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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKCHHWH W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOI oOpa3oBaTenbHON mnporpammsel, mnpenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yd€toM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPraHU3AIUAX
Poccuiickoit ~ denepanuy,  pealu3yOIMIMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
MIPOTPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHABJIMBAET PEKOMEHYEMYIO MOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTUKKA y4eOHOro Tmpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBiIEHUE O LENAX, COJEpKaHUH, OOLen
CTpaTeTUu OOYYEHHUs, BOCTHUTAHUS W PA3BUTHA OOYYAIOIIMXCS CPEICTBAMHU
yueOHoro npeameta « Pu3nkay Ha yriryoJIEHHOM ypOBHE.

N3yuenue kypca ¢uzukud yriayOJaE€HHOTO YPOBHS IMO3BOJISIET PEaAM30BaTh
3aJlayd MPO(PECCUOHAIBHOM OpPHEHTALMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUN IS
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYaIbHBIX M TBOPYECKHX CIIOCOOHOCTEH Ka)KIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs Oo0pa3oBaHUs B
opraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHus MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIIUATBLHOCTSIM.

B nporpamme 1o (Qusnke ONpenensroTCs IUIAHUPYEMbIE PE3YJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeJMeTHbIe, TpeaMeTHble (Ha  yrayonménHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW it pa3pabOTKu TpeOOBaHUW K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOyYaroIINXCs, OCBOMBIIHX
nporpaMMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oO0pa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCSI CACTEMHO-IEATEIbHOCTHBIN MOXO/I.

[Iporpamma 1o gpu3rKe BKIFOYALT:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnaéHHOM
YPOBHE, B TOM YHUCJI€ MPEAMETHBIE Pe3yJIbTaThI 110 T0J1aM O0y4YCHUS;

cojJiepKaHue yueOHOoTro npeaMera « Ou3ukay Mo rojgaM o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUHUTEIIEH U
MPEAOCTaBIsICT BO3MOKHOCTH ISl pealii3alldd  Pa3IMUHbIX  METOAUYECKUX
MOAXOJ0B K TMpenojaBaHuio (PU3UKU Ha YTIyOJIEHHOM YypOBHE IMpPH YCIOBUU
cCOoXpaHeHUs 00s13aTEIHPHOM YaCTH COJIEp KaHMs Kypca.



®dusuka Kak Hayka O HambOojee OOIMX 3aKOHAX MPHUPOJIbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3NKH — cHCTEeMOOOpa3yIomuii
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWN, HW3y4aeMBIX XHUMHEH, OMOJIOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUM ONpeNeIuiio XapakTep U OypHOe pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(U3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE E€CTECTBEHHO-HAyYHOU
KapTHHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH NMPUMEHSITh HAYUHBIN
METO/]I IO3HAHUSI ITPH BBIIIOJIHEHUU UMH YU€OHBIX UCCIIEOBAHUM.

B ocHOBY kypca (pu3uku Ha ypoBHE CpEeIHET0 OOIIEro 00pa30BaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (Qu3uku
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymwmm B Kypce sBIsieTCs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
ToJIE.

Hoea cymanumapusayuu. EE peann3anys NPeAIoyaracT HCIOJIb30BAHKE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yriryo€HHOTO ypOBHS
IIPEAINOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsl, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacCHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl MO (PU3UKE AOHKHO OBITH OCTPOEHO Ha
NPUHILINAIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxoaa. g pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHcTBYyolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIIOYAIOLIETO (PpOHTaIbHBIE YYEHHMUECKHUE OIBITHl MPH HU3YYEHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzauuMud (GU3MUECKOro IMpakThukyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHie 10 u 11 kiaccos, 1ub0 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpalus pabdoT MpakTUKymMa B CHUCTeMY JabOpaTOpHbIX paboT, KOTOpbIE
MPOBOJATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu 3Tom mojn padotamu
MPaKTUKyMa TTOHUMAETCs] CaMOCTOSITENIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nporpamme 1o ¢usnke cHCTeMa YYCHHMUECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMaTUKHU JJIS 3TUX BHUJIOB YUYCHHYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYPOYHOTO
IUIAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTom obecneunBaeTcs
OBIIAJICHHE OOYYAIOIMIMMHCS YMEHUSMH TIPOBOJAMTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], UCCIEeIOBAHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE YHENsSETCS PEHICHUI0 PAcYETHBIX U KAueCTBEHHBIX
3agad. [lpu 3TOM nms pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33Ja4d C SBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasjiena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaAHUS
(bu3nYecKuX SBJECHUN U MPOIIECCOB B OKPYKArOUIEH *KU3HU, TpeOyromue BbiOopa
buznyecKoil MOAENu AJisi CUTYallu PAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO Y4eOHOTO Ipoliecca Kypc (UMK YIriIyOJa€HHOTO
YPOBHS Ha YPOBHE CpeHEero odiero 00pa3oBaHusl JOJKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHera. B kabunere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMMme Mo
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAllMOHHOE 000pYI0BaHHE.

JemoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
NPUHIIATIOM MHUHUMAIbHOW JIOCTaTOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe 1o (U3HKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIEHHW ©W  TPOIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHI.

JlaGopatopHoe o0O0OOpyI0OBaHME [JII YYEHUYECKUX MPAKTHUYECKUX paldoT
dbopMupyeTcss B BHIC TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIedrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamommuxcs. TemaTuueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMupoBaHHe UHTEpeca M CTPEMJICHHS OOYy4alouxcsi K HaydYHOMY
W3YUYCHHIO TPUPOJbI, PA3BUTUE UX HHTEIUIEKTYyalbHbIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MCCIIE0BATEIBCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBJIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3y4YeHUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(dopMupoBaHHUE YMEHUIN OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX J1I0KA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poNM (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE IPEICTABICHUN 0 BO3MOYHBIX cepax Oyayuieit
npo(heCCUOHATBHON  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPaBJICHHH.

JlocTikeHne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoluecce U3yyeHus Kypca (U3UKU Ha ypOBHE CPEHET0 00111ero o0pa3oBaHus:

npuoOpeTeHNe CUCTEMBbl 3HaAHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsIX,  BKIOYas  MEXaHUKy,  MOJEKYJSpHYI0  (U3HUKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PM3HMKY U SJIEMEHTHI aCTPOPU3HUKHY;

(dbopMHpOBaHUE YMEHHUI MTPUMEHATh TEOPETUUECKUE 3HAHUA 1JI1 O0BICHEHHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUWYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nueckoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHHue
bu3nueckoil MoOJenH, aJeKBaTHOW YCJIOBHSM 3ajladyd, B TOM YHKCJIE 3a]ad
VHKEHEPHOIO XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TPUHLUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLECCOB, X BIUAHUS HA OKPYKAIOLIYIO CPENY;

OBJIQJICHUE METOJAMHM CaMOCTOATENIBHOTO IJITAHUPOBAHHUS W TNPOBEACHUS
¢u3NYeCKUX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanud  HHPOpMaIuH,
OINPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ tpedboBanusiMu OI'OC COO yriuyOnEéHHBIN YypPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEro OOIIEero
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIUMUCS, TUIAHUPYIOUIUMH TPOJIOJDKEHHUE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

BocnurarensHbiil moteHnuan npeamera «dusukay peanusyercs yepes:

[IpuBnedyeHre BHUMaHUs O0YYAIOIIMXCS K IEHHOCTHOMY aCIEKTy U3y4aeMbIX
Ha YpOKax SBJICHU, OPraHU3aIMI0 UX PabOTHI C MOJyYaeMOl Ha YPOKE COLUATBLHO
3HaYUMOW HMH(popManueil — HMHULMUPOBAHHE €€ OOCYXKIEHUsS, BBICKAa3bIBAHUS
OOy4alolMMHUCSI CBOETO MHEHHS MO €€ IOBOJY, BBIPAOOTKHM CBOETO K HeEH
OTHOIICHMUS;

JleMoHcTpanuio 00y4aromuMcsl IPUMEPOB OTBETCTBEHHOT'O, T'PaKJaHCKOTO
MOBEJICHUS, TPOSBJICHUS YEIOBEKOJIIOOUS U JOOPOCEPACUHOCTH, Yepe3 IMOJa00p
COOTBETCTBYIOIIMX TEKCTOB JMJIi YTEHHWA, 3a7ad IS pPEIIeHUs, MPOOIEeMHBIX
cUTyanui Jyisi 00CyKJIeHHUsI B KJ1acce;

[IpumeHeHne Ha ypoKax HHTEPAKTHUBHBIX (OpPM pabOThl C OOyYarOIIMMUCS:
WHTEJUICKTYaNIbHBIX ~ UTpP, CTUMYJHPYIOUIUX  IMO3HABATEIbHYIO  MOTHBAIIMIO
oOyJaromuxcs; AUJAKTUYECKOTO TeaTpa, TJe MOJyYeHHbIE Ha YpOKE 3HAHHS
OOBITPBIBAIOTCA B TeaTpPaNbHBIX MOCTAHOBKAX; JHMCKYCCHH, KOTOpBIE MJar0T
oOyyaromuMcsi BO3MOXKHOCTb NPUOOPECTH OMNBIT BEJIEHUS KOHCTPYKTUBHOTO
Jasora; TpynmnoBo paboThl WM pabOThl B Mapax, KOTOPbIE y4aT 00y4YaroImuxcs
KOMaH/IHOM paboTe U B3aUMOJAECUCTBUIO C APYTHUMH 00Yy4aIOIIUMUCS;

WuumuupoBanue W MOIACPKKY  HCCIECIOBATENLCKONH  MEATEIBHOCTH
oOydJaronmmxcss B paMKax peaiu3allid WMH WHIWBUAYAJIbHBIX W TPYIIIOBBIX
UCCIIEIOBATENIbCKUX ~ TPOEKTOB, YTO JacT OOydYamoIIMMCS  BO3MOXHOCTh
OpUOOpPECTH HABBIK CAMOCTOATEIBHOTO PELICHUS] TEOPETHUECKOM MpoOsIeMbl,
HaBBbIK TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX UJIEH, HABBIK YBAXKUTEIHHOTO
OTHOUIEHUS K YYKUM HJIeIM, 0()OpPMIIEHHBIM B paboTax JIPyrux MccienoBaTesei,
HaBBIK TYOJMYHOTO BBICTYIUICHUS TEped ayAuTOpuel, apryMEHTUPOBAaHUSA U
OTCTAauBaHUS CBOEU TOUKH 3PEHUSI.

Ha uzyuenne pusuku (yriayOiaEHHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HEJIENI0),
B 11 kmacce — 170 yacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme T0 (U3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpOBENCHUsT J1a0OPATOPHBIX PabOT U OMBITOB C YYETOM HWHIWBUIYATHHBIX
O0COOCHHOCTEM 00yJarouXCsl.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o mpupojae. HayuHslit MeTo/1 mo3HaHus U
METO/IbI UCCIICIOBAaHUS (PU3NUECKUX SBIICHUH.

DKCHEpUMEHT U TEOpHUs B TpoIlecce TMO3HaHWS NPUpoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U U(POBBIE
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  w3MepeHHid  (HUBUYECKUX  BEIUYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAS).

MonenupoBanue GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, HACabHAS >KUIKOCTb, HJICANbHBINA Ta3, TOUYCUYHBIM
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOpHs.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

MN3mepenre cwibl TOKa W HANPSHKEHUS B IIEMU TMOCTOSHHOTO TOKa MpH
MOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(poBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIY KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €r0 NPOEKIUM Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduku.

CBobOomHoe mMmajeHue. YCKOpeHHe CcBOOOAHOTO majacHHUs. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpauKH.



KpuBosmmHenHoe  nBWKEHME. JIBHKEHHWE  MaTepuanbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{enTpocTpeMuTeabHOE (HOPMaIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JNBWKEHUE CHapsJOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPaAKTEPHUCTUK
JIBUKEHUS.

Crioco0ObI UCCIeTOBaHUS IBUKEHUIA.

NutrocTpanys npeaenbHOro nepexoia U \BMEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUI C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

Habnrogenue ABMKEHUS Tena, OPOIIEHHOIO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHUME TyTEW, TPACKTOPUNA, CKOPOCTEH IBHKEHHUSI OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

W3mepeHne yCKOpeHHUs MpHU MPSIMOIMHEITHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIYTH OT BPEMEHM IPU PaBHOYCKOPEHHOM
JBHKEHUU.

WN3mepenne  ycKOpeHUss ~ CBOOOJHOTO  majeHUs  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOM JTabOpaTOpUN ).

N3ydenne nABUXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTHIO
NOJIETA U HAYAJIBHOM CKOPOCTBIO TEJIa.

W3yueHue NBUXKEHUSA Tella MO OKPYXHOCTH C MOCTOSHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNepuoAa OOpalleHusi KOHUYECKOr0 MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cuctemsl oTcyéra. llpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTCUYETA (OMpENEIeHUE,
IIPUMEPHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3axoH HproTOHA 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHHUS. OKBHUBAJCHTHOCTb T'PABUTALMOHHOW W
WHEPTHON MAaCCBI.

Cuna tsbxkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MmUpoThl. JIBHKeHue
HEOECHBIX TeN U UX cIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cusia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TElla B
YKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTENBHOTO JBHUKECHHS.

Hasnenue. 'mapocratnyeckoe nasinenue. Cuina Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmronenue qBuKeHUs Tell B MHEPLUAIbHBIX M HEMHEPLUATIbHBIX CUCTEMAX
OTCYETA.

[TpyHLIMIT OTHOCUTENBHOCTH.

Kauenne nByX IMIMHAPOB WIHM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIONIEH  MPWIOKEHHBIX K Tely CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOSHUKAIOIIMX B PE3YJIbTATE B3aUMOICHCTBUS TEN.

N3mepeHne macc 1o B3aMMOJIEVCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIABEME U MTAICHUH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3mepenne paBHOJEHCTBYIONIEH CHJI TIPHU JIBMXKCHHH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBHKEHHS OpycKa I0
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcCCHlI.



HccenenoBanne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIUX B INPYKUHE H
pEe3MHOBOM 00pasiie, OT uX AehOopMaIlvH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
JETKui OJIOK.

N3mepenne koddduimenta TpeHHUs MO BEIUYHHE YIIIOBOTO KodddumumeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKeHHUsI OpycKa MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

Ab6comotHo TBEpoe Tenmo. llocTymarenbHOoe M BpallaTeNbHOE IBUKCHHE
TBEpHOro Tejaa. MOMEHT CHilbl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CrnoxxeHne Cul, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KpaH, peIIETYaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cioBust paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanie yclIOBUM paBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBaHHe KPOHIITEWHOB U PACUET CHII YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBHKEHUU LIEHTPa Macc.

HMMmyJibC CHIIBI M1 U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

MomeHT umIiynabca marepuanbHOM TOUkW. [IpeacraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuisl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
npecTaBiIeHue pabOThl CHIIBI.

MoHOCTh CUJIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHnumaneHas >Heprus.
[ToreHuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
SHEPIUH CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM s UACanbHOM KUAKOCTU KaK CIEICTBUE 3aKOHA
COXPAaHEHMSI MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKOI, (PUIypHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

M3mepeHne MOIIHOCTHU CHUJIBI.

W3MeHeHne 3HepruM Tea Mpu COBEPIICHNUU PabOTHI.

B3anmHbIe TNpeBpalieHWs] KMHETHYECKOM WM TMOTECHIHAIBHOW SHEPrUd NpH
JEWCTBUU HA TEJIO CUIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepenne nMiryiibca Teja o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENW 3JIEKTPOMOOWIIE M MOLIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIBCOM CHUJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACUCTBUM.

N3MepeHrne KHHETUYECKOM YJHEPTUH TEJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHOMN
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi pu3nka u TEepMOJAMHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIEC TIOJOXKEHHUSI MOJIEKYJsipHO-KHHeTHUeckoi Teopun (MKT), wux
ombiTHOE oOocHOBanue. Jluddysus. bpoyHoBckoe nBIKeHHE. XapakTep
JBW)KCHUS M B3aMMOJCHCTBUS YAaCTUL] BellecTBa. Monennm CTpOeHHs TIa3os,
KUJKOCTEH U TBEPIBIX Tel M OOBSCHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mosekya (atomoB). KonuyecTBO BeliecTBa.
[ToctostnHass ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3Mepenus. Illkama
temneparyp Llenbcus.

Mogenb ueanbHOTrO ra3a B MOJEKYJAPHO-KHHETUYECKON TEOPUU: YACTHIIBI
rasa JBMXKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JPYT C IPYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MEXIy [JaBJIEHHEM U CPEIHEHW KUHETHYECKOW  SHEeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJl HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIFOTHOM TEMIIEpaTyphbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeTHEN
KMHETHUYECKOW SHEPTUEN MOCTYIATEILHOTO TEIJIOBOTO ABUKECHUSA €€ YACTHII.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYI.

Mogenu KpuCcTaININYeCKUX PEIIETOK.

Hab6nronenue u rccienoBaHue u30MpoIeccoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne Tmporecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEXKTy TOpsiue U X0JIOJHOM BOJOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

N3yuenune n30X0pHOro mpoiiecca.

N3yuenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHEeNIHNe u BHyTpeHHHE napaMeTpsol. [lapameTpsl
TEPMOJIMHAMUYECKON CHUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoauHamMukd. (CaMONpPOW3BOJIBHAS — peJaKcalys
TEPMOJIMHAMHYECKOW CUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpa)K€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBUs IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHIL, BBICOKHE
TeMIlepaTypbl. BeipaxkeHue AJi1 BHYTPEHHEH YHEPIrUU OJHOATOMHOTO HMJI€AJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUIECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npolecca Ha pV-auarpamme.

Temmonepenaya  kak  cmoco® — M3MEHEHUS  BHYTPEHHEH  Hepruu
TEPMOJMHAMHUYECKON  cucTteMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITy4YECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tenma. YaelnbHas W MOJISIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruBa. Pacu€r kommuecTBa TemIoOThl mnpu Temonepenaye. I[lonsrtue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMUKH. BHyTpeHHss »3Heprus. KoamgecTBo
TEIJIOTBI W paboTa Kak MeEpbl HW3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOIMHAMHYECKOU CUCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHM JUII PABHOBECHBIX IIPOLIECCOB: 4eEpe3
33JJaHHO€ PABHOBECHOE COCTOSHUE TEPMOJUHAMUYECKONM CHCTEMBI IPOXOIUT
eIMHCTBEHHAs aanabara. AOCOIOTHAS TeMIeparypa.

BTtopoii 3akOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tela K 0ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoOpaTumMocTh NpUPOTHBIX MPOIIECCOB.

[TpuHumer gecTBus TerioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTMUECKHUE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPY KAIOIIEH Cpeibl.

TexHUYecKue yCTpPONCTBA M TEXHOJIOIMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJMIIMOHEP, NM3EIbHBIM M KapOIOpAaTOpHBIN JBUTaTend, NapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIeparyp, YTHIM3AIMUS «TEIJIOBBIX» OTXOJOB C
MCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOr0 TOTIMBA JIJIS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpauuu.

W3meHeHune TemnepaTypsl pH aquabdaTuyecKoM pacIiIupeHHH.

Bo3ayuiHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Ob1 M3MEHEHHS BHYTPEHHEH SHEPTHUH.

HccnenoBanne agqnabaTHOTO MpoIiecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHou TENI0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHueHcanwms. lcrmapeHue W KuleHue. Y AelbHas
TEIJIOTa MapooOpa3oBaHUs.

HacelllileHHbIE W HEHAChIlIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH M JAaBJIEHUS HACBIIIEHHOTO Mapa OT TeMIlepaTyphbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaioB. [lmaBneHne W Kpucrtaimuszauus. YJIelibHasg TEIJIOTa ILUIABJICHUS.
CyO6numarnusi.

Hedopmaru TBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacumpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue sHeprun B PazoBbIX MEPEX0ax.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOE HaTskeHHE. KoapuimeHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanumsipasie sBinenus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TeruioBoe pacipeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunienune. Kurnienue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHHSI.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.



KanwnsipHsle sBI€HHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HccenenoBanye HarpeBaHus 1 IJIaBICHUS KPUCTAIUINYECKOIO BEIIECTBA.

Buner nedopmaruii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

M3yueHnne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

M3mepeHne yaeIbHON TEIIOTHI IUIABJICHUS JIbJA.

W3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIECHUH.

N3mepenne kodduirenta noBepXHOCTHOTO HATSKEHHUSL.

N3mepenne moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
NPUWIOKEHHON K HEMY CHJIBI.

Paznen 4. DaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noine.

OneKTpu3almss Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsaioB. IIpOBOJHUKH, JUANEKTPUKA U  MHOJYHPOBOIHUKU.
DOneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs AIIEKTPUYECKOTrO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kynona.

DJeKTprdecKoe mose. Ero neucTere Ha 3JIEKTPUUYECKHUE 3aPSAIbI.

HampsokéHHocTh  anekTpuueckoro  mnosisa.  [lpoOnsiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUIECKOT0 NoJIs1. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP NMOTEHLHMATOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN AMEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIUIT CyNEPHIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OecKOHEYHOW TUIOCKOCTH. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DneKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeMHEHUE KOHIeHCATOPOB. [locmenoBarenbHOe COEqUHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBrxKeHHE 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yYCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUIJICKTPUIECKON NPOHUIIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJI 3apKEHHOTO KOHJIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa YepPe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OueHka cuil B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOmronenue npeBpalieHus Hepruu 3apsiKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YECHUS CBETONOA.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPIKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
MOCIIETIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHJIEHCATOPa YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwlil 31eKmMpudecKuil mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CylmeCTBOBaHUSL MTOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsokenue U u O/1C é.

3akod OMa [ y4acTKa LEnHu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHa.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TeryioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJMHOW (3aMKHYTOM) DJJIEKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

N3MepeHune CUilbl TOKA U HaIPSHKEHMUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAINPSKEHUS IJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIONIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe uamepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrnocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTU MOTEHIHAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

HccnenoBanre CMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenune yaenbsHOoro CONpOTURIICHUS MPOBOHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANpPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue DJIC 1 BHYTPEHHETO COMPOTUBJICHUSI HUCTOYHUKA TOKA.

Uccnenoranne 3aBucumoctd DJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
pU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOJHUKH. CoOcTBeHHass U npUMecHast IPOBOJAUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DIJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyecknue yCTpOWCTBA M NPAKTHYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIC
JaMIIbl, 3JIEKTPOHHO-JTydeBasi TpyOKa, MOJYINPOBOJHUKOBBIE MPUOOPHI: JTUOM,
TPaH3UCTOP, (POTOAMUOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBIIUIABKA AJIFOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBIIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3IyXa.

CpaBHEHHE MPOBOAMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HaGmronenue anexTpoiusa.

M3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THOIA.

Pu3nvecKuil NPAKTHKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIHYHUH.
O1nieHKa rpaHull MOTPEUTHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMNoTe3 (BbIOOp u3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
J1ab0paTopHbIE pabOThI, MPAKTUKYMY).

MesknpeaMeTHbIe CBA3H.

Uzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYULIECTBJISIETCS C YUYETOM COJIEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHUKH, OMOJIOTHH, XUMHUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ20
no3HaHuA: SBICHHUE, HAay4yHbId (aKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENIbHBIE PUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pellleHUE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIus,
napabosa, runepbona, ux rpaduku u cBoicTBa. TpuroHomerpudeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO.
BekTopel 1 X MPOEKIMHU HA OCU KOOPJIUHAT, CIIOKEHNE BEKTOPOB.

Buonocusa: mexanudeckoe NBWKEHHUE B *KUBOUM npupoae, nuddysus, ocmoc,
TEIJI000MEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroUIeH cpeisbl,
yTHWIM3alus OHWOOPraHMYECKOTr0 TOIUIMBA JJIi  BBIPAOOTKH  «TEIJIOBOM» U
AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KATWJUISIPHBIC SIBICHUS B IPUPOJE,
AIIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEILECTBA, MOJSpHAasg Macca, II0Jy4YeHUE HAaHOMATEpHUANIOB, TEIUIOBBIE
CBOMCTBA TBEPABIX TEJ, KUIAKOCTEH U Ta30B, )KUAKAE KPUCTAJUIBI, AIEKTPUIECKUE
CBOMCTBA METAJIOB, DJIEKTPOJIUTUYECKAS TUCCOUMALINS, TaTbBAHUKA, JICKTPOHHAS
MHKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIIONb30BAaHHUEM MEXaHU3MOB,
Y4ET CYXOrO M IKUIAKOTO TPEHHS B TEXHUKE, CTATHYECKHE KOHCTPYKLUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHUE), BUraTellb BHYTPEHHETO
CropaHus, napoBas TypOHHa, OBITOBON XOJOJUJIBHUK, KOHIUILIMOHEP, TEXHOJIOTUH
IIOJIy4YE€HHUsI COBPEMEHHBIX MATEPUAIIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsiiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'AJIbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noJe.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYb. JIBH>KEHUE 3apsHKEHHOW YaCTHUIIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jloperna.

MarunuTtHoe 1nose B BeuiecTBe. @eppoOMarHeTUKy, napa- u JMaMarHeTUKy.



TexHuueckue YCTPOﬁCTBa N TCXHOJIOTMYCCKHUC IIPOHCCChHI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  7uHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MTOIKOBOOOPA3HOTO TTOCTOSTHHBIX MAarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHMH MOJIA JJIMHHOTO MPSIMOT0 TPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBmkeHus My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOU3ZMEPUTEIBLHOTO npudopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHuTHOTO MMOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanrie CBOMCTB peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKyus.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOMU
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpasuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€NH TOCTOSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHIYKIIHH.

DHeprust MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
1€4b, COJICHOU/I, 3aIlUTa OT JICKTPU3ALMU TEJI IPU JABMKEHUU B MATHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOW WHTYKIIWU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHNE CaMOMHIYKIINH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CWJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Ornpenenenne NHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUMHIYKIIHH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUS.

["apmonunueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMKCAHHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JUHAMUYECKOI0 ONMUCAHUs FTaApPMOHUYECKUX KOJIEOAaHUN U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u uactora konebanuid. Ilepuon Manbix CBOOOJHBIX KoJieOAHUIMA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHU4eCcKue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch kK0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJAa MaJIbIX KOJeOaHUil rpy3a Ha HUTU OT
aMILUTATYIBI.

HccnenoBaHue 3aTyXaroImux KojieOaHU U 3aBUCUMOCTH TepHoia CBOOOIHBIX
KOJICOAHHI1 OT COMPOTUBIICHUSI.

UccnenoBanre koyiebaHUMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmupoBaHUs NMPEACTABICHUIN 00 MACATbHON MOIETN IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOaHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOaHUH.

HaOGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO W MPYKHUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBM)KEHUS TeJa B X0/I€ KoJIeOaHU Ha yIIpyroMm MojABeECe.

M3yuyeHue ABMKEHUSA HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MPY>KUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBaHue BbIHYKIECHHBIX KOJICOAHUM.

Tema 2. dnekmpomazHumHusie KoJ1€0aHUAL.

KonebatenbHblii KOHTYp. CBOOOJHBIE 3IIEKTPOMArHUTHBIE KOJIOaHUS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyna Tomcona. CBsA3b aMILTUTYbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CHITBI TOKa B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B UJI€aTbHOM KOJIE0aTEIIbHOM KOHTYE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS IMpU Pa3IMYHON (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

Wneanpupiii  Tpanchopmarop. IlpousBoiacTBo, mepegaua U MoTpebleHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHruecKrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKHM
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOnepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUIN OT UHyKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMBbl 3JIEKTPOMAarHUTHBIX KOJleOaHui.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJIEOaHUI.

Mopenb 3MeKTPOMAarHuTHOTO TeHepaTopa.

BbIHyX/I€HHbIE CUHYCOUJATbHbIE KOJICOaHUSI.

Pe3ucrtop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIEeNOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
MHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens TMHUYN JIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre mepeMEeHHOTO TOKa 4Yepe3 MOCHIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOp, KaTyIIKy H PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE BOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHenus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAcCHpOCTPAHEHHS W JIJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MperoMieHHe, MHTephEepeHUUs U
nudpaxims.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arps3HEHUE OKPYIKAIOIIEH CPEIbI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiiCTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 37eKTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBSI3U U TeNEeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHNUE OKPYIKAIOIIEH CpEIbl.

TexHuyeckre yCTpOMCTBa M MPAKTUUYECKOE IMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yJIbTPa3BYKOBasl TUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue U pacrpoCTpaHEHNE OTIEPEYHBIX U TIPOIOJILHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: ¥ NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue natepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa yJbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
Y4aCTOTON KOJIeOaHMIA.

UccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)KeHUe,
peJIOMJICHUE, TTOJSpU3aIis, TudpaKiys, HHTephepeHITHS.

O6HapyxeHue nHPpPaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacupocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
ToYeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE JUIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nydeit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€JI0ro CBETa.
IlBer.

[lonHoe BHyTpeHHee OoTpaxeHue. [IpenenpHbIi yroyl MoJHOrO BHYTPEHHETO
OTPAKECHMUS.

ColOuparomie U pacceuBaroiiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTossHUE€ U ONTWYECKass CHIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xon jyda, NPOLIEALIETO JUH3Y I0J IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOU
ontuyeckoil ocu. IlocTpoeHne wu3zo0pakeHWid TOUYKM M OTpe3Ka MpsSAMON B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CHCTEMAaX.

Ontuueckue npubopsl. Paspemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM NAaJA€HUM MOHOXPOMATHYECKOIO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

ITonmsapu3zanus csera.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



WccnenoBanre mpeaoMIICHUS CBETA.

Hab6mroneHune moaHOro BHyTPEHHETO OTpaskeHus. Mojelnb CBETOBOIA.

HccnenoBanre XoJa CBETOBBIX IIyYKOB 4Yepe3 IUIOCKOMapalIeIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

Mopenu Mukpockona, TeJIecKona.

HabGmronenue natepdepeHinm cBera.

HaOmronenne BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

Nzydenne 1uppakimOHHON PEIIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Hab6mronenue nonsipusaluy CBeTa.

[TpumeHeHne MoIAPOUIOB IS N3YICHHS MEXaHHUSCKUX HaIIPSHKECHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

W3mepenne mokas3aTesi MpeIoMIICHUS CTEKIIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pAcCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne POKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JIMH3.

[TomyyeHnne n300paXkeHUs B CHCTEME U3 TUTOCKOTO 3epKaia U JIMH3BI.

[Tomyyenue n300pakeHUsi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBanue TEIeCKOMUYECKUX CUCTEM.

Hab6monenune nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIH CBETA.

W3yuenune moispusamnuu CBeTa, OTPAKEHHOTO OT OBEPXHOCTH IUAJICKTPHUKA.

N3yuenne nHTEpPEPEeHINN JTa3ePHOTO U3TyUYCHHS HA IBYX IICTIAX.

Hab6mronenune nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

W3mepenne IIMHBI CBETOBOW BOJTHBI.

[TomydyeHue criekTpa M3IMy4YEHHUS CBETOIMOMA MPU TIOMOIIM AUPPAKITHOHHOM

PELIETKHU.
Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEJIbHOCTH.
['paHnibl  NPUMEHUMOCTH  KJACCUYECKOW  MexaHuku.  [locrymartsl

CIICIIMAJIbHOW TEOPUN OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpaszoBanusi  JlopeHiia.
VYcnoue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIBCOM PEIISITUBUCTCKON YaCTHUIIbl. DHEPIrus
MTOKOSI.



TexHuyeckue YCTpOMCTBA M TEXHOJOTHUYECKUE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

YyeHndyeckuit SKCIIEpUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPIUM  PEISTUBUCTCKUX dYacTuil (Io
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIJIOBOE M3IIydYeHHE (M3JIydeHHEe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemienuss Buna. ['nnore3a [1naHka o kBaHTax.

®DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. Ompitel A. I'. CtonetoBa. 3akoHbl hoTodPdexra. YpaBHCHHE
OuinmTenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0 U aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOeneBa.

BosmHoBBIE cBOMCTBa yacTul. Bonnel ne bpoiurd. JInuna BosHb e bpoins u
pasMepbl  00JIaCTH  JIOKQJIM3AIMU  JBWXKYIIEWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 1eKTpoHOB Ha KpUCTaILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eitzenbepra.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHL: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeITHET0 (poTodddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanue ¢poTope3ucropa.

N3mepenue nocrosinaoi [lnanka Ha ocHoBe uccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKESHHUS.

Tema 2. @usuka amoma.

OneITEl MO HKCCIEIOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas mMonenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noriomieHre (pOTOHOB MpHU Mepexojie aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIrOM.



Bunpl ciexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckrue yCTpOHCTBAa M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HaOmronenne TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, nPAKMUKYM.

HaOnronenue 1MHENYaTOro CekTpa.

HccnenoBanue crnekTpa pa3peKEHHOI0 aTOMapHOTO BOAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Quzuka amomHo2o A0pa u INEMEeHMAPHHIX YACHUY,

Hyxknonnass monens sanpa [elizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTh. Aubda-pacnaja. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. ['amma-nu3nyueHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaguoakTUBHBIE HM30TONBI B IMPHUPOJIE.
CBoNCTBa MOHM3HMPYIOUIETO M3IIyYeHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrectBeHHbIi PoH nuzinydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHMYECKHE aCMEKThl PA3BUTHA
AJIEPHON DHEPrETUKH.

Metozasl perucTpalvy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenune o CrangaptHoi Moenu. KBapk-riatooHHas MOENb aJpOHOB.

®usuka 3a npeaenamu CrtaHgapTHol Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EaunHcTBO usnueckoi KapTUHBI MHpA.

TexHn4eckre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, nPpAKMUKYM.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JIO3UMETPA.

N3ydenne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3zgea 8. JiiemMeHTHI ACTPOHOMUM U ACTPOGU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIpUMEHUMOCTh 3aKOHOB (U3HKK IS OOBSCHEHUS MPHUPOJIbI
KOCMHYECKUX 0OBEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAsI aCTPOHOMHSI.

Bun 3BEé3gHOoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprum CosHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHee cTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounn CoJHIA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIAKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenmukToBOE H3IydeHHE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenus: 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEeBEpHOro MOJylapus U SIPKUE
3BE3/BI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U  3BE3IHBIX
CKOIUICHUU.

Pu3nvecKuil MPaAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEITHOCTH U3MEPEHHUI (PU3NYECKUX BEITHYMH.
O1nieHKa TpaHull MOTPEITHOCTEM.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszleinax «YUYEHUYECKUUA  OKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O0o0maee NOBTOPEHUE.



O06o0061enne U cucTemMaTH3aus CoAepKaHus pa3ienoB Kypca «MexaHukay,
«MonekynspHas puszrka U TepMOIUHAMUKAY», «DIEKTpoAuHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CHEHHAIBHON TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
busnKay, « IEMEHTbl aCTPOHOMHUH U aCTPOPUZUKIY.

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHON M 3THUYECKOH cepax NedaTeIbHOCTH YeloBeKa, pOJib U MECTO (U3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUEHUE OMHCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSCHUTEIBHOW W  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUIMA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOLIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCSA C YYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemnole nOHAMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
no3HanuA: SBIICHUE, HAy4YHbIH (akT, runoresa, (pusnyueckas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paATOPHS.

Mamemamuka: peUICHUE CUCTEMBl YpPABHEHHW. TPUTOHOMETPUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GyHKIUNA. [Ipu3Haku mOMOOMST TPEYTOJBHHUKOB,
ompeesieHne MIOAaU TIOCKUX GUryp u o0beéMa Ted.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpPUpONE, KoJieOaTeIbHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
NIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3BYyKOBasl JMArHOCTMKAa B MEJIULIMHE, ONTUYECKHE SBJIEHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
TeJ, MEXaHU3Mbl OOpPa30BaHMs KPHUCTAUIMYECKON PpEIETKH, CHEKTPaTbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOoJIBUTaTeNb SIKOOM, reHepaTtop MepeMEHHOT0 TOKA, MHIYKIUOHHAs Ieyb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJIBUraTelb, pajap, paluonpuEMHHUK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, yabTpPa3ByKOBas JUArHOCTUKA B TEXHHKE,



POEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COMHEYHasi OaTapesi, CIyTHUKOBBIC
NPUEMHHKH, SJIEPHAsA DJHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBHIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yiabTaThl OCBOCHHs y4eOHOro mpenmera «Duzukay
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYJArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacUIUpEeHHe >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOILECCE Peaan3alii OCHOBHBIX HAIPaBJICHUU
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIIecTBa, Y4yacTBOBaTh B CaMOYIIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3alyu;

e YMEHHME B3aUMOJCHCTBOBaTh C  COLMAIBbHBIMU  HWHCTUTYTAMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHUMBOJAM, HOCTHUKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAI[MI0O U MPUHUMATh OCO3HAHHBIC PEIICHUSI,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3IudHbIM chepaM mpodecCHOHATEHON AESITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymyiieit nmpodeccun u peaan30BbIBATh COOCTBECHHBIS
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nacTi GU3HKHU HA TMPOTSHKEHUU BCEH KU3ZHH.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPY’KAIOIICH Cpele Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacCIIMpPEHUE OMbITa ACATEIbHOCTH HKOJOTHYECKON HAmpaBJIEHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

HEHHOCTU HAYYHOI'O MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IEHHOCTU HAYYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATIBLHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBnle JJornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyJIHUpOBaTH M aKTyaJIH3UpOBaTh  MpoOJIeEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENCIATh TN JCATEIHHOCTH, 3a/1aBaTh MapaMeTPhl U KPUTEPHUH WX
JOCTHKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUMS] B PacCMATPUBAEMBIX
bu3MYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHaTbHBIX M HEMATEPHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh, OIEHWBATh COOTBETCTBHE
PE3yIbTATOB IEJISIM, OIICHUBATh PUCKHU MOCIICICTBUN JEATEILHOCTH;
KOOPJIMHAPOBaTh M BBIMOJHATE pPabOTy B  YCIOBHSAX peajbHOTO,
BUPTYAJIBHOT'O U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEaTHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

BJIAJETh HAYYHOM TEPMHUHOJIOIMEN, KIIOUEBBIMU MOHATUAMH U METOJAMMU
bu3nuecKoil HayKH;



BJaJeTh  HaBBbIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (hU3HUECKOro
COJEpKaHusl, IPUMEHEHUIO Pa3IMYHbIX METO/I0B NIO3HAHMS;

BJIAJETh BUAAMH JIE€ATEIBHOCTH 110 TOJYYEHHIO HOBOIO 3HAHMS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHUCJI€ NPU CO3JaHHUU Y4E€OHBIX IPOEKTOB B 00JIacTH
bu3uKy;

BBISIBJISITH IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJlU3UpOBATh 3ajJauy,
BBIJIBUTaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JTIOKa3aTesIbCTBa CBOMX YTBEP)KICHMI, 3a/JaBaTh MapamMeTpbl U KPUTEPUU
peuieHus;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE€ PEUICHUS 3aJayd pPe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX TIOCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOM
JeSITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHHMS 1O (U3HKE B TMPAKTUUYECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;
BBIJIBUTaTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora ¢ unpopmanmeii:

BJIAJ€Th HABbIKAMH MOJY4YEHUS MHPOPMALMHU (PU3NUECKOTO COIAEPIKAHMS
U3 UCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSATEJIBHO OCYLIECTBIATH IOUCK,
aHalln3, CUCTEMAaTU3alMI0 M UHTEPIPETalri0 MHPOPMALUH Pa3TUYHBIX
BUJIOB U (DOpM NPEACTABICHUS;

OLICHMBATh JJOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PELIEHWH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a7ad ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30M1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJIEPKaHUS B Pa3IMUHBIX (hopMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalWMU M IIeJIEBOM ayAUTOpUH, BBIOHpas
ONTUMAaJIbHYIO0 (POPMY IPEACTABICHUS U BU3YyaTU3ALIH.

KoMMyHUKaTHBHBIC YHMBEpPCaJbHbIE Y4eOHbIE 1eHCTBHUS:



OCyIIECTBISATH OOIIEHHME Ha ypokKax (U3UKH U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM U
VHIMBUyaJIbHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUN C y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBAaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTH)KEHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/I1aTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YJYacTHHKA KOMAaHIbI B
o0 pe3yJIbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETUYECKOE TOBEIEHHWE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
VUHUIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJbHbIEC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISATh  ITO3HABATEIBHYIO JIEATEIIBHOCTh B
obsacth (U3UKA U AaCTPOHOMMH, BBISBISATH MPOOJEMBI, CTaBUTh U
dhopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM HMMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacmMpATh paMKH  y4yeOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUM;

JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTb KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIESAM;

BJIaJICTh HABBIKAMHM  II03HABATCIBHOM peduieKkcuM KaK OCO3HaHUs
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

UCIIOJIB30BaTh TPHUEMBI pediekcHu s OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEIICHUS IO HX
CHMKEHMIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JPYTMX IPU AHAIU3E PE3yIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHAMATh MOTHBBI M ApPryMEHTBlI JIPYTHX NpPH aHAIM3€ PE3YJIbTATOB
JIESTCIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce mOCTHX)EHUS JWUYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEI I10
bu3uKke U1 YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OO0ydYaroIIUXCs

COBEPILICHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TOHMMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BU/ICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCTh aJalnTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIeXy, ONTUMU3M, HHUITHATUBHOCTh, YMEHHE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JpPYTHX, YUYWUTHIBATH €ro TpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBAThH
OTHONIICHUS C JAPYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI



K xonuy oOyuenuss B 10 knacce mpeaMeTHbIe pe3ysbTaThl HA YIrIIyOIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHaIOIIUXCSI YMEHHA:

NOHMMATh POJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COLMAIbHOM W OITUYECKOW cdepax AesTeIbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATU3UPYIOIICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKUIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJIEKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, pOJib (DU3HUECKON TEOpUH B
(opMHUPOBAHNY NIPEJICTABICHUNA O PU3NUECKON KApTUHE MUPA;

pa3nuuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Ten u
IPOIIECCOB (SIBICHUI): WHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MaTepUallbHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
cBOOO/IHOE mMajJieHue, abCoMIOTHO ymopyras nedopmanus, abCONIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTU
U TBEPAOrO (KPUCTALIMYECKOTO) Tela, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TIOJIE;

pa3nuyath ycioBUs (IpaHUIbl, 00JIaCTM) NPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBMKEHUS, (OpMyJibl KHHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHUsI, NpeoOpazoBaHus [amwies 1Jis CKOPOCTH U IEpeMELIeHHUS,
3akoHbl HplOTOHA, mpuHOMN — OTHOCUTENbHOCTH [ammies, 3akoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUs UMITYJIbCA U MEXAHUYECKOU
HEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSL paBHOBecHsl TBEPAOrO Tejla), MpPU OSTOM HCIOJIb30BAThH
MaTeMaTH4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCHOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BToporo
U TPEThErO0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHaAJIM3UPOBAaTh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJOkeHUd MKT u 3aKkoHBI MOJEKYISIPHOW (UBHKK U
TEPMOJUHAMHUKM (CBSI3b JIABJICHHUS] HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphbl BEILIECTBA CO CpPEIHEH KHHETHYECKOU
DHEPIrUueH TENJIOBOTO ABMKEHUS €T0 4acCTHLl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTEMaTUYeCKOE  BBIPAXKEHUE 3aKOHOB,  YKa3blBaTb  YCIJIOBUSA
IPUMEHUMOCTH ypaBHeHUsI MenpeneeBa—Knaneiipona;

aHAJIM3UPOBaTb M OOBSACHATH AJIEKTPUUECKHE SIBICHHUS, HCIHOJb3Ys
OCHOBHBIE TOJIOKEHHUSI M 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIS, MPUHIMII CYNEPHO3ULHMH DIEKTPUUYECKUX
1oJIeH, MPU ATOM yKasbIBas yCJIOBUS IpUMeHUMOCTH 3akoHa Kysona, a
TaK)K€ MPAKTUYECKU BA)KHbIE COOTHOILIEHUS: 3akOHbI OMma Juisl ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuia Kupxroda, 3akonsr dapanes 11 3IeKTPOIN3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3Yysl BEITUYMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHJIbI, JaBJEHUE, I[OTEHUUAJIbHAsl DJHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIAa TPEHHS, MOIIHOCTD,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCOJIOTHAs TeMIlepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIBbHOIO rasa,
OTHOCUTEJbHAS BJIAXKHOCTH Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JAMDJEKTPUKE, MNOTCHLMA 3JEKTPOCTATUYECKOro IO,
pPa3HOCTh  MOTEHLMAJOB, AJIEKTPOJABIKYIIAs  CUja, CWila  TOKa,
HaIlpSDKEHUE, MOIIHOCTh TOKAa, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYacTKa LENU C IMOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKEeHUE, MUDPy3usi, ucrnapeHue,
KUIEHUE U KOHJEHCAIs, TUIaBJIeHHE U KPUCTAIU3aIlUsl, HAllPaBICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsSKEHHOTO TPOBOIHUKA,

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
Jpyro C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHPOBATh pe3yJbTaThl MOJTYYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB € YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENATh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MIJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yuYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce MpeII0oKEHHOU
TUIIOTE3BI;

co0o1aTh mpaBuiia 6€30MacHOT0 Tpy/la IpU MPOBEICHUH HCCIIeT0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYEeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYAIOIIeH TpeOOBaHUSAM 3aJauH,
OPUMEHATh  (HOPMyJbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nyecKux TEOpUl NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJIOB
pEelIeHMs 3a/1a4, TPOBOJUTH PACYEThl HA OCHOBAHUH UMEIOLIUXCS JaHHBIX,
aHAIM3UPOBaTh pE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM IOJIyYEHHBIX PE3YyJIbTATOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNnoB Kypca (PU3UKU, a TaKKE WHTErpalud 3HAHUW U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCyXJI€HUI ¢ OOPOIl HAa U3yUYEHHbBIE 3AKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
NPUHIIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHI BKJIAJAa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NeATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIHMI 3KOJOTHYECKON 0€30MacHOCTH, MMPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JTOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPAa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;



NPUMEHATh pa3jNyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JIs TIOHCKa, TEepepadOTKU U TPEAbSABICHUS Y4YeOHOW W
HAYYHO-TIOMYJISIPHON MH(OpMaIMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHATM3UpPOBaTh  MOJMydyaeMylo  MHPOpPMALMIO U  OLEHMBAaTh €&
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMW B Mpolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpylme C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATFHO PACTIPEACISATh ACITEIbHOCTD
B HECTaHIAPTHBIX CUTYyAaIlHMsX, aJIeKBaTHO OIICHWBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PAaCCMAaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyaymied npohecCUuOHAIbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

NOHUMAaTh POJb (GU3UKA B  DKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
(GbU3UKM B COBPEMEHHOW Hay4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
IPAKTUYECKOM  JIEITEIbHOCTH 4YEJOBEKAa U  JAJbHEWIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMNMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIHLHOCTH, KBAHTOBOM
¢bu3uky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUU MPEACTABICHUN O
bu3ndecKoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHUHBI MUpa B 00IIEeM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEICTABICHUN O IPUPOIE;
paziuyath YCJIOBUS TNPUMEHUMOCTH Mojened (U3MYeckux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE AJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOIeOaHusI, MAaTEMAaTHICCKUN MasTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKASI JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJICJIU CBETA;



paznuyaTth ycioBUs (TPaHUIBI, OOJACTH) MPUMEHUMOCTH (HUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYECHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTpPUUECKOro 3apsiga, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOW  WHAYKIMHU, npaBwio Jlenma, cBsi3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TIOCTYyJIaThl  CHEIUAJbHONM  TEOpUU
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHUS, UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpoM mocTynarel bopa, mnpuHOUI
COOTHOILIEHHSI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAaCCOBOT'O YMCENI U DHEPTUU B SIAEPHBIX PEAKIMSIX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HCIOJb3YsS BEITUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYILAs CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOMHIYKIHMH, SHEPrUs MArHUTHOTO TMOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IIOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrus W UMIYJbC (POTOHA,
MacCOBO€ UHCJIO U 3aps]l Alipa, SHEPTUSI CBA3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PUBNYECKUX  SIBIICHUIA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpaxeHue,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
ajep, ramMMma-usiydeHue sjaep, (U3UYECKUe MPUHIUIBI CIEKTPaIbHOTO
aHanu3a u padoThI Ja3epa;

ONpENENATh HAMPABICHUE HHAYKIUA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH M300paKEHUE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATaOIIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJIA aHalnm3a ©W  OOBSACHEHHS (U3UYSCKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOIIOLUHM 3BE3/] U BCelleHHOI;



IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIHMYHUH C
UCIIOJIb30BAaHUEM TNPSIMBIX HW3MEPEHUW, NPH STOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH
bu3nueckux BEIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NIOJIyYEHHBIE PE3yNbTaThl MU JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax y4yeOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa H  y4eOHO-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3NUecKOol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs 3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHMWU UMEIOIIUXCS JAaHHBIX, AaHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METObl PEIICHUS C YUYETOM MOJYYEHHBIX
pE3yNbTaTOB;

pemaTth KadeCTBEHHbIE 3a/auyd, TpeOyIoUlMe MNPUMEHEHHUsI 3HAHUW U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpALlMU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATh JIOTMYECKYIO
LEMOYKY PacCy>XJIeHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (hU3UYECKUe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
NEATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C



MO3UIINN SKOJIOTUIECKON OE30MTaCHOCTH, MPEJCTABICHUIN O palliOHATHFHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUU
HAyKd W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUS YEJIOBEUYECKOTO
00IIIECTBA;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHpOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKM M MpeAbsBICHUS Y4eOHOU U
HAy4YHO-TIOMYJISIPHONM MH(GOPMAIUK, CTPYKTYPUPOBAHUSI U UHTEPIPETALIMH
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATELCKUX padoT;

paboTaTh B TpyHme C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsX, aJeKBAaTHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIIEMBI;

IPOSIBISATE MOTUBALUIO K Oyaymied npohecCUuOHAIbHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTnueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3zaen 1. HAYYHBIM METO/ IIO3HAHUSI TIPUPO/IbI
1.1 HayunsbIii MeTOd 1IO3HAHMS IPUPOIBI 6 bubmmorexa [TOK
‘ y A PHPOA https:/m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia 10 I https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
2.2 10
Hluramiica https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 5 1
Cratika TBEpAOTO TENA https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 1 1
3aKOHBI COXpPAHECHHS B MEXAHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35

Paznea 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIISIPHOKUHETUYECKOU TEOPUU 15 1 bubmmorexa LIOK
: yip p https://m.eds00.ru/f16b68d7
3.2 TepmoanHamuka. TernoBble MalIMHBI 20 1 bubmmorexa LIOK

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
https://m.edsoo.ru/f16b68d7

313 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 bu6nuoreka [IOK
) Iepexoibl https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 DIICKTPHHILCKOE 1071e 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 I1 i i 24
OCTOSIHHBIN AJIEKTPUYECKUIN TOK hitps:/m.cdsoo.r/f16b68d7
bubmuoreka [JOK
4. T
3 O B PASIITIHbIX CpEax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Pa3znen 5. PUBMYECKHUN TIPAKTUKYM
. bubnuorexa [JOK
>1 PusueCKkHii IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 16
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 170 16



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

KosnvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudgpoBbie
Ne n/m P Kontpoabnbie IlpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Paznen 1. JIEKTPOJIUMHAMUKA
1.1 MarunuTtHoe 1oJje 14 bubmorera [JOK
https://m.edsoo.ru/39859¢f1
bu6mmoreka [IOK
1.2 DNIEKTPOMAarHuTHasE MHIYKIUS 13 1 hitps://m.cdsoo.ru/39859%f]
Hroro no pazgeny 27
Paznen 2. KOJTEBAHUSA U BOJITHBI
bu6mmoreka [IOK
2.1 MexaHnueckue KojieOaHus 10 hitps://m.edsoo.ru/39859f1
bu6mmoreka [IOK
2.2 15
DNeKTPOMarHUTHHIE KOJeOaHUS hitps:/m.edsoo.r/39859f1
)3 MexaHu4YeCcKHe U 3J1EKTPOMArHUTHBIE 10 1 bubnnorexka [JOK
' BOJIHEI https://m.eds00.ru/39859¢f1
bu6mmorexa [IOK
2.4 2 1
Onruia > https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 60

Paszea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuoset CTO

5

1

bu6mmorexa [IOK
https://m.edsoo0.ru/39859¢f1

Uroro no pazgeny



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

Pa3nesn 4. KBAHTOBASA ®PU3UKA

4.1 KopryckyasapHO-BOJIHOBOH AyaIu3M 15 bubmorexa [TOK
) PIYCKYIAp oy https://m.eds00.1u/39859¢f1
bu6mmoreka [IOK
4.2 D 5
H3HKa aToMa https://m.edsoo.ru/39859¢f1
43 ®dur3uKa aTOMHOTO /1pa U dJIEMEHTapPHBIX 5 bubnnoreka HOK
' YaCTUII https://m.eds00.ru/39859¢f1
Hroro no pasaeny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 12
DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU https://m.cdsoo.ru/39859f1
Wroro no pasaeny 12
Pa3znen 6. PUSMYECKUM TIPAKTUKYM
bu6mmoreka [JOK
Ad ) i 1 1
6 VISHHCCIHH TIPAKCTHiEyM 6 6 https://m.eds00.ru/39859ef1
Wroro no pasaeny 16
Paznen 7. OGOBHIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHe
71 IIPEIMETHOTO COIEP>KAHUS U OTIbITa 15 bubnuoreka [IOK
) NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859¢f1
u3ydeHuu kypca puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
Pe3epBHOE Bpems 10 bubmorexa [TOK

https://m.edsoo.ru/39859¢f1



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThbI
pecypchl
1 ®dusmka — pyHIaMeHTallbHas HayKa O 1 Bu6mmoteka [JOK
pUPO/JIE https://m.edsoo.ru/1beef346
) HayuHblil MeTO1 MO3HAHUS U METOABI | Bbu6moteka [JOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIECCe
3 n03Ha§Hs{ TIPHAPOIEI pHa6n}(I))zLeHHe u 1 bubmmorexa LOK
PHPOZEL https://m.edso0.ru/34¢49931
HKCIIEPUMEHT B (PU3HKE
4 Crioco6b1 n3MepeHus (PU3NIECKUX | bubmuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEJIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN (PUINIECKUX 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTO (HU3UKU B GOPMUPOBAHUU | bu6muoreka [IOK
COBPEMEHHOM HAyYHON KapTHUHBI MHUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JIEATEIbHOCTH JIIOIeH
Mexannueckoe aBmkeHne. CucreMma
7 orcuera. OTHOCUTEIIBHOCTD | bu6nunoreka LIOK
MEXaHM4eCKOro nBuxeHus. [Tpsamas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
8 Pannyc-BekTop MarepuaibHON TOYKH, 1 bubnuoteka [JOK



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

€TI0 MMPOCKIMU HA OCHU KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoeknuu Ha OCH KOOpAWHAT

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

PaBHOMepHOE NIpsIMOSIMHEHOE
nBkenue. ['papuueckoe onucanme

bubnmmoreka [IOK

? PaBHOMEPHOTO MPAMOJUHENHOTO https://m.eds00.ru/89ba7190
JIBIDKECHUS

10 CroxeHue nepeMeeHuii 1 CKoOpocTeil. bubanorexa [JOK
Pemenue 3amau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BHXKEHHE.

1 MrHOBeHHas1 CKOPOCTh. Y CKOPEHHUE. bubmmoreka [JOK
[IpsamonuHeitHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MPSMOJIMHEMHOTO JIBUXKEHUS € bubnmorexa OK

https://m.edso00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajieHne. Y cKopeHue

13 C¢BOOOIHOTO IMaJeHNA. 3aBUCUMOCTD bubmmoteka [IOK
KOOpIUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BpPEMEHH U UX rpaduku

14 J{BmxeHue tena, OpOIIEHHOTO O] bubmmoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4fs
KpuBonuneiinoe asuxenue. JBrmxenune
10 OKPY>KHOCTH. YTJIOBasl U JJUHEWHAs

15 ckopoctb. [lepuoa u yacrora. bubmmorexa [IOK

https://m.edsoo.ru/33196fbe
[{eHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHUE
16 KonTtponbHast pabora o Teme bu6muotexa [JOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe

"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
WuepunanbHble CUCTEMBI OTCUETA.

https://m.edsoo.ru/1242132¢

bu6nmoreka IIOK

17 [Tpuniun otHocuTenbHOCTH ["anues. https://m.edsoo.ru/5a9¢4a64
HeunepunanbHble CUCTEMBI OTCYETA
18 Cuna. PaBHOoz€MCTBYOIIIAs cuila. bubnunoreka LIOK
Bropoii 3akon HetoToHa. Macca https://m.edsoo.ru/141d3837
19 B3aumopeiictBue ten. Tperuii 3aKkoH bubmmoreka [JOK
Hsrotona https://m.edsoo.ru/57dbas05
[Tpunumn cynepno3uiuu cui. Penienue
20 3a]z{aqL:{a Hp};/IM:HeHI/I: 3aKOHOB bubmmorexa [IOK
https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubmmorexa [IOK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuta TSKECTH U yCKOPEHUE bubmuoreka [IOK
CBOOOIHOTO MaICHUS https://m.edsoo0.ru/22757£26
JIB>xeHne HeOeCHBIX Te U UX
” HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnmnoreka HOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
but6mmoreka [IOK
24 Cwuita ynpyroctu. 3akon ['yka. Bec Tena hitps://m.cdsoo.r/0ac2cdg4
Cuna tpenus. [Ipupona u BuIbI cui bubmuoteka [IOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
YUYETOM CHJIIBI COITPOTUBIIEHUS CPEJIBI https://m.eds00.1ru/2cb29676
26 Hasnenue. I'mapocratnueckoe bubmuorexa [IOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad

AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka HOK
27 [TocTynarenbHOE U BpalaTeabHOE Bbubmuoteka [JOK
JIBHJKEHUE TBEPOTO TEIa https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CujIbl OTHOCUTEILHO OCH bubmuorexa [IOK
BpaieHus. [1neqyo cuibl https://m.edso00.ru/653d3459
CiioxxeHue cuil, MPUIIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxkecTu Tena. bubmmoreka [JOK
YcnoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunsl paBHOBecus
bubnuoreka [{OK
30 Pemerrte sanar https://m.edsoo.ru/dc1caac0
31 KouTponbhas pabota no Teme bubmmoreka [JOK
"Tunamuka. CtaTuka TBeporo Tena" https://m.edsoo.ru/9f5a574¢
HMitynsc MaTepralbHON TOYKH,
0 CHCTEMbI MaTEpUaAIbHbBIX TOUEK. LIeHTp bubmuoreka [IOK
Macc CHCTEMbBI MaT€pHAILHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA Macc
Mty bc cHItbl U1 M3BMEHEHHUE UMITYJIbCa
33 Temna. 3aKOH COXPaHEHUSI UMITYJIbCA. bubmorexa HOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMIlybca MaTepUaIbHON
14 toukH. [IpencraBienue o coxpaHeHUU bubmuorexa [IOK
MOMEHTA UMITYJIbCA B [IEHTPAIbHbIX https://m.edsoo.ru/d6532eb9
TTOJISIX
bubnunorexa LIOK
33 Pemterre azas https://m.edso0o.ru/f7706d63
16 PaGoTa cuiibl Ha MaJIoM U Ha KOHEYHOM bubmuorexa [IOK

nepemernieHnu. [ 'papuueckoe

https://m.eds00.ru/913974¢7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7

npecTaBiIeHrne padOThI CHIIBL.
MOIIHOCTD CHIIBI

Kunernueckas sneprus. Teopema 00

bub6nmmoreka [IOK

37 W3MEHEHUU KMHETUYECKON YHEPTUH
. https://m.edsoo.ru/9a5e2¢74
MaTepuaIbHOU TOUKU
[NoTeHIIManbHEBIE U HENOTEHIINATIBLHEIE
38 cuisl. [Torennuansuas >Heprust. Bropas buGmorexa HOK
' privt. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKopocTh. CBS3b
paboOThl HEMOTECHITMAIBHBIX CHII C
. bubmuorexa [{OK
39 W3MEHEHUEM MEXaHUYECKON YHEPTUU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHECHUS
MEXaHUYECKOHN IHEPTrun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 Yy EJZHeHHe Bey Hp}J"IJ'II/I 111 uaeaabHOU bubmmorexa OK
p pHYy https://m.edsoo.ru/f30f43b6
JKHJIKOCTH
41 KonTposabHas pabora no Teme "3akoHbI bubnuoreka [IOK
COXpaHEHHUS B ME€XaHUKe" https://m.edsoo.ru/474e7c4a
PazButre npeacraBieHuid o Ipupojie
P prp bubmuoreka [{OK
42 tertoThl. OcHoBHEIE onokeHuss MKT.
https://m.edsoo.ru/b0a4445f
Huddys3usa. bpoyHoBCKOE IBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapakTep ABMKECHUS U bubmmorexa TIOK
P L p P https://m.edsoo.ru/c44d02e2
B3aUMOJCHCTBHUS YaCTHII BEIIECTBA
Macca u pa3Mepsl MOJIEKYJ (aTOMOB).
44 Konunuectso BemtectBa. IlocTostHHas bubmmorexa TIOK
’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermioBoe paBHOBECHE. bubnuotexa [JOK



https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7

[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemienue 3anau bubmorexa HOK
https://m.edsoo.ru/1531abas
. bu6nmmoreka [IOK
47 W neanbupiii ra3. I'a30BbIe 3aKOHEI hitps://m.cdsoo.rw/1deb2367
43 VYpaBuenue Menneneesa-Knamneiipona. bubnmnoreka HOK
Pemienue 3anau https://m.edsoo.ru/8d12¢328
49 AOcomoTHas TemnepaTtypa. 3akoH bubmmoreka [JOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 W3omporuieccel B naeanibHOM rase ¢ Bbu6moteka [JOK
NOCTOSTHHBIM KOJMYECTBOM BEIIICCTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npencraBieHue
51 Hfog)poueccom 11:/)130TepMa, H30X0pa, bubmorexa HOK
https://m.edsoo.ru/1344327b
n3zobapa
bu6nunorexa LIOK
32 Ocnosroe ypasrerie MKT https://m.eds00.ru/c8094721
53 Pemenue 3amau bubnmorexa [IOK
https://m.edso00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEPaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeaHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYTATEILHOTO TEIMJIOBOTO JIBFKCHHS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIs 3HAHUI bubnunorexa LIOK
o teme "OcuoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTtponsHas padora no teme "OCHOBBI bu6muoreka [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajlanue but6mmoreka [IOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59

BHEIIHUX ycioBul uist T/ cucremsl.
Breunue 1 BHyTpEeHHUE ITapaMETPBI.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYECHUS BEJIIMYUH, OIUCBIBAIOIINX €€
Ha MMUKPOCKOIIMYECKOM yPOBHE

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

Hynesoe Hauano TepMOAUHAMUKH.

Bbu6moteka [JOK
58 Camonpoun3sBodibHas penakcanus T]] https://m.edsofm/SecS 1960
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO
Mopenb uieanpHOro ra3a B
59 TepMOJAMHAMUKE. Y CTIOBUS bubmmorexa [TOK
. https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOU MOJICIN
60 VYpaBuenne MenneneeBa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE JIJIs1 BHYTPEHHEHN SHEpruun https://m.edsoo.ru/bal 178d0
Bripaxenue 111 BHyTpEHHEH SHEPTHH
61 OJIHOATOMHOTO UJCAJIILHOIO rasa. bubmmnorexka HOK
KBazucrarnueckue u HeCTaTHUYECKUE https://m.edsoo.ru/ac5cacl5
IIPOLIECCHI
OnemeHTapHas paboTa B
6 TepMOoJuHaMKKe. Beruucnenue paboTsl bubmmnoreka HOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
JuarpaMme
Tennonepenava kak crocod W3MEHEHHUS
63 BHyTpeHHel sHeprun T/l cuctemsl 6e3 Bubmmorexa [IOK
https://m.edsoo.ru/3d734561
COBepIIeHHS pabOTHI
64 KonBekuusi, TEmI0npoBOHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KonmaecTBo TennoTsl. TermioéMKOCTh bubnuotexa [JOK

Tena. Y IeJIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
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TEIUIOEMKOCTH BellecTBa. Y AejibHas
TEIJIOTa CTOPAaHUSI TOTLJIMBA

66 Pacuér konmyecTBa TEMIOTHI NIPU bubmuorexa [IOK
Terionepeayue https://m.edsoo.ru/1db5ad4e
67 [TonsiTre 06 amuabaTHOM mpoIiecce. bubmmoreka [JOK
I1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edsoo.ru/d8098824
KonnuecTBo TemioTs u pabora Kak
68 Mepbl U3MEHEHUS! BHYTPEHHEHN SHEPTruu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cuctemsl
BTopoii 3ak0OH TepMOIMHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporneccoB. HeobpatumocTts https://m.edsoo.ru/c6f41464
MIPUPOIHBIX MPOIIECCOB
70 [TpyHIMIIBI NENCTBUS TETUIOBBIX bubmuoreka [IOK
MamuH. KITJ] https://m.edsoo.ru/2¢945513
71 MakcumanbsHoe 3Haduenue KIT. I{ukn bu6mmoteka [IOK
Kapuo https://m.edsoo.ru/fe3857b9
bu6mmoteka IIOK
2 Pemenne sanau https://m.edsoo.ru/b3efal8b
DKOJOTHUYECKHE ACTIEKTHI
7 HCIOJIL30BAHUS TEILUIOBBIX JBUTraTEIICH. but6mmoreka [IOK
TeroBoe 3arpsA3HEHUE OKPYKAIOLLEH https://m.edsoo.ru/9867aaa7
cpenbl
74 Penrenne 3agau buomorera [IOK
https://m.edsoo.ru/c8c70432
O0001IeHne 1 cucTEMaTU3aINS 3HAHUI
but6mmoreka [IOK
75 no teme "Tepmoaunamuka. TermnoBsie

MAaIvHe!"

https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
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https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
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https://m.edsoo.ru/28d62b3f

KonTtponbHas pabora o Teme

bub6nmmoreka [IOK

76
"Tepmonunamuka. TennoBbie MaTuHbL" https://m.edsoo.ru/1b6e26c5
[TapooOpa3oBaHre U KOHIEHCAITUS.
bub6nmmoreka [IOK
77 Ucnapenue u kunenue. Y nenbHas
https://m.edsoo.ru/6f8¢6777
TEIUIOTa NapooOpa3oBaHuUs
HacpimieHHbIie 1 HEHACHIIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y JaBJICHUS HACBIIIEHHOTO Mapa OT
bubnuoreka [{OK
78 TEMIEPATypPbl, UX HE3ABUCUMOCTH OT
.. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTD TEMITEPATypPhbl KUTIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 BrnaxHnocts Bo3ayxa. AOCONMIOTHAS U bubmuoreka [IOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
bu6nmorexa LIOK
80 Pemienue 3agau
a https://m.edsoo.ru/18¢95ff3
Teépnoe Temo. Kpucrammmdueckue u
81 aMop(pHLIe Tena li)AxHI/IL’»O OIMs CBOMCTB bubamorexa LOK
p ' P https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
[TnaBneHue M KpUCTAIIIA3AITHSI.
but6mmoreka [IOK
82 Y enpHas TENJI0TA IUIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENA.
Aeop P Bu6motexa 1JOK
83 Pactsxkenne u cxatue. Casur. Moayiib
o https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmaruit
TennoBoe paciIMpeHue KUIKOCTEN U
R bubmuorexa [IOK
84 TBEPABIX TEI. AHTAPMOHU3M TEIJIOBBIX

KOJIeOaHMI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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https://m.edsoo.ru/6f8e6777
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25 [IpeobpazoBanue sHeprun B (ha30BBIX bubnuoreka [IOK
repexonax https://m.edsoo.ru/97a0672f

bu6nmoreka IIOK

86 YpaBHEeHHE TEIJIOBOTO OanaHca

PABHCHHE TEHIOBOT H https://m.edsoo.ru/ab1521fb
bubnmmoreka IIOK

87 Pemenue 3ana

HICHHE sa/ad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

28 Kanunnspuele sBnenus. J{aBnenue noj Bu6mmoteka [JOK
VCKPHBIICHHON ITOBEPXHOCTBIO https://m.edsoo.ru/b42f1{97
)kunkoctu. Popmyiia Jlammaca
O0o01IeHre U CHCTeMAaTU3alus 3HAHUN

" bubnuoreka [IOK
89 1o TeMe "ArperaTHble COCTOSIHUS
" https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbhas pabota mo Teme
90 "ArperaTHble COCTOSTHUS BEIIECTBa bubmorexa HOK
P ., - ' https://m.edsoo.ru/7dc2a739
@dazoBbIE IEPEXOABI
DneKTpu3anus Tei U e€ MpOosiBICHUSI.

91 DnekTpuueckuii 3apsia. /[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsaa0B. [[poBogHuUKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOIYITPOBOTHUKHI
DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.

92 3aKOH COXpaHEHHMS JIEKTPUUECKOTO brbmorexa OK

p P https://m.edsoo.ru/f49afd24
3apsa

93 B3anmopeiictBue 3apsanoB. Toueunsbie bubnunorexa LIOK
3apsiabl. 3akoH Kyrnona https://m.edsoo.ru/445b7746

bubnunoreka LIOK

94 Pemenue 3agau https://m.edsoo.ru/6b87ecS5a

https://m.edsoo.ru/08fc19bc
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Onektpuueckoe noise. Ero neiictBue Ha

bub6nmmoreka [IOK

95
DJIEKTPUYECKHE 3aPSIAbI https://m.edsoo.ru/05c6bfal
Hanpspok€HHOCTD 31EKTPUYECKOTO TOJSL.

96 [TpoOHeIii 3apsia. JIuaum bubnmnoreka HOK
HaNpsHKEHHOCTHU AJEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE 3IEKTPUUYECKOE 10J1E
[ToTeHunanbHOCTH

bubmuoreka [{OK
97 3IEKTPOCTaTHUECKOTO nojs. PazHocTh
https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANPSDKEHUE
[TorenuuanbHas SHEprus 3apsa B
98 JJEKT OCTaTI/I‘leCKOI\fI) noie II)—IOTGH uan bubmorexa LIOK
P ' " https://m.edsoo.ru/af5fa389
AIEKTPOCTATHUECKOTO MO
CBs13b HANPSHKEHHOCTH TIOJIST U

99 A3HOCTH MOTEHIIMAJIOB JUIs bubmmorexa [TOK
P A a https://m.edsoo.ru/df7a6838
3JIEKTPOCTATHYECKOTO MOJIs

100 [TpuHIMI Cyneprno3UINH bubmuoreka [IOK
ANEKTPUYECKUX TOJEH https://m.edsoo.ru/Ocfedat6e

bubnmorexa LIOK

101 Pewenne 3amau

A https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [lone bubnmnoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepsl https://m.edsoo.ru/b297b5¢c3
[Tone paBHOMEPHO 3apsHKEHHOTO 1O

103 06LéMp mapa I;_[OJ'IC paBHOMe HO Bubmmorexa [IOK

Y E) : P N P https://m.edsoo.ru/f7a665¢ee
3apsHKEHHON OECKOHEUHOM MII0CKOCTH

104 IIpOBOTHUKY B JIEKTPOCTATHYECKOM bu6muoreka [JOK
noJje. YClIoBUe paBHOBECHUS 3apSAI0B https://m.edsoo.ru/32405eab

105 JIM3IeKTpUKY ¥ NOJTYIIPOBOAHUKY B bubmuorexa [IOK

OJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s
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Konpnencarop. D1neKTpoéMKOCTh

bubnmoreka [IOK

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD hitps:/m.cdsoo.rw/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE cOeqUHEHHE bubnmnoreka HOK
KOHJICHCATOPOB https://m.edsoo.ru/d11e8ce?
108 ITociemoBaTebHOE COSTUHEHIE bubnunoreka LIOK
KOHJIEHCATOPOB https://m.eds00.ru/1€992920
109 DHeprus 3apsyKEHHOI0 KOHJIEHCaTopa bubmorexa [IOK
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK

110

Pemenue 3amau

https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040

111

112

JIBr>keHue 3apsKEHHOW YaCTHUIIbI B
OJHOPOTHOM BJIEKTPUUECKOM TTOJIE

Pemenue 3amau

bubnmorexa LIOK
https://m.edsoo.ru/8341d6ac

13 O00011eHne U CUCTEMAaTU3aLNS 3HAHUI bubmnoreka IJOK
o Teme "DiekTpuueckoe moie" https://m.eds00.ru/5752603f
KonTponbHast pabota no teme bubmuoreka [IOK

114

115

"JnexTpuueckoe mose"
Cuna toka. [locTosHHBIH TOK. Y CIOBUI

CyHmIeCTBOBaHUA ITOCTOAHHOTO
SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/cefe90e9

but6mmoreka [IOK
https://m.edsoo.ru/233311b5

116 Wcrounuku Toka. Hanpsxenune n 9/1C ngg;?:;;ggjé £39a115

117 3akoH OMa AJ1s ydacTKa LEnu. bubmuoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COMPOTUBIICHUS bu6muoreka [IOK

118

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

https://m.edsoo.ru/95fcdf51
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JJIMHBI U TUTIOIIAAN MOMIEPEUYHOTO

CeUYeHUs
119 VY nenpHOE CONMPOTUBIICHUE BELIECTBA. bu6nmoreka IIOK
Penrenue 3anau https://m.edsoo.ru/437£8300
120 [TocnenoBarenvHoOE, MapamiesibHOE, bubnunoreka LIOK
CMEIIAaHHOE COEAUHEHUE TPOBOIHUKOB https://m.edsoo.ru/236f7¢07
121 Pacuér pa3BeTBIIEHHBIX JJIEKTPUUECKUX bubnuoreka [IOK
nenei. [Ipasuna Kupxroda https://m.edsoo.ru/1794cf37
bu6nunorexa LIOK
122 Pemerre saxas https://m.edsogru/388 1b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubanorexa [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605¢c5¢
bubnmorexa LIOK
124 Pemerre 3a1a< https://m.edsogru/6761bf0f
MomHOCTh 3JEKTPUYECKOTO TOKA.
125 TennoBast MOIITHOCTh, BEIACIIICMAs Ha bubmmorexa [OK
https://m.eds00.ru/99750a6f
pe3ucrope
bubnunorexa LIOK
126 Pemerre 3a1a< https://m.edsogru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE bubnuotexa [JOK
HCTOYHMKA TOKA https://m.edsoo.ru/72d453af
128 3akon Oma aJ1s MOTHOM (3aMKHYTOM ) bubnuotexa [JOK
AIIEKTPUYECKON LIETTH https://m.edsoo.ru/221f40fb
bubnunorexa LIOK
129 Pemwerre sanaq https://m.edSO(Ifru/3580b679
but6mmoreka [IOK
130 MomsOCTE HCTOHHKA TOKa https://m.edsof)l.ru/aanS 1d8
131 KopoTkoe 3ambikaHue bubnuoreka [JOK
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https://m.edsoo.ru/54615632

132 Kongencarop B nenu noCcTOSHHOTO TOKa bubmorexa HOK
g pPBH https://m.edsoo.ru/35368f3¢
bubnunoreka LIOK
133 Pemenue
HICHHE sakad https://m.edsoo.ru/4410cefl
134 Pemenue 3agau mo treme "IlocTostHHBIN bubnnorexa [JOK
SIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo teme "IlocTostHHBIN bubmuoreka [{OK
AJIEKTPUYECKUH TOK" https://m.eds00.ru/744261b8
136 Pemenne 3agau o tTeme "IlocTosHHBIN bubnuoreka [{OK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allisl 3HAHHUI
137 1o TeMe "I1oCTOSHHBIN 2IIeKTPUYECKUH bubmorexa [IOK
" p https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbhas pabota no teme bubmuoreka [IOK
"TTocTOsIHHBIN 31eKTpUYecKuil TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruyecKasi IpOBOAUMOCTD
139 A3JIMYHBIX BEIIECTB. DIICKTPUUCCKUI bubmorexa HOK
p . ) P https://m.edsoo.ru/da794295
TOK B MeTayiax. CBEpXMpOBOAMMOCTD
DIIEKTPUUYECKHI TOK B pacTBOpax U
140 acIuiaBax dJIEKTPOJUTOB. 3aKOHBI bubmorexa OK
P P ' https://m.edsoo.ru/4b423491
®dapanest 15 JIEKTPOIU3a
butmoreka [JOK
141 DJIeKTpUUYeCcKui TOK B razax. [1mazma
P https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bu6muoreka [IOK

MOJTyPOBOTHUKAX

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

[omynpoBoAHUKOBBIE TPUOOPHI

bubnunoreka LIOK
https://m.edsoo.ru/83622200

145

146

147

Pu3n4ecKuil IPAKTUKYM 110 TEME
"M3mMepeHune cuiibl TOKa U HANIPSKEHUS
B L[ENU MIOCTOSIHHOT'O TOKA MPH MOMOILN
AQHAJIOTOBBIX U IU(PPOBBIX
HU3MEPUTEIIBHBIX MPUOOPOB" WIIH
"3HaKOMCTBO C HUPPOBOIi
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHus: PU3NUECKUX BEITMUUH MIPH
MOMOIIA KOMIBIOTEPHBIX JATYUKOB"

®u3NUeCKuil TPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO ABUKEHUS
C LETBIO ONPEACIICHUSI MTHOBEHHOMN
ckopoctH"

Pu3NYEeCKU IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpeHHUsl IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
nin "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUH'"

bubnunoreka LIOK
https://m.edsoo.ru/5643ea56

bubnuoreka [{OK
https://m.edso0.ru/f6292f5f

bu6nmorexa LIOK
https://m.eds00.ru/6960b6ef

148

149

Du3NUEeCKU IPAKTUKYM 110 TEME
"N3mepeHue ycKOpeHHsi CBOOOHOTO
nanenus” win "M3yuenue IBrKeHus
Tena, OPOIIEHHOTO TOPU30HTAIBHO"
Du3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHne qBUKEHMS TeNa 110
OKPYKHOCTH C IIOCTOSTHHOH 110 MOy JIIO

bubnunorexa LIOK
https://m.edsoo.ru/d1ea2402

bubnunorexa LIOK
https://m.edsoo.ru/bef53514
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ckopoctbio" mwiu "HccnenoBanue
3aBHCUMOCTH TEPHOAA O0pAIICHHUS
KOHHUYECKOT0 MasiTHUKA OT €ro
napameTpoB"

150

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenune paBHOICHCTBYIOIIEH CHJITBI
U JIBUKEHUH OpyCKa M0 HaKJIOHHON
miockocTi" wnu "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHOE PacCTOSIHUE OT €ro Macchl"”

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

151

152

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIMX B IPYKUHE U
PE3MHOBOM 00pasiie, OT UX
nepopmanun" i "M3ydenne
JBUKEHHS CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOM 4epe3 JIErKUU
0s0K"

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenue kodpuienTa TpeHus no
BEJIMYMHE YTIIOBOTO KO PHIIMEeHTa
3apucumocT Frp(N)" min
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOH IJIOCKOCTHU C TIEpEMEHHBIM
K03 UIIMEHTOM TpeHUs" WiIn
"N3y4yeHne IBUKEHUS IPy3a Ha Baly C
TpeHuem"

bubmunoreka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607

153

Du3nYeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/0b34db84
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https://m.edsoo.ru/b83b1607

154

"HccnenoBanue ycinoBuid paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHILTEHHOB U Pacy€T CUil ynpyroctu"
unu "M3ydeHne yCTOM4MBOCTH
TBEPAOro Tella, UMEIOIIETro MJI0ab
onopsI"

Pu3n4eCcKuil TPAKTUKYM 110 TEME
"N3mepenune umnyJiibca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIU
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Tarn" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJIa C UMITYJIbCOM CHJIBI"
i "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3aumozeiictun" uinu "M3mepenue
KMHETUYECKOW YHEPTUH Teja 110
TOPMO3HOMY ITyTH"

https://m.edsoo.ru/4a04{4{7

bubnuoreka [{OK
https://m.eds00.ru/8561b28e

155

156

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHAYECKOrO Mpouecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"N3y4eHne n30X0pHOro mporecca' uiu
"N3yuenune n3o6apHoro npoiecca’ uim
"IIpoBepka ypaBHEHUs COCTOSTHUSA"
Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHol TenaoéMkoctu"
nn "HUccnenoBanue nporecca

but6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

but6mmoreka [IOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

OCTBIBaHMS BELIECTBA" WIH
"HccnenoBanue aquabaTHOTO
npouecca" uiu "H3ydenue
B3aMMOCBS3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

Pu3n4ecKuil TPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" Wit
"U3mepeHue yaenbHOM TeIIoThI
raBiaeHus abpaa" win "Usyuenue
CBOMCTB HACBHIIIEHHBIX APOB' WU
"H3mepeHune abCOMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MacChl MapoB B
nomernieHun". U3mepenue
Ko3(uIIMeHTa TOBEPXHOCTHOIO
HaTSOKEHUS

bubnuoreka [{OK
https://m.edsoo.ru/6bla23b5

158

Pu3n4ecKuil TPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOINO A" WITN
"M3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHieHcaTop" Win
"Pacnipenienenue pazHocTu
NOTEHLNAJIOB (HaNpsKEHUs ) IPU
NIOCJIEI0BATEILHOM COEINHEHUHU
KOHJIEHCAaTOpOB"

but6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Du3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEJIMHEHUS PE3UCTOPOB" WIIN
"N3mMepeHue yaelbHOTIO COIIPOTUBIICHUS
npoBoaHukoB" win "MccnenoBanue
3aBUCUMOCTH CUJIbI TOKA OT
HaNpsDKEHUs AJ1s JIaMIIbl HaKaJIuBaHUs "

Pu3n4eCcKu IPAKTUKYM 110 TEME
"HaOuroteHue amekrTponu3a’ mim
"N3mepenue 3apsiia 0THOBAJIEHTHOTO
noHa" wiu "HccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTH CONPOTUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTypsl" Win
"CHsiTUE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
PesepBusblii ypok. O000111€HIE U
161 CI/ICTEM&TI/BZEI/I}I 3HAHUH 110 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBueblil ypok. O000IIEHNE U
P P . bubmnoreka IIOK
162 CHUCTEMaTU3alus 3HAHUH 110 TEME
" " https://m.eds00.ru/3149956b
JnHamMuka
Pe3epBublii ypok. O000mEHE U
P P . bubmuoreka [{OK
163 CHUCTEMAaTH3alys 3HAaHUH 110 TEME
" " https://m.edsoo.ru/0f9752ac
Cratuka TBEpAOro TENA
PesepBHrblii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/ISZII:I/ISI 3HAHUH 110 TEME Bubmorexa IIOK
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHECHHS B MEXaHUKE
PesepBHrblil ypok. O000111€HIE U
P P . but6mmoreka [IOK
165 cuCTEMAaTHU3alisI 3HAHUH 10 TEME

"OCHOBBI MOJIEKYJISIPHOKUHETHYECKON

https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
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Teopun"

PesepBHbIil ypok. O6001IeHNE 1

. bu6nmmoreka [IOK
166 CUCTEMATHU3aIHs 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/Obcc77¢1
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBueiit ypok. O600mIeHHE U
167 CHCTEeMaTU3alMsl 3HaHUH 10 TeMe 1 bubnunoreka LIOK
"ArperaTHble COCTOSIHUSI BEIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
PesepBHrlil ypok. O000111€HIE U
P P N bubnunoreka LIOK
168 CHUCTEMAaTH3alMsI 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/f2381¢c0c
DIEeKTpUYECKOE T10JIe
PesepBHrlil ypok. O000111€HIE U
P P iII bubnuoreka [{OK
169 CUCTEMATH3AIAA 3HAHUH 110 TEME 1
" . . " https://m.edsoo.ru/3caebdal
[TocTOSsTHHBIN 2NIEKTPUUYECKUN TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTEM&TI/ISZPI/M 3HaHui 1o Teme "Toxn 1 Bubmiorexa OK
B " https://m.edsoo.ru/cc7681d4
B Pa3NIMYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/0bcc77c1
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11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara undposBbie
Tema ypoka Kontpoabusbie IIpakTnueckue A p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThbI
pecypchl
B3aumopeiicTBre MOCTOSTHHBIX
bubnunoreka LIOK
1 MarHuTOB U IPOBOJTHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MaruutHoe nosie. ['unoreza Ammnepa
BekTop MarHuTHOM MHIYKITUH.
2 [Tpun pI/IH CyIepno3u I/IZ MarHUTHBIX 1 bubmorexa HOK
p “H ynep t . https://m.edsoo.ru/4clabccb
noseu. JInHuM MarHuTHON MHAYKIIMU
3 MaruuTtHoe 1nose NpoBOJHHKA C | bubmuoreka [IOK
TokOM. OmBIT DpcTena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIEHUE U | bubmuoreka [IOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 3anau 1
A https://m.edsoo.ru/a37a0c21
6 IIpumenenue 3akoHa Amnepa. | bubmmnoreka HOK
DNEeKTPOU3MEPUTEIbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHUE U
7 MOJyJib. JIBUYKEHHE 3apSyKEHHOM | bubnuotexa [JOK
YacTUIIBI B OJTHOPOJTHOM MarHUTHOM https://m.edsoo.ru/c97afaal
noJie
b K
8 Pemenue 3agau 1 nomorexa LO
https://m.edso00.ru/504e98c7
bub6 OK
9 PaGora cunbl JlopeHiia 1 nommoreka I

https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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bubnunoreka LIOK

10 P
clieHie sanat https://m.eds00.ru/93617bd9
MarnuTtHoe 1oJje B BEIIECTBE.
11 deppoMarHeTuku, napa- u bubmorexa OK
PP > ap https://m.eds00.ru/30ff9608
TMaMarHeTUKH
OcCHOBHBIC CBOMCTBa
12 deppomarneTrkoB. [Ipumenenne bubmmorexa LIOK
pp P https://m.edsoo.ru/0b58190a
(dheppoMarHeTuKoOB
13 Pemenne 3agay mo Teme "MarautHoe bubnuoreka [{OK
mojie" https://m.edso0o.ru/5b55¢307
14 Pemenue 3amau nmo teme "MarautHoe bubnunoreka LIOK
mojie" https://m.edsoo.ru/41c4aec8a
SIBneHue AIEKTPOMAarHUuTHON
15 uHAykuu. [ToTok BekTopa MarHUTHOU bubmmorera OK
ALY KIHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAHA
bu6nmorexa LIOK
16 S/C
JC nmnyxim https://m.edso00.ru/48150bd8
17 3aKOH AIEKTPOMATHUTHON UHAYKITUU bubnmnoreka [JOK
@Papanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpudeckoe nose. Toku bubmuoreka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJIC MHIYKIMYU B IBUKYIIIUXCS bubnuotexa [JOK
MPOBOAHUKAX https://m.eds00.ru/0235¢c02
but6mmoreka [IOK
20 P
CHIeHHe saat https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 I1 JI
PaBuIo SeHa https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karyika bubnuorexa [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
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https://m.edsoo.ru/41c4ae8a
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HUHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O

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

TOKa
7 SBnenne camounaykiuu. JJ1C bubnmnoreka HOK
CaMOMHTYKIINU https://m.edsoo.ru/7ee60cal
24 DHeprusi MarHuTHOTO MOJIsI KATYLIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHuTHOE 10Jie https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 Pemenue 3amau
A https://m.eds0o.ru/8869d2b
26 O06001IeHNEe U CUCTEMATU3ALIHS bubnuorexa [IOK
3HaHU# Mo TeMe "DIeKkTpoauHamMuKa" https://m.edsoo.ru/76484025
7 KontponbHas paboTa mo teme bubanorexa [JOK
"DnexTpoauHaMuxa’ https://m.eds00.ru/8ae09b98
Komnebarensuas cucrema. CBOOOIHEIE
28 kosebanus. [lapmMoHnueckue bubnmorexa HOK
1ap https://m.edsoo.ru/7c1db385
KoJe0anus
29 Kunematuueckoe U JUHAMHYECKOE bubmnoreka IIOK
OIMCAaHUE KOJIEOATENbHBIX ABUKEHUN https://m.edsoo.ru/87¢e9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OITMCAHUS
. bubmuoreka [IOK
30 TapMOHUYECKHUX KOJICOaHUH U3 UX
https://m.edso0.ru/e3¢99692
SHEPTETUUECKOTO U KHHEMATHYECKOTO
OIMMCaHUS
but6mmoreka [IOK
31 Ammnuryna u dasa KojieOaHui
yrau https://m.edsoo.ru/7a0c439a
[Tepuon u yacTora KoseOaHUH.
1 [Teproa ManmbIx cBOOOIHBIX but6mmoreka [IOK

KOJIeOaHNIT MaTEMaTHIECKOTO
MasTHUKA. [leproa cBoOOTHBIX

https://m.eds00.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
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KoJe0aHuil PY>KHHHOTO MAasITHAKA

1 3aTyxaromue KojieoaHusl. bubnunoreka LIOK
BrinyxaeHHsie konebanus. Pesonanc https://m.edsoo.ru/72¢93d09
bubnunoreka LIOK
34 A o
BTOKOJIEhANHA hitps://m.edsoo.ru/6add2644
bu6nmoreka [IOK
35 Pemrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koH(pepermus "Mexannueckue
36 K(f)ﬂe6aHI/I$([b BpM 3BIKAJILHBIX Bubmorexa HOK
3, https://m.edsoo.ru/8ef587be
HMHCTPYMEHTaxX
O000111eHIE U CUCTEMATHU3ALIS
37 3HAHUH 110 TeMe "MexaHndecKue bubnmorexa [IOK
https://m.edsoo.ru/eb84182f
KoJieOanusa"
18 DNEeKTPOMarHUTHHIE KOJEOAHMUS. bubnmnoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILTATY B
39 3apsaga KOHIAeHcaTopa ¢ aMILIUTY 0N bubnmorexa OK
P A p YA https://m.edso0o0.ru/093{9afl
CHJIBI TOKA B KOJIeOaTeIbHOM KOHTYpE
40 3aKoH COXpaHEHUs YHEPTUH B bubnuotexa [JOK
HJIeaTbHOM KO0JIE0ATEeThHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue 3IEKTPOMarHuTHEIE
41 KOJ‘I};6aHI:;I[ Brig >Kp €HHEbIE Bubmiorexa IOK
’ YA https://m.eds00.ru/5¢668619
AJIEKTPOMArHUTHBIE KOJICOaHMs
IlepemeHnHsbIl TOK. Pesucrop u
42 KOHJICHCATOP B LICIH IIEPEMEHHOTO bubnnorexa [IOK
A prI p hitps://m.eds0o.ru/84836152
TOKa
43 KaTymika MHAYKTHUBHOCTH B LIETIH but6mmorekxa [IOK
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[IEPEMEHHOI'0 TOKa

3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu

https://m.edsoo.ru/cfa307af
bubnunoreka LIOK

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOI1HOCTS IEPEMEHHOT0 TOKA.
45 AMIUTUTYIHOE U JEUCTBYIOIIEE buGnuorexa [IOK
YA A yrom https://m.edsoo.ru/lcac6cdc
3HAYEHUE CHJIbI TOKA M HAIIPSAKEHUS
46 Pe3onanc B 2JIEKTPUUECKON IIEITA buGnuorexa [IOK
P H https://m.eds0o.ru/087506df
b K
47 Pertenue 3amau nbmmorexa L0
https://m.edsoo.ru/al6836a4
Wneansuenif Tpancopmatop.
48 IIpousso CTBE)) neq)e paqa Hp buGnuorexa [IOK
p a - TTEpeAl 5 https://m.edsoo.ru/f97418ae
noTpediieHne NEeKTPUIECKONH IHEPTHH
DKOJIOTrH4eCKHe PUCKU TpU
MIPOU3BOJICTBE AIEKTPOIHEPTHH.
49 KynpTypa ucronb3oBanus bubmorexa HOK
YARTYP . https://m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B IOBCEAHEBHOM
SKU3HUA
bu6mmoteka [IOK
50 Pemenune 3agau
g https://m.edsoo.ru/ee6677ed
but6mmoreka [IOK
51 Pemenue 3amau
a https://m.edsoo.ru/7cab59f8
O00011IeHIE U CUCTEMATHU3ALIUS
52 3HAHUHU 110 TeME "DIEKTPOMATHUTHEIE bubnmorexa LOK
" P https://m.edsoo.ru/401024a9
KOJICOaHUs
53 MexaHu4ecKue BOJIHBI. but6mmorekxa [IOK
XapakTepUCTUKNA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CaolicTBa MEXaHUYECKUX BOJTH bubmuoreka [{OK
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https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTepUCTUKH 3ByKa bubmorexa [IOK
https://m.edsoo.ru/138b6f09
56 Wudpassyk u yaprpassyk. LllymoBoe Bu6muoteka [JOK
3arpsI3HEHUE OKPYKAIOLIEH CpeJibl https://m.eds00.ru/7380038f
bubnunoreka LIOK
o7 Petuerne sazas https://m.edsoo.ru/cfd918bf
58 DNEeKTPOMArHUTHBHIE BOJHBI. bubnnoreka [JOK
N3nyyenune 351eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus EKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >meKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHue 31eKTpOMarHUTHBIX bubmorexa LIOK
https://m.edso0o.ru/49be119e
BOJIH B TEXHHUKE U OBITY
[IpuHUMIBI paTUOCBSI3U U
61 TeaeBuacHus. Pagmonokams. bubmnoreka IJOK
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE https://m.edsoo0.ru/9f96f1{8
OKpYKaroIlen cpeJibl
6 KonTponbhas padota no teme bubmuoreka [IOK
"Konebanus u BOTHBI" https://m.edso0o.ru/47985a0
63 Caert. 3aKOH NPSAMOJIMHEIHOTO bubnmnoreka [JOK
pacrpocTpaHeHHs CBETa https://m.edsoo.ru/f9566406
Pemenue 3aga4 Ha npyuMEHEHNE
64 3aKOHa IPSIMOJIMHEWHOIO bubnrorera LHOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETa
65 Otpaxenue ceta. [lmockoe 3epkao. bubmmnoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomiienue cBeTa. AGCOMIOTHBIN U bubnmoreka [JOK
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OTHOCHUTEIBHBIN MOKa3aTellb
npenomienus. [loiHoOe BHyTpeHHEE
orpaxxeHue. IIpenenbHbIi yron
MOJIHOTO BHYTPEHHETO OTPaXKEHUS

https://m.edsoo.ru/bc2e55¢cd

Pemenue 3aga4 Ha npuMEHEHUE

67 3aKOHOB OTPaXEHUS U IPEIIOMIIEHUS bubmmorexa LHOK
p p https://m.edsoo.ru/49d830a9
CcBeTa
Xop nyueit B mpusme. Jlucnepcus
. bubnuoreka [{OK
68 cBera. CII0KHBINA cocTaB 0eI0ro cBera.
https://m.edsoo.ru/d8e1c3be
[Ber
69 JInn3zpl. @oKycHOE pacCTOSHUE U bu6moreka [JOK
OIITHMYECKAas CUJIa JIMH3EI https://m.edsoo.ru/60441359
70 [TocTpoenue n300paxeHuit B TMH3aX U bubnmnoreka HOK
HUX CHUCTEMAaX. YBEJIMUYEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemrenue 3a1au Ha mocTpoeHue
71 N300paKEHUI, IOIYIAEMBIX C bubnmorexa [IOK
p ’ y https://m.edsoo.ru/5a868f09
IIOMOIIIBIO JIMH3
72 I'ma3 xak onTryeckas CUCTEMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemtenue 3agaq. IIpenensl
73 OPUMEHUMOCTH FC(I;)MGT HYECKOU bubnuorexa [IOK
p p https://m.edsoo.ru/cd174al0
OIITHUKH
74 CkopocTb cBeTa U METOJIBI €€ bubmuoreka [IOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
but6mmoreka [IOK
75 HUCIIEpCHUs CBETa
A p https://m.edsoo.ru/lel6¢ccbe
buo OK
76 WNurepdepenius creta nommoreka I

https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

KorepeHTHble HICTOUHUKH. Y CIIOBUS

bubnmoreka [IOK

77 HAOIIOACHNA MAKCHMYMOB H https://m.edsoo.ru/c6416d48
MUHUMYMOB
bubnmoreka [IOK
8 Pettictiite safa https://m.edSO(I)l.ru/3O61de2b
bubnuorexa [JOK
7 Hpnvenenne uirepepeniin https://m.edsofm/668€dbc8
bubmuorexa [JOK
80 Aludpaicuis ceera https://m.edsofm/l2edo4b5
81 Hudpakimonnas pemeéTka. Y cioBue Bu6mmoteka [JOK
HaOII0/IeHUS TTIABHBIX MAaKCUMYMOB https://m.edsoo.ru/f998d964
bubnuorexa [IOK
82 Pemerte sanax https://m.edsogm/d58c4l la
23 [TonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
[Tonsapuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerte sanax https://m.edsogru/c5608158
85 CBeToBbI€ ABJICHUS B IPUPOJIE bubmmorexa LIOK
https://m.edso00.ru/0b36363d
26 O06o001meHre U CHCTEMaTH3aIIHs bubmuoreka [{OK
3HaHu# Mo teme "OnTuka" https://m.edsoo.ru/8a14748b
27 KonrponsHas pabora no teme bubmuoteka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
I'paHUIBI TPUMEHHUMOCTH
28 KJIACCUYECKOM MEXaHUKH. 3aKOHBI but6mmorekxa [IOK
3JIEKTPOAVHAMUKU U IPUHLIUIT https://m.edsoo.ru/c9bd77¢cb
OTHOCUTEILHOCTH
89 [ToctynaTel cnennaibHON TEOPHUHN bubnuorexa [JOK



https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb

OTHOCUTEIbHOCTH
[IpocTpaHcTBEHHO-BpEMEHHOM

nntepsai. [Ipeobpazosanus Jlopenia.
YcnoBrue npUYMHHOCTH.

https://m.edsoo.ru/c56105¢cb

bub6nmoreka [IOK

90
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ameJieHre BpeMEHH U COKpaIllEHHE
JUTAHBI
01 DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOU bubanorexa [JOK
YaCTHUIIbI https://m.edsoo.ru/853a64fc
CBs3b MacChl ¢ SHEPrUEH U
92 HMITYJIbCOM PEISTUBUCTCKON YaCTHIIbI bubmorexa HOK
Y P Hel https://m.eds0o.ru/b6258ffa
DHeprus NoKos
93 PaBHOBECcHOE TEIIIOBOC U3TyUCHUE bubmorexa HOK
y https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AKOM CMCIICHHA BHHa https://m.edsoo.ru/1¢5ff752
95 I'unote3a M. IlnaHka o kBaHTax. bubmnoreka IIOK
doroun! https://m.edsoo.ru/a5{fa218
bu6mmoteka [IOK
96 2
HEPIHA U HMITYTLC oTOHa https://m.edsoo.ru/7fb307ec
97 ®oroardpdext. OnbiTh A. T bu6muoreka [IOK
CroneroBa. 3akoHbl hoTodhPekTa https://m.edso0.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1T
98 dbotorddexra. "Kpacnas rpanuma" bubmorexa [IOK
- 0P patiuil https://m.edsoo.ru/01ef4556
dhoTorddexra
99 JaBnenue cBera. Onbitsl [1. H. bubmuorexa [{OK
JleGenena https://m.edso0.ru/64b4f966
100 BosHOBEIE CBOIICTBA YaCTHII but6mmorekxa [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966

https://m.edsoo.ru/f59cfcec

Bounsl ne bpoisd. /[nuHa BosiHbI 1€

101 Bpoiing u pasMmepsl odi1acTu bubmorexa IOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKAJIU3ALMH JIBHXKYIICHCS YaCTULIBI
102 KopnyckyasspHO-BOJTHOBOM AyaJTM3M bubmmorexa LOK
PHyCKYTAP o https://m.edsoo.ru/8ccab62a
103 Judpaxius 3JeKTPOHOB HA bubnuoreka [IOK
KpucTajuiax https://m.edsoo.ru/30dbal8c
Cnenudrka I3MepPEHUN B MUKPOMHUPE.
i P R P up bubnuoreka [{OK
104 CooTHollIeHUsT HeonpeAeIEHHOCTEN
. https://m.edsoo.ru/65783dec
Ieiizenbepra
bubmuoreka [JOK
105 P
CHICHHE rpaduiecKux 3121 https://m.edsoo.ru/e70195bd
N bubmuoreka [{OK
1 P
06 CHICHHE PACHETHRIX 3a/a1 https://m.edsoo.ru/ee9b3182
KonTponbHas pabota mo Temam: Eu6 10K
HOJINOTEKA
10 " T " HK _
/ OCHOBL{,C ", "OpHyCKyHHp o https://m.edsoo.ru/c3de891a
BOJTHOBOM JTyaJin3M
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
108 aroma. IlmanerapHas Moaeis aToMa bubmmorexa TIOK
) p g https://m.edsoo.ru/312b750a
Pesepdopna
but6mmoreka [IOK
109 II b
OCTYIATHL bopa https://m.edsoo.ru/404dfa9a
110 Bunel ciektpoB. CnekTp ypoBHER bubmuoreka [IOK
SHEPTUM aTOMa BOJIOPOaa https://m.edsoo.ru/cf74bl1a
11 CrioHTaHHOE U BBIHYKJIEHHOE bu6nunoreka LIOK
HU3ITYYECHHUE CBETA https://m.edso0o.ru/f945d85¢c
112 Jlazep bubmuotexa [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c

https://m.edsoo.ru/2288a0c4

113

Hyxnonnas mozens saapa
I'eiizenOepra-lBanenko. 3apsaa u
MaccoBO€ 4YHCIIO siapa. M3oTomsl.
PaanoakTHBHOCTB

bubnunoreka LIOK
https://m.edsoo.ru/34adasSde

114

3aKoH paJiMOAaKTUBHOIO pacnaja.
CBolicTBa HOHU3UPYIOIIETO
n3nydeHus. BiusHue
PaZOaKTUBHOCTH Ha )KUBbBIE
opraHusMmsl. Jlozumerpus

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
SAnepusie cwibl. Jledekt Macce sapa.
Snepubie peakuuu. AnepHoie
peaktopsl. [IpoGreMsl yrpaBisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCEeKThl Pa3BUTHUS
SIEPHON SHEPIEeTUKU

bu6mmoteka [IOK
https://m.edsoo.ru/ff1758d0

116

117

Meroasl peructpanuu u
HCCIIE0BAHMS DJIEMEHTAPHBIX YaCTHLL.
@yHIaMEHTAJIbHBIEC B3aUMOIECUCTBUS.
baproHbl, ME30HBI U JICNITOHBI.
IIpencrasnenne o CtannapTHOU
Mozenu. KBapk-rirooHHas MOEIb
aZIpOHOB

®dusuka 3a npenenamu CTaHiapTHON
Mozenu. TéMHas MaTtepust U TEMHas
sHeprus. EnuncTBo pusnueckoi
KapTHUHBI MUpa

but6mmoreka [IOK
https://m.edsoo.ru/l1ac08asb

but6mmorexa [IOK
https://m.edsoo.ru/c026fd37

118

OTalbl Pa3sBUTHUA aCTPOHOMHHU.

Bbubnunoreka LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37

119

3HaueHue aCTPOHOMUU

[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JTSI
0OBSCHEHHS IPUPOABI KOCMUUYECKHIX
00BbeKTOB. MeTObI aCTPOHOMHUYECKHX
HCCIICIOBAHUH

COBpeMCHHHe OIITUYCCKUC

https://m.edsoo.ru/ad73e145

bu6nmoreka IIOK
https://m.edsoo.ru/39¢44028

bubnunoreka LIOK
120 TEJIECKOIIbI, PaINOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bupg 3Bé3nnoro neda. Co3se3nus,
121 SIpKHE 3BE3/IbI, INIAHETHI, HX BUIUMOE bubmorexa HOK
P AL ’ g https://m.edsoo.ru/aac588eb
NIBIOKEHHE
Conneynas cucrema. CoJHIIE.
bubnuoreka [{OK
122 ConHeyHast akKTUBHOCTE. ICTOYHHUK
. https://m.edsoo.ru/22748eb4
sHeprun CoJiHIa U 3BE3]T
3BE3bI, NX OCHOBHBIE
123 XapakTepucTuku. Jmarpamma bubmmorexa [TOK
| P P o p . https://m.edsoo.ru/42169944
CIIEKTPATBHBIN KJIacC — CBETUMOCTh
124 3Be31bI II1aBHOM IT0CIIEA0BATEILHOCTH bubmmorexa LHOK
a a https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE NPEACTABIEHUS O bubmuorexa [JOK
MPOUCXOXKACHUU U 3BoJroIMK CoJHIla https://m.edsoo.ru/d09da494
" 3BE3]. DTaIbl )KU3HH 3BE3]
Muneunsiii IlyTe — Hama I'anakTuka.
126 Tunel ramakTuk. YEpHbBIE OBIPHI B bubnnorexa [IOK
i p https://m.edsoo.ru/7cd10a0a
siIpax rajJjakTUK
127 Bcenennas. Paciiupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa06na. Teopust bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2

128

B3pbIBA. PenukToBoe H3JIy4YCHUC

MacmrabHas cTpykrypa Beenennoii.
Meraranaktuka

bubnunoreka LIOK
https://m.edsoo.ru/ce234633

129

130

131

Hepewménnsie mpo6iieMbl aCTpOHOMUUT

DU3NYECKUI TPAKTUKYM 10 TEME
"UccaeqoBanre MarHUTHOT'O I10JIS
IMOCTOSIHHBIX MarHUTOB' WJIH
"UccaenoBanue CBOMCTB
(dheppoMaraHeTukoB" UiIu
"UccnenoBanue JeHCTBUS
MMOCTOSIHHOTO MarHuTa Ha pamMKy C
TOKOM"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amrepa" wiu
"N3yueHne 3aBUCIMOCTHU CHJIBI
Amriepa OT cuiibl ToKa" WK
"OnpeneneHne MarHUTHOW WHIYKIIUN
Ha OCHOBE MU3MepeHus cuibl Amnepa"

bubnunoreka LIOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

bubnunorexa LIOK
https://m.edsoo.ru/fcae91e9

132

@u3NYECKUl NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
AJIEKTPOMArHUTHON MHIYKIMH'' WIIHA
"OnpeneneHue HHIYKIIUH BUXPEBOTO
MarHMTHOTO 1oasa"

https://m.edsoo.ru/c36658da

133

@u3NYECKUl NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
camonnaykiuu" nwin "Coopka Moenn
3JIEKTPOMArHUTHOTO TeHepaTopa”

bu6nunorexa LIOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nepruoia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U PYKUHHOTO
MasATHUKOB"

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

135

136

@uU3NYECKUMN IPAKTUKYM 110 TEME
"[IpeoOpazoBanue >HEPrUU B
MPYKUHHOM MasiTHUKE"

du3nuecKuil MpakTUKYM 110 TeMe
"HccnenoBanue nepeMeHHOro Toka
yepes MOCIIE0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIlKY U pe3ucrop"”
niu "HccnenoBanue paboThl
HCTOYHUKOB CBETA B LIETIH
MepEMEHHOTro ToKa"

bubnmoreka [IOK
https://m.edsoo.ru/a28026bd

bubnuoreka [{OK
https://m.eds00.ru/89dc2d90

137

138

139

@u3NYECKU NPAKTUKYM I10 TEME
"N3yueHue napameTpoB 3ByKOBOM
BOJIHBI"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune nokasaTelis NpeaoMICHUs
crekna" win "llomydyenue
M300paKeHUs B CHCTEME U3 TIOCKOTO
3epKaja v JUH3bI"

Pu3NYECKU MPAKTUKYM 110 TEME
"HccmenqoBanne 3aBUCHMOCTH
(OKYCHOTO pacCcTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUIKUX JUH3)" Win
"N3mepenue hOoKyCHOTO PacCTOSTHUS
paccenBarOIUX JUH3"

bu6nmorexa LIOK
https://m.edsoo.ru/b100661a

bu6nmorexa LIOK
https://m.edsoo.ru/42569¢al

bubnunorexa LIOK
https://m.edsoo.ru/b879fb3f



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

140

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEpGEPEHIINH U TOSIPU3ALIH
ceera"

bubnunoreka LIOK
https://m.edsoo.ru/8b7ac737

141

@uU3NYECKUMN IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTuUll (110
doTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"

bubnunoreka LIOK
https://m.edsoo.ru/63756¢c47

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostHHoi 1nanka Ha
ocHoBe uccieaoBanus porodrddexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOIUOM OT
HanpspkeHns"

bubnunoreka LIOK
https://m.edsoo.ru/eb916182

143

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3pe)EeHHOTO aTOMapHOT0 BOJIOpOa
Y U3MEpeHHe MoCcTossHHOM Punbepra"

bu6mmoteka [IOK
https://m.edsoo.ru/ec651eb&

144

@u3NYECKUl IPAKTUKYM IO TEME
"HccnenoBanue paliOaKTUBHOTO
¢doHa ¢ ucnoap30BaHuEM J103UMeTpa”
win "H3ydenue nornomieHus oeta-
YacTHI] aJIFOMUHUEM"

but6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

145

@u3nYeCcKUil NPAKTUKYM IO TEME
"HaOmroneHus 3B€31H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MIPWIOXKEHUH 11 ONPEeIICHUs

but6mmorekxa [IOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOro MoJyIapus u
spkue 3BE3761" win "HabmrogeHus B
teneckon JIyHsl, My1laHeT, TYMAaHHOCTEH
U 3BE3QHBIX CKOIUICHUN"

O06o0meHne 1 cuCTeMaTU3aIUs
3HaHuil. Pone Gu3MKM 1 acTpOHOMHH B

146 9KOHOMHMYECKOM, TEXHOJIOTHYSCKOM, bubmorexa [IOK
. . https://m.edsoo.ru/ad6ddeed
COIIMAIBHOW M ATHYECKOH cdepax
JEATEILHOCTH YeJIOBEKa
O06o001IeHre ¥ cCHCTeMaTH3aIs
147 3HaHud. Poitk U MecTO QU3MKH 1 bubmmoreka [JOK
aCTPOHOMUU B COBPEMEHHOMN Hay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTUHE MHpa
O06001IeHre U CUCTEMATU3AIIHS
3HaHui. Ponb ¢usnueckoil Teopun B
(hopMHUPOBAHHH TTPECTABICHUHN O
148 ¢bu3nveckoil kKapTHHE MUpa, MECTO bubamorexa LOK
. https://m.edsoo.ru/e7d4004
(bu3MUecKoil KapTUHBI MUpPa B 00IIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUNA O IPUPOEC
149 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHui o teme "Kunematuka" https://m.edsoo.ru/b032fc4b
150 O06o001eHre U CHCTEMAaTH3aIIHS bubmuoreka [IOK
3HaHu# 1Mo teme "Kunemaruka" https://m.edsoo.ru/4e31b507
O06001IeHNEe U CUCTEMATU3 A bubmuorexa [{OK

151

3HaHuM 1o Teme "J{luHamuka"

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



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5

O0001IeHYE ¥ CUCTEMATU3 AU

152 3HaHui no teme "CraTtuka TBEpI0ro Bubmaorexa ITOK
Tena" https://m.edsoo.ru/3cca482¢
O00011IeHNE U CUCTEMATU3AIUS Eu6 OK
153 3HaHUHU 10 TeMe "3aKOHbI COXPAHEHHUS nommoreka Il
— https://m.edsoo.ru/32a4d1a0
O000I11IeHIE U CUCTEMATU3AIUS By OK
154 3HaHUH 110 TeMe "OCHOBEI htI‘/[I H/I//IOTe;a s led440ca8
. s://m.edsoo.
MOJIEKYJISIPHO-KUHETHYECKOH Teopun” P O-We =
O000I11IeHIE U CUCTEMATU3AIUS BuG OK
155 3HaHui no teme "TepmoanHaMuKa. nbnuorexa I
" https://m.edsoo.ru/c63f7c10
TemnnoBble MaIIMHEL
O000I11IeHNE U CUCTEMATHU3aIUs
156 3HaHU# Mo TeMe "ArperaTHbie bubmuoreka [IOK
cocTosHud BenlecTBa. Pa3oBLIe https://m.edsoo.ru/1d36b5b1
nepexonnr”
O00011IeHNE U CUCTEMATHU3aIUs 6 OK
157 3HAHUU 10 TeMe "DIIeKTpUIecKoe nommotexa L
Hone" https://m.edsoo.ru/3bf0def9
O000111eHE U CUCTEMATH3AIUA G OK
158 3gagui 1o teMe "TlocToSHHbII nbnuorexa I
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUN TOK
O00011IeHE U CHCTEMATH3AIUA G OK
159 3HaHUU 110 TeMe "TOKHU B pa3InYHBIX nosmorera I
cpeax” https://m.edsoo.ru/3d40077a
160 O0600611eHre U cucTeMaTH3aIus bubmmoreka [JOK
3HAHUH 110 TeMe "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
161 PeseprubIil ypok. O600meHHE 1 bubnuotexa [JOK



https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae

cHCTEMAaTH3aIis 3HaHUH 110 TEME
"DJeKTpOMarHuTHAs UHTyKIHs"

PeszepBHbIil ypok. O600ICHHE 1

https://m.edsoo.ru/053e2248

bub6nmmoreka [IOK

162 cHCTEMAaTH3aIys 3HAaHUH I10 TeEME
" B " https://m.edsoo.ru/d6310bfd
Mexannueckue KojieOaHus
PesepsHEIil ypok. O0001IIEHNE U
P P N bubnunoreka LIOK
163 CHUCTEMATH3aIHs 3HAHUH 10 TeEME
" " https://m.edsoo.ru/5¢2bb83d
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOI'PAMMBI10 KJIACC

Kon
NPoOBEPSIEMOT0
pe3yJbTarta

10.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa MpPUMEpPaxX poiib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B IPAKTUYECKOU JEATEIbHOCTH JIIOEH

10.2

10.3

10.4

10.5

VY4uThIBaTh TpaHMIBl NPUMEHEHUS W3YYEHHBIX (QU3UYECKUX MOJEIeH:
MaTepHaibHas TOUKa, MHePIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UICATBHBIN ra3; MOJEIN CTPOCHHS Ira30B, )KUJIKOCTEH U TBEPIABIX TEIl,
TOYECYHBIN AIIEKTPHUYECKHUH 3apsi1 — MPH PEIICHHH (PU3NIECKUX 3a/1a9

PacnioznaBath pusnueckue siBiaeHUs (IIPoLecchl) U OOBIACHITh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETHUYECKOW TEOpUU CTPOEHUS
BEIIECTBA W DJJICKTPOAMHAMHMKH: PABHOMEPHOE M PABHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBMOKCHHE, CBOOOJTHOE IMageHUe TeJl, ABW)KCHHE 10
OKpPY>KHOCTH, HWHEpIHSA, B3auMojeiictBue Tei; auddysus, OpOyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUAKOCTEH W TBEPABIX TEJ, U3MEHEHHE O00BhEMa Tel
IpU HarpeBaHuu (OXJIAKIEHWH), TEIJIOBOC paBHOBECHE, HCIApCHHE,
KOH/JIEHCAlUsl, TUTaBJIEHUE, KPUCTAJUIM3alns, KUIIEHHEe, BJIaXKHOCTh BO3/1yXa,
MOBBIIICHNUE JABJICHUS I'a3a IIPU €r0 HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXIy MapaMeTpaMy COCTOSIHUS ra3a B U30IPOLIECCAX; IEKTPU3ALMS Tel,
B3aWMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYHUHBI:
KOOPJAMHATA, IYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMIIyJIbC TEJla, KUHETUYeCKas DHEpPrus, IOTCHUUalIbHAsA JHEPIHs,
MeXaHHueckass paboTa, MeXaHHWYecKas MOIIHOCTb, TpU  ONHMCAHUU
MPaBWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIUYMH, UX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(Gu3HYECKYIO BEIMYUHY C IPYTUMHU BEIMUYUHAMU

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOWCTBA TE€JI MU TEIUJIOBBIE SIBJICHUS,
UCTIONB3Ys (hU3MUECKHe BETUYMHBIL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHHETHYeCKast SHEPTHUs Xa0THYECKOTO JIBIDKCHUS MOJIEKYI,
CpPEIHEKBaJ[paTUYHAsI ~ CKOPOCTh  MOJIEKYJl,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSII SHEprus, padbora raza, KOIPGUIMEHT IOJE3HOTO IACHCTBUS
TEIJIOBOTO JBUTATEJIS; TIPU ONMKUCAHUH TPABHIIBHO TPAKTOBATH (DU3MUECKUIA
CMBICTT UCHOJB3YEMBIX BETHUYMH, UX OOO3HAYCHHS M €IUHUIIbI, HAXOIUTh
dbopMyIbI, CBS3BIBAIONIME JAHHYI (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEITMYMHAM

10.6

OmnucelBaTh  HW3y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBA  BEHIECTBA U
AIIEKTpUYECKUE SBIEHUS (TPOIECCHI), UCTONb3Yysl (GU3NYECKUE BETUYUHBI:




ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB; MPU OMKUCAHUU MTPABUIBHO TPAKTOBATH
(U3HYECKUI CMBICIT HCTIOJIB3yEeMbIX BEIMYUH, UX 0003HAYCHUS U CIUHUIIBI,
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIUYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YST (PUINICCKUE
3aKOHbl M TNPUHIUIIBL: 3aKOH BceMHUpHOro tsarorenus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUS MEXaHMYECKOM DHEPIHH, 3aKOH COXPaHEHHUS
WMIyJIbCa, TMPUHIMI CYNEPIO3UIUU CUJI, TPUHIUI  PABHONpPABUSI
MHEPLMAIBHBIX CHUCTEM OTCYETA; MOJICKYJISIPHO-KMHETUYECKYIO TEOPHIO
CTPOECHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpeAHEH KHUHETUYECKOM
SHEPTUM TEIJIOBOTO JIBIJKCHHSI MOJIEKYJ C aOCOJTIOTHOW TeMIepaTypou,
MEPBbIA 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHHUS JIIEKTPUUYECKOrO
3apsiga, 3akoH KyioHa; mpu 3TOM pa3indarh CIOBECHYIO (DOPMYIUpPOBKY
3aKOHAa, €r0 MaTEMaTUYeCKOE BBIPAKEHUE U YCIOBHS (IpaHULbl, 00J1acTH)
MIPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

OOBACHATH OCHOBHBIE MPHUHLUIBI JEHCTBUS MaIUMH, NPUOOPOB MU
TEXHUYECKUX  YCTPOMCTB; pa3inuuyaTh  yCIOBUS HMX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MPOIIECCOB C UCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX U3MEPEHUH; IIPU 3TOM
dbopmynupoBarh npobiemy (3aady) ¥ TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIIBIT
1 (OPMYJIUPOBATH BBHIBOJIBI

OCYH_ICCTBJ'IHTB MpsAMbIC U KOCBCHHBIC H3MCPCHUMA (I)I/I3I/I‘-ICCKI/IX BCJIMYMH,
Ipu 3TOM BBI6I/IpaTB ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U HUCIIOJIB30BATH
N3BCCTHBIC MECTOAbI OLICHKH HOFpeIJ_IHOCTeI\/'I I/I3MepeHI/II>'I

HccnenoBath 3aBUCHMOCTH  MEXJY (QU3NYECKUMH  BEIMYMHAMHU C
UCIIOJIb30BAaHUEM TPAMBIX H3MEPEHUH; INIpU 3TOM KOHCTPYHPOBAaTh
YCTaHOBKY, (UKCUpOBaTh  pe3yjibTaThl  MOJIYYEHHOH  3aBHCHMOCTH
¢u3nUecKux BETUYMH B BUAE TaOiaMIl W TrpaduKoB, JenaTb BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHUs

Cobmronats mpaBuia 0€30MacHOrO TpyAa MPH MPOBEJICHUN UCCIIEAOBAaHUM B
paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, y4eOHO-MCCIIEeOBAaTENbCKOH U
IIPOEKTHOM AESTEIBHOCTH C MCIOIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemates pacuérHple 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCTIONB3Ysl (PU3NYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHANIM3a yCIOBHS
3aau BBIOUPATh (PU3UUECKYIO MOEINb, BBICTATh (DU3HUECKHUE BETUYHHBI
U QopMyInbl, HEOOXOAMMBIE Il €€ pelIeHHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEAIbHOCTb MOJIYYCHHOTO 3HAaYCHHs (PU3NIECKON BETHUNHBI

10.14

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JJOTHYCCKH




10.15

10.16

10.17

10.18

HENPOTUBOPEUMBYIO IIENOYKY PpACCYKICHHUM C ONOpOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3UIECCKUE SBIICHUS

Hcnonp3oBaTh  HpU  peUIeHHMH  y4eOHBIX  3a/Jad  COBPEMEHHbIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpUpPOBaHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U  HAy4yHO-TONYJISIPHOU
uHpOpMaLUK, TOJYYEHHOM U3 pa3IMYHBIX HCTOUYHUKOB; KPHUTHUYECKH
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, OOBACHEHHE TIPOIECCOB OKPYXKAIOUIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIpH  OOpalleHHH C MpuOopaMH |
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAaHEHHS 3JI0POBbSI M COOJFOJICHUS
HOPM JKOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpelie

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COLIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PALMOHAIBHO PACHPEENITh 00SI3aHHOCTH U
IUTAHUPOBATh JIESATENBHOCTh B HECTaHAAPTHBIX CUTYallMsX, aJIeKBaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYIIBI B pELICHUE
paccMaTpuBaeMoii MpoOIeMbl

11 KIIACC

Kon
NMPoBePsSIeMOro
pe3yJbTara

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
W TEXHOJOTHM, B TMPAKTUYECKOW JESITEIBbHOCTH JIOJEH, ILEJIOCTHOCTh M
€IMHCTBO (PU3NYECKOI KapTUHBI MUpa

11.2

11.3

VYuuThiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NUYECKUX MOJEINEeH:
TOYEYHBIN JIIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb AaTOMHOTO sJipa MPpH pelieHnH (pU3NUecKux 3aaau

Pacrnio3HaBaTh u3nveckue sBICHUS (MPOLECCHI) U OOBACHITh UX Ha OCHOBE
3aKOHOB  JJIEKTPOJMHAMUKHA ¥ KBAHTOBOW (DU3UKH: DIIEKTpHYECKast
IPOBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JEHCTBHS
TOKa, B3aWMO/ICHICTBHE MAarHUTOB, YJIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE
MarHUTHOTO TIOJIi Ha MPOBOJAHMK C TOKOM W JBWKYIIUHCS 3aps,
3IIEKTPOMArHUTHBIC KoJieOaHus u BOJTHBI, PSIMOJIMHEHHOE
pacrpoCTpaHEHHE CBETa, OTPaXXCHHUE, MPEIOMICHHe, HHTep(epeHIus,
TU(paKus U MOJIIPU3AIHs CBETa, JUCIEPCUST CBETA, (POTOIICKTPUUCCKUI
s dext (porodddexT), cBETOBOE NaBIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO




11.4

11.5

CIIEKTpa  aroMa  BOJOPOJA,  €CTEeCTBEHHAass W HCKYCCTBEHHas
PaANOAKTUBHOCTh

OnuceiBaTh U3yY€HHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHUE, JJIEKTPHUUECKYI0 MPOBOJMMOCTh pPa3IMYHBIX CpeA) M
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (U3HMUECKUE
BEJIMYUHBI: YIEKTPUUIECKUN 3apsif, CUila TOKA, dJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnuanos, JJC, pabora
TOKa, MHAYKIUS MAarHUTHOro nojis, cuia Awmmepa, cwia JlopeHua,
MHAYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOIO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUH B KosieOaTelnbHOM KOHTYpe, 3aps] M Cuja
TOKa B Ipollecce TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KoseOaHUH,
(GOoKycHOE pacCTOSIHME€ M ONTHYECKas Cuia JIMH3bL, IMPU  OMHMCAHUU
NPaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMBIX BEIUYHH, UX
0003Ha4YeHMs] U EAUHMIIBI; YKa3blBaTb (DOPMYJIbl, CBSI3BIBAIOLIUE JIAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUNHAMU

OnucelBaTh H3y4YEHHBIE KBAHTOBBIE SBICHUS M IPOLECCHI, HCIOIb3Ys
¢u3nyeckre BEIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, UIMHA BOJIHBI
M YacToTa CBETAa, SHEPrusi M HMITYyJbC (OTOHA, TMEPHOA IOJIypacraja,
DHEPIUsl CBSA3M ATOMHBIX sJIep; IIPU OIMCAaHUU IPABUIBHO TPAaKTOBATh
(Gu3HYECKUN CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DOPMyIIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO0 BEIHYHHY C
JPYTUMH BeJTMYMHAMHU, BEIYUCIATH 3HaUCHHE (PU3NYECKON BETMUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOIECCH U SIBIICHUS, HCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEI0BAaTEIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoyns — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacipoCTpaHEHHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, YpPaBHEHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXPAaHEHHs MMITYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUUECKOTO 3apsja, 3aKOH
COXPAaHEHHs MacCOBOTO YHCIa, MOCTydarsl bopa, 3aKOH pajanOaKTUBHOTO
pacnaza; Mpu 3TOM pas3lInyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXXEHHWE M ycJoBHMs  (TpaHMIbI,  oO01acTH)
MPUMEHUMOCTH

OHpeI[eJ'ISITL HaIllpaBJICHUEC  BCKTOpAa HWHAYKIMU  MAriuTHOI'O  IOJIA
MMPOBOAHUKA C TOKOM, CHJIbL AMnepa N CUJIbI HopeHua

CTpouTh W ONMHCHIBATH H300PAKEHHE, CO3aBAEMOE TIJIOCKUM 3€pPKajioM,
TOHKOH JTUH30U

11.9

BrimongaTs OKCIICPUMCHTBI II0 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a1a4dy) U THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJIOKEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIBIT
1 GOPMYIIUPOBATH BBHIBOJIBI




11.10

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKHX BEJIHYUH,
IpU ATOM BBIOMpATh ONTUMAIBHBIA CHOCO0 HM3MEPEHHS W HCIIOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH (M3UYECKHUX BEJIMYUMH C HCIOJIb30BAHUEM
NPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHOW 3aBUCUMOCTH (U3UYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIICIOBAHUS

Cobmogath mpaBuiia 0€30MacHOTO TPyAa MPHU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  SKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C MCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOfICTB n
n1abopaTopHOTrO 000PY0BaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAllM3a yCIOBHS
3aJauM BBIOUPATh (PU3UYECKYI0 MOEINb, BBIACTATh (PU3HUECKHUE BETUYHHBI
u GopMyJbl, HEOOXOAMMBIE Isi €€ pEIICHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTUBOPCUUBYIO IICIIOYKY paccyxcneHHﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘ICCKI/IC SABJICHUA

Hcnonp3oBaTh  HpuU  peUIeHHWH  y4eOHBIX  3aJad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpPUpPOBaHUS,
UHTEPIpPETAllMM M TPEACTAaBICHUS Y4yeOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TONYYEHHOH W3 Ppa3IUYHbIX HWCTOYHHKOB; KPUTUYECKU
aHAIM3UPOBATH MOJTyYaeMyto HH(pOpMaIHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHHUYECKHX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMOJIb30BAaHUS B
OBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeOpeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBaMH, JUISI COXPAaHEHHs 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKpYXKAIOIIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIIbI, PAllMOHAIBHO PACHPENeIATh 00S3aHHOCTH U
IIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHTyalUAX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYaCTHUKOB TIpPyIIIibl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koxa npoBepsiemoro

pasaejaa 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTHI CO/leP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHUA

1.1

®uszuka — Hayka o npupone. Hayunsle metonbl
ITO3HAHMI OKPYXKarolero Mupa. Pons sxkcriepumenTa
U TEOpUM B IIpollecCe IIO3HAHUA IPUPOABL.
OKcriepuMeHT B (pusuke

1.2

MonaenupoBanue bu3nIecKux SIBJICHU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpuUU. ['paHuMLIBI IPUMEHHMOCTH
¢u3nveckux 3aKOHOB. [IpUHIMII COOTBETCTBHSL.
Pomre u w™ecro ¢umsuku B opMupoBaHUH
COBpPEMEHHOM  Hay4YHOH  KapTUHBI  MHpa, B
MPAKTUYECKON AESITeTbHOCTH JIIOIeH

MEXAHHUKA
##HPari#KMHEMATHUKA

2.1.1

Mexanudeckoe  aBwkeHue.  OTHOCHUTEIBHOCTh
MexaHudeckoro jaBmwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[lepemenienue, CKOpOCTh (CpeaHsisi  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, HUX HpOGKIII/II/I Ha OCU CUCTCMBbI KOOpZ[I/IHaT.
CrnoxeHue mepeMeIeHrui U CJI0KEHUE CKOPOCTEH

2.1

2.13

2.14

2.15

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE
IBIWKEeHHE. ['padukul 3aBUCUMOCTH KOODPJIMHAT,
CKOPOCTH, YCKOPEHMS, IyTH H MEepeMEUICHUS
MAaTepHAIbHON TOYKH OT BPEMEHH

CBoOoaHOE nasieHne. Y CKOpeHue CBOOOHOTO
naJicHus

KpuBonuneiinoe JIBHIKCHHE. PaBHOMepHOE
JIBUKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEHHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

2.1.6

TexHuuecKkrue yCTpPOMCTBA: CHUIOMETP, JBUKECHHE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEpeIaun

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




Iy TSIMH, PO ACHHBIMU TEJIOM 3a
[IOCJIEZIOBATEIbHBIE PABHBIE MPOMEXKYTKH BpPEMEHU
IIpY PaBHOYCKOPEHHOM JIBJKEHUM C HayaJlbHOM
CKOPOCTBIO, PaBHOM Hyir0. I3ydeHue IBHXKEHUS
LIapuKa B BS3KOM XUAKOCTU. M3yueHue NBUKCHUS
TeJa, OpOIIEHHOTO TOPU30HTAIIBHO

2.2

221

222

H#Partt# IMHAMUKA

[Ipuniun  otHocutenbHOCTH ['amuines.  IlepBsiit
3akoH Helotona. MHepnuanpHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cynepno3uiyuy cui

223

224

225

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme otcuéra (MCO). Tpernit
3akoH HploTOHA /17151 MaTepHalIbHbIX TOYEK

3aKkOH BCeMHUpPHOro TAroteHus. Cuia TsDKECTH.
[TepBast kocMuyeckas CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

2.2.8

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONPOTUBIICHUSI IPU JBIKEHUH Tela
B )KHJIKOCTH HJIU Ta3e

[ToctymatensHOoe ¥ BpallaTelbHOEC JBHIKCHHE
abCOI0THO TBEPAOTO TEa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpaIllCHHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEja B
HCo

229

TexHu4eckue yCTponCTBA: NOAIIUITHAKY, ABUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

2.2.10

[Tpaktnyeckue paboTsl. M3yueHue JABHKEHMS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AEHCTBHEM
HecKosbkux cui. MccienoBanue 3aBUCUMOCTH CHI
YOPYrOCTH, BO3HUKAOIUX B JedopMUpyeMOit
NPYXUHE U PE3UHOBOM 00pa3lie, OT BEJIMYUHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BPALICHUS

2.3

##HPartH##3AKOHBI COXPAHEHU A B MEXAHUKE

23.1

232

NMnynec  MarepuanbHOM  TOYKH,  CHCTEMBI
MaTepHaIbHBIX TOYEK. IMITyJIbC CUIIBI U U3MEHEHUE
MMITYyJIbCA TEJIa

3akoH coxpaHeHus nMmiyibca B MICO. PeaktuBHoe
JIBUKECHHE

233

PabGora cunel
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MOoOIIHOCTD CHIBI

235

Kunernyeckass »Heprusi MaTepuaIbHOW TOYUKH.
TeopeMao KUHETUYECKOMN YHEPTUHN

2.3.6

ITorenumanpHas >Heprus. lloreHuuanbHas >Heprus
yIIpyro neGpopMHUPOBaHHON IIPY’KUHBI.
[ToreHnnuanbHast 3Heprus Tena BOIU3U MOBEPXHOCTH
3emin

2.3.7

HOTCHI_[I/IaJIbHBIe N HCIIOTCHIMAJIBbHBIC CHUJIBI. CBs3b
pa6OTBI HCIIOTCHUIHAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHUYeCKOH OHEpPIrunu CUCTEMBI  TCII. 3akoH
COXpPaHCHUMA MEXaHU4YeCKOM SHEpIrun

238
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VYipyrue u Heynpyrue CTOJIKHOBEHUS

Texnudeckue YCTPOﬁCTBaZ JABHMOKCHUC PAaKET,
BO)IOMéT, KOIIep, prx(HHHBIfI IIHUCTOJICT

2.3.10

[TpakTuyeckue padboTsl. V3ydyeHue cBsA3M CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemoBanue cBA3u
paboThl CHUJIBI C HW3MEHEHHEM MEXaHHYeCKOM
SHEPruy Teia

3.1

MOJIEKVYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA
###HPar###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKOW TEOPHU

OcHoBHbIE ITOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeopuH. BpOyHOBCKOE JBUKEHHE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCcTHL| BELIECTBA

3.1.2

Mopenn cTpoeHus Ta3oB, XKUJAKOCTEH M TBEPIBIX
Tel U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJIEJIEN

3.1.3

3.14

Macca MOJIEKYIL. KonuuectBo BEILIECTBA.
[TocrossuHas ABoraapo

TemmoBoe  paBHOBecue. Temmeparypa u €€
usmepenue. lllkana remneparyp Llenbcus

3.1.5

Mopnens mpeansHOoro raza. OCHOBHOE YpaBHEHHE
MOHGKYHHpHO-KHHCTH‘{CCKOﬁ TECOpHUU HUACAIBHOTO
rasa

3.1.6

3.1.7

3.1.8

AOcomroTHass TeMmmepaTrypa Kak Mepa CpeaHeu
KMHETUYECKOM HSHEpPruu  TEIJIOBOIO  JBUKCHHS
yactul rasza. lllkama temnepatyp KenbBuna

VYpaBuenue Kianeilipona — MenaeneeBa. 3akoH
JlanbTOHa

I"a30BBIC 3aKOHBI. I/I3onpoueccm B NACAJIbHOM ra3c €
MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxo0pa, n3obapa

3.1.9

TexHuyeckue ycTponucTBa: TepMOMETpP, OapomeTp

3.1.10

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOM KoMHate. MccienoBaHue 3aBUCHMOCTH
MEXIYy MapaMeTpaMU COCTOSIHUS Pa3peKEHHOTO
rasa

3.2

33

3.2.1

322

OCHOBbI TEPMOJAMHAMUKN

TepMmogunamuyeckas cucTeMa. BuyTtpennss
SHEPTUsI TEPMOJMHAMHYECKOU CHUCTEMBI U CITIOCOOBI
e€ U3MeHEeHU S

KomnyectBo Ttermotsl M paborta. BHyTpeHHsAs
SHEPIUsi OJHOATOMHOIO UJI€aIbHOI0 Ta3a

3.23

Buasl TEeIJIoNepeIaun: TETJIOMPOBOIHOCTb,
KOHBEKILIUSA, M3IydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHast  TEeIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeade

324

3.2.5

3.2.6

3.2.7

IlepBbiii  3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckas nHTEpIIpEeTaIys pabOTHI ra3a

TeruioBeie  MamwuHbl.  [IpuHnuner  geicTBus
TerioBbix MamwuH. [IpeoOpa3oBaHus sHepruu B
TEIUIOBBIX MammHax. KodpuiueHT moie3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KIIJI

Bropoit 3akoH TepmoauHamuiku. HeoOGpatuMocTb
IpOLECCOB B IpuUpone. TeIruioBble JIBUTaTENM.
DKOJIOTHYECKHE TTPOOIIEMBbI TEIIJIOIHEPTETHKH

Texuuueckue YCTpOﬁCTBaI ABUTATCJIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOAUJIBHUK, KOHAUTTUOHECD

3.2.8

[IpakTnueckue pabotel. I3mepenue ynenbHOI
TEIJI0OEMKOCTH

#i#HPari## AT PEIATHBIE COCTOSHMA BEILIECBA. ®A30BbIE

3.3.1

[NEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlMA. I/IcnapeHHe u
KUIEHuEe. YIenbHas TeIlioTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT JABJICHUA

332

AGCONIOTHAS U OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa.
Hacpiuennsiii map

3.33

Teépnoe Ttenmo. Kpucramnuueckue u amopgdHbie
Tena. AHU30TPONUS CBOWCTB KpuCTAJIOB. JKuakue
KkpucTaysibl. CoBpeMEHHbIE MaTepHaIbl




[ImaBienne M KpucTauM3anus. Y AeiabHasl TEIIoTa

334
ranenus. CyOmumarust
3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
136 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOTYUYEHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO3/yXa
4 SJIEKTPOAMHAMUKA
#H#HPar### I JIEKTPOCTATUKA
411 OnekTpuzainusa Tela. JJeKTpuueckuid 3apsia. J[Ba
o BHJIa 3JIEKTPHUYECKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIPOBOJHUKH
4.1.3 3aK0OH COXpaHEHUs IEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DnexTpuueckoe ToJIe. HanpsoxéHHocTh
4.1.5 anekTpuyeckoro mois. IlpuHnun cyneprno3unuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJISL.
o IMorennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnektpoéMkocTs. KoHaeHcaTtop. neKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOH/JIEHCAaTOpa
Texnuueckue YCTpOWMCTBA: AJEKTPOCKOI,
419 AIIEKTPOMETP, AIEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMIIEHHE  OJIEKTPOIPUOOPOB,  KOHJEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 [IpakTnueckue paboTHL. N3mepenune
o SIIEKTPOEMKOCTH KOHJICHCATOPA
HHPar##HITOCTOSIHHBIN SJIEKTPUYECKHI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHUS MTOCTOSTHHOTO
4.2.1 aneKTpuieckoro Toka. Mcrounuku toka. Cumna Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
493 DIIeKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE

COIIPOTUBJICHUEC BCIICCTBA




424

4.2.5

4.2.6

HOCJIGIIOB&TGJIBHOG, nmapaJijieJIbHOC, CMCIIaHHOC
COCAMHCHUC ITPOBOAHUKORB

PabGoTta »nextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTponaBkymas cwia (manmee — OJC) wu
BHYTPCHHEE CONPOTUBICHHE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anekTprueckoi renu. Koporkoe 3amMpikanue

428

429

DNeKTpOHHAass MNPOBOAUMOCTb TBEPABIX METAIOB.
3aBUCUMOCTh  COMpPOTHUBJICHHS  METaUIOB  OT
temriepatypbl. CBEpXIIPOBOIUMOCTh

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBomuuku. CoOcTBeHHass W IpHUMECHAs
IIPOBOAMMOCTh TOJYNpPOBOAHUKOB. CBoOMCTBa p-n
nepexoza. [lonynpoBogHIKOBBIE TPHOOPEI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJIeKTpUYecKuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITCIIBHBIM ~ pa3psii. PaszmuyHbie  THUIIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuueckue ycTpoucTBa: amIepMerp, BOJIbTMETD,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbBIE
npubOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHMS, BAaKyyMHBIM IHOI,
TEPMUCTOPbI u ($hoTOpe3ucTopHl,
MOJIyIPOBOIHUKOBBIN IMOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHne CMeIIaHHOTOo
COEJMHEHUS PE3UCTOPOB.

W3mepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

11 KIIACC

Kon
pa3nena

4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHThI COIEPsKAHUS

OJIEKTPOAMMHAMUKA




4.3

#i#HPariH#MAT HUTHOE ITOJIE. DJIEKTPOMATI'HUTHA S MHAYKINA

43.1

ITocTosiHHEIE MAarduThl. BsanmonelictBue
[IOCTOSIHHBIX MarHuTOB

432

MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUH.
[Ipunnun cynepno3unmu. JIMHMM — MarHUTHOM
vHAyKIuy. KapTuHa TMHUI MarHUTHOM MHAYKIUU
I10JIS1 IOCTOSIHHBIX MarHUTOB

433

MarnuTtHOe 10J€ NPOBOJHMKA C TOKOM. Kaptuna
JUHUW TOJsi JJIMHHOTO TMPSMOro IPOBOJHUKA U
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C
TOKOM. OmbiT  Opcrena. B3aumoneiictBue
MPOBOJHUKOB C TOKOM

434

4.3.5

4.3.6

Cuna Amriepa, €€ MOTyJIb M HAIPaBJICHHUE

Cuna Jlopeniia, €€ MOIyJdb W HampaBlICHHE.
JIBMKCHHE 3apsKEHHON YacCTUIBI B OJHOPOIHOM
MarHuTHOM nojie. Pabota cuibl Jlopenma

SIBneHue QJICKTpoMar HUTHOM HHAYKOWUU

4.3.7

4.3.8

[ToTok BEKTOpa MArHUTHON MHIYKIIMH

OJAC wuHAaykuuu. 3aKOH  AJIEKTPOMAarHUTHOU
unaykuun Papazes

4.3.9

Buxpesoe snexrpuueckoe nozie. 3C unaykiuu B
MMPOBOAHUKE, MABMXYHIEMCSA IIOCTYNATCIIBHO B
OJIHOPOJHOM MarHUTHOM I10JIe

4.3.10

4.3.11

IIpaBuno Jlenna

NunyktuBHOCTh. fIBienne camouHaykuuu. 2JC
CaMOUHYKITUU

4.3.12
4.3.13

3Hepr1/1${ MAarauMTHOTIO ITOJISA KaTyIIKH C TOKOM

BJICKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHU4YecKre yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTBI, 3JIEKTPOJIBUTATEND, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHUL, NHAYKIMOHHAS [I€Yb

4.3.15

[Ipaktuueckue paboThl. V3ydeHre MarHUTHOTO
MOJIsl KaTyuIku ¢ TOKoM. MccnenoBanue nencTBus
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
Hccnenosanme SIBIICHHS 3JIEKTPOMArHUTHOMN
WHIYKIWN

5.1

KOJIEBAHUA 1 BOJIHBI

##HPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarennpuast cucrtema. CBoOOmHbBIE KOIEOAHUS.
I'apmonmueckne konebanus. Ilepwoxn, wacrora,
amMIuInTy1a u (asza KoseOaHui




IIpyxuHHBINM MagTHUK. MaTeMaTU4eCKUN MasSTHUK

YpaBHenue rapMOHUYECKUX KOJIeOaHUi.
5.1.3 Kunematuueckoen  OUHAMHUYECKOE  OIMCAHHUE
K0J1e0aTeIbHOI O IBUKEHUS
[IpeBpamienye 3HEpruM NOpU TapMOHUYECKUX
514 konebaHuax. CBs3b  aMIUIUTYIbl  KoJeOaHMH
o UCXOJIHOM BEIMYMHBI C aMIUIMTyJaMu KoJjeOaHHH
€€ CKOpPOCTU U YCKOPEHHUSI
KonebarenbHblii KOHTYD. CBobonHbIe
9JIEKTPOMAarHUTHbIE KOJle0aHMs B  HMJICAIBHOM
5.1.5 KOJIeOATeIbHOM  KOHType. AHAIOTHSI  MEXIy
MEXaHUYECKUMHU u 3JIEKTPOMarHUTHBIMU
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHUsI DSHEpPruu B  UACATBLHOM
o K0J1€0aTENLHOM KOHTYPE
BoinyxeHHBIE MEXaHUYECKHE KoJe0aHusl.
5.1.7 Pesonanc. Pe3zonancHas kpuBas. BbIHyXIeHHbIE
AJIEKTPOMAarHUTHbIE KOJIeOaHus.
518 [Iepemennblil Tok. CUHYCOMAAIBHBIN NTEPEMEHHBII
o TOK.
519 MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
o JiefcTBYOIIIEeE 3HAUECHHE CUJIbI TOKA U HaNPSKEHUS
Tpanchopmarop. IIpomsBojacTBo, Tnepenada
norpedieHue ANEKTPUYECKON SHEPIHH.
51.10 OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
o 3IIEKTPHYECKOI SHEPTHH. Kynberypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUHU B IMOBCEIHEBHOM
JKU3HU
5111 TexHnueckue yCTpOICTBa: ceiicmorpad,
o SIIEKTPUIECKHIA 3BOHOK, JIMHHUH 3JIEKTpoIiepeiad
IIpakTrueckue paboThI. Hccnenosanne
3aBHCHMOCTH I€pHoJia MAJIbIX KoJeOaHul rpy3a Ha
5112 HUTH OT JJAMHBL HUTH W Maccel TIpy3a.

HccnegoBanne INEPpEMCHHOTO TOKa B LENHU U3
MOCIIEAOBATEIbHO COEOUHEHHBIX KOHACHCATOopa,
KaTylIKU U pEe3ucTopa

52

##HPart#MEX AHUYECKUE N DJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

Mexanuueckue BOJIHBI, yCIIOBHS
pacnpocTpaHEHUs. [lepuon. CkopocTb
pacnpocTpaHeHus U JTMHA BOJHBL. [lonepeunsie u
MPOJI0JIbHBIE BOJTHBI
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#iPar#t##t  Nurepdepentus u  audpakmus
MEXaHHYECKUX BOJH

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS U3JIyYCHUS
AIIEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanus
BeKTOpOB E, B 1 v B 3JIeKTpOMarHuTHON BOJIHE B
BaKyyMe

525

CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH: OTpakKCHHE,
MIpesIoMIICHHE, MoJIIpU3aIus, mudpaxius,
untepdepeniusa. CKOPOCTh 3IEKTPOMATHUTHBIX
BOJIH

5.2.6

[[Ixkana smeKTpoMarHUTHBIX BOJH. [IpuMmeneHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

5.2.8

[IpuHIUIIBL  pagMOCBA3H U TeleBHUIEHUS.
Panmonokanus. DJIEKTPOMAarHUTHOE 3arpsi3HEHHE
OKPYXaIoIIEH Cpeabl

TexHuueckue yCTpOICTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IHArHOCTHKA B
TEXHUKE W MEAMIMHE, pajap, pPaaTuonpHEMHUK,
TeJeBU30p, aHTeHHA, TeseoH, CBU-meun

###HParf##OIITUKA

5.3.1

532

533

[IpsMonuHENHOE  pPACIIPOCTPAHEHHME CBETAa B
oaHOpoHOM cpene. JIyd cBeta

OtpakeHue cBeTa. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKaiie
[Ipenomiienue cBeTa. 3aKOHbI IPEIOMIICHUS CBETA.
AOCOMIOTHBIN MOKa3aTesb NPEeTOMIICHUS

534

535

5.3.6

5.3.7

Ilonnoe BHyTpeHHee oTpaxkeHnue. lIpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcus cBeta. ClnoxHBINA cocTaB 0€I0ro CBETA.
[IBer

Cobwuparoriue U pacceuBaronue JUH3BL. TOHKas
nvH3a. POKYCHOE pacCTOSHUE U ONTUYECKas CHIIA
ToHKOM JnuH3bL. [locTpoeHne wu300pakeHuil B
coOuparomumx 1 paccenBaromux aua3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M1

IIpenenst NIPUMEHUMOCTHU F€OMETPUYECKON
ONTUKH

5.3.8

Nutepdepentiusa ceera. KorepeHTHbIE NCTOYHHKH.
VcnoBus HaOJIFOIEHUS MaKCHUMYMOB 54




MUHHMYMOB B HHTEP(QEpPEHIIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOT€PEHTHBIX UCTOYHHUKOB

Hudpakiust cBera. JudpakioHHas pemérka.

53.9 VcnoBue HabMIOACHHS TTIABHBIX MAKCUMYMOB MTPU

o NaJCHUM  MOHOXPOMATHYECKOTO  CBETa  Ha
TU(PPAKINOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

Texnuueckue YCTPOWCTBA: OYKHU, ayna,
5311 ¢doroanmnapar, IIPOCKIMOHHBIN armapar,
o MHUKPOCKOII, TEJECKOIl, BOJIOKOHHAs OINTHKa,

TudpakuoHHas PeméTKa, IOIIPOn]

[IpakTnueckue pabotbl. M3mepeHue noxazaress
5312 IIPEIOMIICHUS. Hccnenosanue CBOMICTB
o n300pakeHuii B uH3ax. HabmromeHne qucnepeuu

CBCTa

3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panumpr MIPUMEHUMOCTH KJIacCHYECKOI
MexaHukH. [locTynaTel TEOpUU OTHOCUTEIBHOCTH:
WHBApHUAHTHOCTh MOJYJS CKOPOCTH CBeTa B
BAaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DWHIITEIHA

6.1

6.2 OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
' 3aMC,Z[J'ICHI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprusi 1 UMITYJIbC CBOOOTHON YaCTHIIBI
Cesi3p  Maccel C DJHEPrMEHW M UMILYJIbCOM
6.4 CBOOOIHON YacTUIIBI. DHEPIHsi MOKOs CBOOOMHOM
YaCTHUIIBI
KBAHTOBAS ®U3MKA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

@otonbl. ®opmyna Ilnanka cBs3M DHEPrUu
7.1.1 ¢doToHa ¢ ero yacToTod. DHEprusi U HUMILYJIbC
dotoHa

OtkpeiTHE U uccnenoBanue Goroddpdexra. ONbITHI
A.I'. CroneroBa. 3akoHsl hoTodddexTa

VYpaBHenue OiHmTeiiHa A QoTodpdekra.
«Kpacnas rpanuma» dhorodrddexra

7.14 Jasnenue cera. OnwiTel [1.H. JIeOenena

7.1.5 XuMHUIecKoe JeHCTBHE CBETa

TexHnueckue yCTpOiiCTBa: (OTOdIEMEHT,

7.1.6
¢doronaTuuK, CoMHEYHas 6aTtapes, CBETOANO

7.2

CTPOEHUE ATOMA

7.2.1 Monens aroma Tomcona. OnbiTel Pesepdopaa o




7.3

7.2.2

7.2.3

7.2.4

HCCICAOBAaHUIO CTPOCHUS aTOMaA. HnaHeTapHa;I
MOACIb aToMa

[Tocrynatel bopa. M3nydeHue u moOriomnieHue
(GbOTOHOB TpU Mepexo/e aToMa ¢ OAHOIO YPOBHS
sHeprun Ha Jpyroil. Buael cnektpoB. Crektp
YPOBHEW 3HEPrUH aToMa BOAOpOAa

BonHoBeie cBolicTBa yactuil. Bomubel ne bpoiis.
KopnyckymsipHo-BonmHOBOM ayanusMm. J(udpakmus
3JIEKTPOHOB Ha KpHUCTAIIaX

CrnoHTaHHOE U BBIHY)KIEHHOE  H3JIy4YCHHE.
YcTpoiicTBO U IPUHLKIT pabOTHI Jlazepa

7.2.5

7.2.6

TexHudeckue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIN KOMIIBIOTEP
[TpakTHueckue paboTHI. Hab6mronenue
JUHEIYaToro crekTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Meronsl HaOIIoACHUS u perucTpanuu
AJIIEMEHTAPHBIX YACTHII

OTtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopaa
0  ONpEACNEHUI0 COCTaBa  PaJUOAKTUBHOTO
uznyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3iydeHus. BivsHue painoakTUBHOCTH Ha KUBbIC
OpraHU3MBI

OtkpbeiTHE TpOoTOHAa | HeWTpoHa. HyxkinonHas
mojzens siapa [eisenOepra — IBaneHko. 3apsia
sanpa. MaccoBoe unciio sapa. M3otomnsl

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIN

6eTa—pacnaI[. FaMMa—mnyquI/Ie. 3akoH
paaAroOaKTUBHOI'O paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKJIOHOB B sifpe. SnepHble CUIIbI.
HedexT macchl anpa

SnepHbie peakuuu. [lenenne u cuHTE3 SAEP
Anepubii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnembl U MEpCHEKTUBBI SAEPHON IHEPreTUKH.
OKOJIOTUYECKHUE ACIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

7.3.9

7.3.10

OneMeHTapHble 4acTHIlbl. OTKPBITHE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUS
TexHudeckue yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siiepHbiit peakTop, aToMHas bomba

[Tpaktuyeckue pabotel. MccrnemoBaHue TpeKoB
yacTull (110 TOTOBBIM (poTorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,
IUTAHETHI, UX BUAUMOE JIBIIKEHUE

8.2

Conneunas cucrema. IlnaHeTbl 3eMHOH TpyMIIBIL.
[InaHeThI-rUraHThl U UX CHYTHHUKHU, KApJIUKOBBIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Connue, ¢orochepa u armocdepa. ComHedHas
AKTUBHOCTH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3M1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTD, paauyc, TeMIiepaTypa, HX
B3aUMOCBsI3b. JlmarpaMmma «CreKTpaabHbIN Kacc —
CBETHUMOCTBY. 3BE3 bl IJIaBHOM
MMOCJICIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTDY IS 3BE3] IJIaBHOM
IOCJIEIOBATEIIBHOCTH

#iHtPar##H#BuyTpeHnnee CTpOCHUE 3BE3 .

CoBpeMEeHHBIE MPEJCTABICHUS O MPOUCXOKICHUI
u 3Bosrroruy ContHIa U 3BE€31. DTaIbl )KU3HHU 3BE3]]

8.7

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacupenencHue 3BE3], ra3a
u neu. llonoxxenme u nBwxenne ConHuoa B
INanaktuke. Ilnockas u chepuyeckas NoaCHCTEMBI
l"anakTuku

8.8

Tunbel ramaktuk. PanuoramakTMku H  KBasapsl.
YEpHble AbIPBI B Aipax ralakTUK

8.9

Bcenennas. Pacmmupenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramnaktuk. Bo3pact u pannyc
Bcenennoit, teopuss bosbmoro B3peiBa. Mogaens
«ropsiuer Beenennon». PennkroBoe usinydeHue

8.10

MacuirabHast CTPYKTYypa Bcenennon.
MeraraiakTuka. Hepeménnsie po0IeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHUSA K NPeAMETHBIM pe3yJbTATaM O0CBOCHUS
NpoBepPsIeMOro OCHOBHOI1 00pa30BaTeJIbHOI MPOrpaMMBbI CpeAHEro 0011ero
TpeOoBaHus o0pa3oBaHust

CdopmupoBaHHOCT, yYMEHHMI pacro3HaBaTh (U3HUECKUE SBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HU3YyUYCHHBIX 3dKOHOB

Bnanenue OCHOBOITIOJararonmumMmn (1)I/I3I/I‘IeCKI/IMI/I INOHATHUAMHU H

BCIIMYNHAMHU, XapaAKTCPU3YIOIIUMHU (1)I/I3I/I‘IGCKI/I€ IMpOoICCChI

ChopMUPOBAaHHOCTh YMEHUH TNPUMEHSATh 3aKOHBI KJIACCHUYECKOU
MEXaHHKH, MOJICKYJISIPHON ¢bu3uku u TEPMOIMHAMUKH,
ANEKTPOJMHAMUKY, KBAHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHHUS
SIBJICHM MUKPOMHpA, MakKpOMHUpa W MEraMHpa, Pa3lin4arh YCIOBUS
3 (rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAHHYCHHOCTH
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIECChl,  KCIOJIb3YSl ~ OCHOBHBIC  IOJIOKEHHsI,  3aKOHBI U

3aKOHOMCPHOCTHU

C(I)OpMI/IpOBaHHOCTB YMCHUA pasjindaTb YCIOBUSA TPHUMCHUMOCTH

Mojieneil PU3NYEeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelaTh pacuéTHBIE 3aJadyd C SBHO
3a/IaHHOW W HESIBHO 3aJ]aHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHajM3a yCJIOBHS BbIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKMX  TEOpUd  TpU  HCIOIH30BAHHUU
MaTeMaTUYeCKUX METOJIOB PEIICHHS 3a/iay, MPOBOJIUTH pPaCUYEThl Ha
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUusT ¢  Y4YETOM  TOJYyUYEHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbBIE 3a7aud, TPEOYyIOIIMEe MPUMEHEHHS 3HAHUU U3
pa3HBIX pPa3AeNoB MIKOJIBHOTO Kypca (PU3UKH, a TakKe WHTETpaIuu
6 3HAHUW ®3 JIPYTUX TPEIMETOB E€CTECTBEHHOHAYYHOTO ITUKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCyXIACHUW C ONOpod Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUA




BJIaI[eHI/Ie OCHOBHBbIMHU METOAaMH HAay4HOT'O IIO3HAaHUA,
UCTOJBb3yeMbIMU B (U3UKE: TPOBOIUTH TMPSIMBIE M KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIUYMH, BBIOMpAs ONTHMAIBHBIA CIIOCOO
HU3MCPCHHUA U HCIIOJIB3Yysd HU3BCCTHBIC MCTOAbI OLCHKH HOFpeHIHOCTeﬁ
M3MEpEHUH, MPOBOJUTH WCCIEAOBAHUE 3aBHCUMOCTEH (PU3NICCKUX
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPECHUH, OOBICHATH
MOJTyYCHHBIE PE3YJIbTaThl, UCHOJB3Ys (PU3UYECKHE TCOPUHU, 3aKOHBI U
MOHATHSI, M JIeJaTh BBIBOJBI; COOMOIATh MPaBmia OE30MMACHOTO Tpyda
IIpU MPOBEACHUU HCCIEIOBAHUN B paMKax y4eOHOrO HSKCHEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKON  JICSITEIbHOCTH  C  UCIOJb30BAHUEM
IUQPPOBBIX  W3MEPUTENBHBIX  YCTPOWCTB W JaOOpaTOPHOTO

o0opy1oBaHUs

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIM3UpOBaTh W OILICHUBATH
MOCIICAICTBHS OBITOBOM M MPOW3BOJICTBEHHON JIEATEIHPHOCTH YEIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHYECKOU
0€e30I1aCHOCTH; MpeACTaBICHUI o palOHAIBHOM
NPUPOAONOJb30BAHUHM, a  TakK€  Pa3yMHOM  HCIOJb30BAaHHU
JOCTMKEHHM HAyKH M TEXHOJIOTMW JUId JaJbHEWILIEr0 pPa3BUTHS

YCIJIIOBCYCCKOI'O O6H_ICCTBa

10

OBnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ mH(pOpMaIuen
(GU3MUECKOTO  CO/AEpXKaHMUS C  KCIOJIb30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTH MOJyyaeMoi nHpopmanuu

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATAOIINE
ACTPOHOMHUYECKUE TOHSATHS, TEOPUM U 3aKOHBI JUIS aHaidu3a u
00BACHEHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3HBIX CHUCTEMAX, B MEXIAIAKTUYECKON Cpele; JIBUIKEHHUS

HeOECHBIX TEJI, DBOJIOLIMY 3BE€311 1 Beenennoi




INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O ®PU3UKE

Kox

Kox

pa3aena/Tem 3JIEMEHT

bl

a

1.1

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

MEXAHUKA
KNMHEMATUKA

MexaHI/I‘-IeCKOG ABUXKCHUC. OTHOCI/ITGHBHOCTB
MEXAHNYCCKOT'O IBUXCHUSI. CHCTeMa oTCUéTa
MaTepI/IaJIBHa}I TOYKaA.
- , TPaeKTOopHS
E& pammyc-BeETOp:
F()= (xlr) e L=(0)), nf AF

TpacKIOpILA, L

NEPCMEIIICHIIC! 0,
AF=F(ty)-7(t))=r, -1, = :
=({Ax, Ay, AZ).

=y

IyTk.
CroseHNe nepeMeleHInt:

Any =i, +47,

CxopocTb MaTepUaIbHOW TOYKHU:

_ Ar
b= —

ﬂf =‘Vr = [U.'."L{T‘U:]"

Ar—+0

s
=0

A " : .
U= — =X,. AHAJIOTIMYHO v, =y,, U.=C
CnoxeHie CI{GpGCTEﬂ: 0, =0, +D;-
BLI‘-II/ICJ'ICHI/IC HepeMCH_ICHI/ISI nu I'Iy'TI/I MaTepHaHLHOﬁ TOYKH
MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 IrpaduKy

3aBUCHUMOCTH Vx(t)




; " . AD . )
YeKopeHile MaTepUATEHON TOUKI: d = TS =g'=(a,.q,.a4_}|.
F—i
Au, Loy,
a, =?' =(u, ) ". aganormIHO a_ =(u, J.a=(u)!
| KR

PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Vout

Ve (t) — vg, = const

PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKECHUE:!

at
X()=x, + Ut +——

wit)=u, +at

a, = const
1 1 !
vy, —w =2a (x—x)

[
TIpn ABITAEHINI B OMHOM HANPABIEHIN OYTh §= L1

CBoOoiHOE majieHne. Y CKOpeHHe CBOOOHOTO TIaJICHHUS.

Vi _.E ”.‘_‘-
L

o i .'I..'_

JIBmkeHue Tena, OpOIIEHHOTO TMOJT YTJIOM 0L K TOPU30HTY:
[.r{r} =Xy +Upt =2 +U,cosa-f
g.r . 2
13'{?} =¥, +U,f+=1— =y, + y,sina- r— &
! 2 2
v (t)=uv, =y, cosa

v (t)=v,, +g t=y,sino— gt

g.=0
g, =—g=const

KpuBonunerinoe npmxenue. J[BiskeHne MaTepruaibHOM
TOYKH IO OKPYKHOCTH.
VYrnoBas v IMHENHAsE CKOPOCTh TOUKU:

v = wR




1.2

IIpu paBHOMEPHOM JBUKEHUU TOYKH I10 OKPY>KHOCTH

_2n_2
w= = U

. HCHTpOCTpCMHTCJ’IBHOG YCKOPCHUC TOYKHU:

e = 5 = w?R

[TonHoe ycKOpeHre MaTepuanibHON TOUKHU

1.2.1

Teépnoe Teno. [loctynarenpsHOE U BpalaTeibHOE

JIBIJKEHHUE TBEPJIOTO Telia
JINMHAMUKA

Nuepumansubie  cucteMbl oTcuérta. IlepBbIii  3aKOH

Herorona. [IpuHnun otHocutensHOCTH ["anunes

1.2.2

1.23

1.2.4

Macca tena. IIlmoTHOCTE BeliecTBa:
m

.0=7

Cuna. [IpuHIUN Cynepno3uiiuy CUI:

- - -

FpaBﬂoueﬁCTB = Fl + F2 +...

Bropoit 3akon HpioToHa: 111 MaTepUalbHOM TOYKU B
NCO

-
-

F; = ma,

F = const

1.2.5

_—® -
F Fy

Tperuii 3akoH HproTOHA 11711 MaTepUanbHbIX TOYEK:

-

Fi; = —Fp

1.2.6

3aKkoH BCCMHUPHOI'O TATOTCHHA: CUJIBI IIPUTKCHUA MEKIY

TOYCYHBIMU MAaCCaMH pPAaBHBI

mpm;
RZ

F=aG

Cuma TsDKeCTH. HeHTp TSDKSCTH Tella. 3aBUCUMOCTh CHUIBI
TSOKECTH OT BBICOTHI h Haa TIOBEPXHOCTHIO IIIIAHCTBI

paauycom RO:




1.2.7

GMm

M9 = R + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuina tpenusi. Cyxoe TpeHHe.
Cua TpeHUs CKOJIbKEHUS:
Frp = uN

Cuna TPECHUS IIOKOA:

Koadduruent tpenns

1.2.9

1.3

1.3.1

1.32

1.33

[aBienue:

CTATHUKA

MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALCHMUS:

IM| = Fl, rae | — nnedo cusibl OTHOCUTENIBHO OCH,
npoxojsuien yepes Touky O NeprneHIuKyJIIpHO PUCYHKY
[lenTp Macc tena. LleHTp Macc cucTtemMbl MaTEpUaIbHBIX

TOYCK:

? myr + myry+...
r].[.M. =
my; +my+...

B onHOpOogHOM TOJIE TSIKECTH

(g = const)

HOCHTP MACC TCJIa COBIAAACT C €0 HECHTPOM TAKCCTU

VYcnosus paBHoBecust TBEpaoro tena B UCO:

[4M1+4M: +...=0

IF1+F':+...=[J




1.34 3akoH [Tackana

HaBnenue B xuakoctu, nokosiieiics 8 UCO:

3akoH Apxumena:

>
>

FApX = _PBbITECH’

1.3.6 €CJIM TeNO U KUAKOCTh nokosaTcs B UCO, To

FApx = ng/BbITeCH

VcnoBue nmiaBaHus T

3AKOHBI COXPAHEHNWA B MEXAHUKE

NMiynbsc MaTepralbHON TOYKU:

1.4.1 > >
p=mv

NMirynbsc cuctemsl Tei:

1.4.2 > > >
p=p+p2t..

3aKOH U3MCHEHUS M COXPAaHEHHS UMITYJIbCA:
B UICO

-

Ap = A(pl + P2 +.. ) = FlBHeLL[HAt + FZBHemﬂAt+- .

1.43 B CO , ecitm
Ap = A(py +pp+...) =0

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTuBHOE ABHKEHHE

F

Ar I

Pabora cuiibl Ha MalloM NEpCMCIICHUN

1.4.4

;1:|F|-|.-j.f|-c05 a=F -Ax




'Q:”l?

]
145 MOIIHOCTD CHUJIBI:
Ad
P=— =F-vu-cosa
Af ol

Kunernueckast sHEprus MaTepuaibHON TOUKHU:
. mv?  p?
1.4. =0 =5
6 KHWH 2 Zm
3aKOH W3MEHEHUS KHHETUYECKON SHEPTUU CUCTEMBbI

MarepuanbHbix Touek: B UCO AExkun = Al + A2 + ..
[loTeHumanpHas SHEPrUs:
JUISL TIOTEHIIMATBHBIX CHII

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IToTreHnuanbpHas OHCPIruAa MaTepHaHbHOﬁ TOYKH B

OOHOPOJHOM IIOJIC TAXKECCTHU:
1.4.7
EHOTeHu =mg h

[TorennuanbHas SHEPrus yrnpyro aeGopMupoBaHHOTO
Tea:

kx?
EHOTeHu = T

3aKoH U3MEHEHUS U COXPaHCHUA MEXaHHYECKOU OHCPIUH:
Euex = Exim + Enorermn.

1.4.8 B IICO AEyex = Agcex menoresn. cuns

B IICO AE,ex =0, eclI Agcex senoresmn can = 0

1.5 MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI
['apmoHMueckue  KojeOaHUs ~ MaTepUAIbHOM  TOYKH.
1.5.1 Avmmutyna u Qaza  kosnebanuil. Kunemaruueckoe

OITMCAaHUC!




x(f) = Asin ot + @, ).
v(f=x/,
a(H=(v,),=—e'x(f) =a, +0'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.
JlnHamMuyecKoe ONucaHue:

ma, = —kx,

OHepreTuyeckoe  OmucaHue  (3aKOH  COXPaHEHHs

MEXaHUYECKOM SHEPrun):

mi kY omg kA
N M

2 2 2 2

CBsi3b aMIUIMTY/Abl KoJeOaHWH CMEIeHHs] MaTepuanbHOM
TOYKM C aMIUIMTyJaMH KoJjieOaHul €€ CKOpOCTH H

YCKOpPCHHUA:

U =04, a_ =04

[Tepuon n yactoTa KoeOaHU:

[Tepron mManbIx cBOOOMHBIX KOJIEOAHHI MaTEeMaTHUECKOTO

MasiTHUKA!
1.5.2 i
T=2m |—
4
[Tepuon cBOOOIHBIX KO€OaHUH NPYKUHHOTO MasiTHUKA!
m
T=2n]—
k
153 Beinyxennsle  konebanus. Pe3onanc. Pe3onaHcHas
o KpuBas
Ilonepeunble ®  mpojosibHbIE  BOJHBL.  CKOpPOCTH
pacrpoCTpaHeHus U JUIMHA BOJIHBIL:
v
1.5.4 1=y =2
v
WnTepdepenius u qudpakius BOJIH
1.5.5 3Byk. CKOpOCTb 3ByKa




MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA

MOJIEKVYJISIPHAS ©U3NKA

Mopenu cTpoeHHs Ta30B, >KUAKOCTEH M TBEPABIX TeII
[Tyctbs TepMoanHaMuyeckas cucrema (Tesno) cocTout u3 N

OJMHAKOBEIX MOJICKYII. Torz[a KOJMYECTBO BCIICCTBA

2.1.1 v—ﬁ—m
Ny

rae Ny— uucio ABOrajapo, m — macca CUCTeMBI (Telna),

U — MOJISIpHAast MacCa BCIICCTBA

2.1.2 TertoBoe NBM)KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.1.3 B3auMoaelicTBuEe yacTHI BEIIECTBA

2.1.4 Huddyszusa. bpoyHOBCKOE BUKEHHE

2.1.5 Mopens uneanpaoro raza B MKT

CBsi3b MEXIy JaBICHUEM U CpPEIHEH KHUHETUYECKOU
SHEPTrUe  MOCTYMaTeJIbHOTO  TEIUIOBOTO  JABUKCHUS

MOJIEKYJI UJIealbHOTO Tra3a (ocHoBHOE ypaBHeHre MKT):

1 = 2 (mp*) 2 —
p:—m:nv =_n-. :} =§n.grx
2.1.6 3 3\ 2

rre m0 — macca OTHOW MOJIEKYJIbI,

Tl=v

7 - KOHLIEHTPAIIHS MOJICKY T
2.1.7 AbcomoTtHas Temneparypa: T =t +273K
CBsi3p TemmepaTypel raza co CpeAHell KHHETHYECKOH

BHGPFHGﬁ IMOCTYHNAaTCJIbHOI0 TCIJIOBOTO JBMIKCHHA €TI0

2.1.8 MOJICKYIJI:
E]:ﬂ__ | W‘. k]
T e ~

’

2.1.9 VYpasuenue p = nkT




MOI[GJ'IB HUACAJILHOTO Ira3a B TCpMOJUHAMUKCE!

_[ Vpaerenne Menneneesa — Knanefiposs

| BeIpackeHH e 11 BHYTPeHHSH JHSPTHH
Vpaeaerne Mengeneepa — KnaneiipoHa (npnMeHIMElE $opMBl
JAMIICI):
. om RT
V=—RT=vRT=NkT, p=—",
2.1.10 PP S
BripaeHile A BHyTPeHHeql HEPIIN OJIHOATOMHOTO ILIEATBHOTD
rasa (IpIMeHIMEle dopME! 3amici):
.3 I pr_3m _ 3
U —E\RT -EJ-’U' _E_LRT = \fUT—EPV
3akoH JlampTOHa MJIsl JaBJIEHUST CMECH Pa3peKEHHBIX
21.11 rasosB:
p=p1+p+..
M3omporieccbl B pa3peKEHHOM Tra3e ¢ IOCTOSHHBIM
yuciaoM MoJekynl N (C  TOCTOSHHBIM —KOJMYECTBOM
BEIIIECTBA V):
uzorepma (T = const): pV = const ,
uzoxopa (V = const):
P_ const
T
u3obapa (p = const):
2.1.12
v t
— = cons
T
I'padmyeckoe mpeacTaBneHune U30MporeccoB Ha pV-, pT-u
VT- nnarpammMax.
OObenMHEeHHBIN Ta30BbIM 3aKOH:
124 ;
— = cons
T
JUTS IOCTOSIHHOTO KOJIMYECTBA BEILIECTBA V.
Hacpimiennsle ¥ HeHachIIeHHBIE Taphl. KadecTBeHHas
SET 3aBUCHUMOCTD IUIOTHOCTH M JAaBJIEHUSI HACBHIIICHHOTO Hapa
OT TEeMIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMa
HACBIIIEHHOTO Mapa
2.1.14 BnaxunocTs Bo3ayxa.




OTHOCHTEIbHAS BIIAXKHOCTD:

¢ _ Pruapa (T) _ Prapa (T)
Puaceimapa (T) Puacsimmnapa (T)

H3meHenue arperaTHbIX COCTOSIHUM BEILIECTBA: HUCIIapCHUC

21D Y KOHJICHCAIUs, KUTICHUE KUJIKOCTH
N3MeHeHue arperaTHbIX COCTOSHUM BELIECTBA: IUIABJIEHUE
2116 Y KpUCTaJUIA3a1us
2.1.17 [TpeoOpaszoBanue 3HEPTUM B (PA30BBIX MEPEX0OAaX
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEPATypa
222 BnyTtpeHnHss sHeprus
Temonepenaya Kak crnoco0 H3MEHEHHUS BHYTPEHHEN
2.2.3 sHeprun  0Oe3  coBepmieHus  pabotel.  KoHBekuws,
TETJIONPOBOIHOCTb, U3JIYUCHUE
KonuyecTBO TEIIOTHI.
224 VY nenbHas TEIIOEMKOCTh BEILIECTBA C:
Q = cmAT
VY nenpHas TemioTa napoodpazoBanus L: O = Lm.
2.2.5 VY nenpHas TerioTa miaasieHus A: Q = Am.
VnenpHas TeminoTa cropaHus TommBa q: O = gm
DnemeHTapHas paboTa B TEPMOJMHAMHUKE:
A =pAV
2.2.6
Breruncnenne paGotel mo rpaduky mporecca Ha pV-
JIuarpaMme
I1epBbIil 3aKOH TEPMOTMHAMUKH:
Q12 = AUsz + Ay, = (U — Uy) + Ay
2.2.7
Anunabara:
Q12 = 0= Ay, = (U; — Up) =AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumele nporiecchbl
[Tpunimne! aeiicTBus TermnoBbix mamuH. KIT/;
2.2.9 ,-]=‘43aw =QM—|Qm|=l_|gm|
o, o, Q




2.2.10

MakcumanbHoe 3Hauenue KII1/. Iukn Kapno:

r__-T T
MaE T =1 =u=1—ﬂ
V= Mg T T

HATD HiTp

2.2.11

3.1

YpaBHeHHE TEIUIOBOTO OallaHca:
Ql + Qz + Q3+: 0

OJIEKTPOJMMHAMUKA
OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzauusi Ten M €€ NPOsABICHUS. DJIEKTPUUECKUN
3apsaz. JBa Buaa 3apsaa. DIeMEHTApHBIA JIEKTPUYECKUN

3apsijl. 3aKOH COXPAHEHUsI AJICKTPUIECKOT0 3apsiaa

B3aumopeiictsue 3apsioB. Toueunsie 3apsiabl. 3aKOH
Kynona:
B OJIHOPOJHOM BELIECTBE C AUDICKTPUIECKON

MMPpOHUIIaACMOCTBLIO

q,

F=k|"?1|'|?: 1 _|"'.?'1|'1
A 4mes, -

BJ'ICKTpI/I‘ICCKOG noie. Ero HeﬁCTBHC Ha OJJICKTPHUYCCKHEC

3apsi bl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

N F

qnpoﬁﬂbu‘/'[

ITone Toueunoro 3apsaa:

q
Er=kr—2

OIHOPOAHOC IT0JIC:

>

E = const.

KapTuns! mMHMNA HaIPsHKEHHOCTH ATUX ITOJIEN

IToTeHUIMAIBHOCTH QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

HOTGHHI/IaIH)HaSI OHEpIUd 3apdnaa B JJICKTPOCTATUYCCKOM




I10JIC.
W =q¢
A=—AW

HOTCHHI/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:
w

¢=;

CBs13b HaHpﬂ)KéHHOCTI/I noji1i M PpasHOCTHU IOTCHIMAJIOB

JUISL OTHOPOJIHOTO AekTpocTaTuyeckoro momst: U = Ed

[TpyHIMI CyneprO3ULIUH FIEKTPUUECKUX MTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+

ITpoBOJHHMKH B 3JIE€KTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsA0B: BHYTPH IIPOBOJHUKA
Et=0

BHYTPH M Ha MIOBEPXHOCTH IPOBOJHMKA () = const

I[I/ISJ'IeKTpI/IKI/I B QJICKTPOCTATHUICCKOM I10JI€C.

JusnexkTpuyeckasi IpOHULIAEMOCTD BEILIECTBA €

3.1.10

Konpnencarop. DneKTpoéMKOCTh KOHICHCATOPA!

q
C==
U

aﬂeKTpOéMKOCTL IJIOCKOT'O KOHJACHCATOpaA:

£€9S

d

Hapannenbﬂoe COCAMHCHNEC KOHIACHCATOPOB:

q = q1+q2+...,U1 = UZ :---rCnapann_C1+C2+---

IlocaenoBareabHOE COCAUHEHHE KOHACHCATOPOB:

3.1.11

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpa:
_qU _CU* q°
€T 2 2 2

3.2

3AKOHBI TTIOCTOSAHHOI'O TOKA

3.2.1

Cwuna Toka:




322

3.23

I:ﬁ
A |50

IToctosiaHEII TOK: I = const

Jnst mocrosiHHOTO TOKA q = It

VYcnoBus cyiecTBOBaHUS JIEKTPUUYECKOTO TOKA.
Hanpsioxenne U u 3/IC E

3akon Oma Jy1s ydacTKa Lenu:

324

DneKTpuuecKoe COINPOTHUBIICHUE. 3aBUCUMOCTh
COMPOTHUBIICHUSI OJTHOPOJHOTO MPOBOJHUKA OT €r0 IJIUHBI
U ceueHus. Y 1eJIbHOE CONPOTHUBIICHUE BEILIECTBA.

l
R:,DE

3.2.5

Ucrounnku Toka. 3]C uctouHmka ToKa:

ACTopOHHchml

q

E =

BHyTpeHHee conpoTUBIIEHNE HCTOYHHUKA TOKA

3.2.6

3.2.7

3.2.8

3axon Oma 715 OJTHOM (3aMKHYTO) 3NeKTpruueckoi nenu: E

=R + Ir, oTkyzna

E,r|

[TapatenpHOE COEAUHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=02=..,
1 1 1

=—+—+..
Rnapaﬂn Rl RZ

HOCHeHOBaTCHBHOC COCAUHCHUC ITPOBOIHUKOB:
Uu=ul+02+..,I1=12=..,
RHOCJ'[ = Rl + R2+

Pabota snekrpuueckoro Toka: A = [Ut.
3akon J[xoyns — Jlenma:
Q =I%Rt




Ha pesucrope
U2
R:Q=A =12Rt=IUt:Ft

MontHoCTb SJICKTPHUYECKOI'O TOKA:

P= E =JU
At Ar—)
TerioBast MOIIIHOCTH, BbIAEISIEMAs HA PE3UCTOPE:
2
3.2.9 P=I:R=L—:=IL"
R
MoniHOCTh HCTOYHHKA TOKA:
AAd
-
Ar—0
CBOOOJIHbIE ~ HOCHTENM DJJEKTPUYECKHX  3apsjoB B
32,10 MPOBOJHUKAX. MeXaHu3Mbl IPOBOAMMOCTH  TBEPIBIX
o METAJJIOB, PACTBOPOB U PACILJIABOB 3JIEKTPOJUTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBBINA 110/
33 MATHUTHOE I1IOJIE
MexaHndeckoe B3aMMOJICHCTBHE MAarouToB. MaramTHOE
nosne. Bekrtop MarHuTHOM — MHaykumu. [IpuHnun
CYIEPITO3UIIMN MATHUTHBIX MOJIEH:
3.3.1 B =By + B,+...
Jlunun wHAYKIMU MarHuTHOro mnond. KapTuna nuHMi
WHIYKIAN MAarHuTHOT'O IIOJIS IIOJIOCOBOTO u
MOJAKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Dpcrena. MarHuTHOE TMOJI€ TPOBOJHUKA C TOKOM.
330 KaptuHa nuHMI MHAYKIUMKW MarHUTHOTO TOJI JJIMHHOTO
o NpSAMOr0  MPOBOJHUKA M  3aMKHYTOIO  KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM
Cunia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
333 F, = IBlsina
TJ€E 0. — YTOJI MEKLY HAIPAaBIEHUEM MPOBOJIHUKA U BEKTOPOM
Cwuita JlopeHiia, e€ HanpaBJICHUE U BEJIMYNHA:
334

Frop =1 q | vBsina




34

34.1

I/I€ 0L — YTOJI MEXly BEKTOpaMu
JIBu>keHME 3apsHDKEHHOM 4acTULIBI B OJTHOPOJAHOM MarHUTHOM

noje
OJIEKTPOMATHUTHAA MH/IYKIMA

[ToTok BeKTOpa MAarHUTHOM MHIYKLIUU:
® = B,,S = BScosa

B

n
|0
G2

342

SBnenue anexkrpomaruuTHOM UHAYKIMU. D/]C unaykunu

343

34.4

345

3aKoH 3eKTpoMaruuTHol nuaykuuu dapanes:

AD
= :—(I:l"
5 At

i
Ar—)

O/1C uHAYKIMUU B IPSIMOM IIPOBOJAHUKE ATTHMHOM |,

ABKYIIEMCA CO CKOPOCTBIO

—

(vJ_ l>IEiI=Blv

B OJTHOPOJIHOM MarHuTHOM Iose B:
| E; |I= Blvcosa

rac a — yroj Mexay BEKTOpOM Bu HOPpMAJIBIO N K

-
-

IIJIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLI luv

IIpaBuno Jlenna

3.4.6

WNHIyKTUBHOCTB:

L_CD
T

nm © =11
Camounnykuwus. 3[1C caMOMHIYKITHH:

Al
E=-L| =-1I

-0

3.4.7

3Heprm{ MAarauMTHOTI'O ITOJIA KaTyYIIKH C TOKOM:




_LI2

W, =
L=

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 1 BOJIHbBI

Koneb6arenbupiii KoHTYp. CBOOOAHBIC JIEKTPOMArHUTHBIC

Kosie0aHus B UI€aTbHOM KOJIeOaTeIbHOM KOHTYPE:
(9(1) =Gumssin( o+,

lf[ ) =q; =g, cos| of +@, | =1 __cos|of +q,

3.5.1 ®opwmyia TomcoHa:
T =2nVLC
OTKyZa
2 1
w=—=—
T LC
CBs3p aMILUTUTY/IBl 3apsiia KOHJIEHcATopa € aMIUIMTYIOoU
CHJIBI TOKa TMpPH  CBOOOJHBIX  3JIEKTPOMArHUTHBIX
KOJICOaHUSX B UACATHLHOM KOJI€OaTeIbHOM KOHTYPE:
— Im
qﬂlﬂ.ﬂ -
o

35 3aK0H COXPAaHEHHS SHEPTHH B UACATHHOM KOJIeOaTeIbHOM
KOHTYDE.

353 BriHy>KIeHHBIE 2JIeKTPOMarHUTHbBIE KoneOanus. Pe3onanc
Ilepemennbi  TOK. IIpousBoxcrBo, mepenaya U
MoTpeOIeHUE IIEKTPUUECKONU SHEPTUH

3.5.4 . ., . .,

B¢ & LuNY I el i ¥ o LI
+ = SRR = TEE = const.
2 2 2 Z
CaoiicTBa AIEKTPOMATrHUTHBIX BOJIH. B3aumnas
OpHUEHTAIMSI BEKTOPOB B DJEKTPOMArHUTHOW BOJHE B
3.5.5

BaKyyMe:

ElBlc




3.6

[llxkama  2IEKTPOMArHUTHBIX BOJIH. IIpumenenue

3.5.6
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
361 [IpsamosiMHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOJIHOMU
cpene. Toueunslid ucTouHuk. JIyd cBeTa
3aKOHBI OTPa)KEHUs CBETA.
a=pf
3.6.2
wlp
3.6.3 [TocTpoenne n300paskeHMiA B TUIOCKOM 3epKaiie
3aKOHbI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
AOCONIOTHBIN MOKa3aTesb MPETOMIICHHS:
c
Nage = —
abc v
OTHOCHTEBHBIN NIOKA3aTENb TPETOMIICHUS:
Ny "
Nory = =
3.64 n V2
H|
n;

3.6.5

Xox 1y4yei B Ipu3Me.
V1 =V3, Mk =Mk
CooTHolLIEHHE YaCTOT U COOTHOLIEHHE JIMH BOJH IIPH

nepexoae MOHOXPOMATHUYCCKOIO CBETa YCPE3 TIpaHULY

pa3aciia AByX OINTHUYCCKUX CPCU:




H': = ”. "1

%

[TonHoe BHYTpeHHEE OTpaskeHHE.

IIpenenbHbIiA yro MOJIHOTO BHYTPEHHETO OTPasKEHUS:

. 1 n;
Sinay, = =—
Noru n

3.6.6

3.6.7

3.6.8

3.6.9

Cobuparomue u pacceuBarolue JUH3bl. TOHKas JTUH3a.

(-DOKYCHOC PacCTOAHUEC U OIITHYCCKAs CHUJia TOHKOH JIMH3HI:

<
™
)
=
=
o
(¢}
jan}
=
UCD
=1
)
os]
)
[¢)
2
o
(¢}
=
=
jas}
w
o
=i

F\ h
f

e

B ciydae pacceuBarolen JIMH3bL:

1
D0 = F =—0,
D

h 1fl
[=—=—1
H d

Xox nyya, IpOEALIEro JIMH3Y MO MPOU3BOIbHBIM YIJIOM
K e€ rIaBHOM onTrueckoi ocu. [Toctpoenne nzoOpaxkeHuit
TOYKM W OTpe3ka MmpsAMOil B  coOuparomux U

pacCCuBaArOIMX JIMH3AX U UX CUCTCMAX

dotoanmapar kak onTuyeckuid npubop. Ima3 kak

OIITUYECKaA CUCTEMA

3.6.

Untepdepeniuss  cBera.  KorepeHTHbIE  HCTOYHHUKH.




VYcnoBust HaOMOJEHUsT MaKCUMYMOB M MHUHUMYMOB B
UHTEp(PEpPEHIIMOHHON KapTUHE OT JABYX CHH(A3HbBIX

KOTCPCHTHBIX HCTOYHHUKOB:

MAaKCIIMYMBEI — A=2m—, m=0,+1,+2 +3_

MITHIIMYMEI — .-i={2an+1:]’—F;, m=0,£1,£2 £3,

-

Hudpakuus cera. dudpaxnuonHas pemérka. YciaoBue
HaONIOJCHNST TJIaBHBIX MAaKCHMYMOB MpHU HOPMaJbHOM

NaacHU MOHOXPOMATHYCCKOTO CBETA C )IHHHOﬁ BOJIHBI A

3.6.11 )
Ha peIéTKy ¢ nepuojom d:
dsing,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1V AJIN3M
A1l I'mnoreza M. Ilnanka o kBanrtax. @opmyna Ilnanka: E =
o hv
®otoHbl. DHeprus (HoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbe poToHa:
_E h h
P=C=7C 77
413 ®otorpdexr. Onwvitet  A.I.  CromeroBa.  3aKOHBI
o doro3pdexra
VYpaBHenue DitHiuTeitHa 1151 poTodPdexra:
E¢0T0Ha = ABbIxoza + Eyymax;
hc
414 Egorona = v =7
hc

ABbeo,aa = hv}cp = 1
Kp




4.2

2
Mmv-max
Exuumax = 2 = eUzyy

4.2.1

4.2.2

[laBiieHue ceera.
JlaBneHue cBera  HAa  MOJHOCTBIO  OTPAXKAIOILYIO
IIOBEPXHOCTb M HAa  IOJHOCTBIO  IOIVIOLIAOLLYIO

IIOBEPXHOCTH
OU3NKA ATOMA
ITnanerapHast MOAENIb aTOMA

[Tocrymare Bopa. M3nyuenwe u mornomeHue (GpoToHOB
IpU Mepexofe aroMa C OJHOTO YPOBHS JHEPTUU Ha
JIPYTOM:

hv = he =|E"—E

5
i

m |

423

JInHelyaTeie CIIEKTPBI.

CriekTp ypoBHE# SHEepruu aToMa BoA0poa:

_13,63B
E, =222 5-1,23, .
n-

4.3

OU3NKA ATOMHOI'O APA

4.3.1

432

433

Hyxnonnas monens siipa ['eitzenOepra — MiBanenko. 3apsin

anapa. MaccoBoe uuncio siapa. M3oTomnbl
PannoakTMBHOCTB.
Anbda-pacnan;
AX—>44Y+ 4He
bera-pacnan.
DNeKTpOHHBIN B-pacnai:

A A 0 -
X7 Y + je+v,

[To3utpouHslii B-pacnan:
A Avr o 0=
sX—= Y + jé+ v,

I'amma-uznydenue

3aKkoH PaaArOaKTUBHOI'O paciiaga:

-t
N(t) = Ny % 2T

HyCTB m — MaccCa paaAuOaKTUBHOI'O BCIICCTBA. Torma




-t
m(t) =mgy* 2T

434 Snepubie peakuuu. [lenenue u cuHTE3 SAEP




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

®usmka, 10 kmace | Kacesaaos B.A. OO6I11eCcTBO € 1.1.3.9.2.1.
®usnka; yriayoieHHOoe OrpaHUYEHHOU
o0OydeHune OTBETCTBEHHOCTHIO
«IPODAY;
AknmonepHoe
ob1ecTBo
«3naTenscTBO
«IIpocBenieHue»

®usuka, 11 kmacc | KacestHoB B.A. OO011ecTBO C 1.1.3.9.2.2.
dusuka; yIayOJieHHOE | OrpaHUYeHHON
oOydeHue OTBETCTBEHHOCTBHIO
«JPODAY;
AKIIMOHEpHOE
00IIIeCTBO
«H3maTenbcTBO
«IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. CaypoB IO.A. ®usuka 10 xmacc. Knaccmueckuin kypc. Iloypounsie
pa3pabotku k yuebHuky ['. S. Mskumesa, b. b. byxosuesa, H. H.
Corckoro. -5-¢ u3a.- M.: [Ipocsemenue, 2022. 277 c.

2. CaypoB IO.A. ®uszmka 10 knacc. Knaccuueckuii kype. Iloypounbie
paspabotku k yueOoHuky ['. S. Mskumesa, b. b. byxosmesa, H. H.
Cortckoro. -5-¢ uza.- M.: IIpocsemenue, 2022. 274 c.

U ®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
bu6moreka [{OK. — pexxum nocryna https://m.edsoo.ru
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