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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero obmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeil mporpaMmbl BocnuTaHus U KoHuenum
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®eneparnuy,  peaqu3yOIMMX  OCHOBHBbIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIEA0BATENIBbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeru OOy4YeHHs, BOCHUTAHUS U PA3BUTUS OOYUYAIOIIUXCS CPEICTBAMU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKIbIM
oOy4JarommMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUs: TUUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o ¢uU3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITOJI30BaHA YUUTEIAMU (DU3UKHU TSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY YUUTEICH 1
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAUMYECKUX
MOJXO/JOB K TMpernojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJIep KaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBJIICHUM, HW3y4aeMbIX XHUMHUEH, OuoJOrHuei,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTEpUaJOB C 3aJaHHBIMU CBOWCTBaMH. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0ydyaromerocsi, B (pOpMHUPOBAaHUE YMEHUN NPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (pu3HuKHN Ha ypOBHE CpPETHETO OOLIET0 00pa30BaHUs MOJIOKEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEILECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanys mOpeanoiaraeT HCMOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0iaEHHOTO YpOBHS
IPEANOaraeT 3HaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKUW M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHue coJiepkanusi MPorpaMMebl 1Mo (PU3HMKE JTOJKHO OBITh MOCTPOCHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. s yrioyOnéHHOTO
YPOBHS — 3TO CHCTEMA CaMOCTOSITEJIbHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATIBHBIE YUYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuala, 1abopatopHbie pabOThl U pabOThHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 kmaccos, mubo0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pabOT, KOTOpHIE
IPOBOJASATCS B Mpoliecce U3ydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAaHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 HKCIIEPUMEHTA,
7a00paTOpHBIX padOT M MPaKTUKyMa MpPE/CTaBlieHa €IMHBbIM NepeyHeM. Brioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUYECKUX Pa0dOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN OYPOYHOTO
IUTAHUPOBAHUST W OCHalleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJicHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TIPSMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHOENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM U1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCSA 3aJladyd C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTETpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3ienioB. [[s kadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJlaHUsl Ha OOBSICHEHUE/TIPEJCKA3aHue MPOTEKAHUs
bu3nYecKuX SBICHUN U MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOYIoIIre BhIOOpa
(bu3MYecKO MOJENH ISl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CIeUeHUI0 Y4eOHOro mporuecca Kypc (GU3UKH YriyOJa&éHHOTro
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kaOuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [IJIs BBIMOJHEHHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYyI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET TOCTAHOBKY
NEPEUUCICHHbIX B TMporpaMMe 1o (U3MKE KIIOYEBbIX JIEMOHCTpALUA s
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  MPOILIECCOB, HSMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.

JlaGopatopHoe o00OOpyAOBaHHE [JIsI YUYEHHYECKHUX MPAKTUYECKUX pPadoOT
dbopmupyeTcs B BUJE TEMAaTHUYECKUX KOMIUIEKTOB M OOECIeuMBaeTCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HEJIIMHU U3y4eHUs] PU3UKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dopMupoBaHHe UHTEpeca M CTPEMJICHHS OO0y4alommMxcsi K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIEKTyaJIbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYKAIOIUM SIBJICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa M3yUYEHHsS OCHOB
CTPOEHUS MAaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiu (PU3UKU [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyaymiei
npo(hecCHOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHI0 B 3TOM HallpaBJICHUU.

JlocTikeHne 3TuX 1elield 00ecrneuyrnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (u3uKy,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

(dbopMHpOBaHUE YMEHHI MIPUMEHSATh TEOPETUUECKUE 3HAHUA AJI1 O0BICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAC WU JUIsI TMPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HHU;

OCBOGHHE CIIOCOOOB pEIIeHUs pa3W4yHBIX 3a/7ad C SIBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENLHOE CO3JaHue
bu3nyeckoil MoJenH, aJeKBaTHOM YCJIOBHSM 3aJladyd, B TOM YHCIE 3a]ad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MIPOLIECCOB, UX BIMSHHS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OINPENENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

CO3JJaHHE YCJIIOBUHM JUIsI Pa3BUTHS YMEHUM IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro npeamera «®Pus3uka» Ha YpOBHE CpeAHEro oOIIero
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢pusuku (yriayOn€HHbIN ypoBEeHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEJEIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHHUS JTA0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiilt MeTO IO3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEpUMEHT M TEOpUsl B Ipollecce Mo3HaHus npuponabl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[lorpemHocT  u3MepeHuit  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne cuiibl TOKAa W HANPSHKEHUST B LEMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOIO JIBHUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpenHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIieHnii U CI0KeHHE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATbLHON TOUKH OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCMMOCTb KOOpPAMHAT, CKOPOCTH M
YCKOPEHHS MaTEpPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas cKopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHTCHLIMAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTepUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

HamnpaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEH, TPACKTOPHUIl, CKOPOCTEM NBHKEHUS OJHOTO M TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

M3yyeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

W3yyenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHON 3aBUCHUMOCTH MEXAY J1aJbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHne IBHKEHHSA Tella MO OKPYXKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCMMOCTH Iepuojia OOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. Mueprumanehble cuctemsl oTcyéta. lIpmHumn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckas CKOpOCTb.

Cwia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJIBKEHUS U CUJa TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBuKeHUs Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K TelIy CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomol, nPAKMUKYM.

N3mepeHre paBHOACUCTBYIONICH CUJI TIPU JABMKEHUH OpYyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruUMOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimenTa
3aBucuMocT Frp(N).

HccnenoBanue nBrXeHUS OpycKa MO HAKIOHHOM IMIJIOCKOCTH C IMEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>KEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkW. [IpeacraBiieHMe O COXpaHECHHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. lloTeHuumaneHas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpU U BHeE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm [ UACaNbHOM JKHUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHu4yecKkre yCTpOMCTBA M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3meHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

M3mepenne nMiyiibea Teia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUH.

M3mepeHne KHHETUYECKOM YJHEPTUM TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TTOTEHIIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYysipHO-KuHeTndeckoi Tteopun (MKT), wux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIABIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3za JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBL. YpaBHeHHEe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omporneccrl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOpUU UACAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopnenu ABUKEHUS YaCTHIL] BELIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Juddysus sxkuIKocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u uccieoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

HccnenoBanre mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHS IIPH
TeII000MeHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mporecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3y4yeHue n30X0pHOro npouecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJMHAMMYECKON CUCTEMBI. BHEIIHNE M BHyTpeHHUE napaMeTpshl. [lapamerpsr
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYWH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
mpoiiecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBbiii 3aKkOH TEpMOAMHAMUKHU. BHyTpeHHsAss dHeprus. Komumuectso
TEIJIOTHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tefia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! gercTBus TertoBbix MamuH. KIT/T.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIM W KapOIOpaTOpHBIA JABUTATENH, TNapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TEIUIOBOM» U AJIEKTPOIHEPTUHU.

Jlemoncmpayuu.

H3meHenune Temmneparypsl pu aanadaTHYeCcKOM PaCIIupPEHUN.

Bo3nymHoe orauso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanre npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamuibie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcanus. VcnmapeHue W KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HaceblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
paciipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpEeHHUsl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuiimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacipeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATS>KEHMUS.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumnisipabie sBiaeHusI.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX I1apPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MacChl MapoB B
ITOMEIIECHHH.

N3mepenne ko3 duirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMMKA.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHMAJIEKTPUKA M  MOJYIPOBOJAHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxkéaHocts  anektpuueckoro  mond.  [IpoOGueiid  3apsna.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTB JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAN AIEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSIYKEHHOCTH TOJIS U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilosme paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JIUMHUNA HaNpsOKEHHOCTH DJTHX TMOJEH |
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPsIIOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BEUIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrKeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOAMO/IA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsiKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAUHEHNE IPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenna.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TerioBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBIECHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW IenMu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yAaenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC rambBaHMYECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HONM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 paznruunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COIMPOTUBICHHUS METAIJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U npUMeCHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIHN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue ycCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3zopa3psaHble
JaMIIbl, 3JIEKTPOHHO-ITydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOJIMTOB.

3akoHsbI nekTponn3a Papazes.

HckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMMOCTD TMOAA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenue amextpoiusa.

N3mepeHne 3apsaa OJTHOBAJIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, NPOBEpPKA NPENJOKEHHBIX THUMNOTe3 (BBIOOp U3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBJISIETCS C YUETOM COJIEPIKATENIBHBIX MEXIPEIAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnule nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAay4yHbId (DaKT, rumnotesa, (u3MYecKas BeTUUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluHeilHas QyHKIuS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3anusg OHOOPraHMYECKOro TOIUIMBA JUId BBIPAOOTKH «TEIJIOBOW» W
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHallOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue ABMKCHUN C UCMOJIb30BAaHUEM MEXAaHU3MOB,
yu4€T CYXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), MCTOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTENb BHYTPEHHETO
CropaHus, napoBasi TypOuHa, ObITOBON XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYIPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKaA.

Tema 4. Maznummnoe noJe.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1one. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarunuTtHoe none B BemecTse. @eppOMArHETHKY, M1apa- U JUAMAarHETHKU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptuna nrHUI MarHuTHOM MHYKIIMH TOJIA IJTIMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoeiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JeiictBrue cumbl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUS AIIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1eiCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYuA.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BekTOpa MarHUTHOM
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOWM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENMH IOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOMHAYKIIHH.

DHeprusi MarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHUYecKUe yCTpPONMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emuu.

Jlemoncmpayuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOM WHYKLWH.

UccnenoBanne 3aBucumMoct IDJC MHAYKIMU OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanre sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon Manbix CBOOOIHBIX KOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmroenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul Irpy3a Ha HUTH OT
aMILTATY/IBI.

HccnenoBanune 3aTyxaromux KoieOaHuii 1 3aBUCUMOCTH Teproa CBOOO HBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanue kosneOaHUWN Tpy3a Ha MACCHUBHOM MpPYXHHE C UEJIbIO
dbopmupoBaHus NpeACTaBICHUIN 00 UAeaIbHON MOJIENIU IPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBanre BbIHYKACHHBIX KOJIEOaHUM.

HaOnronenue pezonanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYTOM IO/IBECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanrie BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ueanbHOM KosiebatenpHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHITbI TOKA B KOJI€0aTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BrinyxneHHbIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWs MpU  PA3TUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NU CHUHYCOMJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U moTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUECKUIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIHA.

['enepatop He3aTyXaIOMIUX JIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX1IeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3ucrop, kaTymka MHIYKTUBHOCTH M KOHAEHCATOpP B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHnc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

Nzyuenune tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanne pabOThl HCTOYHUKOB CBETA B IIETIH TIEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MpPOJOJbHBIE BOJHBL. Ilepuon, CKOpOCTh pacnpoCTpaHEHUs] W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUE, NpeioMJIeHHE, MHTep(epeHius u
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsI3HEHUE OKPYKAOIIEN CPEBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIMOCBA3U U TENIEBUICHU. Pagnonokamnusi.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieun,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HaOmronenue otpakeHus U IpeJIoOMIICHUs] MEXaHUYECKHUX BOJIH.

HaOmronenune natephepeHunu 1 1udpakiiuu MEXaHUueCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KosieOaHUM.

HccnenoBanre  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH: OTpPaKEHHE,
peIOMJICHUE, TOSIpU3anus, Tudpakims, “HTephepeHITUs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUSHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRBE.

Tema 4. Onmuxka.

[IpssMONTMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. JIyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MOKa3aTelb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH MPU IMEPEXOAE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xox nyueit B mpusme. [ucnepcust cBera. CiiokHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHEE oTpaxeHue. [IpeaenapHblil yroyl MOJTHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomie U pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
pacCTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JUH3BI OT €€ TeOMETPUU M OTHOCHUTEIIBHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHHUE, 1aBAEMOE JIMH30M.

Xoxa ny4a, MPOMIEAIIEro JMH3Y MOJA MPOU3BOJIBHBIM YIJIOM K €€ TJaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3aX U UX CUCTEMaXx.

OnTuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMOIEHUS MaKCUMyMOB M MHHMMYMOB B HWHTephEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiiacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonsapusanus csera.

TexHuyecknue YCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: OYKH, JYIa,
nepuckon, Qoroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIeHUsI CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieinb CBeTOBO/IA.

HccnenoBanre xoJa CBETOBBIX IIYYKOB 4YeEpe3 IUIOCKOMapaliebHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON pErETKY.

Habmronenue nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

N3mepeHue nokazaress npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IMIOCKOTO 3€pKajia v JIMH3HI.

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYEHHUS Ha ABYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIMOHHOTO CIIEKTPA.

N3mepeHnune 1uHbI CBETOBOM BOJIHBI.

[TonyueHue crieKTpa W3JIy4eHHUs] CBETOAMOA MPU MOMOIIU AUPPAKIIMOHHOM

PELIETKH.
Pasznes 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEIbHOCTH.
['panuubl  NPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtymatsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MaccChl C SHEPrUel U UMIYJIbCOM PENITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBEeCHOE TEIJIOBOE W3JIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemienuss Buna. I'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OitamreitHa 11t potodrddexra. «KpacHas rpanuiiay gorosrddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAIW3aluu JABWXKYylIelcsa yactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MUKPOCKON, COJIHEUHasi Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA YE€pPE3 CBETOJIMO OT HAIPSKCHHUS.

Tema 2. Qu3zuka amoma.

OnbITEl MO HKCCIEIOBAHUIO CTpOoeHUsi aroMma. I[lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienue GOTOHOB MPH MEPEX0ie aToMa
C OJIHOTO YPOBHS dHEPTUU HA OPYTOil.



Bunel cnexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauyuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHS.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HabGnrogenue TMHeHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast monens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amma-u3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJIE.
CBOICTBa MOHHU3UPYIOUIETO W3JIy4YCHUs. BiusHUE pagMOaKTHBHOCTH Ha YKUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT maccl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

®usuka 3a npeaenamu CtaHmapTHOW Monenu. TéMHas Martepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHus OeTa-4acTUl] aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHs acTpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IOCIIEIOBATEIHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenune n nBuwkenue CoiHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PennkToBOE U3ITyYEHHE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnble mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/ICTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JlyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIC MOTPEUTHOCTH U3MEPEHHUM (PU3NYECKUX BEITHYUH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopaTopHble pabOThI, TPAKTHUKYM) ).

O0o01marniee NOBTOPEeHHUE.



OO0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3nKa U TepMOJIUHAMUKAY», « DIEKTpoauHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUATBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIONIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKOW  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckol KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAy4YHbId (DAKT, rumnoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHH. TpHUroOHOMETpHUUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M WX MPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX (PUryp u 00bhEma Tel.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoJieOaTeIbHbIC
JNBWKEHUS B SKMBOM NPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAWOIIEH  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTMKA B MEIWLHUHE, ONTUYECKHE SBJIEHUS B >KHBOU
pUpoOJE.

Xumus: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
boToCchEMKA 3eMHOM TTOBEPXHOCTH, ceiicMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JMHUY 3JIEKTpONepeay, 3J1€KTPOJIBUraTelb, pajaap, paluonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meuyb, ynabTpa3ByKoBass JIUAarHOCTHKAa B TEXHUKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrocs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMHU HWHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOW U BOJIOHTEPCKOU NESITENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHUE K TOCYyJAapCTBEHHBIM CHMBOJAaM, JOCTHUXKECHUSIM
POCCHUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYHUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITENHHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTi GU3HKHU Ha TMPOTSHIKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBJICHUE JIEUCTBUM B OKPYXAIOIIEH cpeie Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHWE LEHHOCTU HAYyYHOW JESITEIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIHCKYIO
JESATENbHOCTh UHAWBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (DOpMyNIUpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M TPOTHMBOPEUMSI B PacCCMATPHUBAEMBbIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU MOCIIEICTBUN 1€ TEIIBHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH Pa0OTy B YCJIOBHSX peajgbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHS,

pa3BUBATh KPEaTHBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/IETh HAyYHOH TEPMUHOJIOTUEH, KIFOUEBBIMH MOHATUAMU U METOAAMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOU
NEeATETLHOCTH B 00JacTH (PU3KUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3a1ad  (pU3nIeCcKOoro
COJIepKaHMsl, IPUMEHEHUIO PA3JIMYHBIX METOJIOB ITO3HAHUS;

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U MPUMEHECHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M U aKTyaJu3UpOBaTh 3ajJauvy,
BBIIBUTAaTh TUIIOTE3Y €€ PpEIIeHUs, HaXOIUThb AaApPTryMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pPe3yJbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh UBMEHEHHE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa30BaTEIbHOM
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3NKE B TPAKTUYECKYIO OOJACTh
KU3BHEJEATEIbHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OpPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HHPOpMALHUHU (PU3HUECKOTO COJEpP KAHUS
U3 MCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalli3, CHCTEMAaTH3allMi0 M UHTEPIPEeTalni0 UHPOPMAIUU Pa3IMUHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOrO COJAEPKAHUSA B Pa3IMUHBIX (opMaTax ¢
yu€TOM Ha3HayeHWs WHGOpPMAlUMKU M IIeJIEBOM ayAUTOpUHU, BHIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBISTh OOIIEHHME Ha ypoKax (U3UKM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallud M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM  H
UHAMBUYaJIBHON paboThI;

BbIOMpaTh TEMATUKYy U METOJbI COBMECTHBIX AEUCTBHH C yuy€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

NPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHu30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeesaTh poyid ¢ y4€TOM MHEHUI YJaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO y4YaCTHHKAa KOMAHJIbl B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLEHUBATh HUAEH C MO3ULIUU HOBHU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh MO3UTHUBHOE CTPATErMUYECKOE IIOBEJECHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUECTBO M BOOOpakeHue,  ObITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTaBUTh H
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH paboThl ¢ YYETOM UMEIOUINXCSA
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

coco0CTBOBaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO SPYIAUIMH B 00JacTd
(Gu3MKHN, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTElIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTb KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HAaBBIKAMH TIO3HABATEIHLHOM pediekcHr Kak OCO3HAHUS
COBEPIIIAEMBIX JIECTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKcHy sl OICHKW CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHHIKCHUIO;

MIPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOIMOHATBHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM W TPOSBIATh THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIOMIEH  CIIOCOOHOCTh IMOHMMATh  AMOIIMOHAIBLHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHH OOIICHMSI,
CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemaTh KOH(MIUKTHI.

[TPEAMETHBIE PE3VJIBTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HAa YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOW HAay4yHON KapTUHE MUpAa,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUH  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUHN O (PU3NUECKON KapTHHE MUPA;

pasznuyath YCJIOBHS NPUMEHMMOCTH MoJeNed (QU3MYEeCKUX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MATEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoJOTHO ymopyras naedopmaius, aOCOIOTHO
ynpyroe 1 a0COJIFOTHO HEYNIPYroe CTOJIKHOBEHHUS, MOJIEIH T'a3a, KUAKOCTU
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE IIPOLECCHl U  SIBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBWKEHUS, (OpMYJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOHbl HprOTOHA, NpUHLMII OTHOCUTENBHOCTH [anmuies, 3aKoH
BCEMHUPHOTO TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
SHEPruH, CBSI3b pPa0OTHI CUJIBI C M3MEHEHHEM MEXaHUYECKOW JHEepruu,
YCIIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MPU STOM  HUCHOJIB30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXaHUYECKO SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCHl U SIBICHUS, UCIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MONEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW DSHEpPruer TEIUIOBOIO IBHKEHHUS M KOHLIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEpaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUs: 3aKOHBI OMa miIsd ydacTka
LENA W JUId 3aMKHYTOM DSJIEKTPUYECKOM ILenu, 3akoH Jlxoynsa—JleHua,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIBI, [JaBJE€HUE, MOTCHUHUAJIbHAs OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprust ynpyrod nedopmanuu NOpPYKHUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIIoTHAsl TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSIKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHAI >3JEKTPOCTATUYECKOrO IIOJIS,
Pa3HOCTb  MOTEHIMAJOB, JJEKTPOABWKYIIAs CWja, CwWia  TOKa,
HalpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIIEHHE YYAacTKa ILENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JBM)KEHHE 4YacTHUIl[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHUHBI OT
APYroM C  HCIOJB30BAaHMEM  IPSAMBIX  HU3MEPEHHW, INIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUI, IENaTh BBIBOJBI IO PE3YyJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

co0II01aTh IpaBuiia O€30MacHOr0 Tpyla IPU MPOBEAECHUH HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeYarolled TpeOOBaHMAM 3a/auH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yibTaTbl U KOPPEKTUPOBATH METONBl PEUIEHUs C
Y4€TOM MOIYYEHHBIX PE3yJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca GU3MKH, a TaKKe UHTErpaluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ OMOPOM HA U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEeJIOBEeKa, CBA3AHHOM C (PU3MUYECKMMHU NpOLECcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MHOpMAIHe (PU3UIECKOTOo
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U TNPEAbsSBICHUA Y4YEOHOH H
HAYYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE yYMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsX, aJI€KBATHO OIICHWBATH BKJIAJ] KaXJOr0 U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMAaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoeccuoHanbHOU AESTENbHOCTU IO
CHEIHUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonmy oOyuenuss B Il knacce mnpenMeTHBIE pPe3yibTaThl Ha YIriIyOJEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
¢u3MKN B COBPEMEHHOW HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka U JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSCHUTENFHON M MPOTHOCTUYECKOW (GYHKIMN (PU3ndeckoit Teopuu —
DIIEKTPOIMHAMUKH, CHEIHATbHON TEOPUH OTHOCHTEIHHOCTH, KBAaHTOBOU
¢bu3uku, poib (pusznyeckod Teopur B (GOPMHUPOBAHUHU MPEACTABICHUIN O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
psily COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUI O MPUPO/IE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE AIIEKTPUUECKOE M  OJHOPOJHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TPYKUHHBIA MAaSTHHK, TAPMOHUYECKHE BOJHBI, WJICATHHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas TUH3a, MOJIETICl aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3iuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TMOJOXKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsia, cwia Awmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IL€NU CO CKOPOCTBIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaTbl  CHOEIMaJbHOH  TEOpUU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBpli U BTOpOM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHs HeompeaenéHHocTell ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCHl U SIBJICHUS, UCMOJb3YS BEIUYUHBI:
HaIpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIMAN 3JIEKTPOCTATUIECKOTO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DHEPrus,
DHEPrusi MOKOS CBOOOJHOW YACTHIbI, AHEPrusi M UMMYJIbC (OTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHASL UHYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIIns
BOJH, Ju(pakuus, JIUCIEpPCHsl, T[OJHOE BHYTPEHHEE OTpaKEHUE,
dbortoanektpuueckuii 3¢dext (dhororddexrt), ampda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBsCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3/IHBIX CUCTEMAX, B MEKIAJIAKTUYECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOM 3aBUCHUMOCTHU



¢usznyeckux BeMMYMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JelaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIy4YEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeNIoKEHHOU
TUIIOTE3bI;

OTKCHIBAaTh METOABI IOMYyUYEHUSI HAYIHBIX ACTPOHOMHUYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIIECIOBAHUI
B paMKax yueOHOro »HKCHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a00OpaTOPHOro 000pyAOBaHMUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3MUECKUX TEOpUi
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUSI C YUETOM IMOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayeCTBEHHbIE 3a7aud, TPEOYIoLIMe NPUMEHEHHs] 3HAHUN U3
pasHBIX pa3neioB Kypca GU3MKH, a TAK)Ke UHTETPAlliU 3HAHUHN U3 APYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IHMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OMOPOi Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS JJS OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHaJIN3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M POU3BOACTBEHHON
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOJIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCHOJIb30BAaHUU JOCTHXKCHUN



HAyKH M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4aeMykro  HMH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJHEHHEM pa3IUYHBIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH Pa0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATHh BKIJAJ KaXXJOTO U3
YYaCTHUKOB TPYIIHI B pELICHUE pacCMaTPpUBAEMOM MPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiield npodeccruoHaIbHOM NesTeIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pasznen 1. HAYUHBIM METO/] TIO3HAHUSI ITIPUPO/IbI
. bubnuotexa [JOK
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 https://m.edso00.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEporo TENA > 1 https://m.edso0.ru/f16b68d7
bu6mmorekxa [IOK
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1 httos://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOIUHAMUKA
. bubnuotexa [JOK
1 1 1
3 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN ) https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK
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MEePEXObI https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 https://m.edso0.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuoteka [JOK
>1 Dusireckiit MpakTAiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
C3CPBHOC BpeNtA 0 https://m.edsoo0.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 UCKTPOMArHHTHAS HHAYKLHS 13 1 https://m.eds00.ru/39859¢f1
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 https://m.edso00.ru/39859ef1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.eds00.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 25 1 https://m.edsoo.ru/39859ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
1 T 1
3 Octoser CTO > https://m.eds00.ru/39859¢f1
Hroro no pazneny S}
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynapHo-BOJIHOBOH AyaIu3M 15 bubmorera [JOK
' PIYCKYIAP oy https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHI] https://m.eds00.ru/39859¢f1
Htoro no pazneny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.eds00.ru/39859¢f1
Hroro no paszneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
. bubmuorexa [JOK
1 ) 1 1
0 VISHTACCIII TIpAITHINM 0 6 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE ITIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorekxa [IOK
PesepBHOE Bpemst 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 Ousznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBICHHUI https://m.edsoo.ru/3a7fde29
OKCHEPUMEHT U TEOpHUs B IIPOLIECCE
3 n03Ha§Hs{ TIPHAPOIEI pHa6n}(I))zLeHHe u 1 bubmorexa HIOK
PHpOAX. https://m.edso0.ru/34c49931
HKCIIEPUMEHT B (hU3HKE
4 CrniocoObl u3mepeHus pU3NIEcKux 1 bubmuoteka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEpeHul pruznueckux 1 bubmorexa LOK
p p https://m.edsoo.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B POpMUPOBAHUH 1 bu6muoreka [JOK
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBmkeHne. CucreMa
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHU4eCKOro ABrxkeHus. [Ipsamas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4i MEXaHUKU
8 Pannyc-BekTop MaTepuaibHON TOYKH, 1 bubnuoreka [JOK
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IMPOCKIMH Ha OCU KOOpAHWHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

o PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMmepHOE qBUKEHHE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padpuueckoe onucanue

12 ngﬁg{)onHHeﬁHoro JIIBHOKEHHUS C bubnmorera OK

https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y cKopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBmxeHue tena, OpOIIEHHOTO MO/ bubnuotexa [JOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuBonuneiinoe asuxenue. JBuxeHue
110 OKPY>KHOCTH. YTJIOBasi U JJUHEWHAs

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edso00.ru/33196fbe
L{eHTpOoCTpEMHTENBHOE U TIOJTHOE
yCKOpeHue
16 KoHnTtponbHas pabota 1mo teme bubmorexa [JOK

https://m.edso0.ru/1242f32¢
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"Kuuemaruka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOoz€eHCTBYIOIIIAs cuila. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837
19 Bzaumopeiictue ten. Tperuit 3aKkoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[IpuHnun cynepnosunuu cui. Pemenne
20 3al;an:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmuorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl
99 Cuita TSKeCTU U yCKOpEHHe bubmuoreka [JOK
CBOOOAHOIrO NaJIeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas bubmmnoreka HOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
but6mmorekxa [IOK
24 Cua ynpyrocth. 3akon I'yka. Bec rena https://m.edsoo.ru/0Oae2cd84
Cuna tpenus. [lpupona u BuabI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUSI CPEBI https://m.eds00.ru/2cb29676
26 Hasnenue. 'mapocrarndeckoe bubnunoreka LIOK

nasienue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOGCOTIOTHO TBEPAOE TEIO. bubmmoreka [JOK
27 [TocTynarensHOE U BpalareibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edsoo.ru/653d3459
CrioxeHue cuil, MPUIOKEHHBIX K
29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuoreka [IOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBeCcHs
bubmuoreka [IOK
30 Pemmtenme 3272 https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"unamuka. Ctatuka TBepaoro temna" https://m.edsoo.ru/9f5a574c
HMitynbsc MaTeprabHON TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM)KEHNHU LIEHTPA Macc
NmMnynbe cuibl 1 UI3MEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCa. brbmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeaktuBHOE ABUXKEHUE
MoMeHT nMItynnbca MaTepUaIbHON
34 tTouku. [IpencraBienne o coxpaHeHnn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B LICHTPAIbHbIX https://m.edso00.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Pemmerme 3a/127 https://m.edso00.ru/f7706d63
36 Pabora cuitbl Ha MaJToM ¥ Ha KOHEYHOM bubnuoreka [JOK

nepemernieHuu. [ 'papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHne pabOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

37 W3MEHEHNH KHHETHYECKOH SHEPT U bubmorexa HOK
. p https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cuibl. [ToTtennuansaas sHeprus. Bropas bubnnorexa [IOK
’ prus. p https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboOThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXAHUYECKON DHEPTUU bubnnorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON IHEPIUn
Yupyrue u He e CTOJIKHOBEHHS.
40 N Ez;em/le BeyH If };IFJ'II/I IUIST UaeanbHON bubnmorexa HOK
P PHY. https://m.edsoo.ru/f30f43b6
SKHUJIKOCTH
41 KonTposabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHHKE" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacrasiieHUI 0 IPUPOJIE
P PP bubmuoreka [{OK
42 Term1oTel. OcHOoBHEIE NTonoxkeHnsa MKT.
https://m.edsoo.ru/b0a4445f
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TENl. XapaKTep ABUIKEHUS U bubnnorexa [JOK
P U1 AAPaKTep https://m.edso0.ru/c44d02e2
B3aUMOJEHCTBHUS YaCTHII BEIIECTBA
Macca 1 pa3mepsl MOJIEKYI (aATOMOB).
44 Konnqecho Bep ecTBa &IOC"(FOSIHHaSI) bubmmorexa TIOK
= ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermoBoe paBHOBeCHE. bubnuoreka [JOK
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[lIkana [enbcust

https://m.edso0.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 MneanbHbli ra3. ['a30BbIC 3aKOHBI https://m.edsoo.ru/1deb2367
48 VpaBuenune MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agag https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemrepaTypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubnnorexa [IOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom ElsoTepMa, H30X0pa, bubmmorexa [JOK
https://m.eds00.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuosroe ypasrenne MKT https://m.eds00.ru/c8094721
bubmmoreka IIOK
53 Pemterrie azas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIEPaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KNHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNATEeNFHOTO TETJIOBOTO ABMKCHHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o Teme "OcaoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora no teme "OCHOBBI bubmuorexa [JOK
MKT" https://m.edsoo.ru/13adad59
S7 TepmonuHaMuueckas cucTeMa. 3a/laHue bubmmoreka [JOK
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BHEIIHUX ycnoBul i T/ cuctemsl.
BHeniHue v BHyTpEeHHUE TapaAMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OIUCBHIBAIOIIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

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

bubnunoreka LIOK
58 Camonpou3BoibHas penaakcamus T
P P ! A https://m.edso0.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJIMHAMUKE. Y CIOBUS bubmorexa [IOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE JIJIs1 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178d0
Bripaxkenue anst BHyTpeHHEH dHepruu
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acbcacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOJHaMUKe. Beruucnenue paboTsl bubmmoteka IIOK
no rpaduKy nporecca Ha pV- https://m.eds00.ru/741d5738
quarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH 3Heprun T/l cucremsl 6e3 bubmorexa [TOK
yIp p https://m.edsoo.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEHUE https://m.edso00.ru/157b54cd
65 KoauuectBo Temnotsl. TemnoéMKocTh bubnunoreka LIOK

Tena. Y IeIbHas U MOJISIpHAst

https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BellecTBa. Y IejibHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs! u pabora Kak
68 Mepbl U3MEHEHHUSI BHYTPECHHEN SHEPTUn bubmmorexa [IOK
P yip P https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIMHAMUKY IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOJHBIX MPOLIECCOB
20 [IpuHIMIBL AEMCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edso0.ru/2e945513
7 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 P
cHicHie saat https://m.edsoo.ru/b3efal8b
DKOJIOTMYECKUE aCIEKThI
73 HCTIOJIL30BaHUS TETIJIOBBIX JIBUTATEINEH. but6mmorexa [IOK
TerutoBoe 3arps3HEHUE OKPYKarOLIEH https://m.edso0.ru/9867aaa7
cpenbl
but6mmorexa [IOK
74 P
cHictie sazat https://m.edsoo.ru/c8c70432
O0o01IeHre U cucTeMaTU3alus 3HaHUH
R bubnuorexa [JOK
75 o teMe "Tepmogunamuka. TemnoBsie

MAaIIHe!"

https://m.edso0.ru/28d62b3f
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KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TermnoBbsie MaIuHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Iclr)la eII;He U KHIIEHUE. Y IeabHas bubmorexa HOK
P e https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHnHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX HGBaBI/ICI/IM(I))CTB oT bubmorexa LOK
i PATYpBL, https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPaTypPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxxnocTs Bo3tyxa. AGCooTHas U bubnnoreka [JOK
OTHOCUTEJILHAS BIAKHOCTD https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Penrenne 3amau
A https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucrammueckue n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) B https://m.edso0.ru/20a88a03
KPUCTALJIOB
[MnaBneHue u KpUCTATUTH3AITHSL.
but6mmorekxa [IOK
82 VY nenpHas TEILIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmm TBEPIOTO TENIA.
Aeop P Bu6mmotexa 1JOK
83 Pactsxkenue u cxxarue. Cnpur. Moaynb
. https://m.edsoo.ru/dalaabl10
IOnra. Ilpenen ynpyrux nedhopmanuii
TermoBoe pacmpeHne XUAKOCTEN U
N but6mmoreka [IOK
84 TBEPBIX TEI. AHTAPMOHHU3M TEIIJIOBBIX

KOJIeOaHWI 4aCTHI] BEMIECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexogax https://m.edso0.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCIDIOROTO banatca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

clietHe sazad https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. JlaBnenue noj Bbu6mmoreka [JOK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyia Jlammaca
O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN

89 110 TeMe "ArperaTrHbie COCTOSIHHS bubmorexa [IOK

P | https://m.eds00.ru/0b52575¢c
BemecTBa. MazoBbIe EPEXOIbI
KonTponbHas padora no teme
90 "ArperaTtHble COCTOSIHUS BEIIIECTBA bubmorexa [JOK
P \ B ' https://m.edsoo.ru/7dc2a739
®dazoBbIE IEPEXOBI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKUX 3apsiaoB. [IpoBoIHUKH, https://m.edsoo.ru/laff445f
JTUAJICKTPUKA U TTOTYIIPOBOTHUKHI
DJIeMeHTapHbIN AJIEKTPUUECKUN 3apsi/l.

92 3akoH coxp aQHEHUs 311:1<T I/Iqecxorlcj) ’ bubmorexa HOK

p p https://m.edsoo.ru/f49afd24
3apsna

03 Bzaumopeiictue 3apsanoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH Kynona https://m.eds00.ru/445b7746

but6mmorekxa [IOK

94 Pemienue 3amau https://m.edsoo.ru/6b87ec5a

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

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Ipo6usriii 3apsz. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
ORHOPOIHOE AIIEKTPUUYECKOE TI0JIE
[ToTeHunanbHOCTH

97 AIIEKTPOCTATUYECKOTO TouIs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HANPSDKEHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm mnose. [lorennnan bubmmorexa [JOK
P ] . https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTHU TIOJIS U

99 A3HOCTHU MMOTEHIUAJIOB JJIs brbmmorexa [TOK
P o A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4a6c

bubnmorexa LIOK

101 Pemenue 3ana

HHCHHE sanad https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsna. [lome bubmmoreka [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [Tone paBHOMEPHO bubmmorexa [JOK

y THape- PABHONED https://m.eds00.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMpneKTpuKY 1 OIYyIPOBOIHUKH B bubmmoreka [JOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A pd- P https://m.eds00.ru/845b4f73
MIJIOCKOTO KOHACHCaTopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenwue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OZHOPOIHOM BJIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTU3alus 3HaHUN bubmmnoreka HOK
o teme "DneKkTpuueckoe mnoie" https://m.edso00.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUSA
115 CYIIIECTBOBAHMUS ITOCTOSIHHOTO bubmorexa HOK
. https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H O/C
crowmmih Toka. Hanpsikerie 1 5/1 https://m.edso0.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEmnHu. bubmuoreka [IOK
DNEKTPUUECKOE CONIPOTUBIIEHHE https://m.edsoo.ru/f14f251e
118 3aBHUCUMOCTb COMPOTUBIICHUS bubmuoreka [IOK

OIHOPOJHOI'O MPOBOAHUKA OT €TO

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

CCUYCHHUS
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pemenue 3agau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX Bbu6moreka [JOK
nenei. [IpaBuna Kupxroga https://m.eds00.ru/1794cf37
bubnuorexa [JOK
122 Pemerre 3a1as https://m.edSO(])_.[ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoynsa —Jlenua https://m.edso00.ru/a3605c5¢
bu6nmorexa LIOK
124 | Pemerme sana https://m.edsocl)_.[ru/6761bf0f
MoOmHOCTh 3JEKTPUYECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
https://m.eds00.ru/99750a6f
pe3ucrope
bu6nmorexa LIOK
126 Pemerre 3a1as https://m.edsoi_.[ru/ebYch24
127 OJ1C 1 BHyTpEeHHEE COPOTUBIICHHE bubmmoreka [JOK
HCTOYHHKA TOKa https://m.edsoo.ru/72d453af
128 3akoH OMa aJis TOJITHOM (3aMKHYTOM ) bubnuotexa [JOK
AIEKTPUYECKOMN LTI https://m.edsoo.ru/221f40fb
but6mmorekxa [IOK
129 Pemenne sana- https://m.edsogru/3580b679
bubnuorexa [JOK
130 MougHOCTS HCTOYHHKa TOKA https://m.edsog)l.ru/aan51d8
131 Kopotkoe 3aMbikanue bubmuotexa [JOK
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https://m.edsoo.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEH https://m.edso0.ru/35368f3e
bu6nmoteka [IOK
133 Pemenue
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunorexa LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo reme "llocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edso00.ru/744261b8
136 Pemenue 3agau mo reme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edso0.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
137 1o TeMe "[10CTOSHHBIN 2IIeKTPUUYECKUH bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"ITocTOSTHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P n ’ P https://m.edso00.ru/da794295
TOK B MeTayu1ax. CBepXIpOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPaxX U
140 aCIUTIaBax JICKTPOJUTOB. 3aKOHBI bubmorexa HOK
P P ’ https://m.edso00.ru/4b423491
@dapanes U1 JIEKTPOIU3a
bubnunoteka LIOK
141 2 i !
AICKIPUHCCIHI TOK B Tasax. L ulasma https://m.eds00.ru/92d92f76
142 DNEKTPUYECKUN TOK B BAaKyyMe. bubmuotexa [JOK
BakyymHble mpubopsl https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUI TOK B bubmuoreka [IOK

MIOJIyIIPOBOJHUKAX

https://m.edsoo0.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCKui MPAKTUKYM 10 TEME
"M3MepeHune Cuiibl TOKa U HApsHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENIbHBIX TPUOOPOB" MK
"3HaKOMCTBO C ITU(PPOBOIA
naboparopueii o ¢usuke. [Ipumepsr
U3MepeHUs] PU3NUECKUX BEITMUUH MIPH
MOMOIIIY KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LETBIO OMPEACIICHUSI MTHOBEHHOM
ckopoctH"

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

147

Pu3nUeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUs Ipu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBHKEHUHU O HAKJIOHHOW IIJIOCKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHM NIPU PABHOYCKOPEHHOM
IBHKeHUN"

bubmmoreka IIOK
https://m.edso00.ru/6960b6ef

148

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CcBOOOIHOTO
nanenus” win "M3ydenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

DuU3nyeCcKui MPAKTUKYM MO TEME
"N3ydyeHue NBHKEHUS TeJla 1o
OKPY’KHOCTH C IOCTOSIHHOM 110 MOJTYJTIO

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "HMccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Du3N4eCKU IPAKTUKYM 110 TEME
"N3mepenne paBHOIECHCTBYIONIEH CHITbI
IIpU BHKEHUH OpYCKa MO HAaKIIOHHON
mockoctu" unu "IIpoBepka runoTesbl o
HE3aBHCHUMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIINX B PYKUHE U
PE3MHOBOM 00pasiie, OT UX
nedopmarun” unn "MU3yuenune
JIBUOKEHUS CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, TICPEKUHYTON Yepe3 JIETKHiA
0710K"

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

bubnmorexa LIOK
https://m.edsoo.ru/b55b81al

152

Pu3nUeCcKul IPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIJIOBOTO KO3 PuIeHTa
3apucumocT Frp(N)" unu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
K03 PHULIHEHTOM TpeHHs" UITH
"N3yueHre NBUKEHUS rpy3a Ha BaLy €
TpeHuem"

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

153

DuU3nyeCcKui MPAKTUKYM 110 TEME

but6mmoreka [IOK
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155

156

"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoHctpyupoBanue
KPOHILTEHHOB U Pacy€T CUJl ynpyroctu"
unu "M3ydeHne ycTOMYUuBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onopst"

dusnueckuil NpakKTUKYM 10 TeMe
"N3mepenne umnyibca Tena mno
TopMO3HOMY IyTH" unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
nm "HccnegoBanue coxpaHeHus
UMITYJIbCa IIPU yIIPYTOM
B3aumozeiicreun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY IIyTH"

Du3nUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE

1 poBoi 1abopaTopun)" win
"M3y4eHne n30X0pHOro mpouecca” uin
"N3yuenne nzobapHoro mporecca uiu
"IIpoBepka ypaBHEHUS COCTOSAHUSA"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenpHol TennoéMkoctu"
unu "MccnenoBanue mpoiiecca

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

bubnunoreka LIOK
https://m.edsoo.ru/856fb28e

bubnunorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunoreka LIOK
https://m.edsoo.ru/2f2faa61
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157

OCTBIBaHHMS BeliecTBa' UiIn
"UccnenoBadnue agnadaTHOTO
nponecca’ wim "M3yuenne
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

Ou3nyecKkuil MPakTUKYM 0 TEME
"N3yueHne 3aKkOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TemIOTh
raBiaeHus apaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX NApOB" WU
"H3mepenune abCOMIOTHOM BIAXKHOCTH
BO3/lyXa U OIIEHKa Macchl IapoB B
nomenienun". 3mepenue
Kod(uUIlMeHTa TOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [{OK
https://m.edsoo.ru/6bl1a23b5

158

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
U3JTy4EHUs CBETOAMO1A" NN
"N3y4yeHne NpoTeKaHus TOKa B LIETIH,
coJieprKalleil KoHaeHcaTop" win
"Pacnipenienenue pasHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJICHCATOPOB"

bubnunorexa LIOK
https://m.edsoo.ru/ec424377

159

Pu3N4eCKUu IPAKTUKYM 110 TEME
"UccneqoBanue CMENIaHHOTO

bubnunoreka LIOK
https://m.edso0.ru/2b179d98
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COEIMHEHUS PE3UCTOPOB" UIIU
"U3Mepenue yieabHOro CONpOTUBIICHUS
npoBoaHUKOB" win "MccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habnronenue aiekTpoan3a’ wim
"U3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" wiu "Uccnenosanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHON
XapaKkTEepUCTUKU Juoaa”
PesepBubIit ypok. O000IIEHHE 1
161 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME Bubmorexa LIOK
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBubiit ypok. O000IIEHHE U
162 CI/ICTEM&TI/BZII_:I)I/I}I 3HAHUH 10 TEME bubmiorexa LOK
" " https://m.edso0.ru/3149956b
JlmHamMuka
PesepBurrii ypok. O000111€HIE U
163 CI/ICTIe)MaTmZEHsI 3HAHUH 10 TEME BrbmroTexa [IOK
" " https://m.edso0.ru/0f9752ac
Crartuka TBEpAOro Tena
PesepBurrii ypok. O000111€HIE U
164 CI/ICTIe)MaTI/IS'Zp WS 3HAHWM 10 TEME Bubmuorexa IOK
" B " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHriit ypok. O6001ICHHE U
165 CHUCTEeMaTH3alMsl 3HaHUH 110 TEME bubmuorexa [{OK

"OCHOBBI MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de148976
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PesepBHeiit ypok. O600IICHHE U

. bubnuorexa [IOK
166 CUCTEMATHU3ALNA 3HAHUH 110 TEME 1
" " https://m.edsoo.ru/0bcc77cl
Tepmoaunamuka. TemnoBbie MalIMHbI
PesepBHeiit ypok. O600IICHHE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME 1 bu6nunoreka LIOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie Iepexoab"
PesepBueiil ypok. O0001mEHE U
168 CI/ICTI;MaTI/BZp 1561 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" 8 " https://m.edso00.ru/f2381c0c
DIIEKTPUUYECKOE T0JIE
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [{OK
169 CUCTEMATHU3AaLA 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSIHHBIH JCKTPHUSCKUN TOK
PesepsHbIil ypok. O000IIEHNE U
170 CI/ICTEMaTI/BZp 1561 3HaHI/II;IH o teMe "Toku 1 bubnmorera HOK
B " https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
BzaumoneiicTBrEe MOCTOSHHBIX
1 MAarHuTOB ¥ IIPOBOJHUKOB C TOKOM 1 bubmotexa [JOK
POBO ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHuTHOM HH HH.
2 [Tpun pI/Il'I CyHEepHo3u Ii[IZK IVLIIal“HI/ITHBIX 1 bubmorexa HOK
P uu YHep B . https://m.edsoo.ru/4clabcch
nosiei. JIuHuM MarHUTHOM MHIYKLIHUH
3 MarauTHo€e noJie MPOBOIHUKA C 1 bubnuoreka [JOK
TokoM. OnbIT Dpcreaa https://m.eds00.ru/d35d5262
4 Cwita Amriepa, e€ HamnpaBJICHUE U 1 bu6nmorexa LIOK
MOYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEKTPOU3MEPUTENbHBIE PUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHiia, €€ HanpaBJICHHE U
7 MOAYJb. JIBI2KEHUE 3apsKECHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJje
but6mmorekxa [IOK
8 P 1
CHICHHE 3aAak https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopenna 1 buGnnorexa [IOK

https://m.edsoo.ru/d518be4b
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bubnunoreka LIOK

10 Pemerine sana https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTrkos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne AneKTPOMAarHUTHOM
15 HH nn. IIoToK BeKTOpa MarHuTHOMH bubmorexa [IOK
JYRIHH, P https://m.edsoo.ru/b3efaOcl
WHIYKIINH
bubmmoreka IIOK
16 IAC mHayKuH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anexrpuueckoe nose. Toku bubmuoreka [JOK
®dyko https://m.edsoo.ru/15abel40
19 OJ1C MHAYKIMY B ABUKYILIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmoreka [IOK
21 I1 J
paswiio Jlentia https://m.edsoo.ru/bbc22726
22 WNunykruBHOCTh. KaTymka bubmuotexa [JOK



https://m.edsoo.ru/93617bd9
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HWHAYKTUBHOCTHU B LTI ITOCTOSAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMArHMTHOE 110JIE https://m.edsoo.ru/b3c0ad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnexkTpoauHaMuka" https://m.edsoo.ru/8ae09h98
KomnebarenspHast cucrema. CBOOOIHEIE
28 koneOanust. 'apmoHnueckue bubnmorexa [TOK
-1 ap https://m.edsoo.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIEeOaHUI U3 UX bubmmorexa TIOK
P https://m.edso0.ru/e3¢99692
HSHEPreTUYECKOro U KHHEMAaTUYECKOTO
OIIMCaHU
but6mmorekxa [IOK
31 A Oanuii
MILTTYAa 1 ha3a KoneOanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx CBOOOIHBIX bu6nuorexa [IOK

KOJIeOaHUI MAaTEMATUUECKOTO
MasiTHUKa. [leproa cBOOOTHBIX

https://m.edso0.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasiTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BTOKOTIEOAHIA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Pemrenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
VYpok-koHpepeHuus "Mexanuueckue
36 K(E)JI668.HI/I$(11) BpM ?IiIKaJ'ILHLIX buGnuorexa [IOK
,),, https://m.edso00.ru/8ef587be
UHCTPYMEHTaxX
O00011IeHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndecKue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoaeOaHus
DIIeKTpOMarHUTHBIE KOJICOaHNs. bubnnorexa [JOK
38 "
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMINIUTYIBI
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT 0};{ bubnnorexa [TOK
pAA g p e https://m.edsoo.ru/093f9afl
CHUJIBI TOKA B KOJIeOaTeTbHOM KOHTYpE
40 3aK0oH COXpaHEHUs YHEPTUHU B bubnuotexa [JOK
U7eabHOM KOJiebaTeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxarome dIEKTPOMArHUTHEIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p €HHbIE Bubmorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHMS
IIepemennslit TOK. Pe3ucrop u
42 KOHJIEHCATOP B I[ENN IEPEMEHHOTO buGnnorexa [JOK
a pB I p https://m.edso0.ru/84836152
TOKa
43 Karyimka MHIyKTUBHOCTH B 1IeNH bubnmoreka [JOK
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IIEPEMEHHOI'0 TOKa

https://m.edsoo.ru/cfa307af

3akon Oma 1Sl JICKTPUYECKOM e

bu6nmoreka IIOK

44
MIEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYIHOE U NEUCTBYIOIIEE Bubmorexa HOK
YA A yromt https://m.edsoo.ru/lcac6c4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IEITU Bubmorexa HOK
p 1 https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHE a1 https://m.edsoo.ru/al6836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmiorexa HOK
P g > THEPEAL . https://m.eds00.ru/f97418ae
noTpebiieHue NMEKTPUIECKONH IHEPTHH
OKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘ILSO]S&HI/ISI P bubmiorexa LOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE sa/1a1 https://m.edsoo.ru/ee6677ed
bubnunorexa LIOK
51 P
CHICHHE a1 https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUHU 110 TeEME "DIEKTPOMArHUTHEIE Bubmuorexa LIOK
" P https://m.edso00.ru/401024a9
KOJIeOaHus
MexaHu4ecKue BOJHEI. bubnuoreka [JOK
53
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edso0.ru/a58e109f
54 CBolicTBa MEXaHUYECKUX BOJH but6mmoreka [IOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEepUCTUKH 3ByKa bubmmorexa LIOK
Y. AGpaKTep 4 https://m.eds00.ru/138b6f09
56 Undpa3syk u yiabTpassyk. lllymosoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3nydyeHune 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edso0.ru/d01b818c
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
60 [IpuMeHeHne 31eKTPOMarHuTHBIX bubmmorexa [JOK
p p https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9f96f1f8
OKpPY’KaroIllel cpebl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BoHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubmmoreka [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Ortpaxenue cBera. [Lnockoe 3epkaino. bu6muoreka [IOK
Cdepuueckoe 3epkaio https://m.edso0.ru/a005d2bb
66 [Ipenomnenue cBera. AGCONIOTHBIN U bubnuoreka [JOK
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
oTpaxxeHue. [IpenenbHblid yro
MIOJIHOT'O BHYTPEHHET O OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
3aKOHOB OTPAXEHUS U MIPEIOMIICHUS https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubnuoreka [{OK
68 cBera. CIHOXKHBII cocTaB OeJIOro CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PacCTOSHUE U bubnuoreka [IOK
onTHYecKas Cuiia JIMH3EI https://m.eds00.ru/60441359
70 [Toctpoenne n300pa>keHUii B IMH3AX U bubmmnoreka HOK
HUX CUCTeMaX. YBeJINUeHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHUH, MOIIYYAEMBIX C bubnuorexa [JOK
p ’ yi https://m.eds00.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'1ma3 xak onruueckasi cucreMa bubnmorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. IIpenensl
73 I I/IMeHI/IMOJ(jTI/I re(})le;T NYECKON buGnnorexa [IOK
p p https://m.edsoo.ru/cd174a10
OITUKHA
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(I)_.[ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(I)_.[ru/668edbc8
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edso:)_.lrullzed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso00.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edSO(])_.[ru/d58c411a
83 [Torepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka HOK
ITonspusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edSO(I)_.[ru/c5608158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.edso0.ru/0b36363d
86 O06o0menne u cucTeMaTr3aIus bubnuotexa [JOK
3HaHui mo teme "OnTuka" https://m.edsoo.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTukay https://m.eds00.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCUTEIILHOCTH
89 [TocTynatel cnenuanbHOU TEOPUU bubmmoreka [JOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpaHcTBEHHO-BpEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISATUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEIATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
y p HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEIIOBOE U3ITYyYEHUE bubmmorexa [IOK
i https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetenist Buna https://m.edso0.ru/1c5ff752
95 I'mnotesza M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs 1 HMIIYILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otosdp¢ext. OnpiTer A. T bubmuoreka [JOK
CroneroBa. 3akoHbl poTor(dexTa https://m.eds00.ru/8c68e5h9
YpaBHeHHne DUHINTENHA 111
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Onbith [1. H. bubmuorexa [{OK
JleOeneBa https://m.edso0.ru/64b4f966
100 BousiHOBBIE CBOMCTBA YacTHUII bubmuorexa [{OK



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

Bounsl ne bpoista. /InuHa BoJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpoiiiust u pasmepe! o6naicm https://m.edsoo.ru/5df8bafl
JIOKAJIU3aIUH JIBHKYIIECHCS YaCTHIIBI
102 KopmyckysipHO-BOJIHOBOM Ayain3m bubmorexa HOK
PHyCxyIIp e https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bbu6moteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Cne a U3MEpEHUI OMHUDE.
104 Cl;o?:g)upile(H;ﬂ ﬁ;;:ﬂig’gﬁi;ﬁgp bubmorexa HOK
. PeAt https://m.eds00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
105 Pemenme rpagmicciux sazau https://m.edso0.ru/e70195bd
.. bubnuoreka [{OK
1 P
06 CHICHHE PaciCTHbIX SalaT https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: Bu6 10K
noIMoTeKa
1 7 " T " HK -
0 OCHOBHUC 0", "()pnycxympHo https://m.edso00.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroMma. [ImanerapHas Mojienb aToma bubmorexa HOK
: p a https://m.edso00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTyRaTH Hopa https://m.edsoo.ru/404dfa9a
110 Buas ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE bubmuoreka [IOK
H3JIy4EHUE CBETA https://m.edso00.ru/f945d85c
112 Jlazep bubnuoreka [JOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
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113

Hyxnonnas mozens aupa

I'eitzen6epra-liBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

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

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

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOIIETO
u3nydenus. Biusnue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. HOSI/IMeTpI/IH

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

115

116

117

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! ympaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Mertoast perucrpanuu u

WCCJIEJOBAHMSI DJIEMEHTAPHBIX YaCTHULL.
@yHIaMEHTAIIbHBIE B3aUMOCHCTBUS.
bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtanmapTHON
mojaenu. KBapk-rimooHHas Mozenb

aJIpOHOB

®usnka 3a npenenamu CtannapTHON
Mozaenu. TéMHast maTepus U TEMHAas
sHeprus. EnuHcTBO hrzndeckoi

KapTHUHBI MUPA

bubmmoteka IIOK
https://m.edsoo.ru/ff1758d0

bubmuoreka [{OK
https://m.edsoo.ru/lac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

118

OTansl Pa3sBUTHUA aCTPOHOMHU.

bubnunoreka 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

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbeKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.eds00.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI Bubmiorexa OK
P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa LIOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoJHeyHast aKTUBHOCTD. MICTOUHHK bu6morexa HOK
o https://m.edso00.ru/22748eb4
sHepruu ConHIa U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepuctuku. [luarpamMmma bubmmorexa [JOK
., PakTep o Snarp . https://m.edso0.ru/42169944
CIIEKTPAIILHBIN KJIACC — CBETUMOCTD
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
. a https://m.edsoo.ru/b3chb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHBIE TTPEICTABICHHS O bubnunorexa LIOK
MPOUCXO0XKAEHUU U 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl )KU3HU 3BE3]]
Mieunsiii [1yre — Hama ['anakTuka.
126 Tumne! ramakTuk. YépHble ALIPHI B bubnnorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacinpenne BeenenHoi. bubmmoreka [JOK

3akon Xab6mna. Teopus bonbmioro

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



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
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B3phbIBaA. PenukToBoe HU3JTy4CHUC

128

129

130

Macmrabnas ctpykrypa BeeneHnoii.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKU MPAKTUKYM 10 TEME
"NccneqoBanue MAarHUTHOT'O IOJIA
IMOCTOSTHHBIX MarHUTOB' WMJIN
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UIu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha PamKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT cuJibl TOKa" WU
"OnpeneneHre MAarHUTHOM MHAYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBanue SIBICHUS

ANIEKTPOMArHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edso0.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue sBIEHU
camouHaykiuu" i "COoopka Moaeu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fh6391

134

DuU3nyeCKui MPAKTUKYM 110 TEME 1

but6mmoreka [IOK



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

"U3mepenue mepuojia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

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

Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunorexa LIOK
135 "IIpeoOpa3oBaHue YHEPTUU B
" https://m.eds00.ru/a28026bd
NpPY>KHHHOM MasiTHUKE
dusnueckuil NpakKTUKYM 10 TeMe
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE BuG 10K
noinoTexa
136 KOHJICHCATOP, KaTyIIKy U pe3ucTop"” httos://m.eds0o.ru/89dc2d90
win "HccrnenoBanue paboTh
HCTOYHUKOB CBETa B IIENHU
MEPEMEHHOTO TOKa"
Pu3nYecKuil NPAKTUKYM 110 TEME
137 "N3ydyeHue napamMeTpoB 3ByKOBOM brbmmorexa [TOK
" https://m.eds00.ru/b100661a
BOJIHBI
Du3NUEeCKU IPAKTUKYM I10 TEME
"N3mepenune mokazaresns mpeioMIIeHuUs
" " bubmuorexa [{OK
138 creicna” wnit "Tlonyetiite https://m.edso0.ru/42569eal
M300paxKeHus B CUCTEME U3 TUIOCKOTO
3epKaja v JUH3BI"
Pu3NYecKuil TPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTH
139 (OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa bu6muoreka [JOK
(Ha mpuMepe KUJIKUX JIMH3)" WIn https://m.edsoo.ru/b879fb3f
"N3mepenue pOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"
140 Pu3nUecKuil NTPAKTUKYM I10 TEME bubmmoreka [JOK

"HaGnronenue qudpakumm,

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



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
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uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3N4eCKu IPAKTUKYM 110 TEME
"Onpenenenyre UMIyJbCa U SHEPTUU
PEAATUBUCTCKUX YacTull (TI0
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1e)"

bubnunorexa LIOK
https://m.eds00.ru/63756¢c47

142

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccnenoBanue 3aBUCUMOCTH
CHUJIBI TOKA Yepe3 CBETOAMOJ OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3nYecKuil NPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioOakKTUBHOTO
¢doHa ¢ ucoab30BaHUEM J103UMeTpa”
i "M3yuenue nornomenus 6era-
YacTHI] IFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYecKuil TPAKTUKYM I10 TEME
"HaOmromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM IJ1a30M C
HCITOJIh30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONIpEACIICHUS
MOJI0KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3usi CeBepHOro MnoJymapus u
spkue 38€3ab1" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3THBIX CKOIUICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
. N https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Ponb pusznueckoil Teopun B
OpPMHPOBAHUH MPEACTABICHUH O
148 inﬁancxoﬁ Ka TEIHe MHPA, MECTO bubmorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOEC
149 O00011eHNEe U CUCTEMATU3ALIS but6mmorexa [IOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM 1Mo teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHu nmo TeMe "InHamuka" https://m.edsoo.ru/2dfbafcs
O00011eHNEe U CUCTEMATU3ALMS
. " bubnuorexa [JOK
152 3HaHu# 1o teme "CraTtuka TBEpAOro

Tema"

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
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https://m.edsoo.ru/b032fc4b
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPAHEHHUS
" P https://m.edso0.ru/32a4d1a0
B MEXaHUKE
O0001IeHNE U CHCTEMATH3AIUS it OK
154 3HaHui Mo teMe "OCHOBEI htPtIsz'I/I;Ir(r)]Teeécsa:)(I)_[ru led440ca8
MOJICKYJISIPHO-KMHETHYECKO# Teopun” T '
O000I11IeHNE U CUCTEMATU3AIUS By OK
155 3HaHU 110 TeMe "TepMoauHaMuKa. nommorera L
TerIOBLIE MALIHLL" https://m.eds00.ru/c63f7c10
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperaTHbie bubnnorexa [JOK
cocTtosguus Belectsa. Pa3oBbie https://m.edsoo.ru/1d36b5b1
nepexopl"”
O0001IeHNE U CHCTEMATH3AIINS
bubnuoreka IIOK
157 3HaHUU IO TeMe "DIIEKTPUIECKOe noimorexa L
| https://m.edsoo.ru/3bf0def9
rnoJje
O000111eHNEe U CUCTEMATU3ALIS G OK
oTeKa
158 3HaHu# 110 Teme "TloCTOSTHHBII nomorexa I1
. https://m.eds00.ru/71453ee6
IIEKTPUUYECKUIN TOK
O00011eHNEe U CUCTEMATU3ALIS Bt OK
159 3HaHu# 1o TeMe "TOKH B pa3NuyHbIX nosmorexa [
" https://m.eds00.ru/3d40077a
cpemax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 1m0 TeMe "MarauTHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrIit ypok. O600IICHHE U
bubmunoreka IHOK
161 cucTeMaTu3aIus 3HaHUM 110 TeMe nosmorexa 11
" eKTpOMATHTHAS HHIYKIA" https://m.eds00.ru/053e2248
162 PesepBHbIil ypok. O0001ICHNE 1 bubnuoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
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CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue KoieOanus"

https://m.edsoo.ru/d6310bfd

PesepBHeiit ypok. O600ICHHE U

bub6nmoreka [IOK

163 cHUCTEMaTH3alus 3HAaHUH 110 TeMe httos://m.edsoo.ru/5e2bb83d
"DNeKTPOMAarHUTHBIE KOJIeOaHus " T '
PesepBHbIil ypok. O0001ICHHE U

164 CHCTEMAaTU3alMs 3HaHUH 110 TeMe bubmuoreka [IOK
"MexaHn4YecKue 1 3JIEKTPOMarHUTHbIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"

PesepBusiit ypok. O60011eHNE U
. bu6 K

165 CHCTeMaTH3allys 3HAHUH 110 TEMe htI'/[IpSJ'I/I//IrZT:cIi(Si)SS/SZad 1603
"Onruka" — '
PesepBHslit ypok. O60011eHNE U

N bubmmoreka IIOK

166 CHUCTeMaTH3allusl 3HaHUH 10 TEME httos://m edSO(])_[rUISbeclc65
"OcHoBbl CTO" T '
Peseprubiit ypok. O60011eHIE U

. bubmuoreka [IOK

167 CHCTEMaTH3alMs 3HAaHUH 10 TeMe htI;Isz'I/I//ImTecTSO(])_[ru/f7C59d38
"KopmycKynsspHO-BOIHOBOI Tyanu3m" T '
Peseprubiit ypok. O60011eHUE U

. bubmuoreka [{OK

168 CHUCTEMaTH3alus 3HAHUH 110 TeMe httos://m edSO(])_[rullf511654
"®usuka aroma" T '
PesepBHriit ypok. O6001ICHHE U

169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"

PesepBHelit ypok. O600ICHHE U
b K
170 CHUCTEMAaTHU3alMs 3HAHUH T10 TEME nbmmorexa I10

"JneMeHTH! acTpoduzuku”

https://m.edsoo.ru/2bffb94c
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPaHUIBl MPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOJIEICH:
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacrniozHaBaTh pu3udeckue sBICHUS (MIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIpPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KMJIKOCTEH M TBEPABIX Tel, U3MEHEHHEe o0bEMa Ten
OpU HarpeBaHMM (OXJIAXKIEHHH), TEIJIOBOE paBHOBECHE, HCIApEHHUE,
KOHJICHCALlNs, IUIABJICHUE, KPUCTAJUIN3ALMs, KUIIEHUE, BIA)KHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJIEHUS ra3a MIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b
MeXJly apaMeTpaMM COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, IIYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTEHUWaJIbHAs JHEPIUs,
MexaHu4yeckas paboTa, MeXaHWYecKass MOUIHOCTh; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBaTh (U3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JIAHHYIO
(bU3MUeCKyr0 BETUUUHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBA TE€JI WM TEIUIOBBIE SIBIICHUS,
UCIONB3YS (PM3MUECKHE BETMUMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOT O JIBUKECHHUS MOJIEKYII,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHeprusi, padora rasa, KOd(QQHUIMEHT IOJE3HOrO ACHCTBUS
TEIUIOBOTO JABHUTrATENsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYHH, UX O0O3HAYCHUS W €AWHUIBI, HAXOIUThH
(dopMynbl, CBS3BIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnucelBaTh  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCTONb3YSd (PU3HMUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICI HCTIOIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBL;
yKa3bIBaTh (DPOPMYJIbI, CBSA3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M TPUHIMUIIBI 3aKOH BceMupHoro tsrotrenusi, I, II u III 3akonbl
HproTOHA, 3aKOH COXpaHEHHs] MEXAHWYECKOM 3HEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHLUI CYNEPIO3UIUU CWJI, NPUHIUI PaBHONPABUSA
WHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KUHETUYECKOU
OHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONOTHOW TeMIlepaTypoHu,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOEe BBIPAKEHUE M YCIOBUS (TpaHUIIbI, 00JIacTH)
MIPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBIOMHATE 3KCHEPUMEHTHI 0 HCCIEIOBAHUIO (DM3MUECKUX SIBICHUNA U
mponecCoB C UCITIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsMblE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3MYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUN; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBATh  pe3ylbTaThl  MOJYyYEHHOW  3aBUCHUMOCTHU
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ynbTaTaM MCCIIeIOBaHMS

Cobumo1aTe mpaBmiia 0€30MacHOTO TPyAa MpU MPOBEICHUN UCCICTOBAHHHN B
pamMkKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBAaTENbCKOW U
MPOEKTHOH AESITENTFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PM3UYECKUE 3aKOHBI M MIPUHIIUITEI; HA OCHOBE aHAN3a YCIOBHS
3aJjau BBIOUPATh (PU3UYECKYIO MOEIb, BBICTATh (DU3MUECKUE BETUIHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

10.14

Pematp KaueCTBEHHBIC 3a/1a4u: BBICTPAaUBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO IIETIOYKY pACCYXACHHH C ONMOpod Ha H3y4YECHHbIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIIPETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4YHO-TIONYJISPHOU
uHpOpMALMK, TONYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPHUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMYyIO HH(GOPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOW KHU3HH
s obOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C NpUOOpaMH H
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBEICHUS B OKPYKAIOIIEH cperie

PaGotath B rpymme C BBIIOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIBI B pEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTUU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] H3YYCHHBIX (U3HUYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUYECKUN 3apsj, SAepHas MOJeNb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SI/Ipa MPHY PEIICHUH (PU3NIECKHUX 3a/1a4

11.3

Pacnio3naBath ¢uznueckue sBIeHUs (MPoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKHA ¥ KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
MIPOBOJIUMOCTH, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE JCHCTBHS
TOKa, B3aWMOJICHICTBHE MarHUTOB, SJICKTPOMAarHUTHAS WHIYKIUS, IEHCTBHE
MarHUTHOIO IOl Ha MPOBOAHMK C TOKOM U JBWXKYIIMICS 3apdf,
AJIEKTPOMarHUTHbIE KoJIeOaHus u BOJIHBI, pSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHe, MpeloMIIeHHe, HHTepdepeHuus,
IUdpakuus U MOJIpU3alus CBETa, AUCIEPCUsl CBETa, (POTOIIEKTPUUESCKUN
abdekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pAa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIAYKIMUS MarHUTHOro mois, cuiaa Awmmepa, cwia JlopeHua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpollecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KoseOaHuH,
(oKyCcHOE pacCTOSsHHE€ U ONTHYECKas cujaa JIMH3bl; [pU  ONHUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIMYHH, UX
0003HAUEHHsI W EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3UYECKYIO BEJIMYUHY C APYTUMU BEIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
(U3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IMOoJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEITUYHMHY C
JPYTMMH BETUYMHAMU, BBIUMCIISITH 3HAaUeHNE (PU3NYECKON BETUIHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUYECKHUE MPOIECCHl U SBJICHUS, UCHOIb3Ys GU3NUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI IOCJIEI0BaTEIbHOTO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHmTeiiHa 11 QoTtosddexTa, 3aKOH COXpAaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKkOH pagnOaKTHUBHOIO
pacraza; Mpu 3TOM pas3lIuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKoe  BbIpaXXe€HHWE M ycjoBHs  (TpaHMIbI,  0OJacTH)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa HMHAYKIUMM MAarHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MIPOIIECCOB C UCIOJIB30BAHNEM TPSMBIX H KOCBEHHBIX U3MEPEHUH; TIPH 3TOM
dbopmynaupoBath IpodiemMy (3a7ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyI0BaHUS, POBOJUTE OIBIT
U GOpPMYIHPOBAThH BHIBOJIBI

11.10

OcyiecTBISATh MpsIMbIE M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
n1abopaTopHOTro 000pYIOBaHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3YS (PU3UYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAN3a YCIOBHUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOEINb, BBIACTATh (DU3MUECKUE BETUYHHBI
U (QOopMyIBl, HEOOXOAWMBIE JUIsi €€ pEeHmICHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHUPOBAHUS,
UHTEPIPETAllMM M TPEACTaBICHUS Yy4eOHOW U HAyYHO-TIOMYISPHOU
uH(pOpMallMK, TOJTYYCHHOH W3 pa3IUYHbIX HUCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYyHaeMyr0 HH(GOPMAITHIO

OOBSCHATH TPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHHUECKUX
YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE IPUMEPHI BKJIa/la POCCUNCKUX U 3apyO0eKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TeopeTHUECKHe 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0Oe30macHOCTH TMpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPOMCTBAMU, JUISI COXPAHEHUS 3/I0POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3IUYHBIX COIMATBHBIX POJIEH,
MJIAHUPOBATh PadOTy TPYNIIBI, PAIMOHATBHO PACIIPEACTIATh 00S3aHHOCTU H
IIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie meTonaml
IIO3HAHMS OKpYXkKarowero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpoOlLlECC€ TMO3HAHUA IPUPOABL.
DKCrepuMeHT B pusuke

1.2

MopenupoBanue duznyecKkux SIBJICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpUU. ['paHMLIBI IPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpMHIMII COOTBETCTBHSL.
Ponre u Mecro ¢usuku B hopMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
HPAaKTUYECKOH 1eATEIbHOCTH JIF0eH

MEXAHUKA

2.11

#HHPart##KIUTHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro aBmxkeHus. Cucrema oOTcuéra.
Tpaexropus

2.1.2

[Tepemermienne, CckOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHaIbHOMN
TOYKH, UX MPOEKIUU Ha OCH CHCTEMBbI KOOpAMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHEWHOE
nBrkeHue. ['paduku 3aBUCHUMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEepeMeIIeHUs
MaTepUaJIbHOU TOYKU OT BPEMEHU

2.14

2.15

CBoOoaHoe majieHre. Y CKOpeHue CBOOOTHOTO
nageHus

KpuBonuneiinoe JBHIKECHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEWHAs CKOpocTh. [lepuon u
yacToTa. [{[eHTpocTpeMUTENbHOE YCKOPEHUE

2.1.6

TexHu4eckue yCTpOMCTBA: CHUIOMETP, IABUKEHUE
CHapsJ0B, LICIIHbIE U PEMEHHBIE IIepeJadn

2.1.7

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccnenoBaHue COOTHOLIEHUS MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3yueHne ABMIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMn cyneprno3uiuy Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
uHepuuanbHoi cucreme orcuéra (MUCO). Tperuit
3akOH HbproTOHa [U1 MaTepHaIbHBIX TOUYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONPOTUBIICHUS TIPU JBIKEHUH Tela
B )KMJIKOCTHU HJIU Ta3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TETa

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpAILCHUS.
[1;eyo cumbl. YcnoBus paBHOBECHUS TBEPAOIrO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM TJIOCKOCTH MO AEHCTBHEM
HECKOJBKUX cHil. MccienoBaHue 3aBUCUMOCTH CHIT
VIOPYTOCTH, BO3HUKAOIUX B JaehopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrienoBanue yCIOBUW pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par###3AKOHBI COXPAHEHIM A B MEXAHUKE

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
2.3.1 MaTepHaTbHBIX TOUYEK. IMITyJIbC CHITBI 1 U3MEHEHHUE
UMIIyJIbCa Tea
932 3akoH coxpaneHust nmiyiasca B MCO. PeaktuBHOE

IBIDKECHUE

2.3.3

Pabora cuiter




2.34

MOoIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpaHCHUA MeXaHUYeCKOH OHCPI'un

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel mpu Heynpyrom ynape. MccnemoBaHue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA
#i#Par##H##OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM

OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TeopuHu. bpoyHOBCKOE IBHIKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHUL BENleCTBa
Monenu cTpoeHHsl ra3oB, XHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEEeN

313 Macca MOJIEKYII. KomngectBo BEILIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenbcus
Monens uaeanpHOoro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOW HSHEpruu  TEIMJOBOIO  JBUKECHHS
yactul rasa. [llxana remneparyp KenpBrna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 I"azoBbIe 3akOHBI. 301poLiecchl B HeanbHOM Tase ¢

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xopa, nzobapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue paboTel. MI3MepeHne Macchl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCMMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS DPa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJAMHAMUKN

321

3.2.2

TepMmoauHamuyeckas cucTeMa. Buyrpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
e€ N3MeHEeHNA

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
QHCPIusa OJHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

33791031 TEIUIONEPEIaYun: TETJIONPOBOJHOCTb,
KOHBEKUMUA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
I'padmueckas uHTEpIperanus paboThl raza

3.25

Tenmosrie MAaIIITHBI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TeIoBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHuueckne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

I[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KHUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOGCONIOTHAS ¥ OTHOCUTENIbHAS BIIAXXKHOCTh BO3IyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

3.34
rwiasnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO Oaanca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  4YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
###Par#H##IJIEKTPOCTATUKA
411 DneKkTpu3anus Tell. JJIeKTpU4ecKkuid 3apsa. Jlsa
BH/JIA SJICKTPUYCCKHX 3apsIOB
41.2 [TpoBOAHMKY, TUANEKTPUKU U TTOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DJeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
JIluHnK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora cui 3JEKTPOCTATUYECKOTO TIOJTSI.
ITorennuai. PasHOCTE TOTEHIINAIOB
41 [IpoBOAHMKK ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTs. KoHaeHcaTop. OIIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsyKEHHOTO
KOHJIEHCaTopa
TexHUUYECKHE YCTPOMCTBA: AIEKTPOCKOTI,
419 AIIEKTPOMETD, AIIEKTPOCTATUYECKAS 3aIuTa,
3a3eMIIEHHE  DJIEKTPONPUOOpPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘—.I.eCKI/IC paboTHL. N3mepenune
ANEKTPOEMKOCTH KOHJIEHCATOpa
##Par##H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIIECTBOBAHHUS MOCTOSTHHOTO
4.2.1 aneKTpuyeckoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 [TocTosiHHBIN TOK
4.2.2 Hamnpsoxenune. 3akon Oma 115 ygacTka 1enu
423 DJIEKTPUUYECKOE CONPOTHUBJICHHUE. VYnenbHoE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

HOCJICIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAaHHOC
COCIMHCHUEC ITPOBOIHUKOB

4.2.5

4.2.6

PaGora snexTpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponaBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKa.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

OJNeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIIEHUS  METAJUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITY4YKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass H mpuMecHasd

MPOBOAMMOCTh MOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOTUTHYECKAs JUCCOLHMAIIHS. DJIECKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Momuus. [Inazma

TexHu4ecKkue yCTpOMCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBATEIIbHbBIE
puoopBI, 3JIEKTPOOCBETUTEIILHBIE npuOopHl,
TEPMOMETDP COINPOTUBJIEHUS, BAKYYMHBIM JHOJ,
TEPMUCTOPHI u (boTOpE3UCTOPHI,
ITOJIyIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pasnena

4

Koanposepsiemoro

3JIEMEHTA

[TpakTuyeckue paboThl. HM3ydeHue CMeEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wHCcTOYHMKA TOKa W €ro
BHYTPEHHETO CONPOTHUBJICHUS. Habmtonenue
AIIEKTPOIN3A

IIpoBepsieMble 3JIeMEHTHI COIEPKAHUS

OJIEKTPOAMMTHAMUKA

4.3

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKIMA




IlocTossHHEIE MAarHuThbL. B3aumonelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONW WUHAYKIIUH.
432 IIpunnun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTuHa JTMHUI MAarHUTHOM MHIYKIMH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUN TOJNS JUTMHHOTO MPSMOTO TPOBOJHHMKA U
4.3.3 3aMKHYTOT'O0 KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna AMriepa, €€ MOJyJIb M HallpaBIICHHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
4.3.5 JIBI>KEeHHE 3apsHKEHHON YacTHUIlBI B OJIHOPOHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MArHUTHOW MHAYKLIUU
438 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOM
o uaaykiu Oapases
Buxpesoe snexrpuueckoe nosue. 9JC uHIyKIIUU B
4.3.9 MPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM IT0JIe
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh. fIBNeHne camowHAykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYyHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10JIE
TexHUYecKkrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATrHUTBI, HJIEKTPOJIBUTATEND, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTndeckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsL KaTyIKu ¢ TokoM. MccnenoBanue aeiicTBUS
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKIAH

5 KOJIEBAHUA 1 BOJIHBI
###PartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebartenbnas cucrema. CBOOOIHBIE KOJNEOaHUSI.
5.1 5.1.1 INapmonnueckne xosebanus. Ilepuon, dacroTa,
aMIuITya U dasza KoyedaHun
5.1.2 IIpy>xuHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemartnyeckoen  JUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOI O IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUIUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJNE0aHHS B  HJICAUIBHOM
Koyle0aTeIbHOM  KOHTYype. AHAJOTHS  MEXIY
MEXaHUYECKUMHU u AJIEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.1.8

3akoH COXPAaHCHUA OHEPIrun B nacallbHOM
K0J1€0aTEeIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAANIbHBIN NTEPEMEHHBII
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOTO TOKA. AMIUIMTYIHOE U
JICHCTBYIOIIIEE 3HAYECHNE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
noTpediIeHne JIEKTPUYECKOMN JHEPIHUH.
OKOJIOTUYECKUE  PUCKM  TPU  IPOU3BOJCTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs JIEKTPOIHEPTHH B TMOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpPOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTrueckue paboThI. Hccnenosanne
3aBHCHUMOCTH NE€pPHO/Ia MaJIbIX KoJieOaHMil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue INEpEMEHHOrO TOKa B LENU U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrnpocTpaHeHHS. ITepuon. CxopocTthb
pacrpocTpaHeHus U JjuHa BoiHbI. [lonepeunsie u
MMPpOAOJbHBIC BOJIHBL
599 ###Par###  Unatepdepenmus u  audpaxmus

MEXaHNYCCKHUX BOJIH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS W3JIYy4YECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B M v B 211€KTpOMaruuTHOW BOJIHE B
BAaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPAayKEHUE,
IIPEIOMIICHUE, HoJIsIpU3aLus, Tudpaknus,
uHTepdepenims. CKOPOCTb  3AIIEKTPOMArHUTHBIX
BOJIH

[lIkama 5>J€KTpOMAarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpyHIMIBI ~ paguoCBsSI3W U TEIEBUICHUS.
Paguonokanus. OJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpYXKarollen cpenbl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JMArHOCTUKAa B
TEXHUKE W MEIULUHE, Pagap, paguolNpUEMHUK,
TEeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

HHPar###OII TUKA

[IpsiMonMHEHOE  paclpocTpaHEeHHE CBeTa B
oxHOponHOH cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBl OTPaKEHUS CBETA.
[TocTpoeHne n300pa’keHHi B INIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHblil
YrOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. CloxHBINA cocTaB 0e10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL TOHKas
nuH3a. DoKycHOe paccTOsHUE M ONTHYECKas cuiia
TOoHKOM nuH3bl. [locTpoeHune wu300paxeHUil B
coOuparommx U paccenBaromux JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

IIpenenst NIPUMEHUMOCTHU F€OMETPHUYECKON
ONTHUKHU

5.3.8

Wutepdepennus cera. KorepeHTHbIE HCTOYHHUKH.
VYenosus HaOII01eHUS MaKCUMYyMOB u
MUHHUMYMOB B HUHTEP(QEpPEHIIMOHHONH KapTHUHE OT
JIBYX CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB




Judpakuus cera. udpakuuonHas peméTka.
VYcnoBue HaONMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

°3.9 NaJeHud  MOHOXPOMAaTHMYECKOro  CBeTa  Ha
TUGPaKIUOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHuueckue YCTPOMCTBA: OYKH, Jyma,
5311 doroanmnapar, MPOEKLIMOHHBIN amnmnapar,
h MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOUT
[IpakTnueckue pabotbl. M3mepeHue mnoxazaTess
5312 MIPEIOMIICHUS. Hccnenosanue CBOWCTB

n3o0pakeHui B nuH3ax. HaGmronenue mucriepcuu
cBeTa

RJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukd. [locTynarel TeOpUH OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DWHIITEIHA

6.2

6.3

OTHOCHTEILHOCTh OIHOBPCMCHHOCTH.
3aMeI[J'I€HI/I€ BPEMCHHU U COKpPAIICHUC JJIMHBI

BHCPFI/ISI " UMITYJIBC CBO6OI{HOI>1 YaCTHUIIbI

6.4

Csi3p  Macchl C DJHEPrMed M  UMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[limanka cBsI3M SHEpPruu
¢oToHAa € €ro 4acToToW. DHEpPrusi U HMIIYJIbC
dboTtona

OtkpeiTHE U uccnenoBanue Gotorddexra. ONbITH
A.T'. CroneroBa. 3akoHs! hoTorddexTa

VpaBHenue OiHmTeitHa A QoTodpdekra.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Jasnenue cBera. OnwiTe! [1.H. JIeOGenena

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue YCTpOICTBA: (hoTod71EeMeHT,
dboTomaTuuK, COTHEUHAss OaTapesi, CBETOIUO]]

1.2

CTPOEHUME ATOMA

721

Mopnenb aroma Tomcona. OmnbiTel Pezepdopna mo
UCCIIEI0BAHUIO CTpOeHUs aTtoMa. [1nanerapnas
MOJ€eJIb aToMa




71.2.2

IToctynarel bopa. HM3nyuenue u moryonicHue
(GbOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyrou. Buaer cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubel ne bpois.
KopmyckymnspHo-BonHOBON nyanmu3Mm. Judpaxius
3JIEKTPOHOB HA KpHUCTAJIIaX

724

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  U3JIyUYCHHE.
Y CTpoiicTBO M IPUHIIHI PabOTHI JTa3epa
TexHUYecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKOIT), J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpaLAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydeHusi. CpoiictBa anbda-, Oera-, ramma-
u3NydeHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HyknoHHas
Mozenb siapa I'eitzenOepra — HMBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBs3M HYKJIOHOB B siape. SaepHble CUITBL.
Jedext macchl sapa

SAnepHble peakuuu. JleleHUe U CUHTE3 SIAEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGeMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETHKHU

OnemeHTapHble 4YacTUIbl. OTKpBITHE IMO3UTPOHA.
@dyHaMeHTaJIbHbIE B3aUMOJEHCTBUS
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblii peakTop, atoMHas 6omba

7.3.10

[Ipaktnueckue paboTel. MccnemoBanwe TPEKOB
4acTHI] (10 TOTOBBIM (hoTOTrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOUM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPJIUKOBBIC
riaHeTel. Masbie Tena ConHEeYHON CUCTEMBI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

NcTtounuk sHeprun CosHLA U 3BE3]T

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aUMOCBs3b. [lnarpaMma «CneKkTpajibHbIA KIAacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MIOCJIEZI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##H#Par#H#BHyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bosroruu CoJHIIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyre — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacnpeneneHue 3BE31, raza
u e, llonmoxxenne u apmwxkenune ConHLA B
INanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
lNamakTkn

8.8

8.9

8.10

Tunel ramaktuk. PanuoramakTuku M KBas3apsbl.
YEpHble ABIPHI B sIpax rajJakTHK

Bcenennas. Pacmmpenune Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennon, teopuss bosbiioro B3peiBa. Monenb
«ropsiuei Beenennoii». PenukroBoe usirydeHue

MacurrabHast CTPYKTypa Bcenennoi.
MerarajiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHWI pacro3HaBaTh (U3WYECKHUE SIBJIICHUS

(Hpoueccm) H OOBICHATH UX HAa OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILIUMU (I)I/I3I/I‘ICCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJIUHAMUKH,
AEKTPOAUHAMUKH, KBAHTOBOM (DM3MKHM JJIs aHaIW3a U OOBSICHEHUS
SIBJIGHU MHUKpPOMHpa, MakpoMHpa M MeraMupa, pa3iuyaTbh YCJIOBUS
(rpaHuIpl, 001aCTH) NPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOIUi xapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
WCIOJIb30BaHMS YaCTHBIX 3aKOHOB; aHAIW3HPOBaTh (PU3MUECKHE
MPOLIECChl, ~ HUCMOJb3ysl  OCHOBHBIE  TIOJIOXKEHHS, 3aKOHBl WU

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aJadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBHUsI BBIOMpaTh (U3WYECKHE MOJCIH, OTBEYAIOIINE
TpeOOBaHUAM 3a/1a4¥, TPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U ToCTynarbl  (PU3MYECKUX  TEOPUH  TpH  HCTHOIH30BAHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/iay, MPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JAHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJTyYeHHBIX

pe3yIabTaTOB

Pemarp xadecTBeHHbIE 3ajaud, TpeOyrolIMe NMPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3feNioB IIKOJHHOTO Kypca (DM3WKH, a TaKKe WHTETpaIiu
3HAaHUM W3 JPYyrUX [PEIMETOB €CTECTBEHHOHAYyYHOIO  IUKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)XIACHUW C OMOpod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bHSPI‘ICCKI/Ie SIBIICHUS




Bnanenue OCHOBHBIMH MeToAaMu Hay4YHOI'O MO3HAHUS,
UCTOJb3yeMbIMU B (U3UKE: TPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEeIMYMH C HUCMHOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOIO HKCIEpUMEHTa U
y4eOHO-HUCCIIEIOBATEIbCKON  JESITETbHOCTH C  MCIOJIB30BAHHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIaDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHaANIM3UpOBaTh W OIICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3HMIUN IKOJIOTHIECKOM
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakkKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW JUId JaJbHEWIIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHUsl C  HMCIOJIb30BAaHUEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsICHEHHUST (U3MUECKUX MPOIECCOB, MPOUCXOIAININX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUHY 3BE€311 1 Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3JIeMeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHKA

MexaHu4deckoe ABUIKCHUC. OTHOCHUTEIILHOCTD

111

MEXaHUYCCKOI'O JIBMKCHNAA. Cucrema orcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKopoCTh MaTepuaabHON TOUKHU:

__AF
L= —
At

= j_‘;r = [L}ﬁ ‘UT ‘U: ]‘
A=

Ax ,
113 U =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Belunciienne nepeMeleHus U IyTu MaTepUabHONW TOUKU

MIPU NPSMOJIMHEHHOM JIBUKEHHUH BJIOJIb OCH X 10 TpaduKy




3aBUCUMOCTH Vx(t)

- _ Ap ~,
T§'TCI'I!EIPWJJHIIE MAaTEPHATBHOII TOYKIL 4 = — =u. 5
At |y o
114
ﬂL:;. r r
a = =(uv,),", aHAIOIIMHO a, = (v, ), a.=(v.
m t J L - -
ar0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHE:
x(t) = xg + Vout
X(t)
0
+
1.1.5

0X

Uy (t) — vg, = const

(t)




1.1.6

1.1.7

0x

const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE!

v (t)=v, +at
a, = const

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

HPII IBILKESHINI B OJTHOM HAIIPABICHIIN IVIE S =

CBoboaHoe majienne. Y CKOpeHHue CBOOOTHOTO TIaJCHUSI.

Vi

Yo °

Q Xo ";—

JIBuxkenue tena, OpOIIEHHOTO MO YIJIOM 0L K TOPU30HTY:

LA




1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

Kpuonunelrinoe npuxenue. J[BuskeHue MatepuaibHOM
TOYKH T10 OKPYKHOCTH.
VrioBas 1 JIMHEWHAs! CKOPOCTh TOYKHU:

v = wR

wR

IIpy paBHOMEPHOM JABUKEHHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




2o
. LleHTpOCTpEMUTETBHOE YCKOPEHHE TOUKH:

Ay =7:w2R

uc

R
. [lonHoe yckopeHne MaTepraibHON TOUKH

Teépnoe Teno. [loctynarensHoOe 1 BpamareIbHOE

119 JBUKEHHE TBEPAOIO TeNa
1.2 JANHAMUKA
191 Nuepumansupie  cucteMbl  oTcuérta. [lepBhiil  3akoH
o Herorona. [IpuHnun otHocurensHocT ['anunes
1.2.2 Macca tena. [InoTHOCTH BelecTBa:




©
I
<I3

A

Cuna. [IpuHIun cyneprno3unuu Cui:

- - -

FpaBHo,qei/'ICTB = Fl + F2+- -

paBHOJEHCTB

123




124

Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

g -

F1 = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
_—{
Fy Fy
195 Tpetuii 3akoH HploTOHA 1711 MaTepHaibHBIX TOYEK:
Fip = =Fp




12

21

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTAKCHUSA MCEKIAY

TOYEUYHBIMU MaCcCaMHU PaBHBI
mim,

F=G—

1.2.6




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTBI h Haa IIOBEPXHOCTBIKO IIJIAHCTHI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuna TpeHus MmoKost:
Ep, < uN

P

IA




Koadduuuent tpenus

[aBienue:
N
P=7%
S
1.2.9
F
1
1.3 CTATHUKA
.
F
MOMEHT CcHJIBI OTHOCUTEIBHO OCH BPAILCHUS:
M| =Fl, rae | — nnedo cuiibt
F
131
F
OTHOCHUTEIIBHO  OCH, mpoxojsmed dvepe3 Touky O
MEPICHIUKYISIPHO PUCYHKY
1.3.2 Ilentp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX




TOYCK:

- myry + myry+...
Tu.M. =
m; + my+...

r
o.M
m
1
+
m
2
+
m
1
r




B onHOpOIHOM T0J1€ TSXKECTH

(g = const)




const)
LHEHTPp MacCC T€JIa COBIIAAAcT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEpioro tena B MCO:

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

1.3.3 I,
|F+Fy+...=0
HHHPar#H##
3akoHn [lackans
1.34
JaBnenue B xuakoctu, nokosieiics 8 UCO:
P =Dpo +pgh
#i#Part#t P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBI;ITGCH
F
HHPar##H#
1.3.6

Apx




14

HEHParHH##
14.1

BBITCCH

€CIIH TeJIO0 U KUAKoCTh nokosarcs B UCO, To

FApx = ngBmTECH

Apx

pgV

BBITCCH

YcaoBue miaBaHus Tel

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynsc MmaTepralbHON TOUKU:

p=mv




HNMnynbsc cucteMsl Tei:

p=p1 tpz2t..

p

p

HHHParHH !
1.4.2

+




HHHPar###
143

3aKOH W3MEHEHHUS U COXPAHEHUS UMITYJIbCa!
B 1CO

Ap = A(pl +p2t.. ) = FlBHE].[IHAt + FZBHEL[IHAt-I_' "




1BHEIITH

At

2BHENH

At

B ICO , ecniu

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




A(

, €CITN

- >

FlBHeLLIH + FZBHeLuH+' i




1 BHEIITH

2BHEIIH

PeaxkTtiBHOE NBUXKEHHUE

F
\?’Cx‘

HHHPar###

144 Pabota cuiibl Ha ManoM MepeMeneHUN:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

1.4.5 )

MOIIHOCTE CUJIBI:

€CJIN 32 BpeMs




At

At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernueckas OHEPIusa MaTepHaJILHOﬁ TOYKH:

KHH

mv

2m

mv?  p?

2 2m

EK]/IH -
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3aKOH U3MEHEHHUS KWHETUYECKOM SHEPTUU CUCTEMBI

MatepuanbHbix Touek: B MICO AEkun = A1 + A2 + ...

IToreHnuanbpHas OHCPIUA:

JUIA ITIOTCHIMAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1morenir

210TEHI]

AE

TIOTEHIT




IToTrenumanpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

E
TIOTCHIY
mgh
[TorennmanbHas SHEPTUA YIPYTO 1eHOPMUPOBAHHOTO
TCJa.
p kx?
noTeHL — 2
E
MOTEHI]
2

kx




1.5

1.4.8

151

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ BHCPFI/H/I:
Euex = Exum T Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KojneOaHUS ~ MaTepHaJbHOM  TOYKH.
Avmutyga u (daza  konebanwmii. Kunematmueckoe
OITHCaHHE:

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
I7I€ X - CMEIIICHUE U3 PaBHOBECHSL.

JlnHaMu4yecKoe ONKcaHue:

ma, = —kx,

ma

X
—kx,
TIe

k = mw?

k

mw

. 9TO 3HAYHT, YTO




—kx.

9Hepr CTHUYCCKOC OIINCaHUuC (BaKOH COXpaHCHUA

MEXaHUYECKON IHEPTUN):

CBsi3p aMIUIMTYIBI KOJICOAHWN CMENICHHS MaTepHaIbHOU
TOYKH C aMIUIMTyJaMU KoieOaHui e€ CKOpOCTH H

YCKOPEHHUSL:

Upe =04, a__ =04

[Tepuon u yactoTa KoneOaAHUIA:

r=2r_1
] v

[Tepuon Manbpix CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO

MasTHHKA!
1.5.2 i
T=2n|—
g
[Tepuoza cBOOOIHBIX KO€OaHUI MPY>KUHHOTO MasiTHUKA:
m
T=2n T
Bremnyxaennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpuBas
ITonepeunble W TpomodbHbIe  BOJHBL.  CKOpPOCTH
pacrpoOCTPaHEHHUS U JUIMHA BOJIHBIL:
154

v
A=vT =—
v




WnTepdepenius u qudpaxus BOJIH
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3Byk. CKOpOCTbH 3ByKa

MOJIEKVIJIAAPHASA ®U3UKA. TEPMOAMHAMUKA

2.1

2.11

MOJIEKYJISIPHAS ®U3NKA

Mopenu cTpoeHuss ra3oB, JKUIKOCTEM W TBEPIBIX TEIL
[Tycth TepMoauHamMuueckasi cucremMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOIM4eCTBO BEIIECTBA
N m

V=—=
Ny




rac

N
A
— 9uci0 ABOrajapo, m — Macca CUCTEMEI (Tena),
U

U

— MOJISIpHAsi Macca BeIlecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 BsaumoelicTBre 4acTHIL BEIIECTBA
2.14 Juddysus. BpoyHoBckoe ABMKEHHE
2.1.5 Monens uaeansHoro raza 8 MKT

CBs3p MeXAy JAaBICHHEM U CpEOHEHl KHHETHYECKOU

2.1.6
DHEPrU€l  IMOCTYNATENbHOIO  TEIUIOBOTO  JBM)KCHUS




MOJIEKYJI UJeanbHOro ra3a (ocHoBHoe ypaBuenne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

rae m0 — Macca OJIHOM MOJIEKYJIbI,

Tl:v

- KOHICHTpAaud MOJICKYJI

2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHed KHHETUYECKOU
DHEPrue€il IMOCTYNATENbHOIO TEIUIOBOTO JIBMJKEHUS €ro
MOJIEKYJI:
2.1.8 f 2
— (my 3
& =|—— |==kT
v o2 2
2.19 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaenenine MeHjueneeea — KuaneiipoHa (IIpHMel

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripakeHiie U1 BHYTPeHHeIl SHEPTHI OIHOATOMHC

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH I[aJIBTOHa AJI JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=p+pt..




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIOM
MoJteKyl N (C OCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

P_
T = const
T
p
const
n3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe mpeacTaBieHne H30MPOLIECCOB HA pV-, PT- 1
VT- nuarpamMmax.

OO0beMHEHHBIN ra30BbIA 3aK0H:
%4

14
— = t
T cons

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HacpllieHHBIE ¥ HEHACHIIIEHHBIS Maphl. KauectBennas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O ITapa

2113 OT TeMmmepaTypbl, HX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOIO I1apa
Brnaxxnocts BO3ayXa.
OTHOCHUTENbHAS BIAKHOCT:
(l) _ pnapa(T) _ pnapa(T)
- pHaCbILLlHapa(T) B pHaCbI].Lll'lapa(T)
¢
21.14 =

HachIIIIapa




M

M

M

M

mapa

p

HachlIapa

mapa

W3meHeHne arperatHblX COCTOSTHUI

BCIICCTBA: UCIIAPCHUC

2115 Y KOHJICHCALIMS, KUIICHUE XKUIKOCTU

2116 N3MeHeHue arperaTHbIX COCTOSHUM BEILIECTBA: IUIABJIEHUE
o Y KpUCTAJIM3aLHs

2.1.17 [IpeoOpazoBanue 3HEepruu B (ha30BBIX MEPEX0ax




2.2

TEPMOJNHAMUNKA

2.2.1

TerutoBoe paBHOBECHE M TEMIIEpaTypa

2.2.2

BuyTtpenussa sHeprus

2.2.3

Temnonepenauya kak crnoco®d M3MEHEHUS BHYTPEHHEH
sHepruu  0e3  cosepuieHuss  paborel.  KoHBekuus,

TCILIOMIPOBOAHOCTD, U3JIYUCHUC

2.2.4

KonnuecTBO TEIUIOTEI.
VYV neapHas TEIIOEMKOCTD BEIIECTBA C:
Q = cmAT

CMAT

2.2.5

VY nenbHas Teriota mapoodpazoBanus L: Q = Lm.
VY enpHas TeroTa miasiaeHus A: Q = Am.

VY aenpHast TEIUIOTa CropaHus Toruea q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A =pAV

pAV

Boruncnenne pabotel 1o rpaduky mnporecca Ha PV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJIMHAMUKU:
Q12 = AUjp + Ayp = (Uy — Uyp) + Aqy

12




AU

12

12

(O]

12

Anna6ara:
Q12 = 0= A1, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MponeCCChI




[Ipunuune! aeiictBus Ternossix MamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T — T, T
2.2.10 max N = Ny = —b =] =
T, HaTp T, TP
YpaBHEHHE TEIUIOBOTO OaliaHca:
Ql + QZ + Q3+: 0

1

+

2
2211

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzauuss Tel U €€ NPOSABICHUS. DJIEKTPUUYECKUN
3apsia. JIBa Buaa 3apsiga. DJIEeMEHTapHBIM AIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumopeiictBue 3apsa10B. Toueunsie 3apsaabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

MMPpOHUIaCMOCTBLIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

3.1.4

Onektpuueckoe mone. Ero neiicTBue Ha 3JeKTpUYECKHE
3apsabl

Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:

-

o F

qnpo6ﬂbn71

TIPOOHBIN




ITose Toueunoro 3apsiaa:

.4

E. =k -z
r
k
r
2
q

OTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPSI)KEHHOCTH ATUX MOJIEH

3.15

IIOTGHHH&HBHOCTBBHCKTpOCTaTHHGCKON)HOHH.

Pa3zHoCTh MOTEHIMATIOB U HANPSHKEHUE:
A1z = q(P1 — ¢2) = —qAp = qU.

12

a(e

[ToreHunanbHas SHeprus 3apsiia B 3JIEKTPOCTATHYECKOM

IIOJIC:




—AW

IToTenmman QJICKTPOCTATUYCCKOI'O I10JIA:

¢_Y
q

3.1.6

CBs3b HaHpH)I(éHHOCTI/I OJIs1 U Ppa3HOCTH MOTCHIUATIOB JJIA

OJTHOPOJIHOTO 3JieKkTpocTarnueckoro mojsi: U = Ed

[TpuHIMTT CynEpNO3UIIUNU AIEKTPUUECKUX TTOJIEH:

E =E1+E2+...,¢ =¢1+¢2+...







ITpoBOHMKY B 3IEKTPOCTATUYECKOM TIOJIE.
VYcnoBue paBHOBeCHS 3aps0B: BHYTPU IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPH U Ha MOBEPXHOCTH MPOBOJIHHKA ( = const
318 Jusnexktpuku B EKTPOCTATUIECKOM HoJe.
Jusnexkrpudeckasi IPOHUIIAEMOCTD BELLIECTBA €
Konnencarop. DneKTpoEMKOCTb KOHIEHCATOPA:!
q
C=—
)
C
3.1.9
u




eC

OneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:
€4S
=——=¢(y

d

&e

3.1.10

HapamlenLHoe COCAMHCHUEC KOHICHCATOPOB:

q =q1+q2+...,U1 = Uz ='-"Crlapa1m_C1+C2+'"

o)




napasut




[TocnenoBarenbHOE COEAUHEHUE KOHACHCATOPOB:

1 1 1
U=Ui+Us. 1 =0z =0 =C_1+C_2+.._
nocJua




TI0CI




3.1.11

3Hepr1/1>1 3ap51>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu* _ ¢*
€T 2 2 T 2C

qu




Cu

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

321

3.2.2

Cwua Toka:
7=2q
Ar|,, 0

ITocrosiaHEbII TOK: | = const

Jns mocrosiHHOrO ToKa q = It

YcaoBus CYIICCTBOBAHUSA SJICKTPUICCKOTO TOKA.

3.2.3

Hanpsoxenue U u DJIC E
3akon Oma Jy1s ydacTKa Lenu:
= U
"R




3.24

3.25

DnexTpuueckoe COINPOTUBIICHUE. 3aBUCUMOCTh
COTMPOTHUBIICHUS OJTHOPOAHOTO MPOBOAHUKA OT €r0 JAJTUHBI U

ceucHHs. Y JCIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

ACTOpOHHl/IXCHJ'l

q

E =




A

CTOPOHHUXCHJT

BHyTpeHHee conpoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3axon OMa A1 TOJTHOM (3aMKHYTOM ) AIIEKTPUYECKOM LIeTu:

E =1IR + Ir, orkyna

Rr




3.2.7

[TapannenbsHoe COeqMHEHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

=—4+—+..
Rnapa}m Rl RZ

napaut




HOCHCHOB&TCHBHOC COCJUHCHHUEC HpOBOI[HI/IKOB:
U=UuUl+Uz2+..,11=12=..,
RHOCJI = Rl + R2+ -

TocCI




3.2.8

Rt

Pabora anekrpuueckoro Toka: A = [Ut.
3akoH J[xoyns — Jlenia:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t




3.3

3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKA:

Ad
P=— =IU

LY, Ar—d
TennoBast MOIITHOCTH, BBIJIEIISIEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoOIIHOCTh UICTOYHHKA TOKA:

3.2.10

331

CBOOO/IHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
OpOBOJHUKAX. MeXaHu3Mbl IPOBOJUMOCTH  TBEPABIX
METaJIJIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJIHMTOB, T'a30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE I1OJIE

Mexanudyeckoe B3aMMOJECHCTBHE MarHuToB. MarnurHoe
nose. Bektop  marHuTHOM — MHaykumu.  I[IpuHiun

Cynepro3nauu MaroHuTHbIX MOJICH:

B = Bl +Bz+




JlvanM MHAYKIUMKA MarHutHoro mnons. KapTtuHa nuHui
WHIYKIUU MAarHATHOT'O OJIA IOJIOCOBOTO u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHW MAar"iuTHOrO IoJjd AJJIMHHOTO

3.3.2
OpSMOTO  MPOBOJHUKA W 3aMKHYTOIO  KOJIBLIEBOTO
MIPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHHE U BEJIUYUHA!
F, = IBlsina
F
A
3.3.3
IBlsina

, TJIE 0. — YTOJI MeX/1y HalpaBjeHHEM ITPOBOJHUKA  BEKTOPOM




3.34

1

Cuna JlopeHiia, e€ HanpaBJI€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

[qlvBsina
/1€ 0L — YTOJI MEX/1y BEKTOpaMu

-

v

+

. IBm>xeHne 3apsHKeHHOM YacTUIIBI B OJJHOPOJHOM MarHUTHOM

I10JIC

3.4

OJIEKTPOMATHUTHA A MHYKIMA




IToTOoK BEKTOpa MarHUTHOW UHIYKLIMMU:
® = B,S = BScosa
O
B
n
34.1
S
BScosa
34.2 SBnenue anexkTpomMaruutHOM uHAYKIMK. D/]C nHAyKIMN
3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:
AD
3.4.3 E = =@
A f
A
._a/_.,.
OJ1C uHAYKIIMU B IPSIMOM MPOBOAHUKE JTHHOM I,
3.4.4 JBUKYIIEMCS] CO CKOPOCTBIO
v
v




(;LZ)

)

B OJIHOPOJIHOM MAarHMTHOM I1oJe B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — YToJI MEXly BEKTOpoM B 1 Hopmaiibro

n

K IJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIn

1




TO

| E; |= Blv
|E
[
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
. d
1
L
I
3.4.6
()
, umu © = LI
Camounnykuus. IC caMOMHAYKIUU:
Al
S EL —
At
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C TOKOM:
347 _LI?

W, = —
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

Koneb6arenbupiii KoHTYp. CBOOOHBIE 3JEKTPOMArHUTHBIC

KOHGGaHI/I}I B UACAJIbHOM KOJI668.T€JILHOM KOHTypeI
[ q(t) =g, sin( ot +q@,)

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyZa

2

LC




3.5.2

353

3.54

355

CBs3p aMIIMTYZABl 3apsja KOHAEHCAaTOpa € aMIUIMTYAO0H
CHWJIbI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATILHOM KOJIeOaTeIbHOM KOHTYDE:
gma:r. =
LY

3aKkoH COXpPaHCHUA SHEPIrUU B HUACAJIbHOM KoJie0aTeIbHOM

KOHTYpE:

By aeHHbIe 27IeKTpOMarHUTHBIE KosieOanus. Pesonanc
[lepemennbiii  Tok.  [lpowsBoacTtBo, mepemada U
oTpebIIeHUE 3IIEKTPUUECKON IHEPTUH
2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CaoiicTBa SJICKTPOMATrHUTHBIX BOJIH. Bzaumnas

= Cconst.

opueHTanusl BCKTOPOB B SHCKTpOMaFHHTHOfI BOJIHE B

BaKyyMe:

- -

E1Blc




356 [IIxana JIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

OIITHUKA

36.1 [IpsamosiMHENHOE PACIPOCTPAHEHHE CBETA B OJHOPOIHOU
cpene. Toueunblid uctouHuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=p

3.6.2

ol B

S S S

3.6.3 [TocTpoenne n300pakeHHii B INIOCKOM 3epKaiie

3aKOHEBI IIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

nqySina = n,sinf.

3.6.4

sino

sinp.




AOCOIIIOTHBIH TTOKa3aTellb TIPECIIOMIICHU .
c

Nasc = v

abc

OTHOCUTENBHBIN MOKA3aTENh MPETOMIICHHS:
np 1M

nOTH
1 V2

OTH




XoJ ay4deit B Ipu3Me.
Vi =Va, My =T,
CooTHOIIEHHE YacTOT W COOTHOUICHHE [UIMH BOJH TMpHU

nepexoac MOHOXPOMATUUCCKOTO CBCTa 4YCPC3 TIpaHUNY

pasziena AByX ONTHYCCKUX CPEII:




3.6.5

ny<n, ny

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHBIA yro IOJIHOTO BHYTPEHHETO OTPayKEHMS:
; 1 N2
Sinay, = ——=—
Norn nq

Sino.




Cobuparoiue W paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKYyCHOE PACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
®opmyiia TOHKOM JTMH3bI:
1 4 1 1
d f F
3.6.7




YBenuduenue, JaBacMoe JIMH30M:

h |f1
P="="a




If|

d #Tw

AN

F\ h

f

o

B ciyuae paccenBaronieit JIMH3bI:

3.6.8

1
DO = F =—0,
D







3.6.9

3.6.

3.6.11

If|

Xoa iay4a, IpOLIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIIOM
K e€ rimaBHOU onTHueckoi ocu. IToctpoenue uzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroamnmapaT Kak onthueckuit mpubop. [ma3z  kak

OIITHYCCKAasa CUCTCMaA

Wntepdepennust  cBera.  KorepeHTHble  MCTOYHMKH.
VYcnoBus HaOmoneHUS MakKCUMyMOB U MHUHUMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbBIX

KOTCPCHTHBIX HCTOYHHUKOB:

A
MAaKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Hudpakuus csera. JudppakuuoHHas pemerka. YcCloBHe
HaOJIO/IEHUsI TJIAaBHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHu! MOHOXPOMATHYECKOTO CBETa C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepruojaom d:

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

dsing




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOI 1Y AJIU3M
411 ['mnore3a M. Ilnanka o kBanTax. ®opmyna I[lnanka: E = hv
®otoHbl. JHeprus HoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2 -




pc

hc

Nmnynsce potona:

©

hv




413

414

®orospdpexr. Omprtet  A.I.  Cronerosa.

doTtodrddekra

VYpasHenue DitHmTeitHa 115 porodddexra:

Ecl)OTOHa = ABbixoja + Eyumax

(hoTona

ABBIXO11a
+

KHHMax

rac,

E¢0T0Ha =hv=—,

3aKOHEBI




hv

¢oToHa
hv
A
hc
hc
ABbeoga = hv}cp = /1_
Kp
BBIXO/A

Kp




Kp

hc

KMHMax

max

myv

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3amn

415

421

[laBiieHue ceera.
JlaBneHue  cBera  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
IIOBEPXHOCTh M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

422

[Tocrynarer bopa. M3nmydenue u moriomeHne GOTOHOB TIpH
nepexojie aToMa ¢ OJJHOTO YPOBHS DHEPTHH Ha APYToil:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPTHUU aTOMa BOAOpOJa:

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'eiizen6epra — MBanenko. 3apsin

sapa. MaccoBoe unciio sapa. M3otomnsl

4.3.2

PannoakTUBHOCTB.

Anbda-pacna;
A A4 4
7X—>>,Y+ ;He

bera-pacnan.

DIIeKTPOHHBIN B-pacnan;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii B-pacnan:
A A 0=
sX—=- Y + je+ v,

INamma-uznyuenue

4.3.3

3aKOH paJIMOaKTHBHOI'O pacraja:

—t

N(t)

[TycTh m — Macca paiMOaKTUBHOTO BelecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)




434 SInepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» ®usuka; 10 kace. yrimybnenHoe odyuenue Kacbsnos B.A. O0mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY»; AKIMOHEpHOE 00IIECTBO
«M3narenbctBO «IIpocBemeHue

» Gusuka; 11 knacc. yrimybnennoe odydenne Kacesnos B.A. O0miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE 0011IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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