKOPEHHS U IIyTH MaTepUaIbHOW TOYKH OT BPEMEHH U UX
rpauKH.

CBoOogHOe majeHue. YCKopeHHe CBOOOJHOro MajeHus. JIBuKeHHEe Tena,
OpOILIEHHOTO MO, YIJIOM K TOPU30HTY. 3aBHUCHUMOCTb KOOpIMHAT, CKOPOCTH HU
YCKOpEHUS MaTepuaIbHON TOYKU OT BPEMEHH U UX TPaPUKH.



KpuBonunennoe  nBwxkeHue. JIBH)KEHME  MATEpUAIBHOM  TOYKM  TIO
OKPYXXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. Ilepumon m yacrora oOparmieHwus.
LentpocTpemMuTenbHOe (HOpMalbHOE), KacaTelbHOE (TaHTEHIIMAIBHOE) U TMOJHOE
YCKOpPEHHE MaTepHUalbHON TOUKH.

TexHuyeckue YCTpOMCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIUIOMETP,
IBU)KCHUE CHApS/IOB, LIEMHbIE, IIECTEPEHYAThIE W PEMEHHBIE MEpeNayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpauuu.

Mogenb cucTeMbl OTCUéTa, WILTIOCTPAIUS KUHEMAaTHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

Crioco0OnbI uccieoBaHus IBUKCHUH.

Nnnroctpanus nmpeaesbHOro nepexoaa u u3MepeHne MrHOBEHHOM CKOPOCTH.

[IpeoGpazoBanue NBUKEHUM C UCIIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenne nBuxeHus Tena, OPOIIEHHOTO MOA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTy Ipu ABUKEHHUU 110 OKPYKHOCTH.

[TpeoOpazoBaHue yriaoBoil CKOPOCTU B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUM, CKOPOCTEN IBUKEHUS OJHOIO U TOrO KE
TE€Na B Pa3HbIX CUCTEMAaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yueHrie HEpaBHOMEPHOTO JIBUKEHUS C 1EIbI0 OMpPEACICHUS MIHOBEHHOM
CKOpPOCTH.

N3mepenne yckopeHUs: IpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKEHUH
10 HAKJIOHHOUW MJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTA MNYTH OT BPEMEHHM IIPU PaBHOYCKOPEHHOM
JBUKCHUU.

HN3mepenne YCKOPEHHUS CBOOOJTHOTO MajCHUS (pexoOMeH10BaHO
WCIOIb30BaHUE U POBOI TabopaTopun).

N3yuenne nBuxkeHUs Tesia, OpPOILIEHHOrO0 Tropu3oHTaibHO. I[IpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPUUOHAIBLHOM 3aBUCHUMOCTH MEXKIY JaJbHOCTBHIO
noJIETa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3yuenne nBMKEHUS Tejla IO OKPYXHOCTH C TIOCTOSSHHOM MO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TepHO/ia OOpaIeHUs] KOHMYECKOrOo MasiTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3axkoH Hprortona. MuepuumanbHble cucreMbl otcuéra. [IpuHImn
otHOocuTebHOCTU ["anmunes. HemnepimanabHbeie cucTeMbl OoTcuéTa (OmpelereHue,
PUMEPHI).

Macca Tena. Cuna. [IpuHINN CYyTIEpHO3UITUNA CHII.

Bropoii 3axkoH HproToHa 111 MaTepranbHON TOUYKH.

Tperuii 3akoH HproToHA 1151 MaTepuagbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OJKBHUBAJEHTHOCTh TI'PABUTALIUOHHON W
WHEPTHON MAaCCBHI.

Cuna TskecTH. 3aBUCMMOCTb YCKOPEHHUs CBOOOJIHOIO MAaJ€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI U OT Teorpaduueckod MHPOTHL. JIBUXKeHUE
HEOECHBIX TeJl U UX CIlyTHUKOB. 3akoHbl Kermepa. IlepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, aBMXKyierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuila TpPEHHSI CKOJBXEHUS U CUJIa TPEHUS
nokosi. Koadpdumment tpenus. Cuna CONPOTHUBIICHHS] TPU JBIKCHUU Tela B
KUJKOCTU WJIM ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIILHOTO JIBUKEHUS.

Hasnenue. I'mapocratudeckoe napieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA W TEXHOJIOTUYECKHUE MPOLECCHI: MOAIIMITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenmne nBrkeHUs TEN B HHEPIUAIBHBIX U HEMHEPIIUATIbHBIX CHCTEMax
OTCUETA.

[IpuHLIMI OTHOCUTEIBLHOCTH.

Kauenue nByX UMIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEILHO HEMHEPLIHAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOACUCTBYIOLIECH  MPUJIOXKEHHBIX K  TeIy CHJI C
IIPOU3BEAEHUEM MACCHI TEJIA HA €T0 YCKOPEHHUE B MHEPLIMAIBHON CHCTEME OTCUETA.

PaBeHcTBO cHil, BOBHMKAIOIIKUX B PE3YJIbTATE B3aUMOJICUCTBUS TEIL.

N3mepenune Macc no B3anMOACHCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NMOABEME U MMAICHUU.

LleHTpOOCIKHBIC MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuxKym.

N3mepenue paBHOIEHUCTBYIONIEH CUJI TIPU ABUKEHUU OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUMOTE3BI O HE3aBUCUMOCTH BPEMEHM [IBHXKEHUSI Opycka Io
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCCHhl.



HccnenoBanne 3aBUCMMOCTH CHJI YOPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pe3nHOBOM 00pasIie, OT ux aehopmaiuu.

N3ydeHne ABUIKEHUS CHCTEMBI TEN, CBA3AHHBIX HUTBIO, IIEPEKUHYTON 4Yepes
NETKUA OJIOK.

N3mepenue kordduienTa TpeHUs MO BEJIWYUHE YIJIOBOro KoddduiimeHta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBuKeHUsT OpyCcKa MO HAKJIOHHOM IJIOCKOCTH € NEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUS.

N3yueHne nBUKEHUS Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxka meépooz2o mea.

AbGcomtotHO TBEpAoe Teno. llocTymaTenbHOe UM BpallaTeIbHOE JABUMKEHUE
TBEpIOro Ttema. MOMEHT Cuibl OTHOCUTENBHO OCH BpaleHus. [lnedo cuisbl.
CrnoxxeHue cull, IpUIIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHUS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIUTEHH,
CTPOUTEJIbHBIN KpaH, PeIIETYaThle KOHCTPYKLIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnepoBanue yclioBUM pPaBHOBECHS TBEPAOrO Tela, HWMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBaHye KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTONYMBOCTH TBEPAOIO TEJA, UMEIOLIErO MUIONIAAb OMOPHI.

Tema 4. 3axonbl coxXpanenusn 6 mexaHuxe.

Nmnynbc maTepranbHON TOYKH, CUCTEMBI MAaTEPUAIIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MAaTEpPUAIBHBIX TOYEK. TeopeMa 0 JBMKEHUU LIEHTPa Macc.

NMnynec cruitbl 1 N3MEHEHHE UMITYJIBCA TEJIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBUKEHHE.

MoMeHT mMmnynbca MartepuaiabHOM TOYKHW. [IpeacraBienue O coxpaHeHUH
MOMEHTA UMITYJIbCA B HEHTPAJIBHBIX MOJISX.

PaGora cunpl Ha MajloM M Ha KOHEYHOM MepemenieHuu. ['paduueckoe
peacTaBiIeHuE PaOOThI CHIIBI.

MOIHOCTH CUJIBI.

Kunernueckass »3Heprusi MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KMHETUYECKON YHEPTUU MAaTEPUAIIbHON TOUKHU.



[loTeHnpanbpHble M HENOTEHUUAJIBbHBbIE CHJbl. lloTeHnumaneHass >Heprus.
[lorenmuanbpHas 3Heprusi ynpyro aepopMupoBaHHON npyxkuHbl. [loTeHinanbHas
SHEpPrusl Tejla B OJAHOPOJHOM TI'pPaBUTALMOHHOM Ioje. lloTeHumanbHas sHeprus
Tela B FPAaBUTALIMOHHOM TOJIE€ OJIHOPOAHOrO Iapa (BHYTpU M BHE miapa). Bropas
KOCMHUYECKasA CKOPOCTb. TpeThsl KOCMUYECKAS] CKOPOCTb.

Csizb pabOThl HEMOTEHIMAJIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOi
SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm Ui UACAIbHOM JKUIAKOCTH KakK CJEACTBHME 3aKOHA
COXPAHEHMSI MEXaHUYECKOU YHEPTUU.

TexHUu4eCKne yCTpOMCTBA U TEXHOJOTHUYECKUE MPOLECCHI: JBUKECHUE PAKET,
BOJOMET, KOMEp, NPYXKUHHBIA MHUCTOJIET, THUPOCKOI, (UIypHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTuBHOE IBUKEHHUE.

HN3mepenne MOIHOCTH CHUJIBI.

W3menenue sHepruu Tena Mpu COBEPIICHUN PaOOTEHI.

B3anmuble npeBpamieHuss KMHETUYECKOM M IOTEHLIMAIbHOM JHEPTUU IPHU
NENCTBUU Ha TEJIO CUJIbI TSKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHEepTUU IpHU CBOOOTHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuxKym.

N3mepenne nMmyibsca Tena no TOpMO3HOMY MYTH.

N3mepenue cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIIE W MOIIHOCTH
CHUJIbI TSATH.

CpaBHEHHE U3MEHEHMS UMITYJIbCA TENA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHEeHHs] UMITYJIbCa IPU YIPYTOM B3aUMOJCHCTBUH.

N3Mepenne KHUHETHYECKOW YHEPTUU TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUsI TOTEHIMAIBHON SHEPTUU MPYKUHBI C pabOTON CHUJIBI
TPEHUSL.

Onpenenenue pabOThl CHJIBI TPEHHUS MpPU ABMKCHHHM Telld 1O HAKJIOHHOM
IIJIOCKOCTH.

Pa3nen 3. MoJgiekyasipaasi pu3uka ¥ TepMOAMHAMUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOU MeEOpUL.

OcHOBHBIE TMOJOXKEHHUS MoOJEeKyJsipHO-KuHeTndecko Teopun (MKT), wnx
ompITHOe oOocHoBanme. Jluddys3us. bpoyHoBckoe nBWKEeHHE. Xapakrtep
JNBW)KCHUS M B3aMMOJCHCTBMS YAaCTHIl BemiecTBa. Monenu CTpoeHHsl rasos,
KUAKOCTEH W TBEPABIX TEA U OOBSICHEHWE CBOMCTB BEIIECTBA HAa OCHOBE ITHX



Mozened. Macca u pasMmepbl Mosekyn (aromoB). KonuuecTBo BelecTBa.
[TocTosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa u cmocoObl e€ u3Mepenus. lllkana
temnepatyp Llenbcust.

Mopnenb uieaqbHOro ra3a B MOJEKYJISAPHO-KMHETUYECKOW TEOPUHU: YACTHUIIbI
rasza JIBUXKYTCS XaOTUYECKH U HE B3aUMOJEHCTBYIOT JIPYT C IPYTOM.

l'azoBbie 3akoHBI. YpaBHeHne MeHnneneeBa—Kianeiipona. AOcomtoTHas
Temrieparypa (mkana temrnepatyp KensBuna). 3akon [lanbTona. M3omnpornecch B
UJCIbHOM Ta3e C TOCTOSHHBIM KOJMYEeCTBOM BellecTBa. ['paduueckoe
IpeJCTaBICHNE U30MPOLIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIAy JaBIEHHEM M CPEAHEHM  KUHETUYECKOW  DHEPrueu
NOCTYNATENbHOTO TEMJIOBOIO JBWKEHHUS MOJIEKYJ] HUACAIbHOrO Tra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UJI€aTIbHOTO rasa).

CBs13b aOCOIOTHON TEMITEpaTyphl TEPMOAMHAMUYECKON CUCTEMBI CO CPETHEH
KHMHETHYECKOM SHEPTUE MOCTYNATENIbHOIO TENJIOBOrO IBMKEHHS €€ YaCTHULL.

TexHuyeckue YCTpPOHWCTBA M TEXHOJOIMYECKUE IIPOLIECCHL: TEPMOMETP,
OapomeTp, NoTy4eHHe HaHOMAaTEPUAIOB.

Jemoncmpayuu.

Mopnenu ABUXKEHUSI YaCTHUL] BELIECTBA.

Monens OpOyHOBCKOTO IBUKECHHUS.

Buneopomnuk ¢ 3anuchio peasbHOro OpOyHOBCKOTO TBUKEHUSI.

Huddy3us KuaKocTen.

Mogens onbita ITepHa.

[IputskeHre MOJIEKYIL.

Monenu KpucTasIm4ecKuX pemeToK.

HaOnronenue u rccnegoBaHue U30IPOLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue 1mpolecca YCTAaHOBJIEHHSI TEIUIOBOIO PaBHOBECUS IIPH
TEII000MEHE MEXKY ropsiueid U XOJI0IHOM BOAOH.

N3yyenue wu30TEpMUYECKOro mpouecca (PEeKOMEHIOBAaHO MCHOJIb30BaHUE
1 poBoii 1abopaTopun).

N3ydenne n30X0pHOro mpouecca.

N3yuyenue nzodbapHoro mnpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiumul.

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUW Jis
TEPMOJIMHAMHUYECKON CHCTEMBI. BHemHue u BHyTpeHHUE napaMmerpsl. [lapamerpsl
TEPMOJIMHAMHUYECKON CHUCTEMBI KaK CPEAHUE 3HAYEHUs BEIUYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe wnHawamo tepmoauHamuiku. (CaMONpOW3BOJbHAS — peEaKCAIUs
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogene wuaeanbHOro ra3a B TEPMOJWHAMUKE — CHCTEMa YpaBHEHWI:
ypaBHeHHe MeHnneneeBa—KnanelpoHna v BbBIpaXXEHUE 11 BHYTPEHHEW SHEPTUU.
VYcinoBusi TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasi KOHUEHTpAalMs YaCTUL], BHICOKHE
TeMIlepaTypsl. BeipaxeHnue 1uisi BHYTPEHHENW SHEPTrUU OJHOATOMHOIO HUJAEAIbHOTO
rasa.

KBazucratnueckne u HECTATUUECKHUE MPOLIECCHI.

DOnemeHTapHas padota B TepMoArHaMuKe. Borancienue padoTsl o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  cnocod  M3MEHEHUSI  BHYTPEHHEH  SHEpPrUu
TEPMOJAMHAMHUYECKON  cuUcTeMbl 0e3  coBepiieHusi paboThl. KoHBekius,
TEMJIONPOBOIHOCTb, U3TyYEHUE.

KomnuectBo Ttennotel. TermmoéMKOCTh Tenma. YAenbHass HW - MOJISIpHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHUME Maiiepa. YaenpHas TEIUIOTA CrOpPaHUs
ToruBa. Pacuér konmmyecTBa TEIJIOTHI mpu  Temionepenade. I[lonstue o6
aarabaTHOM IpoIiecce.

IlepBbIii 3aKOH TepMOAMHAMUKHA. BHyTpeHHs1 oHeprusa. Kommuectso
TEJOTHL W paboTa Kak  Mepbl  M3MEHEHHUSI  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHUYECKON CUCTEMBI.

Bropoli 3ak0oH TEpMOJMHAMHMKH JJIsI PAaBHOBECHBIX IIPOLIECCOB: 4Yepes
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHUCTEMBI MPOXOIAUT
eMHCTBEHHAas aanabara. AOCONIOTHAS TeMIepaTypa.

Btopoil 3ak0oH TEpMOAWHAMUKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO TepeAaTh TEIUIOTY OT 0ojiee XOJIOAHOro Teja K 0ojiee HarpeTomy 6e3
kommieHcanuu (Kmaysuyc). HeoOpatumocTs MpUPOIHBIX MPOIIECCOB.

[Tpunuune! aeiictBus TermioBbix MamuH. KIT/I.

Makcumanbsnoe 3Hauenue KIIJI. [ukn Kapno.

DKOJOTHYECKAE ACIEKThl MCIOJIb30BaHUS TEIUIOBBIX ABUTrarenei. TemnmoBoe
3arpsI3HEHUE OKPYKAOLIEH CPEMBI.

TexHH4ecKkne YCTpOHCTBA U TEXHOJOTMYECKHE MPOLECCH: XOJOIUJIbHUK,
KOHIUITMOHED, IW3CIbHBIA W KapOIOpaTOPHBIA JBUTATENH, MapoBas TypOuWHa,
MOJYYCHUE CBEPXHUZKHX TEMIIEPATYp, YTWIM3ALMUSA «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BaHUEM TEIIOBOTO HACOCA, YTHIIM3ALMS OMOOPTaHUYECKOTO TOILIUBA IS
BBIPAOOTKU «TETLIIOBOM» U AJIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenne TemnepaTypsl pu ai1nadaTUuE€CKOM PACIIUPEHUH.

BosaymiHoe orauso.

CpaBHeHUE yJeIbHBIX TEILNIOEMKOCTEN BELIECTB.



CriocoObl U3BMEHEHUS BHYTPEHHEN SHEPTHHU.

Uccnenosanue agnabaTHoro mpotecca.

KomnprorepHbie MOAEIN TENIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKYM.

N3mepenue yaenpbHON TEMI0EMKOCTH.

HccnenoBanue mpoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTo mpoiiecca.

N3yueHne B3aMMOCBSI3U SHEPTUU MEKMOJCKYISIPHOTO B3aUMOJICUCTBUSL U
TEeMIIepaTyphbl KUIICHUS KUIKOCTEH.

Tema 3. Azpecamnbie cocmoanun eeuwyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u koHjAeHcanus. lcmapeHue W KumneHue. YJeibHas
TEIJI0Ta NapooOpa3oBaHUSL.

HacellleHHbIE ¥ HEHachIIEHHbIE mapbl. KauecTBeHHas 3aBUCHUMOCTb
IJIOTHOCTU M JIABJICHUSI HACBIIIEHHOTO Iapa OT TEMIIepaTyphl, KX HE3aBUCHUMOCTb
0T 00BbEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYyPhl KUTIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHASA U OTHOCUTEIbHAS BIIAYXKHOCTb.

Teépnoe Teno. Kpucramnmueckue u aMmop@Hbie Teaa. AHU3OTPONHUS CBOWCTB
KpuctaJuioB. IlnaBiieHne W KpucTaimm3anusa. YJIelabHas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Jledbopmanuu tBEpaoro tena. Pacrsokenue u cxkatue. Casur. Moayins HOnra.
[Ipenen ynpyrux gepopmariuii.

TemoBoe pacmMpeHue KUAKOCTEH M TBEPABIX Tel, 00BEMHOE M JIMHEHHOE
pacumpene. AHrapMOHHU3M TEIUIOBBIX KOJIeOaHUM YaCTHI] BEIIECTBA KaK MPUYMHA
TEIMJIOBOT0 PacUIMpeHus Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpaszoBanue sHEpTrUn B (Pa30BBIX MEPEXOIAX.

YpaBHeHUE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsKeHHE. K0d(PGhUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipasie sapnenus. JlaBnenue noa MCKPUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca.

TexHudeckue yCTpOWCTBA U TEXHOJOTUYECKUE IPOLECCHI:  JKUIKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEpUAJIBI.

Jemoncmpayuu.

TernoBoe pacumpeHue.

CBoiicTBa HACBIILIEHHBIX APOB.

Kunienune. Kurnienue npu noHMKEHHOM JaBIICHUU.

N3mepenue cuiabl HOBEPXHOCTHOT'O HATSKEHUS.

OMNBITHI C MBUIBHBIMU TJIEHKAMH.

CmaumnBaHue.



Kannmnsipaeie siBienus.

Mopenu HEHbFOTOHOBCKOM JKUJIKOCTH.

CriocoObI U3MepeHUst BIaKHOCTH.

HccnenoBanue HarpeBaHMs U IUTIABJIEHUS KPUCTAUNIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Habmonenne mansix gedopMarmii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCIAPEHUS JKUIKOCTEN.

N3mepenue ynenbHON TETIOThI TIaBJIEHUS JIb/A.

N3ydeHne CBOMCTB HACBIIICHHBIX ITAPOB.

N3mepenne aOCOMIOTHON BIJIAKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
NIOMELICHUU.

N3mepenune korPuiimeHTa moBEpXHOCTHOT'O HATSKEHUS.

N3zmepenue moayns FOHra.

HccnegoBanue 3aBUCHUMOCTH JAedopmamii  pe3uHOBOrOo obpasma  oT
NPUJIOKEHHON K HEMY CHJIBI.

Pa3nen 4. JjaekTpoauHAMMKA.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anmss Tel U €€ NPOSBICHUs. JJNEKTpUYECKHM 3apsn. JlBa Buna
ANEKTPUYECKUX 3apsaaoB. I[IpOBOOHMKHM, HOWDJIEKTPUKA U  IOJYNPOBOJHUKHU.
DOneMeHTapHbIl JJEKTPUYECKUI 3apsi[. 3aKOH COXPaHEHHS DSJIEKTPUYECKOrO
3apsja.

B3aumoperictBue 3apsiaoB. Toueunbie 3apsapl. 3akoH KynoHna.

Dnektpuueckoe noiie. Ero nelicTBre Ha 3JIEKTPUYECKUE 3aPSIbI.

Hampsok€aHocte  snektpuueckoro  monst.  [IpoOuerit  3apsa.  Jluauwm
HaIpsKEHHOCTHU AJIEKTPUUECKOro 1mojisi. OQHOPOIHOE 3IIEKTPUYECKOE TIOJIE.

[ToTeHUManbHOCTh 3JIEKTPOCTATUYECKOTO IOJs. Pa3HOCTH MOTEHLMAIOB WU
HamnpspkeHue. [loTeHuumanbHass sHeEprus 3apsja B AJIEKTPOCTATHYECKOM IOJE.
[ToreHuman anexkTpocTaTiyecKkoro nois. CBsA3b HANPSHKEHHOCTH IOJSA U Pa3HOCTH
NOTEHLHAJIOB JUISl 3JIEKTPOCTATUYECKOro moJid (Kak OAHOPOJHOIO, TakK H
HEOJTHOPOHOTO).

[IpuHUMND Cynepno3unyu JIEKTPUUECKHUX MTOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMepHO 3apspkeHHOM cdepbl. [lone
PAaBHOMEPHO 3apsbKEHHOro mo o0béMy mapa. Ilonme paBHOMEpHO 3apsiKEHHOM
OCCKOHEUHOM TUIOCKOCTH. KapTuHbl JTUHUN HaANpsDKEHHOCTH OJTUX TIONEH |
AKBUIIOTEHIHAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKH B 3EKTPOCTATUYECKOM IOJIE. Y CJIOBHUE PABHOBECHUS 3apsI0B.

JIpneKTpuKu B ANEKTPOCTATHYECKOM  TIOJIE. JAusnexkrpuueckas
IIPOHULIAEMOCTD BEILIECTBA.



Konnencarop. DnekTpo€MKOCTh KOHJEHCATOPA. DIJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locnenoBarenbHOe coenuHEeHNE
KOHJICHCATOPOB.

DHeprus 3apssKEeHHOTO KOHIEHCATOPA.

JIBM>KEHUE 3apsKEHHOW YaCTHIBI B OTHOPOJIHOM 3JIEKTPUYECKOM MOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKHE IPOLECCHL: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DBJIEKTPOCTaTUYECKash 3alllUTa, 3a3€MIIEHUE AJIEKTPONpUOOpOB,
KOHJIeHCaTOphI, renepatop Ban ne I'paada.

Hemoncmpayuu.

VY CTpoCTBO M MPUHLMUI AEUCTBHUS JIEKTPOMETPA.

DIIEKTPUUYECKOE TTOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3apSKECHHBIX IUIACTHH.

Mopaensb 351ekTpocTatTnaeckoro reaeparopa (Ban me I'paada).

[IpOoBOIHUKY B 3JIEKTPUUECKOM ITOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOUCTBO U AEUCTBUE KOHAEHCATOPA ITIOCTOSSHHOW U ITIEPEMEHHOM EMKOCTH.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUJIOCKOI'O KOHJIGHCATOpa OT IUIOIIAAH
MJIACTUH, PACCTOSTHUS MEXK1y HUMH U JUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3JEKTPUUECKOT0 NOJIS 3apsHKEHHOTO0 KOHAEHCaTopa.

3apsiaKa u pa3psiika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuxKym.

OueHka cui B3auMOAECHCTBUS 3aPSKEHHBIX TElL.

HaGnronenue npeBpallieHust SJHEPrUu 3apsHKEHHOT0 KOHASHCATOpa B SHEPTH IO
W3JIy4EHUS CBETOANO/A.

N3ydenne npoTrekanus TOKa B LEMH, COAEPKAIICH KOHJICHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIINAJIOB (HaTIpsKEHUS) npu
MIOCJIE/IOBATEIbHOM COEIMHEHUN KOHJIEHCATOPOB.

HccnenoBanue paspsana KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwstii 31eKmpuiecKuil mox.

Cuuia toka. [1ocTOSAHHBIHN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUYECKOTO Toka. McTouHMKH
toka. Hanpsixenue U u D/1C é&.

3akod OMa AJ1s1 y4acTKa LEeMnu.

DIIEKTPUUECKOE COIIPOTUBJICHUE. 3aBUCUMOCTD CONIPOTUBJICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JJWHBI W IUIOMIAJW MONEPEYHOTrO CEUYECHUS.
VY ienpHOE CONPOTUBIICHUE BEUIECTBA.

[TocnenoBarenbHOE, NMapalieIbHOE, CMENIAHHOE COEIMHEHUE MPOBOJHUKOB.
Pacuér pa3zBerBnénHbIX dnekTpuueckux nernei. [Ipasuna Kupxroda.



Pabota anextpuyeckoro Toka. 3akoH Jxoymnsa—JIeHuna.

MOIHOCTh 3JIEKTPUYECKOr0 TOKa. TemioBas MOIIHOCTb, BbIAENsieMas Ha
pe3ucrope.

OJIC u BHYTpeHHEE CONPOTHBIICHHME HCTOYHMKA ToKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM Iienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KoHnnencatop B 11enu nmocTosIHHOTO TOKA.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHME IIPOLECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IJIEKTPUIECKON IHEPTUH.

Hemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHUSL.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HampsDKEHHS U pE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOANO/IA.

3aBUCHUMOCTb CONPOTHUBJICHUS IUIUHIPUUYECKUX MNPOBOJHUKOB OT JUIMHBI,
IJIOIA/IM TOTIEPEYHOI0 CEYEHHUS U MaTepuala.

UccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPSKEHUH.

[Ipsimoe nzmepenue DJ[C. KopoTkoe 3aMblKaHUE ralbBaHUYECKOr0 3JIE€MEHTA
U OIICHKA BHYTPEHHETO COMPOTUBJICHUS.

Crioco06sI coeTMHEHHST HCTOUHUKOB Toka, J/[C GaTapeil.

UccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXKIY MOJIIOCAMU HCTOYHHUKA TOKA
OT CUJIbI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuxKym.

HccnenoBanue cMEMIaHHOTO COEAUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIECHUS MPOBOTHUKOB.

UccnenoBanue 3aBUCUMOCTA CHJIBI TOKAa OT HANPSOKEHUS JJIS  JIAMIIBI
HaKaJMBaHMUSL.

VYBenuueHue npejerna u3MepeHus: amnepMmerpa (BoJIbTMETPaA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIIEHUS NCTOYHUKA TOKA.

NccnenoBanune 3aBucumoctu DJ[C raJbBaHMYECKOrO 3JIEMEHTA OT BPEMEHHM
IIPU KOPOTKOM 3aMbIKaHHH.

UccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEXKIY MOJIIOCAMU HCTOYHHUKA TOKa
OT CUJIbI TOKA B IIEIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOUTHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHvix cpeoax.

DneKkTpuyueckass MPOBOAUMOCTh  Pa3JIMYHBIX  BEIIECTB.  DJEKTPOHHAs
IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHUMOCTb CONPOTHBJIEHUS METAJUIOB OT
Temriepatypbl. CBEpXIIPOBOANUMOCTb.



DJIEKTPUYECKUI TOK B Bakyyme. CBOKCTBA AIEKTPOHHBIX ITYYKOB.

ITorynpoBOJHUKH. CoOcTBeHHas " IIPUMECHAs IPOBOJUMOCTb
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBogHIUKOBBIE TPUOOPHI.

DONEKTPUYECKUH TOK B AJIEKTPOIUTAX. DJIEKTPOJUTUYECKAs JUCCOLHALMS.
DnekTponns. 3akoHbl Dapajaes 1 AIEKTPOIn3a.

OnekTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAMOCTOSTEIbHBIN
pa3psa. Paznuunblie THITBI caMOCTOATENBHOTO pa3psaa. Momnnaus. [Lazma.

TexHnu4eckne yCTpOMCTBA M NPAKTHUECKOE IPUMEHEHHUE: Ta30pa3psIHbIE
JaMIbl, AJIEKTPOHHO-Ty4YeBas TpyOKa, MOIYNPOBOAHUKOBBIE MPUOOPHI: TUOI,
TPAH3UCTOP, (POTOIMON, CBETOAMON, TajbBaHUKA, paQUHUPOBAHHE MEIH,
BBITJIABKA AJIFOMUHUS, dJIEKTPOHHAsI MUKPOCKOIHS.

Jemoncmpauuu.

3aBUCUMOCTb COITPOTHUBIICHHSI METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHbl 3ekTposn3za Papajes.

HckpoBoni paspsia U IpOBOAUMOCTE BO3yXa.

CpaBHeHHE NPOBOAMMOCTH METAJIOB U MOJYIPOBOAHUKOB.

OaHOCTOPOHHSISI NPOBOAUMOCTD JUO/A.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomol, npaKkmuxKym.

HaGumoienue snextponusa.

N3mepenue 3apsaa OAHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCHMOCTM  CONPOTHBIIEHUS  TEPMOpPE3UCTOpPA  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

Du3nYeCKUil MPAKTUKYM.

CrocoObl u3MepeHns PU3NYECKUX BEIMYHUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPHUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTENbHBIE MOIPEIIHOCTH U3MEPEHUN (PU3HUECKUX BEJIHYUH.
OneHka rpaHull MOrPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(u3nuecKux BENWYUH, IPOBEpPKA IMPEIJIOKEHHBIX TUIOTE3 (BBIOOpP M3 pador,
ONMMCAaHHBIX B  TEMAaTUYECKMX  paszaenax  «YUYEHMYECKMH  JKCIEPUMEHT,
JabopaTtopHblie paboThl, TPAKTUKYM).

MexnpeameTHbie CBA3M.

N3yuenue kypca Qusuku yrayonéaHoro ypoBHa B 10 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCcamMH
MaTeMaTUKH, OMOJIOrMH, XUMUH, TEOrpaPuu U TEXHOJIOTHUH.

Mesicnpeomemmuvie noHAmMUA, C6A3AHHbBIE C UZYUCHUEM MEMOO08 HAYUHOZ20
no3HanuA: SIBJICHUE, Hay4YHBIH (haKT, rUrore3a, (puzndeckas BeIMYMHA, 3aKOH,



TEOpHUs, HaOIIOJAEHUE, 3KCIEPUMEHT, MOJECIUPOBAHHE, MOJAEIb, H3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, ITUPPOBaAs 1abopaTopusl.

Mamemamuka: penieHue cucteMbl ypaBHeHud. Jluneiinas QyHkIms,
napabosa, runepboria, ux rpaduku U cCBOMCTBA. TpuroHoMmerpuieckue (GpyHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 UX MPOEKITUU HAa OCH KOOPJIMHAT, CIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe IBI)KEHUE B JKHMBOM mpupoje, nupdysus, ocMmoc,
TEIIOOOMEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arpsA3HEHUE OKPYXKAlOLIeH cpeabl,
yTHiM3amnuss OWOOPTraHMYECKOr0 TOMJWMBA JIJI1  BBIPAOOTKH  «TEMJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHNUE U KATUJUISIPHBIC SIBJICHUS B IIPUPO/IE,
AIEKTPUYCCKHE SBJIICHUS B )KUBOU TIPHUPOJIC.

Xumusa: JHCKPETHOE CTPOCHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ,
MOJIb BEIlECTBA, MOJSIpHAsh Macca, IOJIydYeHHE HAHOMAaTepUajoB, TEIJIOBbIE
CBOMCTBA TBEPABIX TeJ, )KUJIKOCTEH W Ta30B, KUJKUE KPHUCTAIUIBI, DICKTPHUECKHE
CBOMCTBA METAJIJIOB, BJEKTPOIUTUYECKAS TUCCOIMAIINS, TaTbBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

T'eozpaghus: BnaxHOCTh BO3yXa, BETPHI, OApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE JBUKEHUN C UCHOJb30BAHUEM MEXAHU3MOB,
y4€T CyXOro | JKHJIKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIIUU
(KpOHILTEH, pemérdyaTtble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHUs
MEXaHHKA B TEXHUKE (TUPOCKON, BOJOMET W JPYyTUE), JBUTATEIh BHYTPEHHETO
cropanwusi, mapoBasi TypOuHa, OBITOBOW XOJOIUIBHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIyYeHUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE€ HaHOMATepHaloB, U
HAHOTEXHOJIOTUM, JJIEKTPOCTATHYECKas 3allUTa, 3a3eMJICHUE SJIEKTPOIpPHOOpPOB,
ra3opa3psyIHbIC JaMIIbI, TOJTYITPOBOJHUKOBBIC TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DjaekTpoguHAMMKA.

Tema 4. Maznummnoe noe.

B3anmoneiicTBue TMOCTOSHHBIX MArHUTOB W IMPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM WHAYKUMM. [lpuHumn cynepnosunuu
MAarHUTHBIX TTOJIeH. JINHNM MarHUTHOM UHYKIUH.

MarnutHoe 1oJjie IPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Dpcrena.

Cuiia Amnepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna JlopeHnua, e€ HanpaBJICHUE U MOYJb. J|BMKEHUE 3apyKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Padota cuiel Jlopeniia.

MarunutHoe none B Beuectse. DeppoMarHeTrky, napa- U IMaMarHeTHKy.



Texnnueckue YCTPOfICTBa N  TCXHOJOIMYCCKHUC IIPOHCCChI: NPHUMCHCHUC

ITOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJICKTPOIBUTATEh SIKOOH, YCKOPHTENN dJIeMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  MHOIYKUMM ~ MAarHATHOTO  TOJIS  MOJOCOBOIO M
OJJKOBOOOPA3HOIO MOCTOSTHHBIX MArHUTOB.

KapTtrHa nuHu MarHUTHOW MHIYKUWH MOJI JJIMHHOTO MPSAMOIO IPOBOIHHUKA
Y 3aMKHYTOI'O KOJIbLIEBOI'O MPOBOIHHUKA, KATYIIKH C TOKOM.

B3aumogpeiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habnronenue nBuKeHUs y4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

ITpuHImn JNEeNCTBUSA AEKTPOU3MEPUTEIBHOTO npubopa
MarHUuTO3JEKTPUYECKON CHCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomul, nPaAKmMuKym.

HccnenoBanue MarHUTHOTO IMOJIS TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiCTB (heppOMarHeTUKOB.

HccnenoBanue neicTBHS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenune cunpl Amrepa.

N3yuyenune 3aBUCUMOCTH CcUIIbl AMIIEpa OT CHJIBI TOKa.

OnpeneneHne MarHUTHOM MHIYKLIUHA HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. Inekmpomaznumnan UHOYKYUAL.

SBneHne DIIEKTPOMArHUTHOM HMHAYKIMHU. [IoTOK BEKTOpa MarHMTHOU
uaaykmuu. OJIC mHayknuu. 3aKoH 3JIEKTpOMarHuTHoW wuHAykuun dapanes.
Buxpesoe anexrpuueckoe nose. Toxku Dyko.

O/JIC uvHAyKUMHM B TNPOBOJHHUKE, JBHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuino Jlenuna.

NupyktuBHOCTh. KaTylika HMHIYKTUBHOCTM B IL€NM IOCTOSHHOTO TOKa.
Asnenne camonHaykiuu. 9J1C caMOMHIYKIUU.

OHeprusi MarHUTHOTO ITOJIL KaTYIIKH C TOKOM.

DJIEKTPOMATrHUTHOE TOJIE.

TexHuuyeckre ycTpoiiCTBa M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIIMOHHAS
neYb, COJIEHOM I, 3alllMTa OT AJIEKTPU3ALMU TeJl NPU JIBUKEHUH B MATHUTHOM I10JI€
3emuiu.

Jemoncmpayuu.

HaOnronenue siBjaeHus 3JIEKTPOMAarHUTHOM UHTYKLIHH.

Hccnenoanue 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHMTHOIO ITOTOKa.



IIpaBuno Jlenna.

[Tanenne marauTa B aJIIOMUHUEBOM (MEIHOM) TpyOeE.

SIBneHre CaMOMHTYKIIHH.

UccnenoBanue 3aBucumoctdt IJIC caMOMHAYKIIUM OT CKOPOCTH MU3MEHEHHUS
CUJIbI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomot, NPAKMUKYM .

UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUH.

OnpeneneHne MHIYKIUU BUXPEBOTO MATHUTHOTO MOJIS.

UccnenoBanue siBJIeHUS] CAMOUHTYKIIMH.

COopka MoieH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen S. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1e0anus.

Konebarenpuas cucrema. CBOOOIHBIE KOJIEOAHMS.

IMapmonnueckue konebanusi. KuaemaTndeckoe W TWMHAMHUYECKOE OIMHCAHUE.
DHEpPreTUYecKoe ONnucaHue (3aKOH COXPaHEHUsT MEXaHUYECKON sHepruu). BeiBoj
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM W3 UX DHEPTreTUYECKOro U
KHMHEMATUYECKOrO OMHUCAHUS.

Ammmntyna u ¢aza xonebanmif. CBsI3p aMIUTUTYABI KOJNEOAHUN HCXOTHOU
BEJIMYMHBI C aMIUTUTYAaMHU KoJIeOaHUM €€ CKOPOCTU U YCKOPEHHUSI.

Ilepron u wyactora KojeOGanuii. Ilepmom ManbiX CBOOOJTHBIX KoJIeOAHHUH
MaTEMaTUYECKOTO MasTHUKa. llepuom CBOOOMHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonstue o 3atyxarmux kKonedanusx. BeiHy)/1eHHbIE KOeObaHus. Pe3oHaHc.
PesonancHas kpuBas. BrausHue 3aTyxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKONICOAHMS.

TexHU4ecKre yCTPOMCTBA U TEXHOJOTHYECKUE MPOIECCHl: METPOHOM, Yachl,
Kaydelv, My3blKaJbHbIe HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuch K0JIe0ATEILHOTO JBUKCHUSI.

Habnronenne HE3aBUCUMOCTH NEPUOJa MaJbIX KOJIEOAHUI Ipy3a HA HUTH OT
aAMIUTATYABL.

HccnenoBanue 3aTyxammux KoieOaHU U 3aBUCUMOCTH Tepruoaa CBOOOTHBIX
KOJIeOaHHI OT CONPOTUBJIICHHUS.

HccnenoBanue konebaHuWid rpy3a Ha MACCUBHOM TIPYKMHE C LEIbIO
dbopmupoBaHUs PEACTABICHUIN 00 MACAIbHON MOJIETH MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NIPHU KOJIeOAHUAX TPy3a Ha IPY>KUHE.

UccnenoBanue BoIHYKICHHBIX KOJICOAHUM.

HaGnronenue pe3onanca.

Yuenuueckuit skcnepumenm, nabopamopnuie padomeol, npaKmuKym.



N3mepenne mnepuoga CBOOOJIHBIX KOJEOAHWW HUTSIHOTO M MPYKUHHOTO
MasITHUKOB.

N3ydeHue 3aKOHOB ABUKEHUSI T€Ia B X0JI€ KoJicOaHUI Ha yIPyroM IMoJIBECeE.

N3yuyeHue NBUKEHUS HUTSHOIO MasiTHUKA.

[IpeoOpazoBanue 3HEPTUM B MPYKUHHOM MasiTHUKE.

Nccnenoanue yObIBaHUS aMILTUTY/ bl 3aTyXaOMIKUX KOJIEOAHUM.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUM.

Tema 2. Inekmpomaznumusie Konebanus.

Konebarenpubiit koHTYyp. CBOOOAHBIE SJEKTPOMArHUTHBIC KOJeOaHUS B
uaeanbHOM KojeOaTeabHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTY]IbI
3apsiia KOHJEHCATopa ¢ aMIUTMTY10M CHIIbI TOKa B KOJe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHUS YHEPTUU B UACAIILHOM KOJIeOaTEIbHOM KOHTYPE.

3aTyxaronme AIEKTPOMAarHUTHBIE KoJieOaHus. BriHyXeHHbIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbIl TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYOHOE U
JEICTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HAMpsDKEHHs NpU PpasiaudHor Qopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycoMJanpHbId NIEPEMEHHBIM TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllKa
WHJIYKTUBHOCTH B LIEMM CHHYCOHWJAJIBHOIO IEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onanc HanpsxkeHU.

Uneanbubiii  Tpanchopmartop. IlpomsBoactBo, mepemaya u  moTpebiIeHHe
JJIEKTPUYECKOU SHEPTUMU.

OKOJIOTMYECKAE PHUCKU TPU NPOU3BOACTBE dIIeKTpodHepruu. KynbTypa
UCITOJIb30BAHUS JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HMU.

TexHU4eCKne YCTPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: IIEKTPUUECKUU
3BOHOK, T'€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUY JJIEKTPONepeaay.

Jemoncmpayuu.

CB0OOOIHBIE DJIEKTPOMATrHUTHBIC KOJICOAHMSI.

3aBUCUMOCTb YaCTOThI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTU M EMKOCTHU
KOHTYypa.

OcnuorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOaHUM.

I'enepaTop He3aTyxaroUUX JIEKTPOMATHUTHBIX KOJICOAHHH.

Mopenp 3JIEKTpOMarHuTHOTO TeHEPATOPA.

BoiHyXI€eHHbIE CUHYCOUAQIbHbIE KOTEOaHUSI.

Pe3ucrop, kaTymika MHAYKTUBHOCTH M KOHJEHCATOP B LIENH MEPEMEHHOIO
TOKA.

Pezonanc mnpu 1moCIENOBAaTENIbHOM COCAWHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

VYcTpoicTBO M IPUHITUT ACUCTBUS TpaHcPopMaTopa.



Mopnenbs AMHUY 3JIEKTpONepeadu.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomsl, npAKmMuKym.

Nzyuenue tpancopmaropa.

HccnenoBaHue MepeMEHHOr0 TOKa 4Yepe3 IOCIEAOBATEIIbHO COECAUHEHHBIE
KOHJEHCATOP, KaTyIIKy U PE3UCTOP.

HaGnrogenue a5eKTpoMarHuTHOrO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAHUMHbBLE 60IHbL.

MexaHnudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. [lonepeunsie u
OpOJOJIbHBIE BOJHBL. llepron, CKOpOCTH pacnpocTpaHEHUs W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpa)XX€HUE, MPEIOMJICHUE, MHTeppepeHuus M
nudpaxuus.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[IIymoBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEJIbI.

DONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS M3IYUYEHHUS 3JEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalusi BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPaX€HUE,  IPEIOMIICHUE,
noJsipu3anus, HHTepdepeHuns u AuQpakims.

[Ilkana 3neKTpOMarHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLHIIBI panoCBsA3U U TeneBueHus. Panqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEMBI.

TexHuyeckne ycTpoicTBAa M MNPAKTUUYECKOE TNPUMEHEHHE: MY3bIKaJbHbIE
UHCTPYMEHTBI, pajiap, paJuonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBasi JUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacpOCTPaHEHHE MMONEPEUHBIX U MPOOJILHBIX BOJH.

Kone6momieecs: Te10 Kak HCTOYHUK 3BYKa.

3aBUCUMOCTD JITMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habnronenue orpakxeHus! U IPETOMIIEHUSI MEXaHUYECKUX BOJIH.

Ha6nronenune uatepdepeHunu 1 1upakiini MEXaHUYECKUX BOJIH.

AxycTHYEeCKU pEe30HaHC.

CBoiicTBa ynbTpa3ByKa U €r0 IPUMEHEHHE.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
4aCTOTOM KOJIeOaHUH.

HccnenoBanne  CBOMCTB ~ JJIGKTPOMAarHWTHBIX — BOJIH: OTpaKEHHUE,
MpeNoOMIIEHHE, OosIpU3anus, tudpakius, HHTeppepeHus.

O6HapyxeHue nHOPAKPaACHOTO U YIbTPAPUOIETOBOTO U3TYyUEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.



N3ydeHnne napaMeTpoB 3BYKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMonrHEHOE pacpOCTPAHEHHUE CBETA B OQHOPOAHOM cpene. JIyu cBera.
To4euyHbI KICTOUHUK CBETA.

OtpakeHue cBeTa. 3akoHbI OTpakeHus cBeTa. [locTpoeHue nzoOpakeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIIEHUS CBETa. AOCONIOTHBINA MTOKa3aTelb
npenomiieHusi. OTHOCUTEIIbHBIN MOKa3aTesb npeaomMiaeHus. [IocTosIHCTBO 4acTOThI
CB€Ta M COOTHOUIECHHWE JIMH BOJH TNPU NEPEXOAE MOHOXPOMATUYECKOIO CBETa
4yepes3 rpaHully pa3zena AByX ONTUYECKUX Cpel.

Xon nyueir B mpusme. Jucnepcus cBera. ClokHbIA cocTaB O€Ioro CBETa.
[Ber.

[Tonnoe BHyTpeHHEe oTpakeHue. lIpenenbHblil yroy MmojJHOro BHYTPEHHErO
OTpaXKEHUS.

CobOuparomie W pacceuBaromiue JuH3bl. ToHkas JswmH3a. DokycHoe
pacCTOSHME M OINTHUYECKas CHJia TOHKOW JIMH3bI. 3aBUCHMOCTHh (DOKYCHOTO
pacCTosTHUSI TOHKOW CHEpUYECKO JIMH3BI OT €€ TE€OMETPUU U OTHOCUTEIBHOTO
NIOKAa3aTeNs IPEIOMIICHHUS.

dopMysia TOHKOU JIMH3BI. Y BEJIMUECHUE, JaBAEMOE JIMH30M.

Xoxa nyda, MPOUIEAINIET0 JIMH3Y IOJ] MPOWU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. llocTpoeHne wn300pakeHU TOYKM M OTpe3Ka MpsSMOMl B
COOMpAIOIIMX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuyeckue nmpubopsl. Paspemaromas crnocodHocTh. [71a3 kKak ontuyeckas
cucTeMa.

[Ipenesnbr MPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

Bonnosass ontuka. Wutepdepenmus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOmOEHWS MaKCMMyMOB W MHUHHUMYMOB B HWHTEpGhEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HMCTOYHUKOB. [lpumepnl Kimaccuueckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [QudpakuuonHas pemérka. YciaoBHE HaOMIOIEHUS
[JIaBHBIX ~MAKCUMyMOB TMpU TAaJICHUd MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIIMOHHYIO PEIIETKY.

[Tonspusauus ceera.

TexHu4eckue yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHl: OYKH, JIyNa,
nepuckor, Qoroanmnapar, MUKPOCKON, MPOCKIMOHHBINA almapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpeaoMIIeHUS CBETA.

HaGnronenue moaHOro BHyTpEHHET0 oTpakeHusi. Mozesb CBeToBO/IA.

HccnenoBanme Xoja CBETOBBIX ITYYKOB 4Yepe3 ILIOCKOMapasuiebHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBONCTB N300paKeHU B JIMH3AX.

Monenu MUKpPOCKOINa, TeJIeCKOIa.

Habmonenne natepdepeHIINT CBETA.

HaOmroienrie 1BE€TOB TOHKHUX TJIEHOK.

Habmonenue nudpakiuu cBera.

N3yuyenue nudpakiinoHHON pEmETKY.

Habmronenne nudpakiimoHHOTO CHEKTpa.

Habmonenue nucnepcuu cBera.

HaGnronenue nosisipusanuu cBeTa.

[TpuMeHeHre MOIIPOUIOB TSl H3YUYCHUSI MEXaHUUECKUX HATIPSKECHUH.

Yuenuueckuit sxcnepumenm, nadopamopmusvie pabomaol, NpAKmMuKym.

N3mepenune mokaszaTelns MpeoMIICHUS CTEKIIA.

UccnenoBanue 3aBucuMocTu (HOKYCHOTO pPACCTOSIHUSI OT BellecTBa (Ha
MPUMEPE JKUJIKUX JIUH3).

N3mepenne hokyCHOTO pacCTOSTHHS pacCeUBAIONTUX JIUH3.

[Tony4yenune n300pa>keHus B CUCTEME U3 IIOCKOT0 3epKaJia U JIUH3BI.

[Tony4yenune n300pa>keHUs B CHCTEME U3 JIBYX JIH3.

KoHcTpynpoBaHU€e TEIECKOMUIECKUX CHCTEM.

Habmonenune nudpakunu, uHTEpPEPEHIIMH U MOISPU3ALUU CBETA.

N3yuyenue nonsipusaiu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU TUAJICKTPHUKA.

N3yuenune naTEpPEpEeHIINY JIA3EPHOTO U3ITyUCHUS Ha ABYX IIETIAX.

Habmronenue nucnepcun.

Habmonenue u uccnenoBanue 1uppakiimOHHOTO CIIEKTpa.

HN3mepenne niMHbl CBETOBOM BOJIHBI.

[lony4yenue cnexkTpa U3Iy4EHHUS CBETOAMOJA MPHU MOMOIIM AU(PPAKIIHOHHON

PELIETKMU.
Pa3nen 6. OcHOBBI ClIeNIHAIBLHON TEOPHUH OTHOCUTEIHLHOCTH.
['pannnpl OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynatel

CHEHUAIBHONW TEOPUU OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBaid. IIpeoOpazoBanust  JlopeHiia.
VYcnosue npuuMHHOCTH. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHM U COKPALEHUE JJINHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YAaCTULIBI. JHEPTUs
IIOKOSI.



TexHuueckne yCTpPOHMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YACTHII.

YyeHn4ecKuil IKCIIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI, MPAKTUKYM.

Onpenenenne UMIyJIbCa W JHEPTUM  PEISATUBUCTCKUX dvacTull (IO
dotorpadusiM TpeKOB 3apsSXKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KBantoBasi pusuka.

Tema 1. KopnycKynapno-60ano6oit 0yaiusm.

PaBHOBecHOE TerioBOe u3NydeHue (M3iydeHue aOCOIIOTHO YEPHOTO Tena).
3akoH cMelenus: Buna. I'unore3a [1naHka o kBaHTax.

@DOTOHBI. DHEPTUA U UMITYJIHC (POTOHA.

®dotoadpdekt. OnbiTel A. I'. CtoneroBa. 3akonsl poTtodddexra. YpaBHeHUE
OitamreitHa s potodrddexra. «KpacHas rpanuina» ¢porodrddexra.

JlaBneHue cBera (B YACTHOCTH, [laBJIEHME CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpaXaromlyro moBepxHOcTh). Ombiter [1. H.
JleGenena.

BosHoBbIe cBOMcTBA yactull. BosHsl ne bponia. [InuHa BoaHb! ne bpois u
pasmepbl  00JacTH  JIOKAJIM3AIlMU  JBIDKyIIeWcs dactunbl.  KopmyckyssipHO-
BOJIHOBOM Ayanu3M. [{udpakius 351eKTpOHOB Ha KpUCTAILIAX.

Cneunduka uzmepeHul B MukpoMmupe. COOTHOIIEHHS] HEONpeaeIEHHOCTEN
I'eitzenbepra.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: CIEKTPOMETP,
dotornemeHT, (GOTOAATYMK, TYHHENIbHBIA MHUKPOCKOI, COJHE4YHas Oartapes,
CBETOJIUO/.

Jemoncmpayuu.

®ot0o3(HeKT Ha YCTAaHOBKE C IIMHKOBOW TJTACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETro Gporodddexra.

HccnenoBanue 3aBUCUMOCTH  CONPOTUBIICHUS  MOJYNPOBOAHUKOB  OT
OCBELLIEHHOCTHU.

Cseronuon.

Conneunas Oarapes.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanue dorope3ucropa.

N3mepenue nocrosinuoi [Inanka Ha ocHoBe uccnenoBanus Gorodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pEe3 CBETOMO/ OT HAIIPSIKEHUSI.

Tema 2. Qusuka amoma.

OnbITEl 10 HMCCIEAOBAHUIO CTpoeHUs artoma. IlmaHerapHas Mojaens aToma
Pezepdopaa.

[Toctynatel bopa. M3nydyenue u nornomenue GoToHOB MpH Mepexoie aroma
C OJIHOT'O YPOBHSI JHEPTUHU HA APYTOM.



Buap! ciektpoB. CiekTp ypOBHEM Y3HEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPaIbHbIN
aHaJnu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopenb onbiTa Pesepdopra.

HaOmronenue nuHe4aThiX CIIEKTPOB.

Y CTpOUCTBO U AEUCTBHE CUETUNKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue JJIMHBI BOJIHBI JA36PHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habmronenue mHelyaToro cuekTpa.

NccnenoBanue criekTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOAA U MU3MEPEHHUE
noctostHHOM Punbepra.

Tema 3. Quzuka amomno2o A0pa u I1eMeHmMAPHLIX YACMUY.

Hyxnonnas monens siapa I'eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PapnoaktuBHOCTE. Alnbda-pacman. DIEKTPOHHBIA M TMO3UTPOHHBIA Oera-
pacnaa. ['aMma-usimydenue.

3aKOH pPaJUOAKTMBHOIO pacnaja. PaguoakTWBHBIE HM30TONBI B IPUPOJIE.
CBoiiCTBa MOHHU3UPYIOLIETO H3Iy4YEHUs. BiusHHE pagMOaKTUBHOCTA Ha YKUBBIC
opranusmbl. EcrecTBenHbiit pon uzmyderus. Jlosumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes siaep. AnepHeie peakTopsl. [Ipodiemsr
yIPaBIIEMOIO TEPMOSIEPHOTO CHUHTE3a. OJKOJOTMYECKHE AacCHEKThl pa3BUTHUSA
SAIEPHON DHEPTETUKH.

Meroasl perucTpanuvy U UCCIEI0BAHUSA DJIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTAJIBHBIE B3aUMOACUCTBUA. bapuOHBI, ME30HBI W JICIITOHBI.
[TpencraBnenne o CtangaptHoi Moaenu. KBapk-TiooHHas MO/IENb aApOHOB.

O®usuka 3a npegenamu CTaHmapTHOW Mojnenu. TéMHas Martepuss U TEMHAas
JHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHU4eCKHe yCTPOUCTBA M TEXHOJIOTMYECKUE MPOLECCHI: TO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas Oomoa,
MarHUTHO-PE30HaHCHasi ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomsl, npAKmMuUKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusm).

HccnenoBanue paanoakTUBHOIO ()OHA C UCIIOJIB30BAHUEM JI03UMETPA.

N3yuenue normiouieHus 0eTa-4acTull aIFOMUHUEM.

Pa3znen 8. JjieMeHTHI ACTPOHOMMH M ACTPOPU3UKH.



OTansl pa3BUTHS aCTPOHOMHUH. [IpuKitaHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE
actpoHoMHH. [IprMeHHMMOCT, 3aKOHOB (DU3UKU [JIsI OOBSICHEHHS MPUPOJIBI
KOCMHYECKUX 00HEKTOB.

MeToapl  aCTpOHOMHYECKMX HccienoBaHuil. COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJAOTENECKONbI, BHEATMOC(hEpPHAst aCTPOHOMHUS.

Bun 3B&3mnoro neba. Co3Be3nus, sipkue 3BE3MbI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

Conneynas cucrema.

Connue. ConHeynas akTuBHOCTb. McTounnk sHeprun ConHua U 3BE31.

3BE3/bl, NX OCHOBHbBIE XapaKTEPUCTUKH. J[MarpamMma «CreKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3JbI IJIABHOM IOCIEAOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]] IJIaBHOM MOCJENOBATEIIBHOCTU. BHYTpeHHEE CTpocHuE
3B€31. COBpEMEHHBIE MPEICTABICHHUS O MPOUCXOXKICHUU U 3Boatounu ConHua u
3BE3/1. DTallbl KU3HU 3BE3].

Mneunsiii Ilyte — Hama ['anmaktuka. [lonoxenne m neuxenune ConHia B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u xBasapsl. YEpHbIE ABIPHI B sApax
raJgaKTUK.

Bcenennas. Pacmmpenune Beenennoit. 3axkon Xa06ma. Pazberanue rajmakTuk.
Teopus bonsiioro B3psiBa. PenmkroBoe usiryueHue.

Macmrabnas ctpykrypa Beenennoil. MetaranakTuka.

Hepeménnble npo6sieMbl aCTPOHOMUHU.

Yuenuueckue navniooenus.

Habmonenus 3BE3nHOr0 HEOGA HEBOOPYXKEHHBIM TJ1a30M C UCIOJIb30BaHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUM JJIsi OMPEIeTICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3us CeBEepHOro Noylapus U spKue
3BE3bI.

Habmonenuss B Teneckonm JIyHBI, IUIaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOILICHUH.

Du3nYeCKUil MPAKTUKYM.

CrniocoObl u3MepeHus PU3NYECKUX BEIMYHUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U [IUPPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATUYUKOBBIX CHCTEM.
AOGCOITIOTHBIE U OTHOCHUTENIbHBIC TTOTPEITHOCTH U3MEPEHUIN (PHU3NUECKUX BEINYHH.
OneHka rpaHull MOrpenHOCTEN.

[IpoBeneHue KOCBEHHBIX HW3MEPEHUM, MCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BEIMYMH, MPOBEPKA MPEIJIOKEHHBIX THUIOTE3 (BBIOOp U3 pPadoT,
ONMMCAaHHBIX B  TEMAaTUYECKMX  pas3aenax  «YUYEHMYECKMH  JKCIEPUMEHT,
n1abopaTtopHblie paboThl, IPAKTUKYM).

O6o01maonee NOBTOPEHUE.



O0o00uIeHre U cUcTeMaTH3alMsl COEepkKaHUs pa3fenoB Kypca «MexaHukay,
«MonekynapHas u3KMKa U TEPMOJUHAMUKAY, «DNeKTpoanHaMukay, «Konebanus
U BOJHBDY, «OCHOBBI CHENUAJBbHOM TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busmkay, «3TEMEHThI ACTPOHOMUU U ACTPOPUBHKI».

Pons ¢Qusuku u acTpoHOMUM B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU cdepax JAesTENbHOCTH YeIOBEKa, POJb U MECTO (DU3UKH
Y aCTPOHOMHM B COBPEMEHHOM HAYYHOW KapTUHE MUPA, 3HAUCHHE OINKCATEIbHOM,
CUCTEMATU3HUPYIOLIEH,  OOBSICHUTENIbHOM W  NPOTHOCTHYECKOW  (yHKUIHA
du3ndeckoi Teopuu, poib (PU3NUECKO TEOPUU B (OPMUPOBAHUU MPEACTABICHUN
0 (u3HYecKor KapTHHE MHUpPa, MECTO (PU3UYECKOM KapTUHBI MUpa B OOIIEM PATY
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX ITPEACTABIICHUN O PUPOJIE.

Me:knpeaMeTHbIe CBA3H.

N3yuyenue «kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kjacce
OCYILECTBIIIETCS ¢ YYETOM COIEPIKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCcaMH
MaTEeMaTHKH, OUOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nOHAMUA, CE6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SIBJICHUE, Hay4YHBbIH (aKT, runore3a, (Qpunyeckas BeIWYUHA, 3aKOH,
Teopus, HaOIIOJEHUE, 3KCHEPUMEHT, MOJECIUPOBAHHE, MOJAEIb, HW3MEPEHUE,
MOTPEUTHOCTU U3MEPEHUN, U3MEPUTETbHBIC TPUOOPHI, 1M poBast ladbopaTopus.

Mamemamuxka: peEUICHUE CHCTEMbl YpaBHEHUU. TpuroHoMmerpuyeckue
(YHKIMHU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJIECTBO. BEKTOpPBI M MX IMPOEKIMH HA OCU KOOPIAWHAT, CIIO)KEHHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHbIX (QyHKUUNA. [Ipu3Hakum 1om0OMS TPEYroJbHUKOB,
OTIpeJIeNICHHE TIOMIA U TIIOCKUX (hUryp u oobéma Ted.

buonozcua: >nekrpuyeckue SIBIEHUS B JKUBOW MPHUPOJE, KOJIeOATEIIbHBIE
JIBW)KCHUS B JKMBOW TIPUPOAE, DIKOJIOTMYECKHE PHUCKU IPU HPOU3BOICTBE
ANEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLEW  Cpelpl,
yJIBTPa3BYKOBasl JUAarHOCTMKAa B MEIWLMHE, ONTHYECKHUE SBJICHUS B KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE ATOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TEJ, MEXaHM3Mbl O0Opa30BaHUSI KPUCTAJUIMYECKON pPEMIETKH, CHEeKTPaIbHBIN
aHaJIn3.

I'eozpachusa: marauTHplE mTOMIOCA 3€MJIM, 3QJE€KA MATHUTHBIX YO,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

TexHnonocua: TPUMEHEHHE TMOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMATHUTOB,
aNeKTpoaBUTaTeNb SIkoOu, reHepaTop MEPEeMEHHOro TOKA, WHIYKIMOHHAS TeYb,
JMHUHN JJEKTPOIEepenay, MIEKTPOIABUTaTENb, patap, paIuoONpUEMHUK, TEIEBU30D,
aHTteHHa, TtenepoH, CBY-meub, ynabTpa3ByKoBash JMArHOCTUKA B TEXHHKE,



HpOeKHI/IOHHHﬁ arIiapar, BOJIOKOHHas OIITHKA, COJIHCUHAsA 6aTape;1, CITYTHHKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SHCPTCTHUKA U 3KOJIOTUYCCKHUC aCIICKThI eé Pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHUMA [TIPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUs ydeOHOro rmpeamera «Du3uKay
JIOJKHBI OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYyKOBOACTBOBAThHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpPUEHTAIlMH, TIO3UTHUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PacCHIMPEHUE >KU3HEHHOIO
ONbITA U OMNBITA JEITEIBHOCTA B MPOLIECCE peaTu3allii OCHOBHBIX HaIlPABJICHUN
BOCIIUTATEJILHOU JIESITEJIbHOCTH, B TOM YHUCJIE B YACTH:

IPaKIaAHCKOI0 BOCIIMTAHMS:

e CHOPMUPOBAHHOCTD TPAXKAAHCKOU TO3UIMU OO0YUYAIOIIETOCS KaK aKTHBHOTO
M OTBETCTBEHHOTI'O WIEHA POCCUICKOrO 0OIIECTBa;

e[IPUHSATHE TPAJUIMOHHBIX  OOIIEUETIOBEUECKMX T'YMAHUCTUYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEN

*TOTOBHOCTh BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX T'PAXKIAHCKOTO
o0miecTBa, Yy4yacTBOBaTb B CaMOYIpaBJIEHMH B 00pa30BaTEIbHON
OpraHu3aluy;

e YMEHUE B3aMMOJCHCTBOBATh C COLMAIIBHBIMA UHCTUTYTAMU B COOTBETCTBUHU

¢ UX QYHKIHUSIMU U HA3HAYCHHUEM;

¢ TOTOBHOCTh K T'YMAHUTAPHOMN U BOJIOHTEPCKOU €A TEIILHOCTH.

NMAaTPUOTUYECKOI0 BOCIIMTAHMS:
e cC(hOPMUPOBAHHOCTH POCCUHCKOU rpaXJaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA,;
¢ [ICHHOCTHOE OTHOLIECHHE K TOCYAapCTBEHHBIM CHUMBOJAM, JIOCTUXECHUSIM
POCCHICKHMX YUEHBIX B 00J1aCTH (PU3UKH U TEXHUKE.
AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:
e cC(hOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOT O TTOBE/ICHHUS;
¢ CITOCOOHOCTh OIICHHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B ICSATEILHOCTH YUYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO OyAyIIero.

3CTETHYECKOI0 BOCIIMTAHMS:

¢3CTETUYECKOE OTHOIICHHWE K MHPY, BKIOUAass OCTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIET0 PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHMS:



e UIHTEPEC K pa3IUuHbIM chepaMm npodhecCHOHATBHON NEATeIbHOCTH, B TOM
YUClie CBA3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBEpIlIaTh
OCO3HAaHHBIN BBIOOP Oymymiel mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TIJIAHbL;

¢ TOTOBHOCTh U CIIOCOOHOCTh K OOpPa30BaHMIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(bU3UKH HA TPOTSHKEHUU BCEH KU3HMU.

IKOJIOTHYECKOT0 BOCIIUTAHUS:

e COPMHUPOBAHHOCTh DKOJIOTUYECKOW KYJIbTYpPbl, OCO3HAHHUE TIJI00ATHLHOIO
XapakTepa dKOJIOTUUECKUX MPoOeM;

e IUJJAHUPOBAHUE M OCYILIECTBJICHUE JIEMCTBUM B OKPYKAKOIIEH Cpele Ha
OCHOBE 3HaHUS 1IeJIeH YCTOMUUBOTO Pa3BUTHUSI UETIOBEUECTBA;

ePaCIIUPEHUE OIbITA JEITEILHOCTA SKOJOTMYECKON HaMpaBJICHHOCTU Ha
OCHOBE UMEIOIIMXCS 3HAHUM 1O (PUBHKE.

HEHHOCTH HAYYHOT'0 MO3HAHUSA:

e cCHOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HU3NIECKON HAYKH;

*OCO3HAHUE IIEHHOCTU HAy4YHOH JAESTEIbHOCTH, TOTOBHOCTh B IMpOIECCe
M3ydeHUsT (PUBMKU OCYIIECTBIISTh MPOCKTHYIO M HCCIIEIOBATEIbCKYIO
JIeATEeNIbHOCTh UHANBUIYAJILHO U B TPYIIIIE.

METANNPEIMETHBIE PE3YJbTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBHS
Ba3oBbIe Jjornuyeckue AeMcTBUA:
¢ CAMOCTOATENLHO  (OPMYJIMPOBATH M aKTyaJU3UpOBaTh  MNpoOsieMy,
paccMaTpUBaTh €€ BCECTOPOHHE;
e ONIPENICTIATh LENH JEATEIbHOCTH, 3aJaBaTh MHapaMETPbl U KPUTEPUU HX
JIOCTUKECHUS,
*BBISIBJISITh 3aKOHOMEPHOCTM W NPOTUBOPEYHUST B  PACCMATPUBAEMBIX
(bU3NUECKUX SIBICHUSX;
epa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ y4ETOM aHAIM3a UMEIOIINXCS
MAaTEPUAIIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
*eBHOCUTh KOPPEKTHBBI B  JICSATEIBHOCTb, OLEHUBATh COOTBETCTBHUE
PE3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBUM JIEITEIbHOCTH;
¢ KOOPJIMHUPOBATh U  BBHIMIOJIHATH pabOTy B  YCIOBUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBUS;
e pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.
Ba3oBhIe uccieaoBaTebCcKHe A1elCTBUA .
*BJIAJICTh HAYYHOM TEPMHUHOJIOTMEHN, KIKOUYEBBIMU MOHATHUSIMA W METOJAMHU
buznuecKoil HayKu;



e BJIaJIETh HaBBIKAMH YYE€OHO-MCCIIE0BATENBCKOW U TPOESKTHON JI€ATEINbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
NOUCKY  METOAOB  peumleHHs 3aJady  (PU3MYECKOro  Colep KaHus,
IIPUMEHEHUIO Pa3JIMYHBbIX METOJOB MIO3HAHNUS;

eBJIAJIETh BHUJAMU JEATEIBLHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHUS, €ro
MHTEpIIpETALNH, TPEOOPa30BaAHNUIO U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX
CUTyalHsIX, B TOM YHUCJE IPU CO3AaHUU Y4YEOHBIX MPOEKTOB B 00JaCTH
bu3uky;

 BBISIBJISITH TIPUUMHHO-CJICJICTBEHHbBIE CBS3M W aKTyallU3MpOBATh 3ajauy,
BBIJIBUTaTh TUIIOTE3y €€ pElIeHHWs, HaXOAWTh AapPryMEHThl UL
JI0OKa3aTelIbCTBa CBOMX YTBEP)KJEHUM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

e AHAJM3UPOBATh IIOJIyYEHHbIE B XOJ€ pEIIeHUs 33Jaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBAaTh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBUSX;

eCTaBUTb M (OpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BATEIbHOM
JeSITeIbHOCTH, B TOM YHUCIIE IPU U3YYEHUH (DU3UKY;

e 1aBaTh OLEHKY HOBBIM CUTYallUsIM, OEHUBATh IPUOOPETEHHBIH OIBIT;

eyMETh IMEPEHOCUTh 3HAHUA 1O (U3UKE B MPAKTUUECKYIO 00J1acTh
KHU3HEAEATEIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IIPEIMETHBIX 00JIaCTEl;

* BBIJIBUTATh HOBBIE UJIEU, TIPETIAraTh OPUTMHAIBLHBIE TTOJIXO0/bI U PEIICHMUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, JOITYCKAIOIINE AJIbTEPHATUBHbBIE PEILICHUS.

Pa6ora ¢ nndopmanmeii:

e BJIAJICTh HABBIKAMHU MOTydeHUs] HHPOpMauu GU3HIECKOT0 COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IOMCK,
aHaJM3, CUCTEMATU3AIMI0 M HHTEPHpPETalHi0 MHPOPMALMU Pa3TUMYHBIX
BUJIOB U (DOPM IIpe/iCTaBICHHUS;

e OLIECHUBAThH JIOCTOBEPHOCTHh MH(OpMALUH;

¢ ICIIOJIB30BaTh  CPEACTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIMOHHBIX
TEXHOJIOTMA B  pPEUICHUMM  KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX MU
OpPTaHM3AllMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUI SPrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBbI, pPecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POpMaAIIMOHHOW 0€30M1aCHOCTH;

*C03/1aBaTh TEKCTbl (U3MUECKOTO COJAEp’KaHUS B PA3NIUUYHBIX (opMartax ¢
yu€TOM Ha3HaueHUs WH(OpMAaUM € IENEBOM ayAUTOpUHU, BBHIOHpas
ONTUMAJIbHYIO (DOPMY MPEACTABICHUS U BU3yAJIU3ALINU.

KoMMyHMKaTHBHbIE YHHBepPCAJIbHbIe YUeOHbIe 1elCTBHUS:



e OCYUIECTBJIATh OOLIEHWE HAa YypOKax (U3UMKHA U BO BHEYPOUYHOU
NeSITEIbHOCTH;

epacrmo3HaBaThb MPEANOCHUIKM KOHQIMKTHBIX CHUTyalluid W  CMSr4aTh
KOH(DIIUKTHI;

e Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHs C UCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

e [IOHUMATh M HMCIOJIb30BAaTh MPEUMYILECTBA KOMAaHIHON U MHIAUBUAYAJIbHOM
padoThI;

e BHIOMpATh TEMATUKy W METOAbl COBMECTHBIX IEHCTBUU C y4ETOM OOIIMX
WHTEPECOB U BO3MOYKHOCTEN Ka)0r0 YJeHa KOJJIEKTUBA;

e[[DUHMMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTH)KEHHUIO: COCTaBJIATh IUIAH
JENUCTBUHN, paclpeiesiTh POJIU ¢ YUYETOM MHEHUN YYaCTHUKOB, 00CYKIATh
pe3yabTaThl COBMECTHOM pabOTHI;

¢ OLICHMBATh KAYECTBO CBOEro BKJAJAa M Ka)KIONO y4aCTHHKA KOMAHJbI B
001U pe3ysbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

eIIp€UIaraTb HOBBIE MPOEKTHI, OLEHUBATH HJEH C NO3ULHU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

¢ OCYILLIECTBJISITh TO3UTUBHOE CTPATErMUYECKOE IIOBEACHHE B Pa3IUYHbIX
CUTyallUsiX,  MpPOSIBISATH  TBOPUECTBO M BOOOpakeHHe,  OBITh
MHUIUATUBHBIM.

PeryasiTuBHble yHMBepcajibHble YUeOHbIe 1eiiCTBHUSA
Camoopranusanus:

e CAMOCTOSATENILHO OCYIIECTBIIATh MO3HABATEIbHYIO JAEATEIHHOCTh B 00JIACTH
(U3UKH U aCTPOHOMMH, BBISBIISITh MPOOJIEMBI, CTABUTHh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

e CAMOCTOSATENIbHO COCTaBJIATh IUIAH PEHICHHS PACUETHBIX U KAUYE€CTBEHHBIX
3aJlay, TUIaH BBINOJHEHUS MPaKTUYECKON paboThl ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEAIOYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

e PACHIMPSATH PAMKH y4€OHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOUYTEHUH;

eJICNIATh OCO3HAHHBIA BBIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEILICHUE;

* OIIECHUBATH MPUOOPETEHHBIH OIBIT;

* CITOCOOCTBOBATh (DOPMUPOBAHUIO W MPOSBICHUIO SPYIUIMUA B 00JIaCTH
(U3UKH, TOCTOSTHHO IOBBIIIATH CBOM OOpa3oBAaTENbHBIA W KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAILHBIH HHTEJJIEKT:



e IaBaTh OIIEHKY HOBBIM CHTYallUsIM, BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YJIHTATOB IICIISIM;
eBJIQJICTh HABBHIKAMH  II03HABAaTCIIbHOW  pedeKCMH KaK  OCO3HaHHS
COBEPIIIACMBIX JACHCTBUN M MBICIMTEIBLHBIX MPOIIECCOB, UX PE3yIbTATOB U
OCHOBAHMUI;
¢ MICITOJIB30BATh MPHUEMBI PEQIICKCHH IS OIICHKHA CUTYyaIlud, BEIOOpa BEPHOIO
peleHus;
e YMETh OIICHUBATh PHCKH W CBOCBPEMEHHO NPWHUMATh PEIICHHUS IO HX
CHUIKEHUIO;
e IPUHUMATh MOTHUBBI W apryMEHThl JAPYTrUX IIPH aHAIM3e pPe3yIbTaToOB
JIeATCIIbHOCTH,
e IPUHUMATH €051, TOHMMAsi CBOM HEJOCTATKU U JJOCTOMHCTBA;
e [[PUHAMATh MOTHUBBI M apPryMEHTHI JAPYTHX IPU aHaJU3e pPe3yJIbTaTOB
JeATCIIbHOCTH,
e IPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OIMTHOKH.
B mpomecce mocTHX)EHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 10
dbusnke 9 YpPOBHSA CpenHero ooOmero o0pa3oBaHHS Yy OOydYaroIIUXCs

COBEPIIEHCTBYETCS OMOIMOHAITLHBIN WHTEIUICKT, MIPEAOIaTAFOIIHA
c(hOpMUPOBAHHOCT:
e CAMOCO3HAHUA, BKJTFOYAIOIIETO CIIOCOOHOCTH IOHUMATh CBOE

AMOLIMOHAJILHOE COCTOSIHUE, BUJETh HAMPABICHUS PAa3BUTHSI COOCTBEHHOU
AMOLIMOHAIILHOMN cepbl, OBITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHHUS, BKJIIOYAIOLUIETO CAMOKOHTPOJIb, YMEHUE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CHOCOOHOCTh aJanTUPOBATHCA K
HYMOILMOHAILHBIM MU3MEHEHHUSM U MPOSBISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOUIEH CTpeMIIEHHE K JOCTH)KEHUIO 1IeJT U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTb, YMEHHME JECHCTBOBATH, MCXOHS W3
CBOHMX BO3MOKHOCTEH;

eSMIIATUH, BKJIIOYAIOIIEW  CHOCOOHOCTh  IMOHUMATh  3MOLMOHAJIBHOE
COCTOSIHUE JAPYTUX, YYUTHIBATh €ro IpPH OCYIIECTBJIECHUU OOILEHUS,
CIOCOOHOCTh K COYYBCTBHUIO M CONIEPEKUBAHUIO;

e COLIMATBHBIX ~ HABBIKOB,  BKJIIOYAIOUIMX  CIIOCOOHOCTh  BBICTPAMBaTh
OTHOILIEHUSI C JAPYTUMH JIOAbMH, 3a00TUTHCS, MPOSABIATH HHTEpEC U
paspemiaTb KOH(QIUKTHI.



[NPEAMETHBIE PE3VJIbTATDI

K koniy oOyuenus B 10 knacce mpeaMeTHbIE pe3yJbTaThl Ha YIIyOJEHHOM
YPOBHE JIOJIKHBI OTPpaXXaTh CHPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:
e[IOHUMATh  pOJb  (U3UKA B  DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
DKOJIOTHYECKOM, COINMAIBHOW ¥ OJTUYECKOW cdepax IesTeIhbHOCTH
YeJI0BEKa, POJib U MECTO (PM3MKHU B COBPEMEHHON HAYYHOU KapTUHE MHpa,
3HAYCHHE OIHCATEIbHOW, CHCTEMATHU3UPYIONIEH, OOBICHUTEILHON W
MPOTHOCTHYECKOW  (DYHKIMH  (U3HMYCCKOM TEOpUHU —  MEXaHUKH,
MOJIEKYJISIPHOM (DU3UKU U TEPMOJUHAMUKH, POJIb (PU3UUYECKON TEOpUH B
dbopMHUpOBaHUM MPEACTABICHHUHN O (QU3MUECKON KapTHHE MUPA;

e Pa3IMYaTh YCIOBUS MPUMEHUMOCTH MojeNiel (U3MIECKUX TENl U MPOIIECCOB
(sBNEHMIT): WHEpIUAJbHAS CHCTeMa OTCYE€Ta, aOCOMIOTHO TBEPIOE TEJO,
MaTepuaibHasi TOUKa, paBHOYCKOPEHHOE JBU)KEHUE, CBOOOHOE MajJeHHE,
aOCoOMIOTHO yripyras jaedopmaiiys, aOCONIOTHO yIpyroe u abCOIIOTHO
HEYIIPYrOo€ CTOJIKHOBEHHUS, MOAENU Ta3a, KUIAKOCTH M TBEPAOIO
(KpUCTAJUIMYECKOT0) TeJa, UIealIbHbINA a3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUYECKOE TTOJIE;

epa3iuyaTh YCIOBUA (TpaHUIBl, 00JIACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MMOHUMAaTh BCEOOIIMU XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh M OOBICHATH MEXAaHWYECKHUE TIPOLECCHl U SBJICHMUS,
UCII0JIb3Ysl OCHOBHBIE MOJIOKEHUSI U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUXEHHS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JIBWXEHUsA, MpeoOpa3zoBanus ['amuies Uisi CKOPOCTH U TEpeMelIeHUs,
3aKkOHbl HpIOTOHA, TpUHIMII ~ OTHOCUTENbHOCTM [anmunes, 3akoH
BCEMUPHOIO TATOTECHUS, 3aKOHBI COXPAHEHHSI MUMITYJIbCA U MEXaHUYECKOU
SHEPIUH, CBS3b PAOOTHI CUJIBI C HW3MEHEHHEM MEXaHUYECKON SHEpruu,
YCIOBUSI paBHOBECHS TBEPJOro Tena), MpPU H3TOM HCIOJIb30BaTh
MAaTEMaTHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUS
MPUMEHUMOCTH (M3UUECKHUX 3aKOHOB: MpeoOpa3zoBanuii [ anuiesi, BTOporo
U TpEeThero 3aKkoHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HMIYyJbCa U
MEXaHWYECKOW HEPTUHU, 3aKOHA BCEMUPHOI'O TATOTEHHUS;

e AHAJIM3UPOBATh M OOBSACHATH TEIJIOBBIC MPOIECCHl U SBJICHUS, WCIOIB3YS
ocHoBHbIe monokeHus: MKT U 3aKkoHBI MONEKYNISIpHON (GU3HKH U
TEPMOJMHAMHMKN (CBSI3b JABJICHMUSI UJCAIBHOIO Ta3a €O CpeaHeu
KUHETUYECKOM SHEPTrUEN TEIIOBOrO ABWKEHUSI M KOHLEHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPHl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrUEN TEMJIOBOTO JBUKECHUS €r0 YACTHUI, CBSA3b JIABJICHUS UICATBLHOTO
razda C KOHILEHTpallMEd MOJIEKYJ M €ro TEeMIIepaTypoi, YpaBHEHUE



MenneneeBa—Knaneiipona, nepBbIi 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpaHEHHUs SHEPIruu B TEIUIOBBIX IPOLECCAX), MPU ITOM HCHOJIb30BATh
MaTeMaTUYECKOE BBIPa)KCHHE 3aKOHOB, yKa3blBaThb  yCIIOBHUSA
MIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knamneipona;

e AHAJIU3UPOBATH U OOBSICHATH DJIEKTPUUECKUE SBJICHUS, UCIIOIb3Ys] OCHOBHBIE
NOJIOKEHUS U 3aKOHbl  DJEKTPOAMHAMHMKM  (3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHLIMATbHOCTD
ANEKTPOCTATUYECKOr0 MOJs, MPUHIMI CYHEPIO3UIUU DIEKTPUUECKUX
NoJIeH, MPU ATOM YKa3bIBasi YCJIOBHMsSI NMpUMEHUMOCTH 3akoHa Kyrnona, a
TAK)K€ MPAKTHYECKH BA)KHBIE COOTHOIIEHUS: 3aKOHbI OMa g ydacTka
LENA W Ui 3aMKHYTOM DJIEKTPUYECKOM 1Lenu, 3akoH J[xoyns—/lenuna,
npasuna Kupxroda, 3akonsl @apajnes AJis 31€KTPOIN3a);

¢ ONMCHIBATh (PU3UUECKUE IMPOLECCHl M SBJIEHMS, MHCIOJb3YS BEJIMYMHBIL:
NepeMeILEeHre, CKOPOCTh, YCKOPEHUE, UMITYJILC T€Ia U CUCTEMBI TEJI, CHJIA,
MOMEHT CHJIbl, JaBJIEHWE, [OTEHUMAJIbHASI SHEPIUsl, KUHETHYeCKas
DHEpPrus, MEXaHW4yecKas SHeprusi, padoTa CUJIbl, LIEHTPOCTPEMUTEIHHOE
YCKOPEHME, CHJIA TSKECTH, CHJIa YIPYTLOCTH, CHJIa TPEHHUS, MOIIHOCTD,
JHEPrus B3aUMOJCHCTBUA Tejla ¢ 3eMJI€d BOJM3M €€ IMOBEPXHOCTH,
sHeprus ynpyrod gedopmanuy  OPYKUHBI, KOJIMYECTBO TEIUJIOTHI,
abcoytoTHas Temmeparypa Tena, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSSA
SHEpPrusl WUACAJbHOTO OJHOATOMHOIO rasa, paboTa HAEaJbHOrO rasa,
OTHOCHUTEJIbHAsI BIJIAXKHOCTh Bo3ayxa, KIIJI waeanpHOro TEmioBOro
JIBUTATEINs; 3JIEKTPUUECKOE TOJE, HAMPSKEHHOCTh 3JEKTPUUYECKOro MOJIs,
HaIpsDKEHHOCTh IOJII TOYEYHOIO 3apsia WM 3apsDKEHHOIO 11apa B
BAKyyM€ M B JHMDJEKTPUKE, MNOTEHLUHAI 3JEKTPOCTATUYECKOr0 IOJIA,
pPa3HOCTh  MOTEHUMAJOB,  JJEKTPOABMKYIAs  CWia, CWlIa  TOKa,
HaIpsOKEHUE, MOIIHOCTh TOKa, »JJEKTpUuueckas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHWE YYacTKa LENU C IOCIEAOBATEJIbHBIM U
napajJielIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS JIEKTPUUECKOrO MOJIS
KOH/JIEHCATOPa;

¢ 00BSACHATH OCOOEHHOCTU MPOTEKaHUsl (PU3MUECKUX SIBJIECHUN: MEXaHUYECKOE
JBH)KEHUE, TEIJIOBOE JIBM)KEHHME YACTHI] BELIECTBA, TEIJIOBOE PABHOBECHE,
OpOYHOBCKO€  JBWXKEHHE, aU(PPy3us, HCIAPEHUE, KHUIEHUE U
KOHJIEHCAalusl, [UJIaBJIEHUE W  KpHUCTAJUIM3alus,  HAMpaBJIEHHOCTb
TEIUIONEepEaaum, MEKTPU3ALUS TeJl, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTH
3apsSKEHHOI0 IPOBOJIHUKA;

 IPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PU3MYECKON BEIUUYUHBI OT
IPYrod C  WCHOJB30BAaHHEM  MPSAMBIX W3MEPEHHM, TIPH  3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (DUKCUPOBATh pPE3YyJbTAThl MOJYYCHHON



3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BUJE TpaduKoB C y4d€rom
a0COIIOTHBIX MOTPEITHOCTEN U3MEPEHUH, JIeJaTh BEIBOIBI 110 pe3ybTaTaM
UCCIIEAOBaHUS;

e [IPOBOJINTh KOCBEHHBIC U3MEpPEHUS (UBMYECKUX BEIUYHH, MPH OTOM
BHIOUpATh ONTUMAJILHBIA METOJI W3MEPEHUs, OILICHWBAaTh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

¢ IPOBOJIUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON THUIOTE3bl: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh FKCHEPUMEHTAILHYIO YCTAHOBKY, aHAIU3UPOBAThH
MOJIydeHHBbIE pe3yJbTaThl M JeJIaTh BBIBOJ O CTaTyce MPEIJIOKEHHOMN
TUIIOTE3bI;

e cOOMIIOAATH TMpaBuja 0€30MacHOrO TpyJa MPU MPOBEJICHUHN UCCIICIOBAHUMN B
paMKax  y4eOHOro  SKCIIEpUMEHTa,  NpakKTUKyMa U Y4eOHO-
UCCIIEIOBATENbCKONM W TMPOEKTHOM JEATEbHOCTH C HCIOJIb30BaHHEM
MU3MEPUTENBHBIX YCTPOUCTB U Ta00paTOPHOro 000PYyI0BAHUS,

epe€mIaTh pPAcCUETHBIC 3a4a4yd C SBHO 3aJaHHOM W HEABHO 3aJaHHOU
¢bu3rueckoll MOJAENbIO: HA OCHOBAaHUM aHalM3a YCJIOBHUSI OOOCHOBBIBATh
BBIOOpD (MBMYECKOM MOJACIM, OTBeUarollell TpeOOBaHMUSIM  3aJauH,
NPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH H  TIOCTYJATHI
bu3nueckux TEOpUN MNpPU MCHOJBL30BAHUM MATEMATUYECKUX METO/0B
pelIeHus 3a/1a4, MPOBOJUTH PACUETHl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHaJIM3UPOBATh PE3YJIbTaTbl U KOPPEKTHPOBATH METOAbl PEHIEHUS C
y4ETOM MOJYYEHHBIX PE3YyJIbTaTOB;

e pelIaTh KAYECTBEHHBIC 3a/1aUd, TPEOYIOIMEe MPUMEHEHHUS 3HAaHU I U3 pa3HbIX
pa3znenoB Kypca (U3MKH, a TakKe HHTErpalud 3HAHUM U3 JAPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTUUYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ OMOPOil HA U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3NYECKUE SIBJICHUS;

¢ ICTIOJIb30BATh TEOPETHYECKHME 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
MPUHIKUIIOB Pa0OThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAZAa POCCUMCKUX U 3apyOekKHBIX yUEHBIX-(PU3HKOB
B Pa3BUTHC HAyKH, B OOBSCHEHUE MPOIIECCOB OKPYXKAIOIIETO MHUpA, B
Pa3BUTHUE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATH U OILEHUBATH IOCIEICTBUSI OBITOBOM M MPOU3BOICTBEHHOU
JESITEIbHOCTA 4E€JIOBEKa, CBA3AHHOM C (PU3HMUYECKUMH TIPOIECCaMu, C
MO3UIIMHA SKOJIOTHIECKON O€30MacHOCTH, TPEICTABICHUA O PAIlMOHATBHOM
MPUPOJIONOIB30BAHUH, & TAKXKE PA3yMHOM HCIOJIb30BAHUU JTOCTHKEHUMN
HAyKd U TEXHOJOTMH i JajbHEHIIero pa3BUTHUS YEIOBEYECKOIO
00111eCTBA;



e [IPUMEHATh pPa3U4Hble CHOCOOBI padoThl ¢ MH(OpMauHuen (HUIUYECKOro
COAEpXKaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, TPU 3TOM HUCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAIMOHHBIE
TEXHOJIOTUU JJI TIOMCKa, TNepepabOoTKH M TpPEabsABICHUS Yy4eOHOH H
Hay4YHO-TIOMYJISIPHOM MH(GOpMaU, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uH(pOpMalMY, TIOJyYEHHOW M3 pa3JIMYHbIX HCTOUYHHUKOB, KPUTHUECKU
aHAMM3UPOBATh  MOJAy4YaeMmMyl0  HMHPOpPMAIMIO W  OLEHUBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCA 3HAHUW, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UH(OpMALINY;

* [IPOSIBIISATH OpraHU3AILMOHHBIE " II03HABATEIIbHBIE yMEHUs
CaMOCTOSITEIBHOTO ~ MPUOOPETEHHs  HOBBIX 3HAHMM B  Mmpolecce
BBITTOJIHEHHSI IPOEKTHBIX U Y4eOHO-UCCIIEI0BATEIbCKUX paloT;

epaboTaTh B TIpPYIIIE C HCHOJHEHUEM pA3JIMUYHBIX COLMAIBHBIX pOJIEi,
IJIAHUPOBATH pa0OTy IPYIIIbI, PALMOHAIBHO PACIPEAEATh ACSITENbHOCTD
B HECTAaHJAPTHBIX CUTyalUsAX, aJ€KBATHO OLIEHMBATh BKJIAJ KaXXIOro W3
YYAaCTHUKOB TPYMIIbI B PELIEHUE PaCCMAaTPUBAEMON MPOOIIEMBI;

* [IPOSABJIATh MOTUBAIMIO K Oyayieil mpodeccuoHanbHON AESTEIbHOCTU I10
CIIEUATBHOCTSM (QPU3UKO-TEXHUUECKOTO MPOQUIIAL.

K xonmy oOyuenuss B 11 Knacce mpenMeTHBIE PE3ylbTaThl Ha YIITyOJIEHHOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y O0yUYarOUIUXCSd YMEHUM:

e [IOHUMATh POJIb (PU3UKU B SKOHOMHYECKOU, TEXHOJIOTUYECKOM, COIUABLHOM
U OTUYECKOW cdepax NesTeTbHOCTH YelIOBEKa, POJb U MECTO (PU3HKU B
COBPEMEHHOM HAy4YHOM KapTHHE MHUPA, POJIb ACTPOHOMHUHU B NIPAKTUUECKOU
JESTeIbHOCTH YeJIOBeKa W JajbHEHIIeM HayYHO-TEeXHUYECKOM Pa3BUTUH,
3HAYEHHE OIHCATEIbHOW, CHCTEMATHU3UPYIONIeH, OOBICHUTEILHON W
IPOTHOCTHYECKON (YHKUMN (PU3NUECKON TEOpUU — DICKTPOAMHAMHUKH,
CHEIUAIbHOW TEOPUM OTHOCHUTEJIIBHOCTH, KBAHTOBOWM (DU3UKH, POJb
¢bu3nyeckoil Teopun B (POPMUPOBAHMU TNPEIACTABICHUN O (PU3MUECKOM
KapTUHE MHUpPA, MECTO (U3NYECKOM KapTHHBI MHpa B OOIIEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX PEACTABICHUN O IPUPO/IE;

e pa3yInyaTh YCIOBUS MPUMEHUMOCTH MojieNiel (PM3MYECKUX TeNl U MPOIIECCOB
(sIBTIEHUIT): OJTHOPOJHOE DIEKTPUUYECKOE U OAHOPOJHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJICOAHUs, MATEMAaTHYCCKUN MAasSTHUK, WIACATbHBIN
NPY>KUHHBII MasITHUK, TAPMOHHYECKHUE BOJIHBI, UJ1CaTbHBII
Kosie0aTeabHbI KOHTYp, TOHKasl JIMH3a, MOZEJIel aToMa, aTOMHOTIO siipa
KBaHTOBOM MOJICJIM CBETA;

epa3IMyYaTh YCJIOBHUS (TpaHUIbI, 00JIACTH) MTPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, MTOHMMATh BCEOOIIMM XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HCMOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHATIM3UPOBATh M OOBACHATH SJICKTPOMATHUTHBIE MPOILECCHl M SBICHUS,
UCIOJIb3YsS OCHOBHBIC TIOJOXKEHUS U 3aKOHBI JJIEKTPOAMHAMUKH H
CIELUAIbHOW ~ TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUS
ANIEKTPUYECKOro 3apsnga, cuina Awmmepa, cuia Jlopenma, 3akoH
ANEKTPOMATHUTHOM  WHAYKUuMH, TnpaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B JJIEMEHTE OJJEKTPUYECKOM IeNmu CO CKOPOCTHIO
U3MEHEHUsT  CHJIBI  TOKAa,  IOCTyJaThl  CHEHHAJIbHOM  Teopuu
OTHOCUTEJIbHOCTH DUHINTEIHA);

e AHATIM3UPOBATh M OOBSCHITH KBAHTOBBIE MPOLIECCH M SIBICHUS, UCTIOIB3YSI
MOJIOKEHHUS]  KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA  JUIS
dororpdexra, mnepBbIA M BTOpOM mocTynatel bopa, mnpuHLUI
COOTHOLIEHUsI HeompenenéHHocTe ['elizeHOepra, 3aKOHBI COXpaHEHUS
3apsIIOBOIO U MAacCOBOTO YMCEJ W DHEPTUU B SIICPHBIX PEAKIUAX, 3aKOH
PaJIMOaKTUBHOIO pacriajia);

¢ ONMKCHIBATh (DU3UUECKHE TMPOLECChl M SBICHMS, HCIONB3YS BEIMYMHBI:
HAMPSHKEHHOCTD 3JIEKTPUYECKOTO TMOJISA, TTOTEHIIUAN AIEKTPOCTATHUECKOTO
HOJIsl, PAa3HOCTh IMOTEHLMAJOB, JJEKTPOJABIDKYIAs CUJla, WHIYKIUSA
MarHUTHOTO TOJIsl, MAarHUTHBIN MOTOK, cuja Amnepa, MHAYKTUBHOCTH,
AIIEKTPOJBMKYIIASl CUJIa CAMOMHAYKIIMW, DJHEPTUS MAarHUTHOTO OIS
MPOBOJTHUKA C TOKOM, PEJSTUBUCTCKUI UMITYJIbC, IIOJIHAsI DHEpIus,
SHEeprusi MOKOs CBOOOJHOM YacTUIbI, PHEPrHUsi W HUMIYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsi siapa, SHEPTHUS CBS3H SIPa;

¢ O0BSCHSATH 0COOCHHOCTH MPOTEKAHUS buzmaecKux SIBJICHU:
AJIEKTPOMArHUTHAs! UHIYKIIMS, CAMOUHIYKIIUS, pE30HAHC, HHTEPhEpEHIHS
BOJIH, JAudpakuus, [OWUCIepcHs, TOJHOE BHYTPEHHEE OTpakKeHHUE,
dotornextpuueckuii dhdext (dbotorddext), ampda- m Oera-pacmambi
Anaep, TaMMa-u3lydeHue snaep, (u3nuecKue MPUHIUIBI CHEKTPATBLHOTO
aHaiM3a 1 padoThI J1a3epa;

¢ OTIPEICNISATh HANpPAaBIICHUE WHIYKIIMM MAarHUTHOTO TOJS TPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHna;

 CTPOUTH M300pakeHne, Co3aBaeMoe MIIOCKUM 3epKajioM, TOHKOW JIMH30H, 1
pPaccUUTHIBATh €TI0 XapaKTEPUCTUKH;

e IPUMEHITh OCHOBOIOJIATAIONINE ACTPOHOMUYECKHE TOHATHS, TEOPUH U
3aKOHBI Ui aHalu3a © OOBSICHEHHS (U3MYECKUX TPOIECCOB,
IPOUCXOASIINX B 3BE3/IaX, B 3BE3IHBIX CUCTEMAaX, B MEXKrajlaKTHUECKON
cpelie; NBUXKEHUsI HEOECHBIX TeJ, BOJIOLNY 3BE3N U BeenenHoi;

e [IPOBOANTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (U3MYECKMX BEIMYUH C
UCIOJIb30BAHUEM TIPSIMBIX U3MEPEHUM, NpPH OSTOM KOHCTPYHPOBATH
YCTAHOBKY, (PUKCHMpOBaTh pe3ysibTaThl IOJyYEHHOW 3aBHCHUMOCTHU



(¢u3nYecKuX BEIMYMH B BHUJE TIpaUKOB C YYETOM aOCOIIOTHBIX
MOTPEIIHOCTE  U3MEpPEHU, JenaTh  BBIBOJABI IO  pe3yjibTaTam
UCCIIEAOBaHUS;

e [IPOBOJIUTh KOCBEHHBIC W3MEpEHUs (U3NUECKUX BEIMYHMH, TPH HTOM
BBIOMpPATh ONTHUMANbHBIA METOJ] U3MEPEHUSs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEITHOCTHU MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

¢ IPOBOJIUTH OMBITHI IO MPOBEPKE MPEJIOKEHHOW TUIIOTE3bl: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, AaHAJIU3UPOBAThH
MOJIyYCHHbIE PE3YJIbTaThl U JieJaThb BBIBOJ O CTaTyce MpPEeAJIOKEHHOU
TUIIOTE3bI;

e ONIMCHIBATh METO/IbI MOJYUYEHUS] HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

e cOOMIIOAATH TMpaBuia 0€30MacHOro TPyJla MPU MPOBEICHUN UCCIICIOBAHUN B
paMKax  y4yeOHOro  SKCIIEpUMEHTa,  MpakTUKyMa W y4eOHO-
UCCIIEIOBATENbCKO M MPOEKTHOW JEATEIBbHOCTH C HCIIOIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOICTB U 1a00paTOPHOro 00OPYI0BaHMS;

epeIIaTh pPACUETHBIE 3a7a4M C SBHO 3aJaHHOW W HEABHO 3aJaHHOMN
Gbu3MYecKoil MOJENbIO: HAa OCHOBAaHWM aHAllM3a YCJIOBUSI BBIOMpATH
(¢u3nyecKkue MOJENH, OTBEYAOUIME TpPeOOBaHUSAM 3a/layd, MPUMEHSTh
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UYECKUX TEOpUU
IpU  HUCIOJBb30BAHUU MaTEeMaTHYECKMX METOJIOB peIlIeHUs 3ajad,
MPOBOAUTH PAacUYEThl HA OCHOBAHUU MMEIOIIUXCS TaHHBIX, aHAJIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METOJIbI PEIICHHS C YUYETOM TOJYUYEHHBIX
pE3yJbTaTOB;

e pelIaTh KAYECTBEHHBIE 33/1a4H, TPEOYIOIIUE TPUMEHEHUS 3HAHUHN U3 Pa3HbIX
paszmenoB Kypca (GHU3MKH, a TaKKe HWHTErpalud 3HAHUKW W3 JPYTHX
NPEJAMETOB E€CTECTBEHHO-HAYYHOI'O LIMKJA: BBICTPAUBATh JIOTMYECKYIO
LENOUYKY PACCYKIECHUI C OMOPO HA U3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (hU3NYECKUE SIBIICHMUS;

¢ ICIIOJIB30BAaTh TEOPETHUYECKUME 3HAHHUS [JIsI OOBSICHEHUS OCHOBHBIX
MPUHIUIIOB PAa0OThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIAZa POCCHICKUX M 3apyOCKHBIX yUEHBIX-(PU3HKOB
B pPa3BUTHE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIEr0 MHUpa, B
Pa3BUTHUE TEXHUKHU U TEXHOJOTHII;

e AHAJIM3UPOBATh U OILICHUBATh TOCJEICTBUS OBITOBOW U IMPOU3BOACTBEHHOMN
JESTETPHOCTA YEJIOBEKAa, CBSA3aHHOW C (PU3WYECKHMMH TPOIECCaMU, C
MO3UITUI SKOJIOTUYECKOM 0€30MaCHOCTH, MPEACTABICHUN O paliOHAILHOM
MPUPOOIOIB30BAHUN, & TAKKE Pa3yMHOM HCIOJNb30BAHUU JTOCTHXKEHUM



HAYKM W TEXHOJOTUM [JI [NANbHEWILIETr0 Pa3BUTHS YEIOBEYECKOTO
00111eCTBA;

e IPUMEHSATh DPa3NIUYHbIC CIOCOOBI paboThl ¢ WHMOpMaImendn (GU3NIECKOro
COZIEp’KaHHMSI C WCIOJIB30BAHUEM COBPEMEHHBIX HWH(GOPMAIIMOHHBIX
TEXHOJIOTUH, TPU 3TOM HUCIOJB30BaTh COBPEMEHHbIE HH(OPMAIIOHHbIE
TEXHOJIOTUU JUISl TIOMCKa, TepepaOOTKU U TPEIbSBICHUS Yy4yeOHOU U
HAYYHO-TIOMYJSIPHON MH(GOpMAIUU, CTPYKTYPUPOBAHUS U HHTEPIIPETAIHH
uHpOpMaIUU, TMOJYYEHHOM W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJM3UpOBaTh  MOJydaemMylro HWH(OpManuMiO W OIEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWUW, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UH(OpMALINY;

e IPOSIBJISITh OpraHU3aIMOHHbIC u MO3HaBaTEIbHbIC YMEHHUS
CaMOCTOSITEIBHOTO ~ MPUOOpPETEHHsT HOBBIX 3HAHMM B  Mpoiiecce
BBITOJTHEHUSI IPOEKTHBIX U YUYEOHO-UCCIIEIOBATEIIbCKUX padoT;

epaboTaTh B TpYyIIl€ C HUCIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATHh Pa0OTy IPYIIbI, PAIMOHAIBLHO PACHPEAENATh AeITEIbHOCTD
B HECTAHAAPTHBIX CUTYyallUsX, aJICKBATHO OLEHMWBATh BKJAJ KaXXIOrO W3
YYAaCTHHUKOB T'PYMIIBI B PELIEHUE pacCMaTpUBAEMON MTPOOJIEMBI;

* [IPOSIBJISITh MOTHBALMIO K Oyaymied npodecCHOHaNIbHOM JEATEIbHOCTH IO
CHEHUATbHOCTAM (PU3UKO-TEXHUYECKOTO MPOUIIS.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KonuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonrpoJubnsie | Ilpakruyeckue
n/n NporpamMMel Bcero o0pa3oBare/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITIPUPO/IbI
. bubnuorexa [JOK
1.1 Hay4Hb1if MeTO 1 TO3HAHUSI TIPUPOIBI 6 0 0 https://m.edsoo.ru/fL6b68d7
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
bubmoreka [JOK
21 Kinemarika 10 L 0 https://m.edso0.ru/f16b68d7
bu6mmoreka [JOK
2:2 Juamuka 10 0 0 https://m.edsoo0.ru/f16b68d7
N bubmuoreka [{OK
2:3 Cratika TBEpOIO TN > . 0 https://m.edso0.ru/f16b68d7
bubmoreka I[JOK
2.4 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 0 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
. bu6moreka [JOK
3.1 OCHOBBI MOJICKYJIIPHOKHUHETHYECKON TEOpUHU 15 1 0 https://m.edsoo.ru/fL6b68d7
bubmoreka I[JOK
3.2 Tepmoauaamuka. T erIoBbIe MAITUHBI 20 1 0 https:/m.edsoo.ru/fL6b68d7
3.3 ArperartHbie cocTossHUA BelecTBa. da3oBbie 14 1 0 bubnuoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

IIEPEXObI https://m.edso0.ru/f16b68d7
Hroro mo pazueny 49
Paznen 4. DJIEKTPOIUHAMUKA
Bbu6mmorexa [JOK
41 UICKTpHHECKOe Hoie 24 0 https://m.edsoo.ru/f16b68d7
. N bubmuoreka [JOK
4.2 IToCcTOSIHHBIN 7EKTPUUECKUI TOK 24 0 https:/m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
43 TOKI B pasmiHEIX cpesiax 0 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny o4
Pasnen 5. PUSNYECKUMN MPAKTUKYM
. bubmnoreka [JOK
>1 DusHIECKHi MpaKTHIyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6mmoreka [JOK
PesepBHOE Bpemst 10 0 https://m.edsoo.ru/f16b68d7
OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
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11 KUIIACC

KosanyecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakruyeckue
NporpamMMmblI Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. DJJIEKTPOAUHAMUKA
bubmoreka [JOK
11 Marnuttoe nose 14 0 0 https://m.edsoo.ru/39859ef1
bubmoreka [JOK
12 DCKTPOMATHHTHA HHAYKIIHS 13 1 0 https://m.eds00.ru/39859ef1
Wroro no pazneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
but6moreka [JOK
2.1 Mexanndeckre KojieOaHus 10 0 0 https://m.eds0o.ru/39859ef1
bubmoreka [JOK
2.2 DJeKTpOMarHuTHBIE KoJieOaHHs 15 0 0 https://m.eds00.ru/39859fL
53 MexaHn4decKre U 3JIEKTPOMarHUTHbIE 10 1 0 bubmmoreka [JOK
' BOJIHBI https://m.eds00.ru/39859¢f1
but6mmoreka [JOK
24 Onritka 25 1 0 https://m.eds00.ru/39859ef1
Hroro no pasneny 60
Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmanoreka [JOK
3.1 Octossr CTO > 1 0 https://m.edso0.ru/39859ef1
Hroro no pazgeny 5



https://m.edsoo.ru/39859ef1
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Paspea 4.

KBAHTOBAS ®U3UKA

. but6moreka [JOK
4.1 KopmyckynsspHO-BOJIHOBOH Ayaau3M 15 0 https://m.edso0.ru/39859f1
bubmoreka [JOK
4.2 Pusiika atoma > 0 https://m.eds00.ru/39859ef1
43 ®du3uKa aTOMHOTO SIAPA U 3JIEMEHTAPHBIX 5 0 bubmmoreka [JOK
' YACTHI] https://m.edso0.ru/39859ef1
Hroro mo pazueny 25
Paznen 5. DJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU
bub6mmoreka [IOK
5.1 DJeMeHTHI aCTPOHOMUH U aCTPO(PUUKH 12 0 https://m.edso0.ru/39859ef1
Hroro no pazneny 12
Paznen 6. PUSUUECKHM MIPAKTUKYM
. bubmmoreka [JOK
6.1 Dusirieckiit MpaxTHicyM 16 16 https://m.edso0.ru/39859ef1
HUroro no pazneny 16
Paznen 7. OBOBLIAIOHIEE IOBTOPEHHUE
Cucremarusarus 1 00001eHne
71 MIPEIMETHOTO COJIEP>KAHUS U OIBITA 15 0 bubmmoreka LIOK
' JEeSITEIbHOCTH, TPUOOPETEHHOTO MPU https://m.eds00.ru/39859¢ef1
n3yyeHuu Kypca guszuku 10 — 11 xiaccon
Hroro mo pazueny 15
but6mmoreka [JOK
Pesepsrioe Bpems 10 0 https://m.eds00.ru/39859¢ef1
OBILEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16



https://m.edsoo.ru/39859ef1
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HNOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacoB DJIeKTPOHHBbIE
Ne Hara nuppoBwIe
Tema ypoka KonrtpoJsbnbie | IIpakruyeckue
n/n Bcero u3y4yeHusi | oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypchbl
dusnka — pyHIaMeHTaIbHas HayKa O bubmmorexa [JOK
1 1 0 0
PUPOJIE https://m.edsoo.ru/1beef346
HayuHb1il MeTO IO3HAHUSA U METOABI bubnuoreka [IOK
2 . 1 0 0
UCCIIeZIOBaHUS (PU3UUECKUX SBICHHIA https://m.edsoo.ru/3a7fde29
DKCIIepUMEHT U Teopus B Ipoliecce
3 no3HaHus npupoasl. Habmonenue u 1 0 0 Bubnmorexa LIOK
PUPOAXL. A https://m.edso00.ru/34c49931
HKCHEPUMEHT B (HHU3UKE
CrniocoObl n3MepeHus: GPU3NUECKUX bubnuoreka [IOK
4 1 0 0
BEJINYHUH https://m.edso0.ru/ca2def03
AOGcomtoTHast U OTHOCUTEIIbHAS
) MOTPELTHOCTH U3MEPEHUN (PU3HIECKUX 1 0 0 bubmmorexa LIOK
P p https://m.edsoo.ru/7f18fda3
BEJINYHH
MonenupoBanue B ¢pusuke. Poib u
6 MecTO (GpU3MKH B (OPMUPOBAHUU 1 0 0 bubnmuorexa [IOK
COBPEMEHHON HAayYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOM JAEATEILHOCTH JIIOIeH
Mexanunueckoe asmxkenne. CucreMa
7 otcuetra. OTHOCUTETBLHOCTD 1 0 0 butbmmoreka [JOK
MEXaHU4eCcKoro AsmxeHus. Ilpsamas u https://m.edso0.ru/e9a52f02
oOpaTHas 3aJjaull MEXaHUKH
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 0 0 bubmmoreka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
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€ro nNpocKuun Ha OCU KOOPJAUHAT.

Tpaekrtopus. [lepemenienne. CKOpOCTb.

Hx IPOCKIOHH HAa OCU KOOpJAUHAT

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

PaBHOMEpHOE npsIMOIIMHEWHOE
newkenne. I'paduyeckoe onucanue

butbmoreka I[JOK

9
PaBHOMEPHOTO MPSIMOJIUHEHHOTO https://m.edsoo.ru/89ba7190
JIBYOKCHUS

10 CrnoxxeHue nmepeMenieHuid U CKOPOCTEH. bubmuoreka [JOK
Pemenne 3amau https://m.edsoo.ru/761d18aa
HepaBHomepHOE nBUXKEHUE.

11 MrHaoBeHHas CKOPOCTb. Y CKOPEHHE. bubnuoteka LIOK
[IpsiMonuHEHOE TBH)KEHHE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHHEM
I'paduueckoe onucanue

12 HPSI$OJII/IH€I>1HOFO BIDKEHUS C bubmmorexa TOK

P A https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHHEM
CBoOoHOE TIazieHue. Y CKOpPEHHE
cBOOOHOrO IMageHus. 3aBUCUMOCTh bu6mmorexa [JOK

13
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109¢c
BpPEMEHH U UX TrpaduKu

14 JIBi>keHue Tena, OpoIeHHOro Mo bubauoreka [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe npuxeHue. J[BuxeHue
10 OKPY>KHOCTH. YTJIOBas U JINHEHHAs

15 ckopoctb. [lepuos u yactora bubmorexa I[JOK

P - eproa ' https://m.edso0.ru/33196fbe
L{eHTpOoCTpeMUTENBHOE U TTOJTHOE
YCKOpEHHE
bu6 OK
16 KoHnTtponbHas padota mo teme nommorexa L

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

[TepBsIif 3akoH HproTOHA.
NHuepryanbHble CHCTEMBI OTCUETA.

bu6mmoreka [JOK

17
[Tpuniun otHocuTensHOCTH ["anuies. https://m.edsoo.ru/5a9e4a64
Hewnnepuuanbsable cucTeMbl OTCUETA
18 Cuna. PaBHO€lcTBYIOIIAs CHUIA. Bbubnmuoreka [{JOK
Bropoii 3akon Herotona. Macca https://m.edso0.ru/141d3837
19 B3aumopeiictBue Ten. Tperuit 3aKoH bu6mmoreka [JOK
Herorona https://m.edso0.ru/57dba505
[Tpuniun cynepnosuuuu cui. Pemenne
20 3ap aqLIl{a 1} }II/IHMSHGHI/I: 3aKOHOB bubmmorexa [JOK
g P https://m.edsoo0.ru/bdf997fb
HrroTona
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBHUBAJIEHTHOCTh TPABUTAIIMOHHOMN U brbmmorexa TOK
N P https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
29 Cuna TsKeCTH U YCKOpPEHHE bubnuotexa [JOK
CcBOOOIHOIO HaJAcHUI https://m.edso0.ru/22757f26
JIBmxeHue HEOECHBIX TENl U UX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
23
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6mmoreka [JOK
24 C .3 I'yka. B
#1713 JUPYTOCTH. SAKOM & yKa. Bet 1exa https://m.edsoo.ru/0Oae2cd84
Cuna tpenwus. [Ipupoa u BUIBI cUil bubmorexa [JOK
25 TpeHus. /[BuKeHHe B KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIBI COIIPOTHUBIIEHUS CPE/IBI https://m.eds00.ru/2ch29676
26 HaBnenue. ['mapocraTuyeckoe bu6mmoreka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AGCOTIOTHO TBEPOE TEJO. bubnuotexa [JOK
27 [TocTynarensHOE M BpaliareabHOE bubnuotexa [JOK
JBUKEHHUE TBEPAOTO Tela https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCHUTEIIBEHO OCH bubmuoreka [{OK
BpateHus. [1meuo cubl https://m.eds00.ru/653d3459
CrnosxeHue cui, IpUI0KEHHBIX K
29 TBepaOMY Teny. LleHTp TshkecTu Tena. bubnuotexa [JOK
VYcnoBust paBHOBECHS TBEPJIOTO Teda. https://m.edsoo.ru/9aa79a7d
Busl paBHOBECUS
bubmmorexa [JOK
30 Pemerte sanat https://m.edsoclf ru/dclcaacO
31 KoHnTtponbHas padoTta 1mo teme bubmorexa [JOK
"lunamuka. Ctatuka TBepaoro tena'" https://m.edso0.ru/9f5a574c
NMnynsc maTepranbHON TOUKH,
CUCTEMBI MaTepHUAIbHBIX TOUEK. LIeHTp bubmmorexa [{OK
32
MacC CUCTEMbI MAaTEPUAIILHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 IBMKEHUU LIEHTPA Macc
NmMmynbe critbl U1 U3BMEHEHHE UMITYIIhCa
33 Tena. 3aKOH COXpPaHCHUS UMITYJIbCA. Bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktnBHOE NBUXKEHNE
MoMeHT uMIlyJibca MaTepuaIbHON
34 Touku. [IpeacraBienue o coxpaHeHUU bubnuotexa [JOK
MOMEHTa UMITYJIbCA B IIEHTPAIbHbBIX https://m.edso00.ru/d6532eb9
TTOJISIX
bubmoreka [JOK
% | Pemenne sazay https://m.edsocljl. /7706063
36 PaGora cuibl Ha MaJloM M Ha KOHEYHOM bubauoreka [IOK

nepemenienuu. I'papuyeckoe

https://m.edso0.ru/913974c7
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mpecTaBIeHUue paboThI CHIIBI.
MOoOIIHOCTE CHIIBI

Kunernueckas sneprusi. Teopema 06

37 W3MEHEHNU KHHETUYECKOHN DHEPTUU bubnmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuatbHONU TOUKH
[ToreHnanbHble ¥ HENOTEHIIMAILHEIE
38 cuibl. [loTeHnmaneHas sHEprusi. Bropas bubmmorexa HOK
) H priA. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst kKocMudeckasi CKOpocThb. CBs3b
a0O0THI HEMMOTEHIIHAILHBIX CHJI C
39 EISMGHCHI/IGM MEXaHUYECKOU dHEPTUU Bubmiorexa OK
p https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJ1. 3aKOH COXPaHCHHS
MEXaHU4ECKOUN YHEPIUHU
Yupyrue u He THUE CTOJIKHOBEHUS.
40 % ZZHCHI/IG Be}qg) }JIIJH/I JISL NA€aTbHON bubmmorexa [HOK
p pHYy A g https://m.edsoo.ru/f30f43b6
KUIKOCTH
KonTtponbHas padota mo teme "3akoHbI bubmorexa [JOK
41 "
COXpaHEHUS B MEXaHUKE https://m.edsoo.ru/474e7c4a
Pa3ButHe npencraBieHuil 0 IPUPOIE
P pvp bubauoreka [IOK
42 Teru1oTel. OcHoBHEIE TTONIokeHusT MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe 1BHXKeHNE
CtpoeHne ra3oo0pa3HbIX, KUIKUX U
43 T;cp BIX TEJ. Xa paKTe BIDKCHUS U bubmmorexa LOK
PA . paxrep A https://m.edsoo.ru/c44d02e2
B3aUMOJCHCTBUS YaCcTHULl BELIECTBA
Macca u pa3mepbl MOJIEKYI (aTOMOB).
44 KonnuectBo Bemectna. [TlocTosiaHas Bubmiorexa TOK
t ) https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK
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[Tkana [{enscus

https://m.edsoo.ru/0070d493

46 Pemrenne 3amau bubmorexa [OK
. https://m.edsoo.ru/1531abab
. bubnuorexa [JOK
47 u .
FICAIBHBIN 143, L d30BBIC 3aKOHbI https://m.edsoo.ru/1deb2367
48 VYpaBuenue MenaeneeBa-Kianeiipona. bubmmoreka [JOK
Pemenue 3amau https://m.edsoo0.ru/8d12¢328
49 AOCoII0THAs TeMreparypa. 3akoH bubmmorexa [JOK
HaneToHa https://m.edsoo.ru/14e02d1f
50 N3onponeccs! B UIeanbHOM Iase ¢ bubnuoreka [IOK
IIOCTOSIHHBIM KOJIMYECTBOM BEII[ECTBA https://m.edso0.ru/68878d51
I'paduueckoe npeacrasieHue
51 I/ISOI('Ib OLIECCOB: fl:«;f)lTe Ma, U30xX0pa bubmmorexa OK
pon ' pM, pa, https://m.edso0.ru/1344327b
n3zobapa
bu6nmoreka [JOK
52 Ocnosuoe ypasnenue MKT https://m.edso0.ru/c8094721
bu6mmoreka [JOK
53 P
CHICHHE 3aad https://m.eds00.ru/10265a05
CBsi3b aOCOIOTHOM TeMIepaTypbl
TEPMOJMHAMHUYECKON CHCTEMBI CO
o4 CpeIHel KUHETUYECKON SHepruei https://m.edso0.ru/c38af875
MOCTYNATEIHHOTO TEIUIOBOTO JABMKEHUS
€€ gacTu
55 O0001IeHne U cucTeMaTU3ansI 3HAHUHI bu6mmorexa [JOK
o teMme "OcuoBsl MKT" https://m.edso0.ru/09d12fd8
56 KonTponbHas padota no teme "OCHOBBI bubmmnorexa IIOK
MKT" https://m.edsoo.ru/13adad59
57 Tepmonunamuueckasi cuctema. 3ajiaHue bubmuoreka [JOK
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BHEIHUX ycnosuit i TJI cucremsl.
BremHne u BHyTpeHHUE TapaMETPBI.
[TapameTtpsl T/l cuctemsbl Kak cpeaHue
3HAYEHMsI BEJIMYMH, ONMUCHIBAIOLINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3

Hy.]'IeBOC Ha4aJlo TCpMOJUHAMUKH.

bubmuoreka [JOK

58 C T
aMonpomspoibHa penaicats 11 https://m.edso0.ru/8ec512f0
CHUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mojenp uieanbHOro ra3a B
59 T€ 12\1/10 I/IH:MI/IKC YcnoBus brbamorexa [TOK
PMOA Tl https://m.edso00.ru/29355001
MPUMEHUMOCTH STOW MOJETU
VYpaBuenue Menpeneea-Kianeitpona u bubmuoreka [JOK
60 . :
BBIp@XXEHHE I BHYTPEHHEH SHEPIUn https://m.edsoo.ru/bal178d0
BeIpaxxeHue 1 BHyTpEHHEN SHEPrUU
O0JHOATOMHOTO UJICATLHOIO ra3a. bubmmoreka [JOK
61
KBazucratnueckue u HeCTaTHUECKHUE https://m.edsoo.ru/ac5cacl5
MIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMOJUHAMUKe. Brruucienue paboTbl bubnuoreka [IOK
o rpaduky mporecca Ha pV- https://m.edso0o.ru/741d5738
auarpaMMme
Temnnonepenada kak crocod U3MEHEHUs
63 BHyTpeHHeH sHeprun T I cucteMbl 6e3 bubmorexa [JOK
yIp p https://m.edso0.ru/3d734561
COBepILIEHUsI pabOThI
64 KonBekuus, TemionpoBOgHOCTbD, bubnuorexa [JOK
U3JIydeHUE https://m.edso0.ru/157b54cd
65 KomnuectBo TemnoThl. TemnioéMKOCTh bubauoreka [IOK

TCia. Y,I[eJ'IBHaH " MOJIsIpHasd

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y AejibHas
TEIUIOTa CrOpaHMs TOTUIMBA

Pacuér xonudecTBa TEIIOTH IPH bubmoreka [JOK
66
Terionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM MpoIecce. bubmmoreka [JOK
[TepBbiii 3aKOH TEPMOJUHAMUKHU https://m.edso0.ru/d8098824
KonuuecTBo TemnoTs! u paboTta Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEH SHepTruu bubmuorexa LIOK
p yIp p https://m.edsoo.ru/b047alcd
TJI cucremsbl
BTopoii 3ak0oH TepMOAMHAMUKH TSI
69 PaBHOBECHBIX U HEPABHOBECHBIX bubmmoreka [JOK
npoueccoB. HeobparumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MTPOLIECCOB
70 [IpuHIAIIBI IEWCTBUS TETUIOBBIX bubmmorexa IIOK
mamuH. KITJ] https://m.edso00.ru/2e945513
71 MaxkcumanbsHoe 3HadeHne KITJ,. [k bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
butbmmoreka [JOK
72 P
CHiCHHE sa/at https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI
73 HCTIOJIb30BaHUS TETJIOBBIX JBUTATENEH. bu6mmoreka [IOK
TemoBoe 3arpsiz3HEHNE OKpYKarolen https://m.edsoo.ru/9867aaa7
cpezbl
bu6moreka [JOK
“ Pemenme 3aza- https://m.edso0.ru/c8c70432
O060061IeHue U cucTeMaTH3aIus 3HaHUT
5 " 1 bubmotexa [JOK
75 o teme "Tepmoaunamuka. TemnnoBsie

ManIuHbe!"

https://m.edsoo.ru/28d62b3f
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KonrponbHas padora no teme

bubauoreka IIOK

76
"Tepmoauuamuka. TernoBbie MaIuHbL" https://m.edsoo.ru/1b6e26c5
ITapooOpa3zoBanue U KOHICHCALIMS.
77 I/Iclr)[a CII-:I/IG U KUIleHue. Y aenbHast bubnmorexa HOK
P ahde https://m.edso0.ru/6f8e6777
TEIUIOTa MapooOpa3OBaHUS
HacpienHbie 1 HEeHACHIIIEHHBIE TTAPHI.
KauyecrBeHHast 3aBUCUMOCTBD IIOTHOCTH
Y JTaBJICHUS HACBIIIEHHOTO Tapa OT
78 TEMIIEPATYpPbl, UX HE3ABUCUMOCTE OT bubnnorexa HOK
. PaTyPEL, https://m.edso0.ru/f5c17d02
00bEMa HACBIIIIEHHOTO Mapa.
3aBUCHUMOCTH TeMIIepaTyphl KUIICHUS OT
JIABJIEHUS B KUIKOCTHU
79 BraxxaocTs Bo3myxa. AOCOMIOTHAS 1 bubmoreka [JOK
OTHOCHUTEJNILHAS BIAXKHOCTE https://m.edsoo.ru/30ebbb79
bubauoreka [IOK
80 Pertennie 3amay
a https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnuueckue u
81 amopdHbIe Tema. AHM30TPOIUS CBOWCTB Bubmiorexa TOK
P ’ p https://m.edso0.ru/20a88a03
KPUCTAIIOB
IInaBiaenne 1 kpUCTAILIN3AIIMS.
82 VaenpHas TCHJII())Ta [UIABJIEHUS bubmmorexa [JOK
A ) https://m.edsoo.ru/6ee91e9f
CyOnmumarust
edopmarny TBEPIOro Tea.
83 II)Ia((:l”)[S{I:KeHI/Ie u C)KI;TI/IG Cuasur. Monyib bubmiorexa IJOK
- AR lev https://m.edsoo.ru/dalaab10
FOwnra. I[Ipenen ynpyrux aedopmariuii
TenoBoe pacuupeHue XUIKOCTeH 1
n bubmuoreka [JOK
84 TBEPABIX TEJI. AHTAPMOHHU3M TETLIIOBBIX

KOJIEOaHMII YaCTHUI[ BEIECTBA

https://m.edsoo.ru/7ba5edf2
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85 ITpeoOpa3oBanue sHEPTUU B Pa30BBIX bubnuorexa [JOK
nepexoaax https://m.edso00.ru/97a0672f

bu6mmoreka [JOK

86 YPABHEHHE TEILIOBOro bazanca https://m.edsoo.ru/ab1521fb

bu6mmorexa [JOK
7 P

8 CHICHHE sajat https://m.edsoo0.ru/8ab7f40d
[ToBepXHOCTHOE HATSKECHHE.

88 Kanunnspusie snenus. [laBiaenue noj bubnuotexa [JOK
HCKPUBJIEHHOHN MTOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. @opmyna Jlamnaca
O06o0011IeHne 1 cucTeMaTH3alus 3HaHu!

89 1o Teme "ArperaTHble COCTOSTHUS bubmorexa TOK

https://m.eds00.ru/0b52575c¢
BemiectBa. a3oBbie nepexo b
KontponbHas padota mo teme
90 "ArperatHbie COCTOSIHUS BEIECTBA bubnmorexa [HOK
., ' https://m.edsoo.ru/7dc2a739
da30BbIe IEPEXOIbI
DnexTpu3anys Tea U e€ MPOosBIICHUSI.

01 Dnektpuueckuit 3apsia. JBa Buna bubmorexa [JOK
JIEKTPUUECKUX 3apsioB. [IpoBogHUKH, https://m.edsoo.ru/1aff445f
TVDTIEKTPUKU U TIOIYTTPOBOTHUKHT
DneMeHTapHbIN JIEKTPUUECKUI 3apsl.

92 3aKoH coxpaHeHn;{ BJE?KT I/I‘{eCKOI‘l()) " bubmmorexa [JOK

P P https://m.edsoo.ru/f49afd24
3apsiaa

93 BsaumopeiictBue 3apsanoB. Toueunsie bubnuoreka [{JOK
3apsapl. 3akoH Kymnona https://m.eds00.ru/445b7746

bubauoreka [IOK

94 Pemenne 3amau https://m.edsoo.ru/6b87ecba

https://m.edsoo.ru/08fc19bc
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Dnektpuueckoe noine. Ero neiictBue Ha

bubaunoreka [IOK

% AIEKTPUIECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTD 3JIEKTPHYECKOTO TIOJIS.

96 [Tpo6uerit 3apsn. Jluaum bu6mmoreka [JOK
HANPsKEHHOCTH AJIEKTPUYECKOTO TOJIS. https://m.edsoo.ru/3dac6957
OaHOPOHOE AIIEKTPUIECKOE TOoJIe
IToTeHMaIbLHOCTE

97 9JIEKTPOCTATHYECKOT0 MoJisg. Pa3HOCTE bubmorexa HOK

P ’ https://m.eds00.ru/80021447
MOTECHIIUAIIOB U HANPSHKECHUE
ITorenmuansHas dHepTUs 3apsiaa B
98 DJIEKT LcI)CTaTquCKOAE oJIe Fl)_[f)[TeH Ha bubmorexa HOK
p ’ t https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYCCKOTO TTOJIS
CBs13b HANPSHKEHHOCTH TTOJIST M

99 a3HOCTH MOTEHIINAIOB IS bubmmorexa [IOK
p https://m.edso00.ru/df7a6838
ANEKTPOCTATUIECCKOTO OIS

100 [TpunHIMI cynepno3uuuu bu6mmoreka [JOK
BJIEKTPUYECKHUX MOJIeH https://m.edsoo.ru/Ocfeda6c

butbmmoreka [JOK

101 P

CHiCHIE 3a/a1 https://m.eds00.ru/5a582263
[Tone Toueunoro 3apsana. [lone bubnuotexa LIOK
102 .
PABHOMEPHO 3apsKEHHOU Cepsl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO TI0
103 00BnEMy 11apa. ITose paBHOMEPHO bubmorexa [IOK
Y IU) ) p . p https://m.edsoo.ru/f7a665ee
3apsKECHHON OCCKOHEYHOM TUIOCKOCTH

104 IIpOBOHMKY B DIIEKTPOCTATHUECKOM bubmuorekxa [IOK
roJie. Y Ci0BUE PaBHOBECHS 3apsA10B https://m.edso0.ru/32405eab

105 JpIeKTpUKY U TIOJIYTPOBOJIHUKH B bubnuorexa [JOK

SJICKTPOCTATHUYCCKOM IT0JIC

https://m.edsoo.ru/060ebab5
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Kongencatop. DnekTpo€MKOCTh

bu6mmoreka [JOK

106 KOHJIeHCaTopa. DIIEKTPOEMKOCTD https://m.eds00.ru/845b4f73
IJIOCKOTO KOHJEHcaTopa
[TapannensHOE coequHEHNE bubnuoreka IIOK
107
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 [TocnenoBaTenbHOE COSTMHEHUE bubmorexa [JOK
KOHJIEHCATOPOB https://m.edso0.ru/1e992920
109 5 x B bubmoreka [JOK
FICPTILT SAPSDRCHHOTO KORACHCATOPA https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBU>KEHME 3apsyKEHHOM YacTHUIIbI B bubnuotexa [JOK
OJIHOPOJHOM 3JIEKTPUUECKOM I0JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3anau
113 OO06o01IeHNE U CUCTEeMaTH3aIIMsI 3HAHUH bubmuoreka [JOK
o Teme "DiekTpudeckoe mosie" https://m.eds00.ru/5752603f
KonTponbhas pabota no teme bubnmuoreka [{JOK
114
"DnexkTpudeckoe moie" https://m.edsoo0.ru/cefe90e9
Cuna Toka. [TocTostHHBIN TOK. Y coBHsS
115 CYLIECTBOBAHMSI TIOCTOSIHHOTO bubmmorexa [JOK
ym https://m.eds00.ru/233311b5
ANEKTPUIECKOTO TOKA
bu6mmoreka [JOK
116 Wcrounuku toka. Hanpsxenue u 91C https://m.eds00.ru/0839a115
3axon Oma Juisl yuacTKa LEeMH. bubnuoreka [IOK
117
DIEKTPUUECKOE COTPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIIECHUS bubmuorexa [JOK

OJIHOPOJTHOTO TTPOBOJTHUKA OT €ro

https://m.edsoo.ru/95fcdf51
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JUIMHBI U TUIOIIAaAU IMOIICPEYHOIO

CCUCHUS
119 VY enbHOE COMPOTUBIIEHUE BEIIIECTBA. bubmoreka [JOK
Pemenue 3amau https://m.edso00.ru/437f8300
[TocnenoBarenpHOE, MApaIENbHOE, butmmoreka [JOK
120
CMEIIaHHOE COeIMHEHNE TIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX bubnuotexa [JOK
nenei. [IpaBuna Kupxroda https://m.edso00.ru/1794cf37
bu6mmoreka [JOK
122 Pewenue 3anad https://m.edso0.ru/3881b469
123 PaGora anexkTpuieckoro Toka. 3akoH bubmmoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
but6mmoreka [JOK
124 Pewerre sanad https://m.eds00.ru/6761bfof
M .
125 | Tenonas woummoets, swessova BuGniorera LIOK
m » BRU https://m.eds00.ru/99750a6f
pe3ucrope
butbmmoreka [JOK
126 Pewenne saziad https://m.edsoo.ru/eb72fc24
127 O/1C u BHYTpEeHHEE COMPOTUBIICHUE bu6nuotexa LIOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akon OMa 1S TOJTHOM (3aMKHYTOM ) bubnuotexa [JOK
BJIEKTPUYECKOH LIETH https://m.edsoo.ru/221f40fb
bu6moreka [IOK
12 P
° CHicHie sajad https://m.eds00.ru/3580b679
bu6mmoreka [JOK
130 MOIIHOCTE HCTOUHMKE TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3ambikanme bubmmoreka [JOK
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https://m.edso0.ru/546f5632

132 KonnencaTop B 11e1u MocTOsTHHOTO TOKa bubmmorexa [JOK
s pBH https://m.eds00.ru/35368f3e
bu6mmoreka [IOK
1 P
33 cHicHHe sa/at https://m.edsoo.ru/4410cef0
Pemrenue 3anau no reme "llocTosHHBIN bubmmoreka [JOK
134 .
AIEKTPUUYECKU TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3anau mo teme "I1ocTOIHHEIN bubauoreka [IOK
AJIEKTPUYECKUNA TOK" https://m.eds00.ru/744261b8
136 Pemrenne 3amau mo Teme "IlocTossHHABIN bubmuoreka [{OK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O06o01mIeHne U CUCTeMaTH3alus 3HAaHUH
137 0 eme "TTocto i aie ; ecKuil bubmmorexa LIOK
" T" M TONHHBI SHCKTpHACCIH https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas padboTa no teme bubnuoreka [IOK
"TIoCTOSHHBIN IEKTPUUECKUI TOK" https://m.edsoo.ru/1885ddf1
DneKTpuyuecKas MpoBOAUMOCTh
139 a3 I/I‘II)HI)IX BE e(f?FB ; EeKTPUUICCKUN buomioreia LIOK
pasit o 2P https://m.edsoo.ru/da794295
TOK B MeTayuiax. CBepXIIPOBOIUMOCTh
DNEKTPUUYECKUN TOK B PaCTBOpaxX U
140 acruIaBax 3J1€KTPOJIUTOB. 3aKOHBI bubmmorexa [JOK
P P ' https://m.edsoo.ru/4b423491
Ddapazes Tt SIEKTPOIU3a
. bu6mmoreka [JOK
141 DnexTpuueckuil Tok B razax. [lnazma https://m.eds00.ru/92d92f76
DNEeKTpUUECKUI TOK B BaKyyMe. bubnuoreka 1IOK
142
BakyymHbIe mpuoOopsI https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUH TOK B bubmuorexa [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660
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144

[TomynpoBOJHUKOBBIE TPUOOPHI

bu6mmoreka [JOK
https://m.edso0.ru/83622200

145

DuU3NYECKUI TPAKTUKYM 10 TEME
"N3mepeHne cuibl TOKa U HANIPSKEHUS
B IIEMH MTOCTOSTHHOTO TOKA MPH TTOMOIIH
aHAJOTOBBIX M LU(POBBIX
M3MEPUTENIbHBIX TPUOOPOB" Min
"3HAaKOMCTBO C ITU(POBOIA
nabopatopueit o ¢usuke. [Ipumepsr
M3MepeHUs PU3MUECKUX BEIUIHH TIPH
IIOMOUIY KOMIIBIOTEPHBIX 1aTYUKOB"

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

146

Ou3nYecKii MPaKTUKyM IO TeME
"N3y4yeHre HepaBHOMEPHOTO TBUKCHHUS
C LIETIBI0 ONpeIeNIeHUs] MTHOBEHHOU
ckopoctu"

bu6mmorexa [JOK
https://m.edsoo.ru/f6292f5f

147

du3nYeCcKUil IPAKTUKYM I10 TEME
"N3mepenune yCKOpeHus Npu
HPSMOJINHEHOM paBHOYCKOPEHHOM
NIBIDKEHNUH 110 HAKJIOHHOM IIJIOCKOCTH"
unu "VccnenoBanue 3aBUCMIMOCTH ITyTH
OT BPEMEHHU NIPU PAaBHOYCKOPEHHOM
NBYDKEeHUH"

bubnuoreka [JOK
https://m.edso0.ru/6960b6ef

148

Pu3nUeCcKUil IPAKTUKYM I10 TEME
"N3mepeHune ycKopeHust CBOOOTHOTO
nageHus" win "M3ydenne aBrOKCHHS
Tena, OPOIIEHHOT0 TOPU3OHTAILHO"

bu6nmoreka [JOK
https://m.edsoo.ru/d1ea2402

149

@uU3NYECKU IPAKTUKYM 110 TEME
"N3yueHnue nBUKEHUS Tena Mo
OKPY>KHOCTH C TTIOCTOSIHHOM 1O MOJTYJTIO

bu6mmoreka [JOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" unu "MccnenoBanue
3aBUCUMOCTH Teproa oOpaIieHus
KOHHMYECKOTO MasiTHUKA OT €ro
napameTpoB"”

150

@uU3MYECKU IPAKTUKYM 110 TEME
"N3MepeHune paBHOJACHCTBYIOIIEH CUJIBI
IIpU JABMKEHUH OpycKa MO HAKJIOHHOU
mnockoctu" unum "[IpoBepka runoTessl o
HE3aBUCUMOCTH BPEMEHU JBUKECHUS
Opycka Mo HaKJIOHHOM TUIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT €ro Macchl"

bubmmoreka [JOK
https://m.edsoo.ru/0b34db84

151

Ou3nYecKil MPaKTUKYM IO TeME
"HccnenoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pasiie, OT ux
nedopmarmu" unu "Uzyuenue
JIBYDKCHUSI CUCTEMBI Tell, CBS3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKUit
61oK"

but6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue kodhuImeHTa TpeHus mo
BEJIMYMHE YIIIOBOTO KO3 duiimeHTa
3aucumoctu Frp(N)" nim
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH TTOCKOCTH C TIEPEMEHHBIM
Kod(hdurmerTomM TpeHus" uiu
"N3yueHue OBUKEHUS IPpy3a HA Baly C
TpeHueM"

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

153

DU3NYECKUI TPAKTUKYM 10 TEME

bubmoreka [JOK
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"HccnenoBanue yciaoBUM paBHOBECHUS
TBEPJOTO TeJIa, UMEIOIIETO OCh
BpameHus" win "KoHcTpynpoBanue
KpPOHILTEIHOB U pacy€T cujl ynpyrocru"
wiu "M3ydyeHue ycToMuuBOCTH
TBEPOTO TeJa, UMEIOLLETrO IJI0LIa/lb
ornops!"

https://m.edsoo.ru/4a04f4f7

154

DU3NYECKUIN TPAKTUKYM 10 TEME
"N3mepeHne uMIysabca Tena mno
TopMo3HoMy nyTu" unu "U3mepenue
CHJIBI TATH, CKOPOCTH MOJAEIU
ANEKTPOMOOMIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
MMITYJIbCa Tela C UMITYJIbCOM CHJIBI"
nm "MccnenoBanue coxpaHeHus
UMITyJIbCa MPHU YIIPYTroM
B3aumoencTeun" unu "M3mepenue
KHHETUYECKOW SHEPTHH Teja 10
TOPMO3HOMY ITyTH"

bu6mmorexa [JOK
https://m.edsoo.ru/856fh28e

155

@u3HYeCKUil IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMHUYECKOTO Mpoliecca
(pEKOMEHI0BaHO HCIIOJIb30BAHNE
1upoBoit 1aboparopun)" win
"M3ydeHune u30XopHOro mnporecca’ uiun
"N3yuenue nzobapHOro mporecca” uin
"IIpoBepka ypaBHEHUS COCTOSIHUS"

bu6nmmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue yaenpHOM TEMI0EMKOCTH"
unu "HccnenoBanue nmpoiecca

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61
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OCTHIBaHHS BelllecTBa' WU
"HccimenoBanue aqnadaTHOTO
nporecca" unu "N3yuenue
B3aUMOCBSI3H YPHEPTHUHI
MEXMOJICKYJIIPHOTO B3aUMO/ICHCTBUS U
TeMIEpaTypbl KUIIEHUs! )KUIKOCTEN"

157

®u3nuecKuil IPaKTUKYM 110 TEME
"N3ydyeHne 3akOHOMEPHOCTEN
ucnapeHus xKuakocreil" nim
"N3mepenne yaeabHOM TEIIO0ThI
raBiaeHus apaa" wim "M3yuenue
CBOICTB HaCBIILIEHHBIX apOB" WIH
"N3mepeHune abCoMOTHOMN BIaKHOCTH
BO3/lyXa M OLIEHKAa MaccChl I1apoB B
nomeniennn". U3mepenue
Kod(HIIMeHTa TOBEPXHOCTHOTO
HATSKEHUSA

bu6mmorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

Ou3nYecKii MPaKTUKyM IO TeME
"Habmnronenue mpeBpaiieHust SHEPruu
3apsSKEHHOTO KOHJEHCATOpa B YHEPTUIO
M3JIy4EHHUs CBETOAUOAA" UIn
"N3yueHue npoTekaHusi TOKa B LIETIH,
coJiepKallell KoHAeHcarop' win
"Pacnipenenenue pazHOCTH
MOTEHUUAJIOB (HANpPSKEHUS) IPU
MIOCJIEI0BATEIbHOM COETUHEHU U
KOHJIEHCATOpPOB"

bubmmoreka I[JOK
https://m.edsoo.ru/ec424377

159

Pu3nuecKnil IPaKTUKYM I10 TEME
"UccnenoBadue CMENIaHHOI0

bubauoreka [IOK
https://m.edsoo.ru/2b179d98
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COEIVHEHHUS PE3UCTOPOB" MK
"U3mepenue yneabHOro COnpoTUBIICHUS
npoBogHUKOB" wiK "MccinenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HaIpsKEHUS JUIsl JIAaMITbl HaKaJIMBaHUs "

DU3NYECKUHN ITPAKTUKYM I10 TEME
"Habmonenue snexkTponu3za’ uiu
"U3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" i "UccnenoBanue

bu6mmoreka [JOK

160
3aBUCUMOCTH COITPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATYpHI" WIN
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTepUCTUKU auoja"
PesepsHEbli ypok. O0001IEHE 1
161 CI/ICTIe)MaTI/I?,Zp WS 3HAHUU 110 TEME bubmaorexa IJOK
1l https://m.edsoo.ru/ed017d93
"Kunemaruka"
Pesepsuelii ypok. O0001IEHNE U
162 CI/ICTEMEITI/BZP WS 3HAHUH 110 TEME Bubmiorexa TOK
" "H https://m.eds00.ru/3149956b
Junamuka
Pesepsuslii ypok. O0001IEeHNE U
163 CI/ICTI;MaTI/BZp WS 3HAHU 10 TEME bubmorexa IIOK
" B " https://m.edso0.ru/0f9752ac
CraTuka TBEpOTO Tena
PesepsHEli ypok. O0001IEHHE U
164 CI/ICTIe)MaTI/I?,Zp WS 3HAHUU 110 TEME bubmiorexa IJOK
a https://m.edsoo.ru/6¢c0df9cc
"3aKOHbBI COXpaHEHUs] B MeXaHuKe"
PesepBHbIii ypok. O6o0mIeHNE U
165 CHCTEeMAaTH3allks 3HaHUH 10 TeMe bubauoreka [IOK

"OCHOBBI MOJIEKYJISIPHOKMHETUYECKOI
Teopun"

https://m.edsoo.ru/de148976
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PesepBHbIii ypok. O6o01IeHNE U

166 CHCTEMAaTH3a 3HAHUH 10 TEME 1 0 bubmorexa HOK
MCTEMATHSALIHA SHAMHH HO TEM https://m.edsoo.ru/Obcc77cl
"Tepmonunamuka. TersoBble MallIuHbBI"
PesepHbIii ypok. O6001ICHNE 1
cHucTeMaTHu3alys 3HaHUM 110 TeMe butbmoreka I[JOK
167 1 0
"ArperaTHbl€ COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5c91
dazoBble nIEpexob!"”
PesepBurblit ypok. O000mIeHE U
168 CI/ICTIe)MaTI/I?,Zp 1501 3HaHm?IIH 10 TEME 1 0 bubmaorexa IJOK
1 https://m.edsoo.ru/f2381c0c
"Onextpuueckoe nojue"
PesepBuslii ypok. O000mIEHE U
169 CI/ICTSMaTI/BZp WSt 3HaHI/II;Iu 10 TEME 1 0 Bubmiorexa [TOK
" L} . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN TEKTPUYSCKUH TOK
PesepsHEbIi ypok. O000IIEHHE U
170 CI/ICTI;)MaTI/I?,Zp Ut 3HaHI/II;IH o TeMe "Toxku 1 0 bubmaorexa IJOK
B " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX cpejiax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME
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11 KUIIACC

KosnyecTBO yacoB DJIeKTPOHHbIE
Ne Hara nupposwIe
Tema ypoka Konrpoasbnsie | IlpakTnuyeckue
n/n Bcero u3ydeHusi | oOpa3zoBaresibHbIE
padoThI padoThI
pecypchl
BzaumoaeiicTBrE MOCTOSTHHBIX
1 MarHI/IT:B U MPOBOJIHUKOB C TOKOM 1 0 0 bubmorexa TOK
POBOA ’ https://m.edso00.ru/487a8593
MarnutHoe nosie. ['unoreza Ammepa
BekTop MarHuTHOM HH, 15078
2 [Tpun pI/IH CyTepIio3u IfIZK IVIIIaI‘HI/ITHBIX 1 0 0 bubmorexa TOK
p VH yrep & . https://m.edsoo.ru/4clabceb
nosiei. JIMHUKU MarHUTHOW MHAYKIIUU
3 MarsuTHoE€ 110J1€ IPOBOAHUKA C 1 0 0 bubmmorexa [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cunia AMmriepa, e€ HampaBlIeHUE U 1 0 0 bu6muoteka LIOK
MO/IyJTh https://m.eds00.ru/26d9c5ha
bu6mmoreka [JOK
> Pemenne sana- ! 0 0 https://m.edsoo.ru/a37a0c21
[Ipumenenue 3akoHa Ammnepa. bubnmuoreka [{JOK
6 1 0 0
DIEeKTpOU3MEPHUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBieHUE U
MOJyJIb. JIBUKEHHE 3apsSKEHHOU bubanoreka [IOK
7 1 0 0
YaCTHIIBI B OJJHOPOJHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bu6moreka [IOK
8 Pemerte sanat 1 0 0 https://m.edso0.ru/504e98c7
bu6mmoreka [JOK
d Pabora cumet Jlopenna ! 0 0 https://m.edsoo.ru/d518be4b
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bu6mmoreka [JOK

10 Penterme sazat https://m.eds00.ru/93617bd9
MarsuTHoOE€ 10JIe B BEIIECTRE.
11 deppoMarHeTuky, napa- u bubmorexa [JOK
pp - 11ap https://m.edso0.ru/30ff9608
JTMaMarHeTHKH
OCHOBHBIC CBOMCTBA
12 ¢deppomarneTukoB. [Ipumenenue buomioreia LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTukoB
13 Pemenune 3agad mo Teme "MarauTHoe bu6mmoreka [JOK
nosie" https://m.eds00.ru/5b55¢307
14 Pemenue 3amau o reme "MarautHoe butbmmoreka [JOK
nosne" https://m.edsoo.ru/41c4ae8a
SIBrieHHE >IIEKTPOMArHUTHOM
15 I 3 . bubmmorexa [{OK
VHAYKHHH. HIOTOK BEKTOpa MarHiTHOM https://m.edsoo.ru/b3efa0cl
WHIYKIIAN
bu6nmoreka [JOK
16 SAC nrpyuH https://m.eds00.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHOW WHTYKITUN bubmorexa [JOK
Dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anekrpudeckoe nose. Toku bubmmnorexa IIOK
dyko https://m.edso0.ru/15abe140
19 OJIC MHAYKIIMK B IBUKYIIHAXCS bubanoreka IIOK
MPOBOJTHUKAX https://m.edsoo.ru/0235cc02
butbmmoreka [JOK
20 Pemenne saza- https://m.edsoo.ru/4dfda618
bu6mmoreka [JOK
21 Hpasto Jleria https://m.edso0.ru/bbc22726
22 NunykTuBHOCTH. Karyrika bubmmoreka [JOK
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HUHAYKTUBHOCTH B ICTIM TOCTOAHHOI'O

https://m.edsoo.ru/621eae9d

TOKa
23 SBnenue camounaykuuu. IJ(C bubnuoreka [JOK
CaMOWHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHUTHOTO TOJIsl KaTYIIKHU € bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHUTHOE T10JI€ https://m.edsoo.ru/b3c0ad1l
but6mmoreka [JOK
25 Pemmerte 3anaq https://m.edso0.ru/88f69d2b
26 O0o00mmeHne U cucTeMaTH3aIus bubmuoreka [{OK
3HaHU# 1o Teme "DeKTpoaruHaMuKa" https://m.edsoo0.ru/76484025
97 KontposbHas paboTa o teme bubmmoreka [JOK
"OnexkTpoauHamMuKka" https://m.edso00.ru/8ae09b98
Konebarenpuas cucrema. CBOOOIHBIE
28 konebanus. ['apmoHnYeckue brbmmorexa IOK
-1 ap https://m.edsoo.ru/7c1db385
KoJieOaHus
29 Kunemarndeckoe 1 TMHAMHYECKOE bu6mmoreka [IOK
OIIMCaHHuE KOoJIeOaTeIbHbBIX IBKEHUI https://m.edsoo.ru/87ce9498
DHepreTuYecKoe onrcanue. BeiBoy
JUHAMUYECKOTO OIMMCAHUS
30 rapMOHHUYECKHUX KOJICOaHHUI U3 UX bubsmorexa I[JOK
P https://m.edso0.ru/e3c99692
OHEPreTUYECKOTO U KHHEMATHUECKOTO
OTICaHMS
bubanoreka [IOK
1 A i
3 MILTHTYE 1 $a3a Konebarmii https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KOJICOAHUIA.
32 [Tepron ManbIx cBOOOIHBIX bubmmnorexa IIOK

KoJIe0aHNI MAaTEMaTHYECKOTO
MasTHHKA. [leprnoa cBoOOIHBIX

https://m.edsoo.ru/e0399319
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KoJIe0aHUH MPYKUHHOTO MasTHUKA

33 3aryxarorue KojaeOaHus. bu6mmoreka [JOK
Brinyxennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09

bu6mmoreka [JOK

34 ABTOKOJICOHM https://m.edsoo.ru/6add2644

bubmuoreka [JOK

35 Pemenue 3amau https://m.edsoo.ru/addeec71

https://m.edso0.ru/756123c5
Ypok-koHpepeHnius "MexaHnueckue
36 KOJIEOAHUS B MY3BbIKAJIbHBIX bubmorexa [JOK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O0001IeHrEe U cCUCTEMAaTU3 LA
37 3HaHI/IHI; 10 TEME "MexaHquL::KI/Ie Bubmiorexa TOK
https://m.edsoo.ru/eb84182f
KoJiebanus"

38 DIIeKTPOMarHUTHBIE KOJICOaHMUSI. bubnuotexa LIOK
KonebarenbHblit KOHTYp https://m.edsoo.ru/d4adabde
dopmyna Tomcona. CBA3b aMIUIATYIEI

39 3a i ;, KOHIIEHCATOPAa C aMILIUAT 0}1]7? Bubmiorexa TOK

P a p e https://m.edsoo.ru/093f9af1l
CHJIBI TOKA B KOJICOATEIIBHOM KOHTYpE

40 3aK0H COXpaHEHUS YHEPTUU B bubnuotexa LIOK
UeaIbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaromie 31eKTPOMarHUTHBIE

41 KoJyiebanus. Bein €HHBIE Bubmiorexa TOK

' YR https://m.edso0.ru/5¢668619
3JICKTPOMArHUTHBIE KOJIeOaHus
Ilepeme i TOK. Pe3ucro
42 KOIf :[H;T(J)mlj enu HI;I ZMFE))I?HOFO buGmorexa [IOK
a p B p https://m.edsoo.ru/84836152
TOKa
43 Karymika "HIyKTUBHOCTH B IICTTH bubmmoreka [JOK
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NEPpEMCHHOI'O TOKa

https://m.edsoo.ru/cfa307af

3akon OMa ISl SIEKTPUYECKON 1enu

bu6mmoreka [JOK

44 MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MoimHocTh NepeMEeHHOr0 TOKa.
45 AMII:EII/IT HOGpI/I eiicTB ee buGmorexa [IOK
e A yrott https://m.edsoo.ru/lcac6c4c
3HAYEHHE CHJIBI TOKA M HAMPSKCHUS
46 Pe3onaHc B 3JIEKTPHUECKON LIETH bubmorexa LIOK
p I https://m.edsoo0.ru/087506df
bu6mmoreka [JOK
47 Pemerye 3anad https://m.edsoo.ru/al16836a4
W neansueiif Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmiorexa TOK
p A » TIEPeAL » https://m.edso00.ru/f97418ae
MOTpeOICHUE IIEKTPUUECKOW SHEPTHHU
DKOJIOTUYECKHE PUCKU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp TIBT 2 I/ICHOJ‘IL30]i)aHI/I$Ip bubmorexa [IOK
YARTYP . https://m.edso0.ru/a6f74d93
AJICKTPOIHEPTHH B TTOBCEIHEBHOM
JKU3HU
butbmmoreka [JOK
50 P
CHICHHE sa%ad https://m.edsoo.ru/ee6677ed
bu6mmoreka [JOK
51 Pemenne 3ana4 https://m.edsoo.ru/7cab59f8
O0001IeHNEe U CHCTEMAaTHU3 AN
52 3HaHUH 110 TeMe "DIEKTPOMArHUTHBIE Bubmiorexa ITOK
" P https://m.eds00.ru/401024a9
KOJIEOaHUs
53 MexaHu4ecKHue BOJTHBL. bubmmoreka [JOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBoiicTBa MEXaHUIECKUX BOJIH bubmmoreka I[JOK
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https://m.edsoo.ru/d9ae1000

55 3BYyK. XapaKTePUCTHUKH 3BYKa Bubmmorexa [TOK
Yi. AGPaKIEp e https://m.eds00.ru/138b6f09
Wudpa3Byk u ynpTpaszsyk. lllymoBoe bubnuoreka IIOK
56 .
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl https://m.edso0.ru/7380038f
bu6mmorexa [JOK
S Pemenne sana- https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMArHUTHHIE BOJHBI. bubnuotexa [JOK
N3nydeHne 351eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5db1
DHeprus MeKTPOMarHuTHBIX BOJIH. bubnuoreka IIOK
59 -
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana >1eKTPOMarHUTHBIX BOJIH.
60 S bubnuoreka [JOK
PHMEHCHHE SJCKTPOMATHHTHBIX https://m.edsoo.ru/49belf9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTUOCBS3U U
61 TeneBuAcHU. Pagronokaims. bubaunoreka [IOK
DIIEKTPOMArHUTHOE 3arpsi3HCHHE https://m.edso00.ru/9f96f1f8
OKpYKaIoIen cpeibl
62 KonTponbhas pabota no teme bubnuoreka [JOK
"Konebanus 1 BOJTHBI" https://m.edso0.ru/4f7985a0
63 Cger. 3aKOH NPAMOJIUHEHHOTO bubnuotexa LIOK
pacnpocTpaHeHusl CBeTa https://m.edso00.ru/f9566406
Pemenue 3amau Ha mpUMeHEHUE
64 3aKOHA MPSAMOJIMHEHHOTO bubmorexa IOK
p https://m.edso0.ru/ea32d455
pacnpocTpaHeHusl CBeTa
65 Ortpaxenue cera. [Lockoe 3epkaino. bu6nuotexa LIOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Ipenomnenue cBera. AGCOTIOTHBIN 1 bubmmoreka [JOK
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OTHOCUTEIbHBIN MOKa3aTelb
npenomiieHus. [lonnoe BHyTpeHHee
oTpaxkeHue. [IpenenbHblil yron
TOJTHOTO BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3anau Ha npuMeHeHne

67 3aKOHOB OTPAKEHUS U IIPETOMICHUS bubmorexa HOK
p p https://m.edso0.ru/49d830a9
cBeTa
Xon nyded B mpusMe. Jucnepcust
68 CBeflra ygnome?ﬁ COCTi 6eJ1cI))ro cBeTa bubnnorexa [HOK
) ) https://m.edsoo.ru/d8elc3be
Ilser
69 JInnzel. @OKyCHOE PacCTOSHUE U bubnuoteka LIOK
OIITUYECKAS CUJIA JIMH3BI https://m.edso0.ru/60441359
70 [TocTpoenue n3o00pakeHH B TMH3AX U bubmmotexa [JOK
UX CUCTEMAX. YBEINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemrenue 3aga4u Ha MOCTPOEHUE
71 n300 a)KeHIfﬁ OJI ae?imx C Bubmiorexa OK
p ’ yi https://m.eds00.ru/5a868f09
IOMOIIBIO JINH3
72 I'ma3 xak omrrmueckast cucreMa bubmorexa HOK
https://m.edsoo.ru/ecd480a2
Pewenue 3anau. IIpenensl
73 OPUMEHUMOCTH T€OMETPHUUECKOM bubmorexa [IOK
P p https://m.edsoo.ru/cd174a10
OIITHUKH
74 CKOpOCTb CBETA U METO/IBI €€ bubmorexa [JOK
U3MEPEHUS https://m.edso0.ru/f32aab06
bu6mmorexa [JOK
& Jlucniepeust caeta https://m.edsoo.ru/lel6ccbe
b K
76 WHuTepdepennus cBera nomiorexa LO

https://m.edsoo.ru/5fc0c638
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Kor CPCHTHBIC UCTOYHUKHU. YcnoBus

bu6mmoreka [JOK

" HAOMONCHM MAKCHMYMOB 1 https://m.edsoo.ru/c6416d48
MHHHMYMOB
bu6mmoreka [JOK
8 Peenne 3azas https://m.edso0.ru/3061de2b
bubmuoreka [JOK
” Tpnvenerne marepdepeniun https://m.edso00.ru/668edbc8
bubmmoreka [JOK
80 Jladppaxuus ceeta https://m.edsoo.ru/12ed04b5
81 JudpakunonHas peméTka. Y cioBue bubnuoreka IIOK
HaOJII0/IeHUS TTIaBHBIX MAKCUMYMOB https://m.eds00.ru/f998d964
bubnuoreka [JOK
82 Pemerye 3ana: https://m.edsoo.ru/d58c411a
83 [TorrepedHOCTh CBETOBBIX BOJIH. bubmuorexa [JOK
[Monsipu3zanus ceera https://m.edsoo.ru/e9890fe9
bu6nmmoreka [JOK
84 Pemerye 3ana: https://m.edso00.ru/c56¢8158
85 CBeTOBbIE SIBJICHUS B IPUPO/IE bubmmorexa [JOK
pHpoA https://m.edso00.ru/0b36363d
86 O0o00meHne U cuCTeMaTH3aIUs bubmuoreka [JOK
3HaHui no teme "OnTuka' https://m.edsoo.ru/8a14748b
87 KonrtponbHnas padora o teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuIIbl TPUMEHUMOCTH
KJIaCCUYCCKON MEXaHHKH. 3aKOHBI bubmuoreka [{OK
88
3JIEKTPOJAMHAMUKH U MTPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIbHOCTH
89 [TocTynatel crienualbHON TEOPUH bubnuoreka [IOK
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OTHOCHUTCIIbHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BPEMEHHOM
untepsai. [Ipeobpazosanus Jlopenna.
VYcnoBue NpUYMHHOCTH.

bu6mmoreka [JOK

90
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. https://m.edso00.ru/d83742bb
3amMe/uieHne BPEMEHH U COKpaIlleHHe
JUTUHBI
o1 DHEprusi 1 UMITYJIbC PEISITUBUCTCKON bubmorexa [JOK
YaCTHIIbI https://m.edsoo.ru/853a64fc
C N
92 H;igzrcifhim ecnillizllljsz(l:iyéfoﬁ YaCTHIIbI bubmorexa [JOK
Y p Hel https://m.edsoo.ru/b6258ffa
DHeprus NoKos
93 PaBHOBECHOE TEIIOBOE M3ITyUCHUE Bubmmorexa [JOK
yi https://m.edsoo.ru/f54035a5
bubauoreka [IOK
% 3axon cmemenus Buna https://m.edso0.ru/1c5ff752
95 I'mnote3a M. Ilnanka o KkBaHTax. bubnuorexa [{OK
®DOTOHBI https://m.edsoo.ru/a5ffa218
butbmmoreka [JOK
% DHEpHA M HMITYIEC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otordpdext. OnbiTer A. T bubmmnorexa IIOK
CroneroBa. 3akoHbl GpoTodpderTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DUHIITEHHA 14
98 doroaddekra. "Kpachas rpanumna” bubnmorexa [JOK
- o fpanii https://m.edsoo.ru/01ef4556
dboTorpdexra
99 Hasnenue ceera. Onbrtsl [1. H. bubnuotexa LIOK
JleGeneBa https://m.edso00.ru/64b4f966
100 BoJsiHOBEIE CBOMCTBA YaCTHILL bubanoreka IJOK
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https://m.edsoo.ru/f59cfcec

Bounbl nie bpoiina. JlnrHa BoJIHbI J1e

. bu6mmoreka [JOK
101 bpoiinst it pasmepEt 06micm https://m.edsoo.ru/5df8bafl
JIOKaJIM3alluu ABMXKYIICHCSA YaCTUIIbL
. bubmuoreka [JOK
102 KopryCKyJIApHO-BOIHOBOI Ayatms https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha bubmmorexa [JOK
KpHCTaJUIax https://m.edsoo.ru/30dbal8c
Cre a U3MEpPEHUI OMHUpE.
104 CEOITI:?;I;H;;I 1\}/IIeI;HHTIe?I ZHH;(E)CTI\;I;IIP bubmmorexa [JOK
. pest https://m.edsoo.ru/65783dec
Ieiizenbepra
bubnuoreka [JOK
105 Peweine rpaguicciinx saza: https://m.edsoo.ru/e70195hd
. bubmmoreka [JOK
106 Penteriiie pacuCTHEIX sazat https://m.edsoo.ru/ee9b3182
K 0 :
. T PHYBIYP https://m.edsoo.ru/c3de891a
BOJIHOBOM Jyanu3M
OMBITHI IO UCCIIEAOBAHUIO CTPOEHUS
108 m bubmmoreka I[JOK
BTOMA. TUIATICTApHAN MOZICI: aToMa https://m.edso0.ru/312b750a
Peszepdopna
bu6nmoreka [JOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
Buner criektpoB. CniekTp ypoBHE bubmorexa [JOK
110
SHEPruu aToMa BOJIOPOJia https://m.edsoo.ru/cf74bl1a
11 CroHTaHHOE U BBIHYXJICHHOE bubnuotexa LIOK
U3JIy4€HUE CBETA https://m.eds00.ru/f945d85c
112 Jlazep bubimoTteka [IOK
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https://m.edsoo.ru/2288a0c4

113

Hyknonnas Mmoaens aapa
I'eitzenOepra-MiBanenko. 3apsa u
MaccoBO€ 4nCio sapa. M30Tomsl.
PapnoaktuBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH palnOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOILIETO
u3nyyeHus. Brnusaue
PaIMOaKTUBHOCTH Ha >KUBBIC
opranusMsbl. [Jozumerpust

but6mmoreka I[JOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3M HYKJIOHOB B sJIpE.
Snepubie cuibl. JlehekT Macchl sipa.
SnepHble peakiuu. SnepHsie
peaktopsl. [IpoGiemsl ynpasisieMoro
TEPMOSIZICPHOTO CHHTE3A.
DKOJIOTUYECKHE aCIIEKThI pa3BUTHUS
SIIEPHOM DHEPrETUKHU

bubmmoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeTto1pl perucTpanuy u
HCCIEI0OBAHMS DJIIEMEHTAPHBIX YaCTHULL.
DyHAaAMEHTAIIbHBIE B3AUMOJI€HCTBHUS.
bapuoHbl, ME30HBI U JIENTOHBI.
IIpencraBnenue o CtannapTHOR
Mozenu. KBapk-TiatooHHas Moaenb
aZIpOHOB

bubauoreka [IOK
https://m.edsoo.ru/1ac08a5b

117

®usuka 3a npeaenamu CTaHIapTHOMN
Mozenu. TéMHas maTepus U TEMHAast
sHeprus. EnuHcTBO usmueckoit
KapTUHBI MUpa

bu6mmoreka [JOK
https://m.edsoo.ru/c026fd37

118

Dransl pa3BUTUSL ACTPOHOMUM.

bubmoreka [JOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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3HaueHHE ACTPOHOMUHA

https://m.edsoo.ru/ad73e145

[IprMeHNMOCTb 3aKOHOB (PU3UKH JUIS
00BsACHEHUSI PUPOJIbI KOCMUYECKHUX

bu6mmoreka [JOK

119
00BbeKTOB. MeTO/1bl aCTPOHOMHYECKHUX https://m.edsoo.ru/39c44028
HCCIed0BaHul
CoBpeMeHHbIE ONTHYECKHE
120 TEJNECKOIIBI, PAIUOTEIECCKOIIBI bubsmorexa [JOK
- Pal ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHas aCTPOHOMHS
Bup 3sésnnoro neda. Co3se3ausi,
121 SIpDKUE 3BE3/IbI, IUIAHETHI, X BUAUMOE bubmorexa LIOK
p AR, ’ A https://m.edsoo.ru/aac588eb
JBIDKEHUE
Comnneunas cucreMa. CoJHIIE.
122 ConHeyHast akTUBHOCTE. MIcTOUHHK bubmmorexa [{OK
. https://m.eds00.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE3bI, UX OCHOBHEIC
123 xa af(Te ucTuku. Jlnarpamma bubmorexa TOK
XApARTEPHETHIH. AMATP ) https://m.eds00.ru/42169944
CHEKTPATbHBIA KJIACC — CBETUMOCTD
124 3Be31bI TVIABHOW TOCIIEI0BATEILHOCTH bubmmorexa [{OK
A a https://m.edsoo.ru/b3cb766¢
BnyTrpenHee crpoeHue 3BE3 1.
CoBpeMeHHBIE NTPEACTABIEHUS O bubnuoreka [JOK
125
MIPOMCXOXKICHUU U BoJonnu CoJtHIa https://m.edsoo.ru/d09da494
U 3BE31. DTaIbl )KU3HU 3BE3
Muieunsiii [Iyte — Hama ['anakTuka.
126 Tunel ramaktuk. YEpHbIe OBIPHI B Bubmiorexa HOK
- P JIBIP https://m.edsoo.ru/7cd10a0a
SIpax TaTaKTUK
127 Bceenennas. Paciuupenue Beenennon. bubnuorexa [JOK

3akon Xa66mna. Teopus bonbiioro

https://m.edsoo.ru/3dbdf0d2
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B3pbIBA. PenukToBoe H3JTYUCHHC

128

MacmrabHas cTtpykTypa BeeneHHoi.
MeraranakTuka

bu6mmoreka [JOK
https://m.edsoo.ru/ce234633

129

Hepeménnsie mpo0iaemMbl aCTpOHOMHUH

bu6mmoreka [JOK
https://m.edsoo.ru/d37d9ffe

130

Du3nyeCKUil MPAKTUKYM 10 TEME
"HcenmeqoBaHue MarHUTHOTO ITOJIST
MOCTOSTHHBIX MarHUTOB' WIIH
"UccmenoBaHue CBOMCTB
(dheppoMarHeTukoB" uiIu
"HccnmeqoBaHue eCTBUS
MIOCTOSIHHOTO MarHuTa Ha PaMmKy ¢
TOKOM"

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

131

DU3NYECKUH TPAKTUKYM 110 TEME
"N3mepenue cunbsl AMmepa" uim
"N3y4yeHne 3aBUCUMOCTH CHJIbI
Awmmnepa oT cuiibl ToKa" WiH
"OnpeneneHne MarHUTHON MHAYKIUU
Ha OCHOBE M3MepeHus cuiibl Ammepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

132

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBaHue SIBICHUS
3JEKTPOMArHUTHON MHAYKIUU'" WIH
"OnpeneneHre HHIYKIUA BUXPEBOTO
MarduTHOTO HOJIs"

https://m.edsoo.ru/c36658da

133

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHUS
camounaykiuu" wnu "COoopka Moaenu
3JIEKTPOMAarHuTHOTO reneparopa’

bu6moreka [IOK
https://m.edsoo.ru/b8fb6391

134

DU3NYECKUH TPAKTUKYM 110 TEME

bubmoreka [JOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
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"N3mepenue nepuoga cBOOOIHBIX
KOJICOaHWI HUTSHOTO ¥ TIPY>KUHHOTO
MasITHUKOB"

https://m.edsoo.ru/5d159d35

®u3NYeCKUl TPAKTUKYM I10 TEME

bu6mmorexa [JOK
135 "[IpeoOpazoBanue SHEPTUU B
Peodp b https://m.eds00.ru/a28026hd
MPY>KHHHOM MasiTHUKE
DU3NYECKUH TPAKTUKYM 110 TEME
"HccnenoBanue nepeMeHHOTO TOKa
yepes MOoCJIeI0BATEIbHO COSTMHEHHBIC
136 KOp eHcaTop, KaTyIlK e3ucTop” bubmmoreka OK
HJICHCAT T U pe3uCT
lf' P, KaTyIIKy 1 p p https://m.edso0.ru/89dc2d90
wu "UccnenoBanue paboThl
WMCTOYHHUKOB CBETA B LIETIN
MepeMeHHOro Toka"
DU3NYECKUH TPAKTUKYM 110 TEME
137 "N3yuenue napameTpoB 3BYKOBOMH bubmmorexa TOK
i | P P e https://m.edsoo.ru/b100661a
BOJIHBI
DU3NYECKUH TPAKTUKYM 110 TEME
"N3mepenue nmokaszarens mpeaoMIeHUs
138 crexna" wim "[lonydeHne bubmmorexa [TOK
yi https://m.edsoo.ru/42569eal
M300paKeHHs B CUCTEME M3 TIOCKOTO
3epKayia v JINH3bI"
Du3nUeCcKUil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH
(hOKYCHOTO PacCTOSTHHS OT BELIECTBa bubnuoreka [JOK
139 " _
(Ha mpuMepe KUIKUX JIMH3)" UITn https://m.eds00.ru/b879fb3f
"N3mepenne pOKyCHOTO pacCTOSTHHS
paccenBaromuXx JINH3"
140 DU3NYECKUH TPAKTUKYM 110 TEME bubnuorexa [JOK

"Habmonenue qudpaxnuu,

https://m.edsoo.ru/8b7ac737
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uHTep(EepeHIINN U MONSIPU3ALNN
cBera"

141

®uU3NYECKU IPAKTUKYM I10 TEME
"Ornpenenenrue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTHI] (110
(dororpadusiM TPeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1e)"

bu6mmorexa [JOK
https://m.edso0.ru/63756¢c47

142

DU3NYECKUH TPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lnanka Ha
ocHOBe ucciuenoBanus poroaddexra”
niu "HccienoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUO]] OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 110 TEME
"NccnenoBanue criekTpa
pa3pexEeHHOr0 aTOMapHOTO BOJOPOAA
Y U3MEpEeHHe MocTosiHHOM Punbepra”

but6mmoreka I[JOK
https://m.edsoo.ru/ec651eb8

144

Ou3nYecKuil MPakTUKyM IO TeMe
"UccnenoBanue pagnoaKTHBHOTO
(oHa ¢ UCTIOIB30BaHUEM JT03UMETpa”
wim "V3ydenue nornomeHus o6era-
YacTHIl aTiOMHHIEM"

bu6mmorexa [JOK
https://m.edsoo.ru/c3dabe6e

145

DU3NYECKUH TPAKTUKYM 110 TEME
"HaOmromeHus 38€34H0r0 Heba
HEBOOPYKEHHBIM IT1a30M C
HCIOJIb30BaHNEM KOMIBIOTEPHBIX
MIPUIIOKEHUHN JJIs1 OTpeieNIeHUs
MOJIOXKEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6mmorexa [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
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co3Be3aust CeBepHOro Mnoiymapus u
spkue 3BE3761" win "HabmroneHus B
teneckon JIyHbI, TUIaHET, TYMaHHOCTEH
M 3BE3IHBIX CKOIIECHHUI"

O06o01enne u cucTeMaTH3aLus
3HaHui. Ponb pusuku u actpoHomMuH B

bubmuoreka [JOK

146 9KOHOMHYECKOH, TEXHOJIOTHYSCKOM,
N N https://m.edsoo.ru/ad6ddeed
COIMAJIbHON M ATUYECKOH cdhepax
JIEeATEILHOCTH YeJIOBEKa
O000111IeHHE U CHCTeMaTU3aIUs
147 3HaHui. Ponb u MecTo pusuku u bubmmoreka [JOK
ACTPOHOMUU B COBPEMEHHOW HAay4HOM https://m.edsoo.ru/18f19f7c
KapTUHE MHpa
O0001IeHE U CHCTEMAaTA3 AL
3HaHui. Ponpb ¢pusndeckoil Teopun B
OPMHUPOBAHUU MPECTABICHUN O
148 gnguqeixoﬁ Ka TiHe MHUpa, MECTO buomioreia LIOK
_ P pa, https://m.edso0.ru/e7d400f4
(U3HYECKOM KapTHHBI MHUpPa B 00IIEeM
PAIY COBPEMEHHBIX €CTECTBEHHO-
HAyJYHBIX TIPEJCTABICHUH O MPUPOIC
149 O06001IeHNE U CUCTEMAaTH3ALIHS bubmmoreka [{OK
3HaHui mo teme "Kunemarnka" https://m.edso0.ru/b032fc4b
150 O0001IeHnEe U CHCTEMAaTHU3 AN bu6nmoreka [JOK
3HaHui no teme "Kunemarnka" https://m.edsoo.ru/4e31b507
O0600meHue u cucTeMaTHu3aIus bubmuoreka [JOK
151 e n "
3HaHuH 1Mo Teme "J[uHamuka https://m.edsoo.ru/2dfbafch
O0o001IeHNE U CUCTEeMaTU3aIUs
. " bubmmoreka [{OK
152 3HaHu# 1o Teme "CraTtuka TBEPI0Tro

Tena"

https://m.edsoo.ru/3cca482e
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O0001IeHNE U CUCTEMATU3ALNAS

153 3HAHUHU 110 TeMe "3aKOHBI COXpaHEHUS Bubmiorexa TOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O0600111eHHE U CHCTEMATH3aIIMS
154 3gaHui 1o Teme "OCHOBEI Bubmiorexa LIOK
. Y https://m.edsoo.ru/ed440ca8
MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH
O0001IeHE U CHCTEMaTH3 AL
155 3gaHui 110 Teme "TepMoanHaMuka Brbmuoreia TOK
pMOZL ) https://m.edsoo.ru/c63f7c10
TenuoBeie MaIuHb!"
O000111eHIE U CUCTEMATH3ALUS

156 3HaHUi 1o TeMe "ArperaTHbie bubmmoreka [JOK
cocrossHus Bemectsa. Ma3oBele https://m.edsoo.ru/1d36b5b1
nepexo/is!"

O0600111eHIE U CHCTEMATH3AIIA
157 3HAHUHU 110 TeMe "DIEKTPUUECKOE Bubmorexa IOK
" P https://m.edso0.ru/3bf0def9
noJie
O0001IeHrEe U CHUCTEMaTHU3 AN
158 3HaHuil 1o teMe "IlocToAHHBII Bubmuorexa LIOK
. https://m.eds00.ru/71453ee6
ANMEKTPUICCKUI TOK
O000111eHIE U CHCTEMATH3AII
159 3gagui Mo TeMe "TOKHU B pa3IMuHbBIX Bubmiorexa [IOK
p https://m.edsoo.ru/3d40077a
cpenax”

160 O06001IeHNE U CUCTEMAaTU3ALIHS bubmuoreka [JOK
3HaHUH 110 Teme "MarautHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBusblii ypok. O000111€HUE 1

161 CI/ICTEMaTI/B:p U 3HAHUI 10 TEME Bubmuorexa IIOK
" B " https://m.eds00.ru/053e2248

DJIEKTPOMAarHUTHAsT MHIYKIIUS
162 PesepBHbIif ypok. O6001ICHIE 1 bubmmoreka [JOK
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cUCTEMAaTHU3alUs 3HAHUHU I10 TEME
"Mexagnueckue KouneOanus"

https://m.edsoo.ru/d6310bfd

PesepBHbIif ypok. O6001IEHIE 1

bu6mmoreka [JOK

163 CHUCTEMAaTHU3aIUs 3HAHUH 110 TEME https://m.edsoo.ru/5e2bb83d
"DIeKTPOMAarHUTHbIE Kosiebanus" T '
PezepaHbliil ypok. O6001eHue u

164 cucTeMaTH3alusg 3HaHU 10 TEME bubauoreka [IOK
"MexaHU4eCKHUEe U DJIEKTPOMArHUTHbIE https://m.edso0.ru/96a7a2dd
BOJIHEI"

PesepBHbIii ypok. O600IICHNE 1
b K

165 CHUCTEMAaTHU3alUs 3HAHUH 110 TEME hgsgfllr?lT:;sZ?rcj 152301603
"Onruka" T '
PesepBHbIif ypok. O600ICHIE 1

b K

166 CHUCTEMAaTHU3aIUs 3HAHUH 110 TEME htif;;:nf;;?g I5beclcs
"Ocuossl CTO" T '
PesepBHbIit ypok. O600IIeHNE 1

. bu6 OK

167 CHUCTEMAaTHU3aIUs 3HAHUH 110 TEME htilpgjllr?lT:é{si)?ru 17659438
"KopmyCKy/ISpHO-BOIHOBOM Jyanu3m" T '
PesepHblif ypok. O6001IEHIE U

b K

168 CHUCTEMAaTHU3al|s 3HAHUH 110 TEME hgsg;r?::gsao?g /1511654
"®usuka aroma" T '
PesepBHbIif ypok. O600IIEHHE 1

169 CHCTEMAaTH3aIys 3HAHHH 10 TeME bu6nmoreka [JOK
"®u3nka aTOMHOIO A1pa U https://m.eds00.ru/905c5ce0
3J€MEHTapHbIX YyacTuil"

PesepBHbIit ypok. O6o01IeHNE U
b K
170 CHUCTEeMaTHu3aIusl 3HaHUM TI0 TeMe nommoreka 110

"DnemMeHTHl acTpopu3uku"

https://m.edsoo.ru/2bffb94c
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OBILEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

170

16




HNPOBEPSAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJBHOM IMPOT'PAMMBI10 KJIACC

Kona
MPOBEPSAEMOro
pe3yabTrara

10.1

IIpoBepsieMble MpeAMeTHbBIE Pe3YJbTAThl 0CBOEHHSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero o0pa3oBaHus

JleMoHCTpUpOBaTh Ha ImpUMeEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON Hay4YHOW KapTHHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKON NEATENbHOCTH JIIOJICH

10.2

Y4uThIBaTh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (DU3MUYECKUX MOJENCH:
MaTepuaibHas TOUKa, HHEpPIHaJbHasl CUCTeMa OTcuéra, abCOIIOTHO TBEPIOE
TEJ0, UACATBHBIN ra3; MOJAEIN CTPOEHUS ra30B, KUJIKOCTEH U TBEPABIX TE,
TOYEUHBIHN JIEKTPUUECKHM 3apsij] — MpU pelIeHUH GU3MUECKHUX 3a]1a4

10.3

PacnioznaBath ¢u3nueckue siBieHus (IPOLEcchl) U 00bACHATh UX HA OCHOBE
3aKOHOB MEXaHWMKH, MOJIEKYISIPHO-KUHETHUYECKONH TEOpUU  CTPOCHUS
BEIIeCTBA U JJIEKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE
NpsIMOJIMHEMHOE JBM)KEHUE, CBOOOJHOE TMAJCHHE TeJ, MABMXKEHUE IIO0
OKPY)KHOCTH, WHepIusi, B3amMmojelicTBue tei;, auddysus, OpoyHOBCKOE
JBUKCHHE, CTPOCHHE KUIKOCTEH M TBEPIBIX Tel, U3MEHEHHE 00bhEMa Tel
Opu HarpeBaHud (OXJAXKJECHUHU), TEIJIOBOE paBHOBECHE, HCIApPECHHUE,
KOHJICHCAIus, TIaBJIeHHe, KPUCTAJUIM3AlMsI, KUTIEHUE, BIaKHOCTh BO3/AyXa,
MOBBIIIIEHNE JTaBICHUS Ta3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXJly MapaMeTpaMu COCTOSHUS ra3a B M30Ipoleccax; IEeKTpU3auus Ted,
B3aUMOJIECTBHE 3aPsI0B

10.4

OnuceiBaTh MEXaHUUYECKOE IBM)KEHUE, UCIOJNIB3YSl (PU3UUYECKHE BEIUYUHBI:
KOOpJUHATa, MyTh, TIEpeMEIIeHNEe, CKOPOCTh, YCKOPEHHUE, Macca Telna, CUja,
UMITYJIbC ~ TeJla, KWHETHUYeCKash dHEpPrus, TNOTCHIMAIbHAA DJHEPrus,
MeXaHu4eckas pabora, MeXaHWYecKas MOIIHOCTh; TPH  ONUCAHUU
MPAaBWILHO TPAKTOBATh (DU3UYECKUN CMBICT HCIIOJIb3YEMbIX BEIWYHH, HX
0003HAYEHUS U EIUHUIIBI, HAXOIUTh (POPMYIBI, CBS3BIBAIOIIUE TAHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIMYMHAMU

10.5

OnuceiBaTh M3y4YEHHBIE TEIJIOBbIE CBOWCTBA TEI M TEIUIOBBIE SIBJICHUS,
UCTIONB3Ys (DM3UYECKHE BEIWYHMHBI: JABICHUE Ta3a, TeMIeparypa, CpeaHss
KUHETHYeCKast JHEPrus Xa0TUYECKOIO JBUKEHUS MOJIEKYIL,
CPEOHEKBAaJpaTU4Has  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3Heprus, pabora raza, Ko3(QQUUUEHT MOJE3HOro JeiCTBUA
TEIUIOBOTO JIBUraTelis; MPU ONHUCAHUM MPAaBUIBHO TPAKTOBaTh (prU3HUecKuit
CMBICIT UCIIOJIb3yEeMbIX BEJIMYMH, UX O00O3HAUEHHS M €JUHHIIbI, HaXOIUTh
(bopMyIBI, CBSA3BIBAIOIIME IaHHYIO (U3WYECKYIO0 BEIMYUHY C APYTHMHU
BEJIMYMHAM

10.6

OnucelBaTh  M3y4EHHBIE  DJJIEKTPUYECKME  CBOWCTBA  BEILECTBA U
DIIEKTPUUYECKHE SBICHUS (IPOIECCHI), UCIONB3YS (U3UYECKUE BEITMYMHBI:




JJIEKTPUYECKUN  3apsll, DJIEKTPUUECKOE TII0JIe, HANpPsKEHHOCTh IO,
MIOTEHIMAJI, PA3HOCTh MOTEHLUAJIOB; IIPU OIMCAHUM NPAaBUIBLHO TPAKTOBAThH
(bU3MUeCKuil CMBICI UCIIOIb3YEMbIX BEJIMUYUH, X 0003HAUEHUS U €INHUILIbI;
yKa3bpIBaTh (OPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO BEIMYUHY C
JpYTrUMU BeIUYMHAMU

10.7

aHAJTM3UPOBATh (PU3MYECKHE TPOIECCHI U SBJICHUS, UCIOIb3Ys (PU3HUECKUe
3aKOHBI W TPHUHIMIMBL 3aK0H BcemupHOro Tsarotenus, I, Il u 11l 3akonbI
HeroToHa, 3aKOH COXpaHEHHS] MEXaHHMYECKOW DHEPTHH, 3aKOH COXpPaHCHHS
UMIYJIbCa, TPUHIUN  CYMEPIO3WIIMA CHUJI, MPHHIMI PaBHOMPABUS
WHEPLUATBHBIX CHCTEM OTCUETa; MOJICKYISIPHO-KHHETUYECKYIO TECOPHIO
CTPOCHHSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b CPEAHEH KHHETHUYECKOU
SHEPIMH TEIUIOBOTO JBW)KCHHS MOJIEKYJ ¢ aOCOJIOTHOW TeMIIepaTypoi,
MEPBBIA  3aKOH TEPMOJIMHAMHKH; 3aKOH COXpPAHEHUS DJICKTPHUYECKOTO
3apsaa, 3akoH KynoHa; mpu 3TOM pasiuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE M YCIOBHs (TpaHUIlbl, 001acTH)
MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPHUHLUIBI JEHCTBUS MalllMH, HOpUOOpPOB U
TEXHUYECKUX  yCTPOWCTB;  pa3iuyaTb  YCJIOBUS HMX  0O€30IacHOro
UCIIOJIb30BaHUs B ITOBCETHEBHON KU3HU

10.9

BBINONHATE AKCHEPUMEHTHI IO HCCICIOBAHUIO (U3UYECKUX SIBICHUUA U
MIPOLIECCOB C UCIOIB30BaHNEM NPSIMbBIX U KOCBEHHBIX U3MEPEHUIl; IPU STOM
dbopmynupoBaTh TpodieMy (3a7ady) ¥ TUIIOTE3y Y4€OHOTO SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEIUIONKEHHOTO O00OPYIOBAHUS, TIPOBOJUTE OTIBIT
1 (OPMYIUPOBATH BHIBOJIBI

10.10

OCYU.[CCTBJ'I}ITB npsAMBIC U KOCBCHHBIC HN3MCPCHUA (I)I/I3I/I‘-IGCI(I/IX BCJIIMYHH,
mpnu 3TOM BBI6I/IpaTB OITHMANLHBIM CIIOCO0 HU3MEPCHUA W HCIIOJIB30BATH
HU3BCCTHBIC MCTO bl OLICHKHU HOFpeHIHOCTeﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBath  3aBUCUMOCTH  MEXAY (U3MUECKMMM  BEIUYMHAMH  C
UCIIOJB30BAaHUEM MPSAMBIX HW3MEPEHMH; TMpU 3TOM KOHCTPYHPOBATh
YCTAQHOBKY,  (MKCHUpPOBAaTh  PE3yJIbTaTbl  IOJIYYEHHOW  3aBUCHUMOCTH
¢U3MUeCKUX BEIMYMH B BUAE TaOmMI M rpadHKoB, JeNaThb BBIBOJABI 10
pe3ysbTaTaM MCCIIeI0BaHUs

10.12

CoOmroath mpaBuiia 6€30MacHOTO TPy/1a MPU MPOBEACHUH UCCIIEIOBAaHUN B
pamMkKax  y4eOHOro  OSKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBAaTENbCKOW U
MIPOEKTHOH AEATEeIHbHOCTH C UCIOJIb30BAHUEM HU3MEPUTETHHBIX YCTPOUCTB H
J1abopaTOpHOTO 000PYIOBAHUS

10.13

Pemates pacu€rHple 3amauu ¢ SIBHO 3aJlaHHON (DU3MYECKON MOJETBIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMITE; HA OCHOBE aHAN3a YCIOBUS
3aa4u BBHIOMpATh (PU3MUYECKYIO MOJEIb, BHIICIATh (PU3NUCCKUE BEIUYUHBI
u dopmynbl, HEOOXOAWMBbIE IS €€ pelIeHUs, MPOBOAUTH PACUETHl H
OIICHUBATh PEATLHOCTD IMOJTYICHHOTO 3HAYCHUS (PU3MUECKON BETMUNHBI

10.14

Pemars Ka4ECTBEHHbIE 3a7a4H: BBICTPANBaTh JIOTUYECKU
HEMPOTUBOPEUMBYIO LIEMIOYKY PACCYXKIEHUW C ONOpPOM HAa H3YyYCHHbIE




3aKOHBI, 3dKOHOMEPHOCTU U (I)I/I3I/I‘ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBate  Npu  peUIeHWH  ydyeOHBIX  3a7ad  COBPEMEHHbIE
UHPOPMAIIMOHHBIE  TEXHOJIIOTMM /ISl  TIOWCKA,  CTPYKTYPUPOBAHHSA,
UHTEpIpETallud W NpPEACTaBIeHUs y4eOHOM U HAy4yHO-TIONYJSpHOU
UHPOPMAIIUKM, TOJYYCHHOW M3 pPAa3JIMYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3MPOBATH NOJTYYaeMyI0 HH(pOpMaIHIO

10.16

[IpuBoUTH MpUMEPHI BKJIAa POCCUMCKHUX U 3apyOeKHbBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, OOBSCHEHHE IPOLIECCOB OKPYXKAIOIIET0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

10.17

Hcnonk30BaTh TeOpeTHUeCKHe 3HAHUS MO (DU3UKE B MOBCEAHEBHOM KU3HU
Ui oOecriedeHusi 0O€30MacHOCTHM MpU  oOpalieHuH ¢ npudopamu U
TEXHUYECKUMHU yCTPOMCTBAMHU, JUIsl COXPAHEHMs 30POBbS U COONIONEHUS
HOPM 9KOJIOTMUECKOTO TIOBEJICHHSI B OKPYKAIOLIEH cpefie

10.18

PaboTtate B rpymie C BBINOJHEHUEM pAa3IUYHBIX COLUAIBHBIX PpOJICH,
IUIAHUPOBATh PabOTy TPYIIIbI, PAIMOHATIBHO PACHpPEAEsaTh O0SI3aHHOCTU U
IUTAHUPOBATh JESTENHOCTh B HECTAaHIAPTHBIX CUTYalUsAX, aJIeKBaTHO
OLCHUBATh BKJIa KaXAOTO W3 YYAaCTHUKOB TPYIIILI B PCHICHUC
paccMaTpuBaeMoOi POOIeMbI

11 KUIIACC

Kon
NpOBEpPsIEMOro
pe3yJjbrara

11.1

IIpoBepsiemble MpeAMeTHBbIE Pe3yIbTATHI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeILHOI NMPOrpaMMbl CpeHero o01ero o0pa3oBaHus

JleMoHCTpUpOBaTh Ha TMpHUMEpax polib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOW KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHON TEXHHUKHU
W TEXHOJIOTHMWA, B MPAKTUYECKON IEATEIbHOCTU JIIOACH, LEITOCTHOCTh H
€IMHCTBO (PU3NYECKON KapTUHBI MUpPa

11.2

Y4uuThIBaTh TPAHMUIBI TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJETeH:
TOYEUYHBIM DJIEKTPUYECKUM 3apsj, sAnepHas MOJAEIb aroMma, HYKJIOHHas
MO/JIEJIb ATOMHOT'0 5i/ipa MPH peIIeHUN (PU3NYECKUX 3a]1a4

11.3

Pacrnio3HaBath ¢u3uuecKue siBiIeHus (IPOIECChl) U 00BACHITh UX Ha OCHOBE
3aKOHOB  JJICKTPOJMHAMUKH W KBAaHTOBOW (DU3MKH: 3JIEKTpHUUECKas
MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JICHCTBUSI
TOKa, B3aUMOJICHCTBHE MAarHUTOB, SJICKTPOMArHUTHAs WHIYKIIUS, TCHCTBHE
MAarHUTHOTO TOJIi Ha MPOBOJIHMK C TOKOM U JIBHKYIIHHCS 3aps,
3JIEKTPOMArHUTHBIC KoJIe0aHus " BOJTHBI, PSIMOJIMHEHHOE
pacIpOCTpaHCHUE CBETa, OTPAKCHUE, NPEIOMIICHUE, HHTepdepeHus,
TUQpaKIUs U MOJSpHU3aIns CBETa, JUCIEPCHUS CBETa, (POTOIICKTPHUCCKHUI
apdext (poTorddexT), cBeToBOE AaBleHHE, BOSHUKHOBEHUE JTUHEHUATOTO
CIIEKTpa  aroMa  BOJIOPOJAa,  ©CTECTBEHHAas M HWCKYCCTBCHHAsI




pPaaAOaKTHUBHOCTDb

11.4

OnuceiBaTh U3y4EHHBIE CBOMCTBA BelIeCcTBa (AJIEKTPUUYECKHE, MAarHUTHBIC,
ONTHUYECKUE, DJIEKTPUUECKYI0 IPOBOJAMMOCTb PpA3IUYHbIX Cpel) W
DIIEKTPOMArHUTHBIE  SIBJICHHA  (IPOILIECCHI), HCHONB3yd  (PU3MYECKHE
BEJIMUMHBL: IEKTPUUYECKUI 3aps]l, CUJIAa TOKA, IEKTPUUYECKOE HANPSKEHUE,
ANEKTPUYECKOE COIMPOTUBICHHE, pa3sHOCTh moreHimanoB, JJC, pabora
TOKAa, WHIOYKUUS MarHUTHOro mois, cwia Awmmnepa, cuia JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, YHEPIUs 3JEKTPUUECKOT0 U MAarHUTHOTO MOJIEH,
NEepUoJ M YacToTa KoJiebaHW B KoyieOaTelnbHOM KOHTYpE, 3apsj U CHia
TOKa B TPOIECCEe TapMOHMYECKHUX JIIEKTPOMArHUTHBIX KOJIEOAHUH,
(boKyCcHOE pacCTOsHME U ONTHYeCKas Cujla JIMH3bl; TpU OMHCAHUU
MPaBWJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT MCIIOJIBb3YEMbIX BEIMYHH, HX
0003HaUYEHUS W E€AMHHULIBI, YKa3bIBaTh (DOPMYIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO BETMUUHY C IPYTUMHU BETUYUHAMHU

11.5

OnucelBaTh H3Y4YEHHBIE KBAHTOBBIE SIBIECHUS M IIPOLIECCHI, MCIIONb3Y
(bu3nUecKue BETMUUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI
M 4YacTOTa CBETAa, 3HEPrus M HUMOyJbC (POTOHA, MEpUoA IoJypacrajia,
SHEPrus CBA3M ATOMHBIX SA€p; NPHU ONHCAHWW TNPABWIBHO TPAKTOBAThH
(bU3MUECKUil CMBICT UCIIONB3YEMbIX BEJTHYUH, X 0003HAUCHUS U €IUHUIIBL;
yKa3bpIBaTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (DU3UUECKYIO BEITUUYHMHY C
JPYTUMH BEJTMYUHAMH, BBIYUCIATH 3HAUYCHUE (PU3UUECKOI BETUUNHBI

11.6

Ananu3upoBaTh (puU3HUECKUe MPOLECCH U SBJICHUS, UCTIONb3Ys (HU3NUECKUE
3aKOHBl W TpUHOUNBL: 3akoH OMa, 3aKOHBI IOCIEA0BaTEILHOTO U
NapauieIbHOrO COEIMHEHUs POBOJHUKOB, 3aKoH J[xoyns — JleHua, 3akoH
AJEKTPOMArHUTHON MHAYKIIMHM, 3aKOH MPSMOJIUHEHHOTO paclpOCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEIOMJICHUSI CBETA, YpaBHEHUE
OiHmrerHa ans  oTtosddexta, 3aKOH COXpaHEHHsS] DSHEPIUH, 3aKOH
COXpaHEHUsS] UMITYJIbCa, 3aKOH COXPAaHEHUS 3JIEKTPUUYECKOTO 3apsija, 3aKOH
COXpaHEHHUs] MacCOBOTO 4YKcia, MOCTyaaThl bopa, 3akOH paaMoOaKTUBHOIO
pacmiaza; Tpu STOM pasiHyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpAKEHHE W ycloBUsA  (TpaHUIbI,  001acTH)
MPUMEHUMOCTH

11.7

Onpenenary HampaBlI€HHE BEKTOpa HUHAYKIMM MAarHUTHOTO  IOJIS
MIPOBOJIHMKA C TOKOM, CUJIbI AMriepa u cuibl Jlopenna

11.8

CtpouTh M OMUCHIBATH H300paKE€HUE, CO3/aBaeMOE IUIOCKHM 3EpKaJoM,
TOHKOM JIMH30U

11.9

BBITIONTHATE AKCIIEPUMEHTHI 110 HWCCIICAOBAHUIO (DU3MUYSCKUX SBICHUU U
IIPOIIECCOB C UCIOJIE30BAHNEM NPSIMBIX H KOCBEHHBIX H3MEPEHUIT; TIPH STOM
dbopmynrpoBatTh MpodiieMy (3a7ady) U TUIOTE3Yy y4eOHOTO IKCIePUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOTO 00OPYAOBAaHUS, IPOBOAUTE OMBIT
1 (OPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisATh NpPAMbIE U KOCBEHHbIE M3MEpEHUsl (U3MUYECKUX BEIHYWH;
IpU ATOM BBIOMPATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHHsT W HCIOIb30BaTh




N3BCCTHBIC MCTOJbI OLICHKHN HOFpCI.HHOCTCfI I/I3MepeHI/Iﬁ

11.11

HccnenoBate 3aBUCUMOCTH  (U3UYECKUX BEIMYMH C HCIHOJIb30BAHUEM
NPSAMBIX U3MEPEHUIt; TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHPOBAThH
pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE
TabauI ¥ TpaduKoB, AeNaTh BBIBOABI 110 Pe3yabTaTaM HCCIeI0BAHUS

11.12

CoOmronath mpaBuiia 6€30MaCHOTO TPY/Ia MPH MPOBEACHUH UCCIICIOBAHUN B
pamMKax  y4eOHOro  OSKCHEpPHUMEHTa, y4eOHO-HCCIEeNOBATEILCKOM |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIB30BAHUEM U3MEPUTCIIbHBIX YCTpOﬁCTB n
n1abopaTopHOTO 00OPYIOBAHHS

11.13

Pemarpy pacuérHpie 3amaun C SIBHO 3aJaHHOM (PU3NYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI M MPUHIIMIIB; HA OCHOBE aHaIN3a YCIOBUS
3a/1a4i BHIOMPATh (DU3HUECKYI0 MOJEIb, BBIICIATh (PU3NUECKHE BEITMYNHBI
u GopMyibl, HEOOXOAUMBIC Ui €€ peIICHUs, MPOBOJUTH PACUYETHI H
OIICHUBAThH PEAIBHOCTD MOJTYYEHHOTO 3HAUYCHUS (PU3UUECKOU BEIIMUHUHBI

11.14

Pemarp KaueCTBEHHBIE 3a/1a4Hu: BBICTpanBaTh JIOTHYECKH
HEMPOTUBOPEUMBYIO IIETIOYKY PACCYKICHHH C OMOpOH Ha HU3Y4YEeHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUe SBICHUS

11.15

Hcnonp30BaTh  MpH  PEUIEHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UHQOPMAIIMOHHBIE  TEXHOJIIOTUM sl  TIOWUCKA,  CTPYKTYPUPOBAHHA,
UHTEpIpEeTalu U MpeJCTaBleHUs Y4eOHOH M Hay4yHO-IOMYJIIPHOM
UHpOpPMALMKM, TOJIYYEHHOW U3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKH
aHAIM3MPOBATH NOJIYYaeMyI0 HH(pOpMaIHIo

11.16

00BICHATH MMPUHIUIIBL ,Z[GﬁCTBPISI MalllvH, HpI/I60pOB N TCXHHUYCCKUX
yCTpOfICTB; pas3jindyatb YCJIOBHA HUX 0€30I1aCHOr0 HMCIOJIb30BAaHUS B
HOBC@I[HCBHO?I KHU3HHU

11.17

[IpuBOIUTH MpUMEPHI BKJIAAA POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOIIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUH

11.18

Hcnonb30BaTh TeopeTHUecKre 3HaHUS MO (U3MKE B MOBCEAHEBHOM KU3HU
Ui oOecriedeHust 0€30MacHOCTHM MpU  OoOpalieHHMH ¢ npudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, UISI COXPAHEHMs 370POBbS U COONIOJIEHUS
HOPM 9KOJIOTMUYECKOTO TIOBEJCHMSI B OKPYKAIOLIEH cpefie

11.19

PaGorate B rpynme C BBINOTHEHHEM pa3IHYHBIX COLUATBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIIMOHAIBHO PACIpeNeNsaTh 00sS3aHHOCTU U
IUTAHUPOBATh JESTEIbHOCTh B HECTAaHJAPTHBIX CHUTYyallUsX, aJeKBAaTHO
OLCHUBATb BKJIaJ KaXAOTO W3 YYAaCTHHUKOB TIPYIIILI B PCHICHHUC
paccMaTpuBaeMoi POOIEMbI




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

10 KJTACC

Kona Koa nposepsiemoro

pasaeaa 3JIEMEHT a

IIpoBepsieMble 3J1eMEHTbI COePKAHUS

OU3NKA U METOABI HAYHYHOTI'O ITO3HAHU A

1.1

®usuka — Hayka o npupozae. Haydnele meTonbl
MIO3HAHMs OKpYysKarowmero mupa. Ponb sxcnepumenTa
U TEOpUHM B TIPOLECCE IO3HAHUSA IPHUPOABIL.
DKCIEepUMEHT B (PU3HKE

1.2

MonenupoBanue ¢usMueckux  ABICHHUN U
npoueccoB. Hayunble runoressl. ®Pusnueckue
3aKOHBI W TeopuHM. [I'paHMLIBI TPUMEHUMOCTHU
¢u3nueckux 3akoHOB. IIpuHIMII COOTBETCTBUS.
Ponrp m wmecro ¢usuku B (OpMUPOBAHUU
COBPEMEHHOM  HAy4YHOM  KapTUHBI  MHpa, B
MIPAKTUYECKON NESATENbHOCTH JIIOEN

MEXAHUKA

#HHPar###KUHEMATUKA

2.1.1

Mexannueckoe — JBuUkeHHE.  OTHOCHUTENBHOCTD
MexaHu4yeckoro JABmwkeHusa. Cucrema oOTcuéra.
Tpaexropus

2.1.2

[lepememienre, CcKkopocTb (CpemHsis  CKOPOCTb,
MIHOBEHHAs! CKOPOCTb) U YCKOPEHUE MaTepHallbHOMN
TOYKH, UX MNPOCKIHWHN Ha OCH CHUCTCMbI KOOpAWHAT.
CrnosxeHue nepemMeIeHuii U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEHHOE
nBwkeHue. ['paduku 3aBUCHMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpPEHHs, MyTH U MepeMeIICHUS
MaTepHaIbHOW TOYKU OT BPEMEHU

214

CBoOoaHOE naeHne. Y CKOpeHne CBOOOIHOTO
naJICHUsI

2.1.5

Kpuonuneiinoe JBUKEHUE. PaBHomMepHoOe
JBU)KEHUE MaTepUallbHOM TOYKU IO OKPYXKHOCTH.
VYrioBass CKOpPOCTb, JMHENHAs CKOpOCTh. llepuon u
yactoTa. L{eHTpocTpeMuTenbHOE yCKOpEHUE

2.1.6

Texanueckue YCTpOﬁCTBaZ CIIMAOMCTpP, ABHIKCHHUC
CHapsAd0B, HCIIHBIC 1 PEMCHHEIC IICPEaaYn

2.1.7

[IpakTuueckue padboTsel. M3mepeHue MrHOBEHHOMN
ckopoctu. HccienoBaHue COOTHOLICHHUS MEXIY




IIyTSMH, MIPONJACHHBIMU TEIOM 3a
MOCJIEA0BATEIbHBIC PaBHBIC MPOMEKYTKH BPEMEHU
NpU PABHOYCKOPEHHOM JBWKCHUM C HAYaJIbHOMN
CKOpPOCTbIO, PaBHOW Hyn0. M3ydeHue [BUKEHUA
IapuKa B BSI3KOHM KUAKOCTU. M3ydeHue NBUKEHUS
Tea, OPOIIEHHOTO TOPU3OHTAIBLHO

2.2

JUHAMUKA

2.2.1

[IpuHnun otHocutensHOCcTH [amunes. IlepBwiid
3aKkoH Hprotona. MHepuuanbHble CHCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. [IpyHIun cynepno3umnuu cui

2.2.3

Bropoii 3akon HeroTOHA 1J19 MaTepuaibHOM TOYKH B
nHeprmanpHoil cucreMe otcuéra (MCO). Tperwmit
3akoH Herorona AJI1 MaTCpUaAJIbHBIX TOUCK

2.2.4

3akoH BCeMUpHOro TaroreHus. Cuiia TAKECTH.
[TepBas kocMudeckas ckopocTh. Bec Tena

2.2.5

Cuna ynpyrocrtu. 3akon ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHUSI M cuiia TpeHus nokosd. Koaddumument
TpeHus. Cuia CONpPOTUBIIEHUS MPU JIBUXKEHUU Tela
B )KHJIKOCTH WJIN Ta3e

2.2.7

[MoctynaTenpHOE ©  BpallaTeNbHOE  JBIKCHHE
a0COII0THO TBEPAOTO Tea

2.2.8

MOMEHT CHJIBl OTHOCHUTEIHLHO OCH BpalicHus.

IInedo cuibl. YciioBus paBHOBECHS TBEPIOTO TeEJIA B
ncCo

2.2.9

TexHnueckne ycTpoucTBa: MOIUINITHUKH, JBUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue paboTbl. HM3ydeHue ABHIKEHUS
Opycka 0 HaKJIOHHOW IJIOCKOCTH MOJ JIeHCTBHEM
HEeCKOJIbKUX cui. MccaenoBanue 3aBUCUMOCTU CHIT
YIOPYrOCTH, BO3HUKAIOUIMX B  JaeopMupyemoit
NpYy)KUHE M PE3UHOBOM 00paslle, OT BEIWYMHBI UX
nedopmaru. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJIOTO Tejla, UMEIOIIEro OCh BPaIleHUS

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

Nmnynse MaTepUaJIbHOW  TOYKH, CUCTEMBI
MaTepUaAIbHBIX TOYEK. IMITyJIbC CHIIBI U U3MEHEHUE
UMITyJIbCa Teja

2.3.2

3akoH coxpaneHnusi umiynbca B MCO. PeaktuBHOE
JBHKCHHUC

2.3.3

PaGora cuiet




2.3.4

MoutHocTh cHIbI

2.3.5

Kunernueckass »Heprus MaTepuUabHOM  TOYKH.
TeopeMao KUHETUYECKOW JHEPTUH

2.3.6

[MorenumanbHas sHeprus. [loTeHIMaNbHasT YHEPTHS
YIpYro nedopMupoBaHHON IPY>KUHBL.
[TorennmanbHast SHEPrUst Tena BOIM3M MOBEPXHOCTH
3emiu

2.3.7

HOTeHHI/IaJ'II)HI)Ie N HCIIOTCHIMAJIbHBIC CHUJIBI. CBs3p
pa60TBI HCIIOTCHIHUAJIbHBIX CHJI C HM3MCHCHHECM
MEXaHHYECKOH OHEpIrun CUCTEMbI  TCII. 3aKoH
COXpaHCHUA MEXaHH4EeCKOMH 9HEPruu

2.3.8

VYnopyrue u Heynpyrue cTOJIKHOBEHUS

2.3.9

TexHuueckne  yCTpOMCTBA:  JIBUJKEHHE  PAKET,
BOJOMET, KOIIEP, NPYKUHHBIN ITUCTOJIET

2.3.10

[IpakTraeckue paboThl. M3ydyeHne cBs3u cKopocTei
Ten mpu HeynpyroMm yaape. MccnemoBanue cBs3u
paboThl CHJIBI C W3MEHEHHEM MEXaHW4YECKOU
SHEPTUU Tena

3 MOJIEKVYJISAPHASA ®U3NUKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU
OcHoBHbIE MOJIOKEHUS MOJIEKYJIIPHO-
311 KUHETUYECKOW TeopuH. bBpoyHOBCKOE IBUXKEHUE.
o Huddysus. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS
YaCTHI] BEIIECTBA
Mopnenu cTpoeHHsl ra3oB, XUAKOCTEH M TBEPIBIX
3.1.2 TeI W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJEIIEH
313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[Tocrosnnas ABoraapo
31 314 TemmoBoe  paBHOBecue. Temmepatypa u €€
n3mepenue. [llkana temneparyp Llenbcus
Mopnens unaeanpHOoro raza. OCHOBHOE ypaBHEHHE
3.15 MOJICKYJIIPHO-KMHETUYECKOW TEOPUU  HJICaTbHOTO
rasa
AbGcontoTHasi TeMmmeparypa Kak Mepa cpenHei
3.1.6 KUHETUYECKOM DHEpruu  TEIUIOBOrO  JIBHXKCHUS
yactul raza. [Ikana temneparyp KenbBuna
317 Vpasuenue Kiameiipona — MennaeneeBa. 3akoH
HanpToHa
318 I"a3oBble 3ak0HBL. M30MpoLiecchl B HEAIBHOM Ta3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMa,




nu3oxopa, u3obapa

3.1.9

TexHuueckue ycTpoUCTBa: TEPMOMETP, OapoMeTp

3.1.10

[IpakTuueckue padotsl. MI3mepeHne macchl Bo3ayxa
B KJIaCCHOM KoMHare. MccnenoBaHue 3aBUCUMOCTH
MEXIYy IapaMeTpaMu COCTOSIHUSL Pa3peKEHHOIO
rasa

3.2

OCHOBbBI TEPMOAMHAMUKHU

3.21

TepmonnHaMuueckas cucrema. BryTrpeHnHss
SHEPTusl TePMOJANHAMHYECKOW CUCTEMBI U CHOCOOBI
€€ U3MEHEHHUS

3.2.2

KonmnyectBo Ttemmotel u  pabora. BHyTpeHHss
SHEPrHsi OJHOATOMHOI'O UEaIbHOIO ra3a

3.2.3

Bunst TEIUIONepe adn: TEIJIONPOBOJHOCTb,
KOHBEKLIMs, u3JlydeHHe. TemnoéMKoCTh — Tena.
VYaenpHas  TEINIOEMKOCTH  BemlecTBa.  Pacuér
KOJINYECTBA TEIUIOTHI IPU TEIUIONEepe1ade

3.2.4

IlepBbii  3akOH TepmoauHaMuKu. IIpumMeHeHue
[IEPBOrO 3aKOHA TEPMOJMHAMUKH K HM30IIPOLIECCAM.
I'paduueckas uHTepIperanus paboThl raza

3.25

TenoBwie MAaIlIAHEI. [TpuHIUTIBI IEUCTBUS
TerIoBbIX MammuH. I[IpeoOpa3oBanusi SHepruum B
TEIUIOBBIX MamuHaX. KodpumueHt mone3Horo
nevictus (nanee — KII/1) TemnoBoii mamuubl. [ukm
Kapno u ero KII/|

3.2.6

Bropoit 3akoH TepmomuHamuku. HeoOpaTuMocTh
MpPOLECCOB B Mpupoae. TerioBble JBUTAaTENH.
DKOJIOTHYECKHUE TMPOOJIEMBI TEIIOIHEPTETUKHU

3.2.7

Texunueckue YCTPOﬁCTBaI ABUT'aTCJ]Ib BHYTPCHHEI'O
CropaHu:, OBITOBOM XOJIOANJIIbHHUK, KOHAUIOHUOHED

3.2.8

[Ipaktrueckue paboTel. M3mepeHue ynenbpHON

TEIIIOEMKOCTU

3.3

##HPar### AI'PEI' ATHBIE COCTOSHN A BEILIECBA. ®A30BbIE

INEPEXO/bI

3.3.1

[TapoobpazoBanre u KoHaeHcauus. Vcmapenue u
KHIIEHUE. YelmbHas TeIIoTa MapooOpa3oBaHMs.
3aBUCHUMOCTH TeMIIEpaTyphl KUICHUS OT JIaBJICHHUS

3.3.2

AOCOIOTHAsI 1 OTHOCUTENIbHAS BJIAYKHOCTh BO3TyXa.
Haceimennsiii map

3.3.3

Teépnoe temo. Kpucrammueckne u amopdHbIC
Tesna. AHM30TPONHUS CBOMCTB KpUCTaLIoB. JKuakue

KpuUCTaJlJIbl. COBpeMeHHLIe MaTcpUualbl




IInaBnenune u Kpucrajuin3anus. YaenpHas TemnoTa

3.3.4
riaBneHus. CyOaumanus
3.3.5 VYpaBHeHHe TermioBoro OanaHca
Texuuueckue yCTpOiicTBa: TUTPOMETP u
336 MICUXPOMETp, KAJIOPUMETP, TEXHOJOTHU MOTYyYCHHUS
COBpEMEHHBIX  MaTepuaioB, B TOM  4YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTHHU
337 [Ipaktuueckue pabotel. I3MepeHue BIaXHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
###HPart###OJIEKTPOCTATUKA
411 DnekTpu3alus Tel. JJeKTpuueckui 3apsg. JBa
BUJIA DTIEKTPUUECKUX 3apsiI0B
4.1.2 [IpoBOaHMKH, AUIIEKTPUKY U MTOJIYIIPOBOIHUKH
4.1.3 3aK0H COXpaHCHHMS AJIEKTPUIECKOTO 3apsaaa
414 B3aumopeiictBue 3apsanoB. 3akoH Kymnona
DNeKTpUUECKOe osie. HarmpsixénHocTs
4.1.5 anekTpudeckoro mods. [IpuHIMI Cyneprno3uIu.
JIvHUY HANPSOKEHHOCTH AJIEKTPHYECKOTO TIOJIS
416 Pabora CHIT AJIEKTPOCTATHIECKOTO TOJISI.
[Torenmman. Pa3HoCTh MOTEHIIMATIOB
4.1 [IpoBOAHMKKM ¥ JAUAINEKTPUKH B  TMOCTOSHHOM
4.1.7 AJICKTPUIECKOM ToJIe. JuanekTpudeckas
MIPOHUIIAEMOCTh
OnektpoémkocTh. KoHaeHcatop. IJIeKTpOEMKOCTh
4.1.8 IJIOCKOTO KOHJIEHCAaTOpa. ODHEpPrusi 3aps>KeHHOTo
KOHJIEHCaTopa
TexHnueckue YCTPOMCTBA: 3JEKTPOCKOT,
419 AIEKTPOMETP, AJIEKTPOCTAaTUUECKAS 3aluTa,
3a3eMJICHHE  3JIEKTPONPHOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 HpaKTI/I‘.I.eCKI/Ie paboTHI. H3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa
#H#Par#HIIOCTOSHHBINA DJIEKTPUYECKUHM TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIECTBOBAHUS MOCTOSTHHOTO
4.2.1 3JeKTpUYecKoro Toka. Mcrounuku Toka. Cuiia Toka.
4.2 [TocTostHHBIN TOK
4.2.2 Hanpspokenue. 3akon Oma a5 yyacTka Lenu
493 DIEeKTpUYECKOE COIIPOTUBJICHUE. VYaensHOE

COIMPOTHUBJICHUC BCIICCTBA




4.2.4

HOCJ’IGI[OBB.TCJIBHO@, napajuiCJIbHOC, CMCIIaHHOC
COCIMHCHUE IIPOBOJHHUKOB

4.2.5

Pabora snektpuueckoro Toka. 3akoH JDkoyms —
Jlenua

4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponBmwkymas cuna (manee — DOJIC) wm
BHYTPEHHEE COINPOTHBJICHHWE HCTOYHHKA TOKA.
3aKkoH Oma JUTSt ITOJTHOU (3aMKHYTOH)
3JIEKTpUYeCcKOM 1ienu. KopoTkoe 3aMbIKaHue

4.2.8

DNEeKTPOHHAs TMPOBOJUMOCTh TBEPABIX METAILIOB.
3aBUCUMOCTb ~ COINPOTUBJIEHUS  METAUIOB  OT
TemnepaTypbl. CBEpXIpOBOIUMOCTb

4.2.9

OnekTpuueckuii TOK B Bakyyme. CBolicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[MomynpoBonuuku. CoOcTBeHHass U NpUMeEcHas
MIPOBOAMMOCTb MOJYHNPOBOAHUKOB. CBoiicTBa p-Nn
nepexona. IlomynpoBoaHUKOBBIE TPHUOOPHI

4.2.11

DneKTpuuecKuit TOK B IIEKTPOJINTAX.
DEKTPOIUTUYECKAs JUCCOLUAIMS. DIIEKTPOIIN3

4.2.12

DJIEKTpUYECKU TOK B razax. CaMOCTOSITEIbHBIA U
HECAMOCTOATENbHBIA  pa3psil. Pa3nuuHbie THIIBI
CaMOCTOSITENLHOTO pazpsaaa. Monuus. [1nazma

4.2.13

Texnuueckue ycTpoiicTBa: aMIEpMETp, BOJBTMETP,
peocTaT, MICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIC
pUOOpHI, JJIEKTPOOCBETUTEIIBHBIC npuOopsl,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIA JHOJ,
TEPMHUCTOPBI u (oTope3uUCTOpHI,
IIOJIyTIPOBOTHUKOBBIN TMOJI, TaJIbBAaHUKA

4.2.14

[IpakTuyeckue paboThl. I3ydyeHne CMeIIaHHOTO
COE/IMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucrouHmka TOKa M €ro
BHYTPEHHETO COINPOTHUBIICHUS. HaGumonenue
AJEKTPOJIN3A

11 KJIACC

Kon
pa3zieiia

4

Koanposepsiemoro

3JIEMEHTa

IIpoBepsieMble 3J1eMeHTbI COAEePKAHUS

OJIEKTPOJUHAMUKA

4.3

##HPartH#M AT HUTHOE I1IOJIE. ODJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTostHHEIE MAarHuTHlI. B3aumoneiictBue

4.3.1
MOCTOSTHHBIX MarHUTOB
MarnutHoe nosie. BEeKTOp MarHuTHOM WHAYKIIMH.
432 [IpuHnun cynepnosuuuu. JIMHMM — MarHUTHOM
e uHAyKIud. KapTuHa JTUHUM MarHUTHOM WHIYKIIUH
TOJISl MOCTOSIHHBIX MarHUTOB
MaruutHOe 1ojie MpoBOAHUKA C TOKOM. KaptunHa
JUHUK TIOJISl JUTMHHOTO MPSMOTO TIPOBOJHHUKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C
TokoM. OmeiT  Opcrena.  B3aumoneiicTBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb M HampaBJiieHHE
Cuna Jlopenna, €€ MOIyldb U HampaBJiCHUE.
4.3.5 JIBI>KEHUE 3apsyKEHHOW 4YacTUIbl B OAHOPOJHOM
MarHutHOM mose. Pabora cuibl Jlopenna
4.3.6 SBneHUE JIEKTPOMAarHUTHOW WHIYKITHH
4.3.7 [ToTok BekTOpa MarHUTHON MHITYKIIMHA
438 OJAC wuHayknuM. 3aKOH  3JIEKTPOMAarHUTHOM
e unaykiuu Papajes
Buxpeoe anexkrpuueckoe nosue. 3JC uHAyKIIMU B
4.3.9 MMPOBOJIHUKE, JBIMKYIIEMCSl TIOCTYINATeIbHO B
OJTHOPOJTHOM MAarHUTHOM ITOJIe
4.3.10 [IpaBuno Jlenua
4311 NupyktuBHOCTh. SBleHne camoumHaykuuu. 2JC
o CaAaMOWHIYKITHH
4.3.12 DHeprusi MAarHUTHOTO TMOJISl KaTYIIKKA ¢ TOKOM
4.3.13 DIEeKTPOMArHUTHOE TOJIe
TexHuyeckne ycTpOWCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJICKTPOMArHUTHI, JJIEKTPOBUTATEINb, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHII, MHAYKIINOHHAS I1€Yhb
[IpakTuueckne paboTel. M3ydeHue MarHUTHOTO
MOJIsL KaTYIIKU ¢ TOKOM. MccnenoBaHue AeWCTBUS
4.3.15 MMOCTOSSHHOTO MarHuta Ha paMKy C TOKOM.

WccnenoBanve  SBICHUST  AJIEKTPOMAarHUTHOU
MHAYKLIUU

5 KOJIEBAHU S U BOJIHbI
##HPar###MEX AHUYECKUE U JIEKTPOMATI'HUTHBIE KOJIEBAHU A
Konebarenphas cucrema. CBoOO/HBIE KOJNEOAHMUS.
51 51.1 I'apmonnyeckue konebanus. Ilepwon, wactora,
aMIUIUTy1a ¥ aza KoeOaHui
5.1.2 [IpyxuHHBIN MasTHUK. MaTeMaTHn4ecKuil MasTHUK




5.1.3

YPaBHeHI/IC TFapMOHHNYCCKUX KOJICOaHUH.
KunemaTrnaeckoen JUHaAMHUYECCKOC OITMCaHHuC
K01e0aTeIbHOTO JABHIXCHUA

5.1.4

[IpeBpamierne SHEPrUd MPH  TaPMOHHUYECKUX
Konebanusax. CBA3b  aMIUIMTYIBl  KOJIeOaHMA
UCXOJHOW BENMYUHBI C aMIUTUTYAaMH KoJieOaHWi
e€ CKOPOCTH M YCKOPEHHS

5.1.5

KoneGatenbHbiii KOHTYP. CBoboHbIE
AJIGKTPOMArHUTHBIE KOJIEOAHHUS B  HJICATLHOM
KOJIeOAaTeIbHOM ~ KOHTYpe. AHAJIOTHS — MEXIY
MEXaHHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna Tomcona

5.1.6

3akoH COXpaHCHUA OHCPTIHUU B nacaJlbHOM
K0Je0aTeIbHOM KOHTYpE

5.1.7

Brinyx1eHHbIE MEXaHUYECKHUE KoOJIeOaHus.
Pe3onanc. Pe3onancHas kpuBasi. BbIHYXIEHHBIC
AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

5.1.8

ITepemenHbIi TOK. CUHYCOMJAJIbHBIN IIEpEMEHHBIN
TOK.

5.1.9

MoIlHOCTh INEPEMCHHOI'O TOKa. AMHJ’II/ITy,I[HOC n
HeﬁCTBYIOHlee 3HAYCHHUEC CUJIbI TOKa W HAIIPSIXKCHUSA

5.1.10

Tpanchopmarop. IlpowsBoacTBo, Tmepenada
notpebiaeHue AIEKTPUUECKON SHEPTHUH.
DKOJIOTHYECKME  PUCKM  TpPU  MPOU3BOICTBE
AJIEKTPUYECKOM SHEPIUH. Kynbstypa
WCIIOJIb30BAHUS AJIEKTPOIHEPTUU B TIOBCEIHEBHOM
KUZHU

5.1.11

Texuuueckue yCTpOMCTBa: celicmorpad,
ANIEKTPUYECKHUI 3BOHOK, IMHUH dIICKTpoIepeiad

5.1.12

[IpakTrueckue paboTHI. UccnenoBanue
3aBHCHMOCTH IE€PHO/JIa MaJIbIX KoJeOaHuil rpy3a Ha
HHUTHU oT JJINHBI HUTHU n MacCcChbl rpysa.
WccnenoBanne mnepeMEeHHOro TOKa B IENH U3
MOCJIEIOBATENbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyIIKU U PE3UCTOpa

5.2

#H##PartH#MEX AHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

Mexannueckue BOJIHBI, YCIIOBUS
591 pacnpocTpaHeHusl. [Tepuon. CkopocTb
pacrpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunsie u
HPOJIOIBHBIEC BOJIHEI
599 #H#H#Par###  Warepdepentmst u  qudpakuus

MEXAaHUYCCKHUX BOJIH




5.2.3

3Byk. CxopocTh 3Byka. [ pomkocTh 3ByKa. Bricora
ToHa. TeMOp 3ByKa

5.2.4

DJEeKTPOMAarHUTHBIE BOJIHBL Y CIOBUS H3ITyYCHUS
AJIEKTPOMArHUTHBIX BOJH. B3anMHasi opueHTarus
BeKTOpoB E, B u v B anekTpomMarHuTHON BOJHE B

BaKyyMe

5.2.5

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH: OTpPaKEHHUE,
MIPEJIOMJIIEHUE, MOJISIpHA3aLHs, TupaKIys,
uatepdepernrs. CKOPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

[llxama 3yeKTpOMarHUTHBIX BOJIH. [IpumeHeHue
3JICKTPOMArHUTHBIX BOJH B TEXHHUKE U OBITY

5.2.7

[IpuHIMIIBL ~ pagMOCBSI3M U TEIEBUACHUA.
Panuonokanus. DIeKTpOMAarHUTHOE 3arps3HEHUE
OKpYKarolen cpeibl

5.2.8

Texauueckue YCTPOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBAsl JUAarHOCTUKA B
TEXHUKE W MEOUUMHE, pajap, paauoONpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-meun

5.3

##HPar###OIITUKA

5.3.1

[IpsimonuHeliHOE  paclnpoCTpaHEHHE CBETa B
OJHOpOAHOM cpene. JIyu cBera

5.3.2

Otpaxxenre cBeTa. 3aKOHbI OTPAXKEHUSI CBETA.
[TocTpoenue n300pakeHuii B MIOCKOM 3epKalie

5.3.3

IIpenomnenue cBera. 3aKOHBI IPETOMIIEHUS CBETA.
AOCOTIOTHBIN TIOKA3aTelNb MPETOMIICHUS

5.34

Ilonnoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil
YIoJI IOJIHOTO BHYTPEHHETO OTPaXKEHMUS

5.35

Hucnepcus cBera. CloxkHbII cOCTaB OEJI0TO CBETa.

LBser

5.3.6

Cobwuparomue M paccerBarolve JUH3bL. TOHKas
nuH3a. DOKyCHOE pacCTOSIHUE U ONTHUYECKas CHJia
TOHKOW JMH3BL. IlocTpoeHue wu300pakeHHd B
coOHuparoux U paccerBaroux JuHzax. Gopmyna
TOHKOH JIMH3BI. YBEIMUECHHE, JaBaeMOe JIMH30HM

5.3.7

IIpeneinsr [IPUMEHUMOCTH T€OMETPUYECKOU
ONTHUKH

5.3.8

WNurtepdepennus cpera. KorepeHTHbIE HCTOUHUKH.
Ycnosus HaAOIOACHUS MaKCUMYMOB "
MUHHMYMOB B HMHTEP(EpPEHIMOHHON KapTHHE OT
IBYX CHH(a3HBIX KOT€PEHTHBIX HCTOUHHKOB




Hudpakuus cera. JudppakiuoHHas pemérka.
53.9 VYcnoBue HaOMOIEHNS TIIaBHBIX MAaKCUMYMOB IIPH
e HaJeHHd  MOHOXPOMATHYECKOrO0  CBeTa  Ha

TU(PPaKIIMOHHYIO PEIIETKY

5.3.10 [Monsipu3zanus ceera

Texnuueckue yCTpoOiicTBa: OUKH, ayna,
5311 ¢doroanmnapar, MIPOEKIIMOHHBIN anmapar,

MHUKpPOCKOI,  TEJeCKON, BOJOKOHHAs  OIITHKA,
mudpakoHHas pemeTKa, MoJsIpouI

[IpakTnueckre paboOTHL. M3MepeHHe IMoKa3aTens
5312 HPETOMIIEHUS. UccnenoBanue CBOIICTB
e n300paxkennii B nuH3aX. HaOnroneHue aucrepeun

CB€Ta

BJIEMEHTHI CITELTUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

rpaHHLIBI IMPUMCHHUMOCTH KJIaCCUYECKOM
6.1 MCXaHHUKH. HOCTy.]'IaTBI TCOPHUHU OTHOCHUTCIBbHOCTH:

WHBapUaHTHOCTh MOJIYJISI CKOPOCTHM CBE€Ta B
BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCUTEIIFHOCTh OIHOBPCMCHHOCTH.
. BaMCI[J'ICHI/Ie BPCMCHH U COKPAIICHUC ITJIMHBI

6.3 DHEprusi ¥ UMITYJIbC CBOOOTHON YaCTUIIBI

CBsi3b  Macchl C DJHEPrHed ©  HWMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIIBI. DHEPrusi MOKOSI CBOOOIHOMN
YaCTHUIIBI

KBAHTOBA ®U3UKA

7.1

#iH#Par##H##3JIEMEHTBI KBAHTOBOI OIITUKU

@®otoHbl. @opmyna [limaHka CBsA3M DHEPruu
71.1 ¢doToHa C ero 4YacTOoTOH. DHEpPruss W HMIIYJIbC
¢dboToHa

OTtkpeiTHe U uccienoBanue Gorodpdexra. OnbITH

7.1.2
A.T'. CroneroBa. 3akoHbl poTodddekTa

VpaBHenue OiHmTeiHa a8 poTorddexTa.

7.1.3
«Kpacnas rpanuma» goroaddexra

7.1.4 Hasnenue cBera. OnwiTel [1.H. JIlebeneBa

7.1.5 XUMHUYECKOE IENCTBUE CBETA

716 Texanueckue yCTpOKHCTBa: ($hOTOdIEMEHT,
o (dhoToaTUMK, COJTHEUHAs! OaTapesi, CBETOINO

7.2

CTPOEHHME ATOMA

Mopnens aroma Tomcona. OmneiTel Pesepdopna no
7.2.1 HCCIIEZIOBAHUIO CTPOeHHUs aroma. [[ianerapnas
MOJIeNIb aToMa




7.2.2

IToctynarer bopa. HM3imydeHue u momiomeHue
(OTOHOB TpU HEpexo/ie aToMa C OJHOIO YPOBHS
SHepruu Ha Jpyrod. Buael cnektpoB. CrnekTp
YPOBHEW 3HEPIUM aTOMa BOJOPOAA

7.2.3

BosiHoBbIE CcBoOMcTBa yactul. Bomnbel ne bpors.
KopnyckynsapHo-BosHOBOM ayanusm. Jludpakmmst
3JIEKTPOHOB HA KpUCTAIIIAX

7.2.4

CnoHTaHHOE n BBIHYKX/ICHHOC H3JIIYUCHHUC.
YCTpOHCTBO M IPUHLIUIT PaOOTHI J1azepa

7.2.5

TexHuyeckue ycTpouCTBa: CHEKTPAJIbHbIA aHAIN3
(criekTpockor), Jiazep, KBAaHTOBbIM KOMIIBIOTEP

7.2.6

[IpakTrueckue paboTHI. Hab6nronenwue
JINHEMYaToro CeKkTpa

7.3

ATOMHOE A1PO

7.3.1

Meronbl HAOIIOAECHUS 5 perucTpanuu
3JIEMEHTAPHBIX YACTHUII

7.3.2

OTtkpeiTHe pagnoakTUBHOCTU. OmbITH Pesepdopaa
[0  OMpEAETCHHIO COCTaBa  PaTUOAKTHBHOTO
usnydyenus. CBoiictBa anb(a-, Oera-, ramma-
W3JIydeHus. BivsHue panoakTHBHOCTH HA KUBBIC
OpraHU3MBbI

7.3.3

OtkpelTHe TpoTOHA U HeWTpoHa. HyknoHnHas
Mmojnens sapa leisenOepra — MBanenko. 3apsin
sapa. MaccoBoe uncio sapa. M30ronsl

7.3.4

Anbba-pacnaa. DIEKTPOHHBIH W TO3UTPOHHBIN
Oera-pacma. ["amMmMa-u3nyueHue. 3aKkoH
paZvoaKTUBHOTO pacrajia

7.3.5

DHeprus CBSI3U HYKIIOHOB B sifjpe. SIIepHbIe CHUIIBI.
JledexT maccol siapa

7.3.6

Snepusie peakuuu. JleneHne U CUHTE3 SAEP

7.3.7

AnepHbiii  peaktop. TepmosnepHbIi  CHUHTES.
[Tpo6nemMbl U MEepCHEeKTUBBI AJEPHON SHEPTETUKH.
DKOJIOTUYECKHE aCIEKTHI AIEPHON YHEPIETUKH

7.3.8

DiieMeHTapHble YacTullbl. OTKPBITHE IMO3UTPOHA.
DyHIAMEHTAIIbHBIE B3AUMOIEHCTBUS

7.3.9

Texnuueckue ycTpoicTBa: JO3UMETP, Kamepa
Bunbcona, saepHbIit peakTop, aroMHasi 6omba

7.3.10

[IpakTuueckue paboTel. VccnenoBaHue TpPEKOB
qacTuIl (110 TOTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3MKU

8.1

Bun 3B&mHoro neba. Co3Be3aus, sipKkue 3BE3MDI,




IJIAHCThI, X BUAUMOC IBUKCHUC

8.2

Conueuynaa cucrema. [lmaHeTsl 3eMHOU TPYIIIIHI.
[InaHeThI-TUTAaHTBl U WX CIYTHUKH, KapJIUKOBBIC
miaHeTsl. Manbie Tena CoMHEeUHON CUCTEMBI

8.3

Connne, dorochepa u armochepa. ComHeunas
AKTHBHOCTb

8.4

Wcrounuk sHeprun ConHua U 3BE3]1

8.5

3BE3/IbI, UX OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBCTUMOCTBD, pa):[Hyc, TeMHepaTypa, nux
B3aMMOCBs3b. JlnarpaMMa «CreKTpalbHbIN Ki1ace —
CBETUMOCTEY. 3BE3 bl TJIaBHOU
MOCJIEOBATEIBHOCTH. 3aBHCUMOCTL «Macca —
CBCTUMOCTB» JUTA 3Bé3I[ FHaBHOﬁ
MOCJIEI0BATEILHOCTH

8.6

#H##Par###BuyTpeHHee CTpOEHHE 3BE3 L.
CoBpeMeHHBIC TIPEICTABICHUS O TPOUCXOKICHUN
u 3Borrorny ConHIa U 3BE3/. DTanbl )KU3HU 3BE3]1

8.7

Mneunslii Ilyte — Hama [Nanaktuka. CrimpanbHas
cTpykTypa ["anmakTuku, pactpenenenue 3BE3[, rasa
n nbui. Ilonoxenue m nBuwxenue CoyHIA B
lNamaktuke. [lmockas u cdepruyeckas MOICUCTEMBI
lamakTukum

8.8

Tunel ramaktuk. PanuoranakTuku M KBasapbl.
UYépHble AbIPBI B sApPax FaJIaKTUK

8.9

Bcenennas. Pacmupenue Bceenennoi.  3akoH
Xabb6na. Pasberanue ramaktuk. Bo3pact u paguyc
Bcenennon, teopuss bonpmioro B3peBa. Mopenb
«ropsiueit Beenennoi». PenukroBoe usityueHue

8.10

Macmrabnas CTPYKTYypa Bcenennoii.
MeraranakTuka. Hepeméunnie POOJIEMBI
aCTPOHOMHUH




MPOBEPSIEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHUs

IIpoBepsieMbie TpeGOBaHM S K NPeIMETHBLIM Pe3yJibTaTaM 0CBOEHHS
OCHOBHOI1 00pa30BaTeJIbHOM MPOrpaMMBbl CpPeHero 0011ero
o0pa3zoBaHus

1

ChopmMupoBaHHOCTh YMEHHUH pacno3HaBaTh (U3UYECKHUE SIBICHUS

(npoueccm) 1 O0BSACHATH UX HA OCHOBE HN3YUYCHHBIX 3aKOHOB

Bnanenue OCHOBOITOJIararoniuMmu (1)H3I/I‘leCKI/IMI/I INOHATUAMU H

BCJIIMYMHAMU, XapaKTCPU3YIOIUMU (bPI3PI‘-I€CKPI€ IIpOLECCChI

ChopMHpOBAaHHOCT, YMEHUW MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJIIPHOM buzuku u TEPMOJIMHAMUKH,
ANEKTPOAMHAMUKH, KBAaHTOBON (M3HMKHU JUIs aHanW3a U OOBSCHEHHS
SBJICHUA MHKPOMHPA, MAKpOMHpa W MEramMupa, pa3indaTh YCIOBUS
(rpanuIEl, 00JACTH) MPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB, MIOHUMAThH
BceoOIMii xapaktep (yHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTH
WCIIONIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAJIU3UPOBaTh (U3HYECKUE
MPOLIECChI,  UCHOJIb3ysl ~ OCHOBHBIE  IIOJIOXKEHHUS, 3aKOHbl U

3aKOHOMCPHOCTHU

ChopMHpOBaHHOCTh YMEHHUS pa3auyarh YCIOBUS MPUMEHHUMOCTHU

Moenel (PU3MYEeCKUX TeJ U IPOLIECCOB (SIBJICHUH)

CchopMupoBaHHOCTh yMEHMsI pelaTh pacuy€THbIE 3aJaud C  SBHO
3aJJaHHOM M HESBHO 3aJaHHOM (hU3MYECKON MOJENbIO: HA OCHOBaHUU
aHajM3a yCIOBHA BbIOMpaTh (HU3MUECKUE MOJIENM, OTBEYaIoIIne
TpeOOBaHMSM 3a[1a41, TIPUMEHSTH (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH
M TOCTynarsl  (PU3MYECKUX  TEOPHH  TMPH  HCIOJIB30BAHUH
MaTeMaTUYeCKUX METOJOB pEIICHMs 3aaad, NMPOBOAWUTH PACYETHI Ha
OCHOBAHMM HMEIOIIMXCS JaHHBIX, AHAJIM3UpPOBaTh pE3yJbTaTbl U
KOPPEKTHpPOBaTbh  METOJbl  pEHIeHMs C  Y4ETOM  IOJYYEHHBIX

pe3yabTaToB

Pemarp kayecTBeHHBbIE 3a7auyu, TpeOyrolMe MPUMEHEHHs] 3HAaHUU U3
pa3HBIX pa3/ieNIOB IIKOJIBHOTO Kypca (M3UKU, a TaKXKe HHTErpanuu
3HAHUH M3 JIPYTHX TIPEIMETOB €CTECTBEHHOHAyYHOIO  IIMKJIA:
BBICTpaMBaTh JIOTUYECKYIO LIETMOYKY PAacCyXJCHMH C ONOpod Ha

N3YYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (bHSI/I‘{eCKI/Ie SIBIICHUA




Bnagenne OCHOBHBIMU METOIaMHU HAy4YHOTO MIO3HaHMS,
UCMONb3yeMbIMH B (U3UKE: MPOBOJIUTH TpPSAMbIE M KOCBEHHBIC
u3MepeHus: (U3NUECKUX BEIMYMH, BBHIOMpas ONTUMAIbHBIN CIIOCOO
U3MEpPEHUS] U UCIOJb3Ysl U3BECTHBIE METOABI OLIEHKH IOIPEIIHOCTEN
U3MEpPEHHUH, MNPOBOJIUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (QPU3NUECKUX
BEJIMYMH C HCIHOJB30BAHUEM IMpPSIMBIX HW3MEPEHHUH, OOBSCHSTH
MOJIy4YEHHBIE PE3yJbTaThl, UCIONb3Yysd (PU3HMUECKUE TEOPHUH, 3aKOHBI U
MOHSTHSI, M JIeNaTh BBIBOJBI; COOMIOAATh MpaBuia OE30MacHOTO Tpynaa
IIpY MPOBEIECHUU UCCIIEOBAHUN B paMKax y4yeOHOro SKCIIEpUMEHTa U
y4eOHO-UCCNE0BATEIbCKON  JEATENbHOCTH C  HCIOJIb30BAHHEM
UUPPOBBIX ~ U3MEPUTENBHBIX  YCTPOHCTB M Ja0OpaTopHOTO

o0opynoBaHUs

ChopMHpOBaHHOCT, ~ YMEHH  aHATU3UPOBaTh W OIICHHUBATH
MOCIIEACTBHsI OBITOBOM M MPOU3BOJCTBEHHOM JEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C (PM3MUECKUMH IPOLECCAMHU, C MO3ULUH 3KOJOTHUECKOU
0€30MacCHOCTH; MPEACTABICHUI 0 palMOHATILHOM
NPUPOAOIIOIB30BAaHUM, A  TaKXe  pPa3yMHOM  HCIOJb30BAaHUU
JOCTHKEHWA HAyKM M TEXHOJIOTMH i JAJbHEWIIEro pa3BUTHUSA

4eJI0BEYECKOro 00IIecTBa

OBnazneHue pasnuuHbIMH croco0amMu paboTel ¢  HMHpOpManuen
(GU3NYECKOro  COAEpKaHUS € MCIOJb30BAaHMEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJIOTUI; pPa3BUTHE YMEHHH KpPUTHYECKOTO

aHaJI3a 1 OLCHKHU JOCTOBEPHOCTHU HOHy‘I&GMOﬁ I/IH(l)OpMaI_II/II/I

10

ChopMHpOBaHHOCT, ~ YMEHHH  MPUMEHSITh  OCHOBOIOJIATaoIIne
ACTPOHOMHUYECKHE TOHSATHS, TEOPUM U 3aKOHBI JUIsI aHalu3a W
00BsICHEHHSI (PU3UYECKUX TMPOIECCOB, MPOMCXOMANINX Ha 3BE3MAX, B
3BE3IHBIX CHUCTEMAax, B MEXKIaJakKTUUYeCKOW Cpele; JABUKEHUs

HeOECHBIX TeJl, DBOJIOINHY 3BE3 U BeenenHoit




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbIX HA EI'D

TpacK

11O ®U3UKE
Kon
Kon .
pazaena/r IIpoBepsieMblii 3JIeMEHT coepKaAHUS
JJIeMeHTa
€MbI
1 MEXAHUKA
11 KNHEMATHUKA
111 Mexanndeckoe JABUXKCHUC. OTHOCHUTENLHOCTD
o MEXaHUYCCKOI'O IBMXKXCHUA. CucremMa orcuéra
MarepuasibHast TOUKa.
Y )
Eé€ panmyc-BekTop:
7(t)=(xlr) pr)=(2),
TpaeKTopII,
nepeMelIeHIle:
1.1.2 - = - - =
Ar=r(t))-r(t)=1r,—-1n=
= (Ax, Av,Az),
Iy Tb.
CrnoxeHHe NepeMeleHHii:
A =40, +A,
CKOpOCTL MaTepHaanoﬁ TOYKMU:
. AF ~
Uo=— =1'r’=[u,,.u1,.u_].
AL |y o -
Ax , ,
1.1.3 v =— =X,. aHAIOTIYHO v, =V, V. =C
t—=0

=t -

At

CroxeHHe CKopocTeil: 6, =0, + 0, -

Brluncnenve nepeMeneHus U IyTu MaTepUAIbHON TOUYKHU

IpY IPSMOJIMHEHHOM JBM>KEHUH BJIOJIb OCH X TIO TpaduKy




3aBUCHMOCTH Vx(t)

. . AD
YCKHPEHIIE MaTepHalIBEHOI TOYKIL a = —L =
r—=0

!

(v.))-

At
114
Au T ,
a,=—2- =(uv,)’. aHAIOTIYHO a, =(v |, a. =
LA, o ' B
PaBHOMEpHOE IPSIMOJIMHEWHOE ABUKECHUE:
x(t) = xg+ vt
X(t)
X
0
+
1.15
\Y
(06
t

v, (t) — vp, = const

(t)




const

0x

PaBHOy'CKOpeHHOC HpﬂMOJ’IHHCﬁHOC JABHKXCHHC:

4

x(t)=x,+uU, r+ﬂr*'r
- o O 7

e

v(t)=u, +at

+

L=

1.1.6 a, = const
U.;I - Lﬁ‘ = 2{.'1_ [Il _Il]
L 4
ITpu ABIGKEHINI B OIHOM HAMPABISHHI IIVIE S = 1|
CBoOoaHOE najeHne. Y cKopeHue CBOOOHOTO TaACHHS.
Vi ﬁo
1.1.7 l
Yo a
o0 Xo ‘:

JIBmkeHne Tena, OpOIIEHHOTO O YIIIOM 0 K TOPH30HTY:




[.ﬁ.‘{f} =x; +U,f=x+U,cosa-f

g1 . 2
v(£) =y, + U, t +JT =1, +U,sina- r—%

v.(t)=v,, +gt=p,sina—gr

=0

=—g=const

{ux )=y, =v,cosua
Ex
g

¥

1.1.8

Kpuponuneiinoe apmxenue. JBuxeHne MmaTepuaibHON
TOYKH 10 OKPY>KHOCTH.

VriioBas u 1uHeHas CKOpPOCTb TOYKH:

v = wh

R

[Ipu paBHOMEPHOM JBHUKEHUHU TOYKHU IO OKPY>KHOCTH
2

=—=12
W= yab

2




2o
. LleHTpOCTpEMHUTENBHOE YCKOPEHHE TOUKH:
w2

=—=wR

Oy =5

uc

R
. [lonHoe yckopeHue MaTepuaibHON TOUKU

TBépnoe teno. [locrynarenbHoe U BpalaTeabHOE

119 JIBUYKEHUE TBEPAOTO Tela
1.2 JMHAMUKA
121 Nuepunanbupie  cucrembl  oTcuéra. [lepBwlii  3aKkoH
o Herorona. IIpunnun otHocutensHocTH ["anumnes
1.2.2 Macca tena. [InmoTHOCTH BeliecTBa:




=
I
=| 3

1.2.3

Cuna. [IpyuHIUI CyepIIO3UIINNA CHJT:

Fpaﬁ::—:uqe:‘-‘!crs =K +FE+..

paBHOJEUCTB




1.24

Bropoii 3akon Hetorona: mist marepuansHoit Touku B MCO

4

Fl = maq




Ap = FAt

At
npu

F = const

const

-——h—

—

‘FIE F21

125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbBIX TOYEK:

F; =—F;




12

21

3akoH BCCMHUPHOI'0 TATOTCHUA: CHUJIbI NPUTAKCHUA MCKIAY

TOYEYHBIMU MacCaMH PaBHbI
My,

r

F=0—7%
RZ

1.2.6




mg =

Cumna TSHKECTH. ]_ICHTp TSDKECTU Tella. 3aBHCUMOCTH CHIIBI

TAXKCCTH OT BbICOTHI

panuycom RO:
GMm
(Ro+h)*

mg

R

h)

GMm

h HaJd TIIOBCPXHOCTHIO IIIIAHCTHI




Cuna ynpyroctu. 3akoH ['yka:
Fo=—kx

F
1.2.7 "
—kx
Cuna tpenusi. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUS:
Frp = uN
F
™
128 |

Cuia TpeHus OKOs:
Fp = uN

IN




Koaddumment tpenus

1.2.9

JlaBnenue:

P=§

1.3

CTATUKA

1.3.1

—

F

MOMEHT CHJIBI OTHOCUTEIBHO OCH BpaliCHus:

M| = FI, rne | — mutedo cuiter

OTHOCHTEIBHO  OCH, TPOXOJANICH  dYepes
MIEPIICHIUK YJIIPHO PUCYHKY

TOUKY

o)




1.3.2

HeHTp MaccC Tciia. HeHTp MacCC CUCTEMbI MaTCPpUAJIbHBIX
TOYCK:

myn +mert...
T =
e my +m2+




B OOTHOPOAHOM II0JIC TAXKECTU

(‘g;' = const)




const)
LHCHTP MaCC TCJia COBIIAAACT C €ro HCHTPOM TAKCCTHU

VYcnoBus pasHoBecust TBEp1oro tena B UCO:

[M,+M,+...=0

1.3.3 o
|E+Fy+...=0
HHHPar#t
3akou ITackans
1.3.4

JlaBnenue B )kuakocTH, nokosieics B MCO:
p=potpgh

HeHPar### | P

1.3.5
0
+
pgh
3akoH Apxumena:
F, Apm = lPé:e.['rla«::—:
P ar F
1.3.6

Apx




BBITCCH

€CIIH TEJIO M KHUAKOCTh IokosaTcs B UCO, To
FA‘pu{ = pgl[";arr BCH

Apx

pgVv

BBITCCH

VYcnoBue niiaBaHus Ten

1.4

3AKOHbBI COXPAHEHNMA B MEXAHUKE

HEHPar###
1.4.1

HNmnynsc MaTepuanbHON TOUKU:

p=mv




Nmnynsc cuctemsl Ten:

pP=p +p2t..

p
p
HitHPar###
1.4.2 1
+




3aK0OH M3MCHCHHS U COXpaHCHUS UMITYJIbCA:

B ICO

ﬁp = ‘ﬁ{pl + pat.. } = Fls:—:m:u:—:"j't_'_ FZEHEIJ:IH"EI'I‘--l_' -

A
p
#anPartt | A(
1.4.3
p
1
+




1BHEnH

At

2BHEIIH

At

B MUCO , ecnn

Ap=A(p; +p2+...) =0




A(




1BHeIIH

2BHEIIH

0
PeaKTI/IBHOC JABHUXCHHUEC
F
HHHPart AT7 I
144 Pa60Ta CHUJIBI HA MaJIOM HepeMCH_[eHI/II/I:
_v1=|}?'|-|.if'|-c05 a=F, Ax
@
1.45 g
D

MouHoCTh CHIIBI:




€CJIA 3a BpeM4

At
At
pa60Ta CHUJIbI UBMCHSACTCA HAa , TO MOIIIHOCTDH CHJIBI
AAd
P=— =F-vu-coso
&r Ar—

1.4.6

Kunernueckas sHeprus MaTrepuaabHON TOUKU:

mv? p?
EECHH = =

2 2m

KHH

mv

2m




3aK0H U3MEHEHUS KHHETHYCSCKOH 9HCPTUU CUCTCMbI

marepuanbHbIX Touek: B MICO AEkun = Al + A2 + ...

HOTeHI_II/IaJ'ILHaH OHCPIHUA:
JJIA ITIOTCHIIUAJIbHBIX CHUJI

App = Elr:u're:—:u; - Eznn'ret-m;_z AE orenn

12

1 . 4 . 7 lmoTeHIr

210TeHI]

AE

TIOTCHI|




[TorenumanbHas SHEPrus MaTepruaIbHON TOYKH B
OJTHOPOJHOM II0JI€ TSKECTH:

Enu-re:—m; = ‘J“J“lgh

TIOTCHIT

mgh

[MorennuanbpHas SHEPIUs ynpyro 1e(GopMUPOBAHHOTO

TEJa.
kx!
Er:u-re:—n.l; = 2

TOTCHI|

kx




3aKOH U3MEHEHHUS U COXPaHEHUs] MEXaHUYECKOU SHEPruu:

Frex = By T Em'm:—m-

1438 B IICO AEyex = Agcex menoresm. cun,
B IICO AE,ex = 0, el Agcex menoresn cax = 0
1.5 MEXAHUWYECKHWE KOJIEBAHMA U BOJIHBI
['apmMonmveckue  KoieOaHWs ~ MaTepUATbHOU
Amvmutyna wu  ¢dasza  konebanuii. KuHemarmueckoe
OTHCaHUE:
x(f) = Asin( ot +o0, ).
v.(f)=x.
a(f=(v,.),=—o'x)=a +a'x=0,
IJIe X - CMEIIIEHUE U3 PAaBHOBECHSI.
JlnHamMu4eckoe OnrcaHue:
ma, = —kx,
ma
X
151
_kX,
rae
k = mw?
k

ma




. DTO 3HAYUT, YTO

—kx.

9HCpFeTI/I‘{eCKOC OIIMCaHuEC (38.KOH COXpPaHCHHUA

MEXaHUYECKOI IHEPTUn):

CBs13b AMIUINTYbI Konebanui CMCIICHUA MaTepHaJILHOﬁ
TOUKH C aMIUIMTyJaMUu KonebaHuii eé CKOpOCTH H

YCKOPEHUS:

Upe =04, a__ =4

1.5.2

[Tepuon 1 yacToTa KoJieOaHMIA:

r-2m_1
® v

Hepﬂoz[ MaJIbIX CBO60,Z[HBIX KoeO0aHni MaTeMaTHYECKOTO

MasTHHKA:

IF=2n i

g
[Iepron cBOOOHBIX KOJIEOaHUH MPYKUHHOTO MAaATHUKA:

m
I=2m|—

k

153

Boinyxnaennsle  konebanus. Pe3zonanc.  Pe3onHaHcHas

KpuBas

154

[lonepeunsle u  mponosibHble  BOJHBL.  CKOpPOCTH

pacrpoCTpaHEHHUs U JJIMHA BOJIHBIL:




Wnrepdepenuns u audpakiys BOIH

1.5.5

3Byk. CKOpOCTh 3BYyKa

MOJIEKYJIIPHAS ©U3NKA. TEPMO/JUHAMUKA

2.1

MOJIEKYJISIPHAS ©U3NKA

211

'E_'J

Mogenu cTpoeHusi ra3oB, XHUIKOCTEM W TBEPABIX TEIlL.
[lycte TepmoauHaMuueckas cucrema (Teno) coctout uz N

OJIMHAKOBBIX MOJIEKYJ. Torga KOJM4ecTBO BEIIECTBA
N m
B Ny B =




— 4yucao ABOrajpo, M — mMacca CUCTEMBI (Tena),

i
u
— MOJISIpHAs] Macca BEIIecTBa
2.1.2 TerutoBoe IBMKCHHE aTOMOB U MOJICKYJI BeIIICCTBA
2.1.3 BsaumoeiicTBre yacTuIl BEleCTBa

2.1.4 Huddysus. BpoyHoBckoe nBrkKeHNE




2.15

Mogens naeanpuoro raza B MKT

CBsA3b MEXIy [JaBICHUEM U CPEIHEH KUHETUYECKOU
SHEpPTUEW  TOCTYNaTeNbHOTO  TEIUIOBOTO  JIBMDKCHHS

MOJIEKYJT uaeabHOTO ra3a (ocHoBHOE ypaBHeHne MKT):

-

mu 2 —

-
pz—mvﬂvlzzn-i  =Zn-e_.
3 37072 )73 '

rae MO — macca 0JTHON MOJIEKYJIBL,

N
n=—
v
n
2.1.6 —
V
N
- KOHIIEHTPAIUS MOJIEKYIT
2.1.7 AbcomtotHas Temrepatypa: T =t +273K
CBs3bp TeMIeparypbl ra3a cO CpeIHEHd KHUHETHYECKOU
SHEprHel TMOCTYNAaTeIbHOTO TEIUIOBOTO JBI)KEHHS €ro
MOJIEKYIL:
2.1.8 (m.o? 3
£ .=|—|==kT
\ 2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogenp HaeaabHOIO ra3a B TCPMOANHAMUKE!




| VpaBrerne Merrereera — Kiareipora
| BeIpaukeHHe U4 BHYTPEHHEH 3HepIHH

VpaereHlle MeHzueneeea — KuianeiipoHa (IpHMeHIIMEIE
3amicH):

pV=""RT =vRT =NkT, p=PRL

H H

BHPEJKEHIIE RIRIE: BH}JTPEHHEﬁ IHCPIII OOHOATOMHOQI'O LI

raza (IIpIMeHIIMEIe (DOPMEI 3aIIICH);

U=3vRr =2 Mer =3 RT =ve =2 pv
2 2 21 2

3akoH [lanbToHa [UIsl 1aBIEHUSI CMECH PA3PEKEHHBIX ra30B:

pP=p +p2t..

2.1.11




M3onporieccsl B pa3peKeHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJiekyn N (C TOCTOSTHHBIM KOJUYECTBOM BEILECTBA V):
nzotepma (T = const): pV = const

nzoxopa (V = const):

E = const
T

2112 const

u3o6apa (p = const):

v
— = Const

const




I'padudeckoe mpencraBineHne u3ompoueccoB Ha PV-, pT-u
VT- nuarpammax.

OO0beMHEHHBII rA30BbIA 3aK0H:

PV _ onst
T = CONs

pVv

const

JUIA ITIOCTOSHHOT'O KOJIMYECTBA BEIICCTBA V.

2.1.13

Haceimennsle ¥ HEHACHIIEHHBIS napnl. KauecTtBennas
3aBUCUMOCTL IINIOTHOCTH W HABJICHHA HACBIIICHHOI'O IIapa
OT TEMIICpaTyphl, HnX  HE3aBUCHUMOCTb oT 00BéMa

HACBIIICHHOT'O I1apa

2.1.14

BHa)KHOCTB BOSI[yxa.
OTHOCHTeHBHaH BJIAKHOCTD.
 PepalT) PrapalD)
(5 Rl

HaceImapa




(T)

(T)

(T)

(T)

mapa

p

HachelIIapa

napa

H3MmeHeHnune arperatHbIX COCTOSIHHI

BCHICCTBA: HMCIIAPCHUC

2.1.15

M KOHACHCAIIMS, KHIICHHE >KUJIKOCTH

N3meHeHue arperaTHbIX COCTOSHUM BEUIECTBA: IUIABICHUE
2.1.16

U KpUCTaJUIU3aIUs
2.1.17 [IpeoOpazoBanue 3HEpTUN B (PA30BBIX MEPEXOaaX




2.2

TEPMOJAMHAMUNKA

2.2.1

TemnoBoe paBHOBECHE U TeMIIEpaTypa

2.2.2

Buytpennsis sneprust

2.2.3

Teronepenaua kak cHnoco®0 U3MEHEHHsT BHYTpPEHHeEH
sHeprun  0Oe3  coBepuieHuss — paborel.  KonBekius,

TETJIONPOBOJHOCTD, U3JIyYCHHUE

2.2.4

KonmuecTBO TEMIIOTHI.

YenbHasa TEIIOEMKOCTE BEIISCTBA C:
@ = cmAT

CMAT

2.25

YaenwHas Temiora napoobpazoanus L: Q = Lm.
YaenpHas TemioTa riaBieHus A Q = Am.

YaenpHas TemnoTa Cr OpaHus TOIJIMBA (. Q =qJgm

2.2.6

OnemeHTapHas paboTa B TePMOJIMHAMUKE:
A =pAV

pAV

Beruucnenne paboTel 1o rpaduky mporecca Ha PV-

quarpamme

2.2.7

[IepBblil 3aKOH TEPMOJUHAMUKH:
Quz = AlUpp +Ay; = (U —Up) + 4y,

12




AU

12

12

(U

12

Anuabara:
Q12 = 0= Ay = (Ih — Uy) = Alhy,




(U

AU

12

12

12




2.2.8

BTOpOﬁ 3daKOH TCpMOJUHAMHKHU. H606paTI/IMBIC IMponecChbl

[Tpuniune geiictBus TemnoBbix MammH. KIT/I:

nz‘dﬂm =*-HEI‘P_|*-XDJI| l |a-m:m|
MaxkcumansHoe 3Hauenune KII. [{ukn Kapho:
T T T
2.2.10 max N =Nygyp = — =] —zen
Ty Taars
VYpaBHenue TersioBoro OanaHca:
@1+ Q2+ Qs+
Q
1
+
Q
2
2.2.11
+
Q
3
+




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IT1OJIE

3.1.1

OnexTpuzanuss Tel U €€ MpOsBICHUS. ODJIEKTPUUECKUN
3apsan. JBa Buza 3apsga. DJIEeMEHTApHBIA 3JIEKTPUYECKUN

3aps/. 3aKOH COXpaHEHMsI JIEKTPUUECKOT0 3apsiaa

3.1.2

Bsaumoneiicrsue 3apanoB. Toueunsle 3apsasl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIECTBE C IUAIEKTPUUECKOM

IMPOHUIIAEMOCTBIO

>

F:klf_?ll'l?z _ 1 _|"1"'1|'1
A 4meg, i

3.1.3

Onektpuueckoe mnosie. Ero paelicTBue Ha 3IIEKTpUYECKHE

3apsibl

3.1.4

Hanps>k€HHOCTB IEKTPUYECKOTO TOJISA:

F

4 npofae

NPOOHBII




ITosie Toueunoro 3apsiaa:

q
E,=k—

OJIHOPOJHOC IT0JIC:

E = const.




const.

KaptrHbl nHMI HANps>KEHHOCTH ATUX MTOJIEH

HOTGHHI/IaJ'II)HOCTI) SJICKTPOCTATUYCCKOT'O ITOJIA.

Pa3zHocTh NOTEHIIMATIOB U HAIPSIKEHUE:
Ay = gy — ¢2) = —qAd = qU.

12

a(¢

3.15




IloTenunanpHas OHEPIUd 3apsa B SJIICKTPOCTATHYCCKOM

noJe:
W =qg

Q¢

A=-AW

—-AW

ITorenuan QJICKTPOCTATUYCCKOI'O IT0JIA:

CBs13b HaHpH)KéHHOCTI/I MoJIs1 U Ppa3sHOCTU IMMOTCHIUAIIOB JJId

OJTHOPOHOTO 3JIeKTpocTaTndeckoro nojs: U = Ed

3.1.6 [IpuHIMI cynepno3uumu 31EKTPUYECKUX TTOJIEH




E=E1+E2+..._.¢|'=¢|‘1+¢|'2+...




HpOBOI{HI/IKI/I B DJICKTPOCTATHUYCCKOM II0JIC.
YcnoBue PpaBHOBCCHUSA 3apsAJ0B: BHYTPU MIPOBOAHUKA
E-=10

E
3.1.7
1
0
, BHYTPU U Ha TIOBEPXHOCTHU MIPOBOJHUKA @ = CONSt
318 JvdnexTpuku B AJEKTPOCTaTUYECKOM T0JIe.
o JvsnexTpuyueckas MpOHUIIAeMOCTh BELIECTBA €
Kongencarop. D1eKkTpoéMKOCTh KOHACHCATOPA:
=2
u
C
3.1.9
U




DNeKTPOEMKOCTh TUIOCKOTO KOH/ICHCATOPA!

_E5p5
= p =&l

&€

eC

HapaJ'IJ'IeJIbHoe COCIMHCHHUE KOHACHCATOPOB:
g=q +q:+...,U; =U; =.. 'Jcna'parm_ €y + 0t

3.1.10




napau




IlocnenoBarenbHOE COCTUHEHHE KOHACHCATOPOB:

1 1 1
UsUh+Upnty =@y ==+t
IO 2




TIocJt




DHeprust 3apssKeHHOTO KOHAEHcaTopa:
_qUu _CU e B q°
2 2 2z

W,

3.1.11

qu




Cu

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.21

Cwuia Toka:

Tocrosanserii Tok: | = const

Jlnst moctosiHHOTO TOKA ( = It

3.2.2

VYcnoBus CyniecTBOBaHHS 3JIEKTPUUECKOTO TOKA.
Hampsoxkenne U n DJIC E

3.2.3

3akoH OMa 1S ydacTKa 1eru:




DNeKTpUUecKoe CONIPOTHUBJIEHUE. 3aBUCUMOCTH
CONIPOTHUBJIEHUS OJJHOPOJIHOTO MTPOBOAHUKA OT €T0 JUIMHBI U

ceueHus. Y AeabHOe COIMPOTUBJICHUEC BCIICCTBA.
[

R=p§

3.2.4 p

3.2.5 Hcrounnku Toka. DJC HCTOYHMKA TOKA:




A CTOPOHHEDICHA

E=
g
E
q
A
CTOPOHHUXCHIT
BHyTpeHHee conpoTHBIECHHE UCTOYHUKA TOKA
3akoH Oma Ui OTHOM (3aMKHYTOM) 3JIEKTPUUYECKOH 1IeTIH:
E=IR + Ir, oTkyna
; E
~ Rr
|
3.2.6
Rr




[TapannensHoe coeJMHEHNE TPOBOAHUKOB!
I=11+12+..,Ul=U2=_,

mapat

3.2.7 1




HOCJ'IC,Z[OB&TGJ'IBHOG COCAMHCHUC ITPOBOIHHUKOB:
U=Ul+U2+..,11=12=.,
er:l:lr.‘."l:z Rl + R:‘l‘

TIocJt




3.2.8

R
2
+
Pabota snekTpuueckoro toka: A = UL,
3akon Jlxoyns — Jlena:
Q =I?Rt
Q
I
2
Rt

Ha pesucrope

-
s

" u
R:Q =A=I‘Rt=IUt=?t

Rt




Ut

3.2.9

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA:

Ad
P=—0 =1U

At Ar =l
TerutoBast MOITHOCTb, BBIJIEISIEMAsl HA PE3UCTOPE:

. P
P=['R=—=]U
R

MOH_[HOCTB HCTOYHHUKA TOKaA:

3.2.10

CBoOOMHBIE  HOCHTENH  DJIGKTPUUECKHX  3aps/ioB B
MPOBOJHUKAX. MeXaHU3Mbl  MPOBOJAUMOCTH  TBEPABIX
METaJJIOB, PACTBOPOB M PACILIABOB JJIEKTPOJIUTOB, Ta30B.

[TomynpoBoauuku. [1omynmpoBOAHUKOBBIN A0

3.3

MATI'HUTHOE I1OJIE

3.3.1

-

Mexananyeckoe B3auMOJEHMCTBHE MarHuTOB. MarnuTHoe
nose.  Bekrop  MarmuTHOM — MHaykuuu.  [IpuHDmn

CYIICPIIO3NTIUHN MAarHUTHBIX MOJIEH :

- -

B = Bi + B:+




JluHnn WHAYKIMUM MarHuTHOro mnojsA. KaprtuHa uHUI
WHIYKLINA MAarduTHOTO HOJIA IIOJIOCOBOI'O u

HO,I[KOBOO6p33HOI‘0 IHOCTOAHHBIX MarHuTOB

3.3.2

OnbiT Opcrena. MarHUTHOE 1OJIE€ MPOBOJHHUKA C TOKOM.
Kaptuna nuHMiA MHAYKIUM MarHUTHOTO TOJIS JJIMHHOTO
IPSMOr0  IMPOBOJHMKA U 3aMKHYTOTO  KOJIBLIEBOI'O

IMPOBOJHHUKA, KaTYIIIKHN C TOKOM

3.3.3

Cuna Amriepa, €€ HanpaBJICHUE U BEJIMYHMHA:
F, = IBisina




IBlsina.
, TIIE 0L — YTOJI MEX/y HallpaBJICHUEM ITPOBOJAHHUKA i BEKTOPOM

B

3.34

Cuna JlopeHna, e€ HallpaBJI€HNE U BEJIMYMHA:

F.‘,‘Inp =| g | vBsina

Jlop

| gl vBsina
i€ 0 — YTOJl MeX/1y BeKTOpaMu

'E_'J




. I[BI/DKGHI/IG 3ap$I)KCHHOI71 JaCTUllbl B OJHOPOAHOM MAaroHuTHOM

II0JIC

3.4

OJIEKTPOMATHUTHASA NHAYKLNA

[ToToK BEKTOpa MAarHUTHOM UHAYKILIVH:
¢ =F5,5=FB5cosux

D
B
n
34.1
S
BScosa
7 B
o/
G729
3.4.2 SIBrienue 351eKTpoMarHuTHOM MHAYKIMU. DJ1C uHayKIuu
3aKOH 3JIEKTpOMarHuTHOW MHAyKIuu Papases:
AD
3.4.3 E = :_(IJ;
At Af—i0
 yr
3.4.4




3JIC uHIYKIUH B IPSIMOM MPOBOJIHUKE UTUHOM |,

ABHXXYHIEMCA CO CKOPOCTBIO

'E_'J

)

B OJIHOPOJHOM MarHuTHOM mouie B:
| E; |= Blvcosa

| E

Blvcosa

, TIIe 0. — YroJ1 Mexay BekTopoMm B u Hopmaibio




K IINTOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI

-
-

luv

; €CIn




TO
| E; |= Blv

| E

Blv

3.4.5 [IpaBuso Jlenma
NHIyKTUBHOCTB:
L= &
I
L
3.4.6




, mm @ = LI

Camounnnykuus. 9JIC caMOMHIYKIUH:

A
E, =— EL =—II'
—0

3Hepr1/m MAarHuTHOIO IOJIA KaTYIIKHW C TOKOM:
LI?

Wy, =
L >

3.4.7

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHHMA 1 BOJIHbI

3.5.1

Konebarensupiii koHTYp. CBOOOIHBIE 3JEKTPOMATHUTHBIE

KoJieOaHus B nacaJlbHOM KoJie0aTeIbHOM KOHTYpC:




[q(ﬂ =G SIN( OF + 0y

IJ(IJ =q, = 0q,,c08( 0t +0y) = I, cos (et + )
®opmyna Tomcona:

T = 2m/LC

21

LC

, OTKyJ1a
2m 1
) =—=—

T 4Lc

LC




CBs13p aMIIUTYABI 3apsia KOHJAEHCATopa C aMIUIUTYI0U
CHIJIbI TOKa npu CBO60)1HI)IX OJICKTPOMArHuTHBIX

KoJeOaHusIX B UJCaTbHOM KOJIe0aTeTbHOM KOHTYpE:

Qe = —

LC}]

3aKOH COXpaHEHMs PHEPruH B HUJCAIbHOM KoJeOaTelbHOM

352 KOHTYpE:

3.5.3 BoiHyX1€HHbBIE 3JIEKTPOMarHUTHbIE Kosebanus. Pe3zoHaHc
Ilepemennbit  TOk.  IlpomsBoacTBo,  mepemaya u
noTpebsIeHHEe AIEKTPHUECKON SHEPTUU

o cu’ LI’ cu’ LI

+ = M = X — const.
2 2 2 2
CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas
OpHEHTallsd BEKTOPOB B JJICKTPOMATHUTHOM BOJHE B
BaKyyMe:
ElEBE1lc
3.5.5




3.5.6

[xamna 3JIEKTPOMArHUTHBIX BOJIH. IIpumenenue

SJICKTPOMArHuTHBIX BOJIH B TCXHHUKE U 6BITy

3.6

OIITHUKA

3.6.1

[IpsiMonuHeiiHOe pacrpocTpaHeHWE CBeTa B OJHOPOJHOM

cpene. TouyeuHblil uCTOYHUK. JIyd cBeTa

3.6.2

3aKOHBI OTPaXKEHUS CBETA.

o=

alp

S

3.6.3

[TocTpoenue n300pakeHuii B IIIOCKOM 3epKalie

3.6.4

3aKOHBI IPEIOMIIEHHS CBETA.

IIpenomiienue ceera:

Ny 5ing = na5ins.




sinao
n
2
sinf.
AOCONIOTHBIN MTOKa3aTeNlb MPEIOMIICHHUS
c
Mape = "
n
abc
v
C
OTHOCUTENbHBIN TTOKA3aTEeNb MPEIOMIICHUS:
n = Nz T
OTH — le_ - T—":




OTH




XoJ ydel B IpU3Me.
\"1 = \'2 - .”1}.1 = I?2}'2
CooTHOLIEHNE YacTOT M COOTHOLICHHWE JUIMH BOJH IIpH

Nnepexoac MOHOXPOMATHUYCCKOI0 CBCTa UYCPC3 TIpaHUNy

paszzena AByX ONTUYECKUX CPE:

3.6.5

ny<hny 1y

iy &
[lomHOE BHYTpEHHEE OTpAKEHNE.

[IpenenbHBIA yroa MOJHOTO BHYTPEHHETO OTPAYKEHUS

5 1 Mo
ine_ ., = =—
op
Mgy ny
Sina
p




3.6.6

CO6I/IpaIOHII/Ie H paCCCUBAOIMXEC JIMH3bI. Tonkas nuH3a.

CDOKYCHOG PaCCTOSAHUC U OIITUYCCKAA CHJIa TOHKOM JIMH3HI:




®opMmyia TOHKOW JTUH3HI:
1

1+1_
d f F

3.6.7




YBenruueHue, 1aBaeMoe JTUH30M:

h I fl
r=w=—a

I

H

h

d

| fl




d T

A N |\r

F\ h
f

k3
B ciyuae paccenBaroliei JMH3bI:

3.6.8

1
D0=F==0,
D




| fl

Xox Jiyda, IpOLEAIEro JUH3Y MO MPOU3BOIBHBIM YIJIOM
K €€ rmaBHOM ontudeckoi ocu. [loctpoenune n3odpaxeHuit
TOYKH U OTpe3Ka MPSIMOM B COOMPAIOLINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

3.6.9

doroanmapar Kak onTH4eckud npubop. Ima3z  kak

OIITHYCCKasd CUCTEMa

3.6.

Wntepdpepenuns  cBera.  KorepeHTHble  HCTOYHMKH.




VYcnoBus HaOMIOAEHUS MaKCUMyMOB M MHMHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHUH(paA3HBIX

KOTCPCHTHBIX UCTOYHUKOB!

"

I
MAKCIIMYMEI — A=2m =, m =0.£1.£2 +£3

e

v
MITHIMYMEI — .-it.={2m+1_];, m=0,£1,+2.+3_|.

e

3.6.11

Hudpakuus cera. dudpaknronHas pemérka. YCIoBUE
HAOMIONIEHNs] TJAaBHBIX MaKCUMYMOB IIPH HOPMAaJILHOM
NageHu MOHOXPOMATHYCCKOI'0 CBETa C HHI/IHOﬁ BOJIHBI A

Ha peméTKy ¢ neproaom d:

dsing,, = mid,m=0,+/-1,+/-2,+/-3,..

dsing




3.6.12

I[I/ICHCp CHA CBCTA

KBAHTOBA ®U3UKA

4.1

KOPITYCKVJISIPHO-BOJIHOBOH JIY AJIU3M

411

l'unote3a M. Ilnanka o kBantax. @opmyna Ilnanka: E = hv

4.1.2

®oToHbl. DHEprus POTOHA:

E—h he
—hy = — =pc
¢ A P

hc

pc

Nmmynbe doToHa:

E hv h

Pee™ ™2




hv

4.1.3

®oroapdext. Ombitet AL Crozerosa.

dhoTorpdexra

3aKOHEBI

4.1.4

YpaBraenue DitHmTeiHa st poTodrddexra:




Eﬂ;-crruua = ApeIxoga + Eecm-lmrz.x:i

(dorona

ABbBIXO1a
+

KuHMax

rae,

E = hvy =—,
doTomza v 2

(dorona

hc




BBIX0/1a

hv

hc

EKHHMEX =

=el .




KHHMAaXxX

mv

max

eu

3an

[aBnenue caera.

JlaBneHne  cBeTa  HA  TOJHOCTBIO  OTPAKAIOIIYIO

15 MOBEPXHOCTh WU  HA  TOJHOCTHIO  MOTJIOIIAIONIYIO
MOBEPXHOCTh
4.2 OU3NUKA ATOMA
421 [InaneTapHas MoJienb aToMa
429 [Toctynarer bopa. U3nydenue u norsiomenue GOTOHOB MPHU

TIepeXxo0/ie aTOMa C OJJHOTO YPOBHS DHEPTUH HA APYrOM:




hv =,;£=

R

E,—E

" Ly

“mr

4.2.3

JIunenyareie CIEKTpHI.

CriexTp ypoBHEH 3HEPruH aToMa BOAOPOJA:

—13,63B
E, =222 4123 .

n-

4.3

OU3NKA ATOMHOI'O APA

43.1

Hyknonnas mozens snpa I'eitsenOepra — MiBanenko. 3apsin

sapa. MaccoBoe uucio sapa. M3orornsl

4.3.2

PaﬂHoaKTHBHOCTB.

Anbda-pacnan:
A A4 4
7X—>5Y+ ;He
bera-pacnan.

DNEKTPOHHBIN B-pacma:

A A 0 =
X7 Y+ je+v,
[To3uTponHslii B-pacnan:
A A 0=, o,
XY + e TV,

lN'amma-nznyuenue

4.3.3

3aKOH paJIMOaKTUBHOTO pacraja:

—t

N(®




[Tycte M — Macca pagroakTUBHOTO BemlecTBa. Torna
—t
mit) =mgy# 2T

m(t)




4.3.4

SnepHble peakuuu. JleneHue U CUHTE3 saep




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET






