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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mno ¢usuke Ha ypoBHE cpeAaHero oo6Imero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW W TPeOOBaHMI K pe3yabTaTaM OCBOCHHS
OCHOBHO# oOpasoBaTeibHOM mporpamMsbl, npeacTtaBieHHbx B @I'OC COO, a
Takxke ¢ yu€ToMm (enepanbHON pabodeil mporpamMmel BocriuTtanus 1 Konnenmun
npenojaBanus  ydeOHoro mpeamera «Duszmka» B 0o0pazoBaTenbHBIX
opranuzanusax  Poccuiickoir ~ @enepanuu,  peaqu3ylOIIMX  OCHOBHBIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

[Iporpamma mo ¢u3uke ompeAeisieT 00sA3aTeNbHOEC  MPEAMETHOE
coliepKaHKe, YCTAaHABIMBACT PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3yUeHUS
TEM U pa3lelioB y4yeOHOro mpeamMera ¢ Y4YETOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM Yy4e€OHOro Mpolecca, BO3PACTHBIX
ocobenHocTtel obyvaronuxcs. [Iporpamma no ¢usmke maét mpeacTaBieHUE O
IEeJsAX, COJCP’KaHWU, OOIIeH CTpaTteruu OOY4YCHHS, BOCIUTAHUS U PA3BUTHS
oOydJarommxcs CpencTBaMu y4eOHOTO mpeaMera «DPu3mka» Ha YrIIyOJIEHHOM
YPOBHE.

N3yuenue kypca Qu3nuku yriayOJE€HHOTIO YpPOBHS IO3BOJIIET PEau30BaATh
3ajaud MPodeCcCUOHATILHOW OpHUEHTAIlMU, HAIMpPAaBICHO Ha CO3JaHUE YCIIOBUI
JUISL TIPOSIBIIGHUSI CBOMX WHTEIUIEKTYallbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
KOKIbIM  O0y4YaloIIUMCs, KOTOpPble  HEOOXOAMMBI i1  MPOAOJIKEHUS
oOpa3oBaHus B OpraHu3alusx MOpoPecCHOHAIBHOIO O00pa3oBaHUs MO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIEIUATBLHOCTSIM.

B nporpamme no ¢Qusuke omnpeaensroTCs IJIAHUPYEMBbIE pPE3YyJIbTaThl
OCBOCHHUSI Kypca (U3MKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHUs:
JUYHOCTHBIC, METaNpeIMETHbIC, MpeIMETHbIe (Ha YIIIYOJEHHOM YpOBHE).
HayuHo-meTononornueckoii  OCHOBOM uisi  pa3paboTKM  TpeOOBaHUU K
JUYHOCTHBIM, METaNpeIMETHbIM U MPEJAMETHBIM pe3ysbTaTaM OOy4YaromIMXcs,
OCBOMBIIMX IPOrpaMMy Mo (U3MKe Ha YPOBHE CPEAHEr0o OoOUIero oOpa3oBaHUs
Ha yriayOin€HHOM YPOBHE, SIBISIETCSI CUCTEMHO-I€ATEIbHOCTHBIN MOAXO.

[Iporpamma 1o Qu3uKe BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOCHHS Kypca (U3MKU Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHUCJIE IPEIMETHBIE PE3yJIbTaThl 1O T'0JlaM 00yUYEeHHUS;

coziepkanue yuyeoHoro npeamera «Pusnka» Mo rojgam o0ydeHusl.

[Iporpamma 1o ¢u3MKe HMEET MPUMEPHBIM XapaKTep U MOXKET ObITh
UCIOJIb30BaHa YUYUTENSIMU (DU3HUKH JJI COCTaBJICHUS CBOUX Pa0OUYUX MPOTPaAMM.

[Iporpamma 1o ¢u3HKe HEe CKOBBIBAET TBOPUYECKYIO HHUIIMATUBY YUUTENEH
U TPEJOCTABISIET BO3MOXKHOCTH I PEANM3alMU PA3IMYHBIX METOJAMYECKHX



MOJXOJ0B K MpernojaBaHuio (U3MKU Ha YIIIyOJIEHHOM YPOBHE IPH YCIOBUU
COXpaHEeHUs 003aTEIbHON YaCTH COJEPKaHUSI Kypca.

dusnka Kak Hayka o HamboJyiee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KayecTBE Y4YeOHOro MpeaMeTa B IIKOJe, BHOCHUT CYHIECTBEHHBIN BKJIaa B
cucteMy 3HaHUNH 00 okpyxkatomeM wmupe. lIkonbHBIA Kypc QUMK —
CUCTEMOOOPA3yIOMIMI  JUIsI  €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB W SIBJICHUM,
U3y4aeMbIX XUMHEH, Ouosorueit, usnueckoil reorpadueil U acTpPOHOMHUCH.
Hcnonb3oBanue M akTHBHOE NpUMEHEHHE (DU3UYECKUX 3HAHUN OIMpeaesniio
xapaktep u OypHOE pa3BUTHE pPa3HOOOpA3HBIX TEXHOJOTHH B cdepe
SHEPIreTUKHU, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, TIOJIy4€HHUsI HOBbIX MAaTE€pUaJIOB C
3aJIaHHBIMU CBOMCTBaMH. M3ydeHune (HU3MKM BHOCHUT OCHOBHOM BKJIQJ B
dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPAa O0O0y4alomierocs, B
dbopMupoBaHUE yMEHUW TNPUMEHATh HAYYHBI METOA TIO3HAHUS TpHU
BBITIOJIHEHUU UMM YYEOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca ¢u3uMKMm Ha YypOBHE cpeaHero ooOmero oOpa3oBaHUS
MOJIOKEH psA UACH, KOTOpPhIE MOXXHO pPacCMaTpuBaTh KaK MPHUHIUIBI €ro
ITIOCTPOCHMUS.

Hoesa uyenocmuocmu. B COOTBETCTBUU C HEM KypC SIBISIETCS JIOTUYECKU
3aBEpHIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3liesioB (PU3UKH, BKIIOUYAET
KaK BOIPOCHI KJIACCUUYECKOM, TAK U COBPEMEHHOU (PUBHKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUU ¢ HEW Marepuan Kypca (U3UKHU
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBisercs
dbopMupoBaHuE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTEPUH, BEIIECTBE U
ToJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaracT UCHoJIb30BaHUE
T'YMaHUTApPHOTO MOTEeHIMaNa (U3NIECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
¢u3uku Cc pa3BUTMEM OOIECTBa, a TakkKe€ C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJOTHUYECKUMHU MPOOIEMaAMH.

Hoea npuxnaonoii nanpasenennocmu. Kypc ¢buszuku yriayOaéHHOTO
YPOBHS TpEANojiaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TPUJIOKCHUN H3YUYEHHBIX TEOpUM M 3akoHOB. [lpu 3TOM
paccMaTpuUBalOTCsT Ha YpPOBHE OOIMMX TMPEACTABICHUWM U COBPEMEHHBIC
TEXHUYECKHE YCTPONCTBA, U TEXHOJIOTHUHU.

Hoea 3xonocuzayuu peanusyercs MOCPEIACTBOM BBEICHHUS DIIEMEHTOB
COJICpKaHMsI, TOCBSIIEHHBIX JKOJOTUYECKUM TpoOIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJOTHM, a TakkKe O0CYKIeHUs



npoOsieM  palMoOHaJbHOTO  MPUPOJONOJB30BAaHUS U DKOJOTHYECKOU
0€30MacHOCTH.

OcBoenue cosiepkaHusi MPOrpaMMbl 10 (PU3KKE JTOJKHO OBITH TOCTPOCHO
Ha MPUHLHUIIAX CUCTEMHO-AEATEILHOCTHOTrO noaxoaa. s dusuku peanusaius
ATUX TPUHIMIOB Oa3upyeTcsi Ha  HUCHOJb30BAHUH  CaMOCTOSITEIIBHOTO
AKCIIEPUMEHTA KaK MOCTOSHHO JEHCTBYIOLEro ¢akropa yuyeOHOro mpoiecca.
st yriiyOGi€HHOTO YpOBHSI — 3TO CHUCTEMa CaMOCTOSATEILHOTO YYEHHYECKOIrO
AKCIIEPUMEHTA, BKJIIOYAIONMIET0 (POHTANBbHBIE YYEHUYECKHUE OIBITHl IPHU
M3YYeHUH HOBOT'O Marepuasa, jJabopaTopHbie padOThl M pabOThl MPaKTHKyMa.
[Ipu »TOM BO3MOXHBI JBa criocoOa peanu3anuu (PU3NYecKoro NmpakTukyma. B
NEPBOM CiIydae MPaKTUKyM MpoBoauTcs Jubo B korme 10 u 11 kmaccos, mubo
II0CJIE€ MEPBOTO M BTOPOrO MOJYrOAWM B Ka)XJIOM M3 3THX KilaccoB. Bropou
Croco0 — 3TO MHTETpaIus padoT MPAKTUKYMa B CUCTEMY JJabOpaTOPHBIX padoT,
KOTOpbIE MPOBOJATCS B Mpoliecce u3ydeHus pazaena (temel). [Ipu saTom mox
paboTaMu MTpaKTUKyMa MOHUMAETCSl CAMOCTOATEIBHOE HCCIICIOBAHUE, KOTOPOE
MPOBOJIUTCS MO PYKOBOJACTBY CBEPHYTOro, 0000mEHHOr0 BUaa 0€3 MomaroBoi
UHCTPYKIIHH.

B mporpamme 1o Qusnke cucteMa YUYEHHMYECKOTO HSKCIIEPUMEHTA,
1a00paTOpHBIX pabOT U MPAKTUKYMa MPECTaBlIeHa €IUHbIM nepeuneM. Bridop
TEMATHUKU JIJIS1 OTUX BUJOB YUYEHUUECKUX MPAKTUUECKUX PA0OT OCYIECTBIISICTCS
y4acTHUKaMU 00pa30oBaTEIbHOrO IMpollecca MCXOAsd U3  OCOOCHHOCTEH
MOYpPOYHOTO TUIAHUPOBAHUSI M OCHalleHus KabuHeta Qusuku. Ilpu sTOM
obOecrieunBaeTcs OBJIaJCHUE O0YUYaIOIIMMUCS YMEHUSIMU MPOBOJIUTH MPSIMbIE U
KOCBEHHBIE M3MEPEHUS, UCCIEAOBAaHUS 3aBUCUMOCTEN (PU3UYECKUX BEIUYUH U
MMOCTAaHOBKY OIBITOB MO MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHUE yAENSIETCS PEUICHUIO PACUETHBIX W KAaYECTBEHHBIX
3anay. [Ipu aToM AJist pacu€THBIX 3a7a4 IPUOPUTETOM SIBISIOTCS 3a]1a4u C SIBHO
3aJIaHHOM M HEABHO 3aJaHHON (PU3MYECKONH MOJENbI0, TO3BOJISIONINE
MPUMEHATh W3Y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOI0 pasjesa
Kypca, TaK ¥ UHTETPUPYsS NPUMEHEHWE 3HAHUN W3 pasHbIX pasnaenoB. Jls
KaueCTBEHHBIX 3aaa4 PUOPUTETOM SIBJISTIOTCSI 3a/IaHus Ha
oObsICHEHUE/TIpe/ICKa3aHie MPOTEKaHUsS (PU3UYECKUX SBJICHUN M IPOIIECCOB B
OKpYXalollen Kku3HH, TpeOyrolue BeIOopa (pu3ndeckoil Moaenu A CUTyaluu
PaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuun ¢ tpeboBanusimu OPI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIEUEHHUI0 YU4eOHOTO Tporecca Kype GU3UKH YIIIyOIEHHOTO
YpOBHS Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHMs JOJDKEH H3ydaTbCid B
YCIIOBHSX TMPEIMETHOro KaOuHera. B kabuHeTe (QU3UKA JOJDKHO OBITH



HEoOXoauMoe JabopaTopHOE OOOpYAOBaHUE JJIS BBIMOJHEHHS YKa3aHHBIX B
nporpamMme 1o (U3MKe YYCHHUYECKHX OTBITOB, JJAOOPATOPHBIX pabOT M padoT
MPaKTUKyMa, a TAaKKe JIEMOHCTPAIIMOHHOE 000pyA0BaHUE.

JlemoHCTpalimoHHoe 000pyaoBaHUE (QOPMUPYETCSI B COOTBETCTBUH C
NPUHIIMIIOM MHUHHUMAIBHOM JTOCTATOYHOCTH U 00€CleYyuBaeT IOCTaHOBKY
NEPEUUCICHHBIX B MporpamMme 1o (U3MKE KIIOYEBBIX JAEMOHCTpALUNA IS
UCCJICIOBAHUS M3Yy4YaeMbIX SBJICHUA W TMPOIECCOB, HDMIUPUYECKUX U
(byHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUUYECKUX MTPUMEHEHUH.

JlaGoparopHoe oOOpyIOBaHHWE ISl YUYCHUUECKUX TMPAKTUUYECKUX PpabdoT
dbopmMupyeTcst B BUJIe TEMATHYECKUX KOMIUIEKTOB M 00€CTIeunBaeTCs B pacuére
OJTHOTO KOMIUIEKTAa Ha JABYX OOy4YarOmMXCsA. TeMaTH4ecKhe KOMIUICKTHI
nabopaTopHOTO 000PYIOBAaHUS JIOJDKHBI OBITh TMOCTPOCHBI HAa KOMIUIEKCHOM
MCITOJIb30BAaHUU aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIC IU(PPOBBIX TAOOPATOPHUH.

OCHOBHBIMH TIETISIMH U3yYeHUS (PU3UKH B 001IeM 00pa30BaHUH SBIISTFOTCS:

dbopMupoBaHUE WHTEpeca W CTpeMJIeHHS OOYyYaoImMXCSi K HAYIHOMY
W3YYCHUIO TPUPONBI, pPAa3BUTHE WX WHTEIUICKTYAIbHBIX W TBOPYECKUX
CcoCcOOHOCTEM;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ TTO3HAHUS U (pOopMUpOBaHUE
MCCJIEI0BATEIHLCKOTO OTHOMIEHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (HyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHA OOBSCHITH SBJICHHS C HWCIOJB30BAaHUEM
(Gu3HUeCKUX 3HAHUIN M HAYIHBIX JOKA3aTEIhCTB;

dbopMHUpOBaHUE TPEICTABICHUNA O POIM (U3HKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE  MpPEACTaBICHUM O  BO3MOXHBIX  cdepax  Oynyuei
npoeCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHBIX C (DU3UKOW, MOJArOTOBKA K
JaNbHEUIIEeMY OOYYCHHIO B ’TOM HAIPaBJICHUH.

JlocTmkeHue 3TUX 1eaed ooecrneuynBaeTcsl pelieHueM CJICIYIONNX 3a1a4 B
npolecce u3ydeHus Kypca pU3MKU Ha YPOBHE CpeHEro 0011ero 0opa3oBaHus:

npuoOpeTeHue CHUCTEMBI 3HAHUM 00 o0mux  (pu3nUecKux
3aKOHOMEPHOCTSX, 3aKOHAaX, TCOPHSX, BKIIOYAs MEXaHHUKY, MOJIECKYISPHYIO
(GHU3HKY, PICKTPOINHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIECMEHTHI acTPO(HU3UKH;

dbopMHpOBaHUE YMEHHH TPUMEHSATH TEOPETUYECKHE 3HAHUS IS
00BbsICHeHHS (M3WYCCKHUX SIBJICHUN B MPUPOJIC W JUIS MPUHATHS MPAKTHUYSCKUX
pEILIEeHUN B IOBCEIHEBHOU KU3HU;



OCBOCHHE CIIOCOOOB PEIICHUS pPa3IWYHBIX 3aJad C SBHO 3aJaHHOMU
¢usznueckoi MoIelblo, 3a7a4, MOAPa3yMEBAIOIIMX CAMOCTOSITEIbHOE CO3/JaHue
dbu3udeckod Mojenu, aJeKBaTHOW YCIOBHUSIM 3ajJaud, B TOM YHCIE 3aaad
WH)XKEHEPHOTO XapaKTepa;

NOHUMaHUe (PU3NYECKUX OCHOB M TPUHILMUIOB ACHCTBUS TEXHHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, WX BIUAHHUS Ha OKPY’KAIOIIYIO
cpeny;

OBJIaJICHUE METOJIaMU CaMOCTOATEILHOTO TUIAHUPOBAHUS U TPOBEACHUS
bu3nUecknX OJKCIEPUMEHTOB, aHalu3a W UWHTEpIpeTanuud HUHPOpMaIIUH,
OTIpEJICIICHHS IOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

CO3JaHHUE YCIIOBUM JJISl PA3BUTHUSI YMEHUM MPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JESITETbHOCTH;

pasBuTHEe WuHTepeca K chepam mpodecCHOHANBHONW NIeATeITbHOCTH,
CBSI3aHHOM C (PUBHKOM.

B cootBerctBun ¢ tpeboBanusimu @I'OC COO yrnyOnéHHbIA ypOBEHB
n3ydeHus: ydeOHoro mnpenmera «Ddu3uka» Ha ypOBHE CPEIHETO OOIIETO
oOpa3oBaHUs BBIOMpPAETCS OOYUYAIOMUMUCS, TUIAHUPYIOMUMH MPOIOJKCHUE
00pa3oBaHus MO CHEHHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUII.

Ha wusydyenue ¢usuku (yrinyOn€HHbIH YpPOBEHb) HA YPOBHE CPEIHETO
oOmrero oopazoBanus orBoautcs 340 vacos: B 10 kiacce — 170 yacoB (5 4acos
B Hefeno), B 11 kmacce — 170 gacoB (5 4acoB B HEAEIIO).

[Ipennaraemspiii B mporpamMme mno (¢uU3MKE MNEpeueHb JIA0OPaTOPHBIX U
MPAKTUYECKUX PalOOT SIBISETCS PEKOMEHJOBAHHBIM, YYUTEIh JI€JIaeT BHIOOP
MPOBEJICHUs J1a0OPATOPHBIX PabOT U OMBITOB C YYETOM HWHIMBHUIYaJbHBIX
O0COOEHHOCTEH 00yUYarOIINXCS.



COAEPKXAHUE OBYUEHUA
10 KVIACC

Paznen 1. Hayuynblii MeTO MO3HAHMSI IPUPOBI.

Odusnka — ¢QyHIaMEHTAIbHAsT Hayka o Tmpupone. Haydsslii meTon
MO3HAHUS U METOJIbI MCCIIEIOBAHUS (DU3UUECKUX SIBJICHUIA.

DKCHEepUMEHT M TEOpHs B Mpollecce Mo3HaHus npuposl. Habmonenue u
AKCTIEPUMEHT B (PU3HKE.

CriocoObl u3MepeHus (PU3NYECKUX BEJIMYHMH (QHAJOTOBBIE M IH(POBHIE
U3MEpUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemnocT  w3MepeHuit  (u3Myeckux BelWyuH (aOCOMIOTHAS U
OTHOCHUTEJIbHA ).

MopenvpoBanue (GU3NYECKUX SBICHUM W TMPOIECCOB (MaTepHualbHAS
TOYKa, aOCOJIIOTHO TBEPAOE TENO, HjAealbHas >XUIKOCTb, HJCAIbHBIM Tra3,
TodeuHbld 3apsin). ['unoreza. duznyueckuii 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH.
duznydeckas Teopus.

Ponbs u Mecto ¢uszuku B GOpMUPOBAHUN COBPEMEHHON HAYUYHON KapTHUHBI
MHpA, B MPAKTUYECKON JEATSIbHOCTH JIIOICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

N3mepenue cuiabl TOKAa U HANPSHKEHHUS B IEMU MOCTOSIHHOTO TOKa MpHU
MTOMOIIIM aHAJIOTOBBIX U U(PPOBLIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1M poBoi JadopaTopuel no ¢pusnke. [lpumepsl n3mMepenus
(bU3UYECKUX BEJIMYMH MPU MOMOIIU KOMIBIOTEPHBIX JaTYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexanunueckoe nBuxeHue. OTHOCUTETBHOCTh MEXaHUYECKOTO JIBHUKCHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a/1a4 MEXaHUKH.

Panunyc-BexkTop MarepuaibHONW TOYKH, €TI0 MPOEKIIMU Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

[Tepemetienrie, CKOpoCTh (CpelHsISl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOW TOYKH, WX MPOCKIMU Ha OCU CHUCTEMbI KOOPIWHAT.
CrnoxeHue nepeMeeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W  paBHOYCKOPEHHOE  MPSAMOJUHEHMHOE  JBUKEHUE.
3aBUCUMOCTh KOOPAMHAT, CKOPOCTU, YCKOPEHUS U IMyTH MaTepPHAIBHON TOYKU
OT BPEMEHU U UX TpaPUKH.



CBoOonHoe majgeHue. YCcKopeHue cBoOOHOTO najeHus. JBrkeHue Tena,
OpOIIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJUHAT, CKOPOCTU U
YCKOPEHUS MaTepPUAILHON TOUKH OT BPEMEHHU U UX TpaduKu.

KpuBonmHeitHoe paBmkeHue. JIBM)KeHHWE MaTE€pHaIbHOW TOYKH IO
OKPYXHOCTH. YTJOBasi U JIMHEHHass cKopocTh. [leproa m wacrora oOparieHus.
LlenTpocTpemuTenbHoe (HOpMaJIbHOE), KacaTeldbHOE (TaHTCHIIMAILHOE) W
MOJIHOE YCKOPEHUE MaTepUAIbHON TOUKHU.

TexHuueckne yCTpONCTBA M TEXHOJIOTHYECKUE IPOLECCHI: CIUIOMETD,
IBWKEHHE CHApsAOB, LIENHbIE, MIeCTepEHYATHIE W PEMEHHBIE Tepenadd,
CKOPOCTHBIC JIU(PTHI.

Jemoncmpauuu.

Mogenb CUCTEMBI oTCuéra, WJUTIOCTpaLUs KHHEMATUYECKUX
XapaKTEPUCTUK JBUKECHHUS.

CriocoObI uccieIoBaHus TBUKEHUH.

NnnrocTpauust mnpenenbHOrO IMepexoja W M3MEPEHHE MIHOBEHHOU
CKOPOCTH.

IIpeobpa3oBaHne IBMXKCHUN ¢ HCIIOI30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenne nBukeHus: Teiia, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY M
TOPU30HTAIIBHO.

Hanpagnenne ckopocT Ipu ABUKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEHME IMYyTEH, TPAEKTOPHI, CKOPOCTEN JIBUKEHHSI OJHOIO U TOTO XKE
T€Jla B pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomul, nPAKMUKYM.

N3yyeHne HEpaBHOMEPHOTO  JBWXKEHHS C LEIbIO  ONPEICICHUS
MI'HOBEHHOW CKOPOCTH.

N3mepenne yCKOpeHHs IIpU  NOPSIMOJIMHENHOM  PaBHOYCKOPEHHOM
JBM>KEHUHU MO HAKJIIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTA MYTH OT BPEMEHH NPU PABHOYCKOPEHHOM
JBH>KEHUMU.

N3mepenune  yckopeHus  cBOOOJHOTO  majaeHUs  (PEKOMEHI0BAaHO
UCITIOJIb30BaHME ITU(POBOM Jab0paTOpun).

N3yuenne paBWKEHUsS Tena, OpPOIIEHHOTO TOpPU3OHTaNbHO. IIpoBepka
TUIIOTE3bl O MNPSMOW MPONMOPIMOHAIBHON 3aBUCUMOCTH MEXIY IalbHOCTBIO
NoJIETa ¥ HAYAJIbHOM CKOPOCTBHIO TeJa.

N3ydeHne nBMKEHUS Tela MO OKPYXKHOCTHM C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.



UccnenoBanre  3aBUCMMOCTH  TEepuUoja  OOpalieHuss KOHHYECKOTO
MasiTHUKa OT €ro napaMeTpoB.

Tema 2. /lunamuka.

[lepBbiii 3akoH Hprorona. MHepumanbHbie cHUCTEMBbl OTCYETA. [IpmMHIMUI
OTHOCHUTEIBHOCTH [Nanunes. HeunnepunanbHbie CUCTEMBI oTcuéra
(ompeneneHue, MpUMeEpHI).

Macca tena. Cuna. [IpuHIMI Cyneprno3uiinu CUll.

Bropoit 3akon HeroTOHA 1151 MaTEpUAITBHOM TOYKH.

Tperuit 3akoH HproTOHA 17151 MaTepHUaTbHBIX TOYEK.

3aKOH BCEMHUPHOrO TSITOTEHHS. OJKBUBAJIEHTHOCTh TI'PABUTALMOHHON U
WHEPTHOU MaCCHI.

Cuna tsoKecTd. 3aBUCUMOCTDH YCKOPEHHSI CBOOOTHOTO TAJICHUSI OT BBHICOTHI
HaJ] TIOBEPXHOCTHIO TUIAHETHI M OT Teorpapu4ecKorl MmUpOTHl. JIBrKeHHE
HEeOECHBIX Tel W WX chmyTHUKOB. 3akoHbl Kemmepa. IlepBas kocMmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akon ['yka. Bec Ttenma. Bec Tena, IBHXKylerocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuia TpeHUs CKOJIBXEHHS M CUJIA TPEHUS
nokosi. Koadpduuuent tpenus. Cuna COnpoOTUBICHHS NMPU JABUKEHUM Teja B
YKUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO IBUKECHUSL.

Hasnenue. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHnuecKkne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIUITHUKH,
JB>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmionenne paBuxkeHHUsT Ted B HMHEPIUAIBHBIX M HEUHEPLUHUAIBHBIX
CHUCTEMAX OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauenune nByX HWIMHIPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPIUAIBHOM CUCTEMBI OTCUETA.

CpaBHEHME PpABHOJCUCTBYIONIEH NPUIOKEHHBIX K TEIy CHI C
MPOU3BEJCHUEM MACCHI Te€jla Ha €ro YCKOPEHHWE B HMHEPUHUAIBHOW CHUCTEME
OTCYETA.

PaBeHCTBO cHJI, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOJICHCTBUS TEI.

N3Mmepenune Macc 1o B3auMoOI€HCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOABEME U MAJCHUH.

LenTpoOexHbie MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIBKECHUS.



Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmuKym.

N3mepenne paBHOACHCTBYIOIMIEH CHUJI MpU JABHXKEHUU Opycka IO
HAKJIOHHOM TIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCMMOCTH BPEMEHHU JBIKEHHsS Opycka IO
HAKJIOHHOM IJIOCKOCTH Ha 3aJJaHHOE PACCTOSHUE OT €r0 MaccChl.

HccnenoBanre 3aBUCUMOCTU CUJI YIIPYTOCTH, BO3HUKAIOLIMX B NIPYKUHE U
pe3uHOBOM 00pasiie, OT ux AedopMaIium.

N3ydeHne OBUKEHUSI CUCTEMBI TEJl, CBSI3AHHBIX HUTBIO, MEPEKUHYTOMN
yepes JIETKUN OJIOK.

N3mepenne  koadduimeHTa  TpeHUS MO BEIMYHMHE  YIJIOBOTO
ko3 punmenta 3aBucumoctu Frp(N).

UccnenoBanne ABWXKEHUS Opycka IO HAKJIOHHOM TIJIOCKOCTH C
MepEMEHHBIM KO3(P(DUITMEHTOM TPEHUSI.

N3yuenne nBuxeHHs rpy3a Ha Bajly C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHO TBEpAOoE Teno. [locTymarensHOe M BpaliaTeIbHOE JBHKCHHE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENIBHO OCH BpameHus. [lmedo cuibl.
Cioxenue cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcoBus paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeYCTOMUMBOE, 0€3pa3IMuHOE PaBHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHYECKHE MPOLIECCHI: KPOHIITEHH,
CTPOUTENBHBIN KPaH, pEHIETUYATHIE KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bune! paBHOBeCus.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RpaKmuKym.

HccnenoBanne ycinoBUM paBHOBECUS TBEPAOrO Teja, HMMEKOIIETO OCh
BpaILCHUS.

KoHcTpynpoBaHrue KpOHIITEMHOB U PACUET CHII YIIPYTOCTH.

N3ydyenne ycTOWYMBOCTU TBEPAOTO TEJIA, UMEIOLIErO TUIOLIAbL OIIOPBI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

NmMnynsc mMaTepuanbHOM TOYKHM, CUCTEMBbI MaT€pHaIbHBIX TOYeK. LleHTp
MacC CUCTEMbI MaTepUAILHBIX TOUEK. Teopema 0 IBUKEHUU 1IEHTpa Macc.

NmMnynbe CUIbl 1 UI3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

MoMeHT umnyiibca MaTepuaibHON Touku. IIpencTaBineHrne o coxpaHeHUU
MOMEHTa UMIYJIbCA B IIEHTPAIbHBIX MOJIAX.



PabGora cunel Ha MajoM M Ha KOHEYHOM IepeMemieHuu. ['paduyeckoe
peAcTaBiICHUE PAOOTHI CUJIBI.

MOUIHOCTh CHJIBI.

Kunernueckast sHeprusi matepuaibHOM TO4ku. Teopema 00 M3MEHEHUU
KMHETUYECKON dSHEPIrUU MaTepUaIbHON TOYKHU.

[TorennmanbHble M HENMOTEHUMANIbHBIE CHUIbL. lloTeHIManbHAs JHEpPrus.
[TorennumanbHas JHEprus yIpyro nehopMUpPOBaHHON IIPY>KUHBI.
[lorennmanbHass »dHEprus Tena B OJHOPOJAHOM T'PaBUTALMOHHOM IIOJIE.
[lorennmanbHas sHeprus Tejla B IPaBUTALlMOHHOM IIOJIE OJHOPOJHOIO MIapa
(BHyTpH M BHEe 1Iapa). Bropas xocMuueckass cKOpocTb. TpeTbs KOCMUYECKas
CKOpOCTb.

Cs3p pabOThl HEMOTECHIMANBHBIX CHJI C HM3MEHEHHEM MEXaHMYeCKOU
SHEPIUM CUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymm i MACATBHOM KUJKOCTH KAaK CIEICTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOW SHEPTUU.

TexHnuecknue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: JBHXKECHUE
pakeT, BOAOMET, KONEP, MPY>KUHHBIN MUCTOJET, TUPOCKOMN, (DUTYpHOE KaTaHHE
Ha KOHBKaXx.

Jemoncmpauuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktrBHOE NBUXKEHUE.

N3Mepenne MOIIHOCTH CHUJIBI.

N3menenue sHepruu Tena npu COBEPIICHUU PaOOTHI.

B3aumHble npeBpallieHus KUHETUYECKONM U MOTCHUMAIBHON DHEPIrUil MpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Mpu CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopusvie padoomul, nPAKMUKYM.

N3Mmepenune nmnyiibca Tea no TOpMO3HOMY ITYTH.

N3mepenue cuibl TITH, CKOPOCTU MOJETU AJIEKTPOMOOWIISE U MOIIHOCTH
CHUJIBI TATH.

CpaBHeHME U3MEHEHUS UMITYJIbCA Tejla C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHUsI UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KUHEeTUYECKOM YHEPTUU TeJa 110 TOPMO3HOMY MY TH.

CpaBHeHHE W3MEHEHUSI MOTCHIIMAIBLHON JHEPruu MPYXKUHBI ¢ paboToit
CHUJIbI TPEHUS.

Omnpenenenne paboThl CUIIBI TPEHHS MPHU JIBXKEHUU Tella MO HAKJIOHHOU
IIJIOCKOCTH.



Paznen 3. Mousiekyasipasi pusuka ¥ TepMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOI MeopUl.

OcHOBHBIE TOJIOKEHUSI MOJIEKyJIsapHO-kuHeTnYeckoi Teopun (MKT), ux
onbiTHOe oOocHOoBanue. Juddysusa. bpoyHoBckoe aBmkeHue. Xapaxrtep
IOBWKECHHMSI U B3aUMOJECHCTBHS YaCTHI] BellecTBAa. Monenu CTpOEHHs Ta3oB,
KHUJAKOCTEH M TBEPIBIX TET U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX
Mozaeneid. Macca U pasmepsl Mosekya (atromoB). KonmuecTBo BelecTsa.
IToctostnnast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ m3mepenus. Illkana
temreparyp Llenbcus.

Mopaens wuACAIBHOIO Ta3a B MOJIEKYIAPHO-KMHETUYECKOW TEOPHUH:
YacCTHUIIbI T'a3a JBUKYTCS XaOTUUECKU U HE B3aUMOJIEUCTBYIOT JIPYT C JAPYTOM.

l'azoBbie 3akoHbl. YpaBHenne MenneneeBa—Knanelipona. AOcostoTHas
TeMrieparypa (mkana temrnepatyp KenbBuna). 3akon Jlanerona. M3onpoueccs
B HJEaJbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe
IIpEICTaBIIEHNE U30IIPOLIECCOB: H30TEPMa, N30X0pa, N300apa.

CBsA3p MEXAy JaBICHHEM H CPEAHEH KUHETUYECKOM JHEprueu
MOCTYNAaTEIbHOTO TEIJIOBOTO JBUKEHHSI MOJEKYJ HUJIeaIbHOTO Ta3a (OCHOBHOE
YpaBHEHHE MOJICKYJIIPHO-KUHETUUECKON TEOPUH HICATBHOTO Ta3a).

CBsi3b  a0CONIOTHOM TeMMepaTypbl TEPMOJUHAMUYECKOM CHUCTEMBI CO
CpeaHEW KUHETUYECKON SHEPrueil MOCTYIATENIBHOTO TEIUIOBOTIO JIBUKECHUS €€
YaCTHII.

TexHUYecKue yCTPOMCTBA U TEXHOJIOIMYECKUE IPOLIECCHI: TEPMOMETD,
OapomeTp, MoTy4eHue HAaHOMATEPUAJIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUI] BEIIECTBA.

Mopens 6pOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JBUKEHUS.

Huddy3us xxuakocTen.

Mopaens onbita HlTepHa.

[IputsxeHne MOIEKYII.

Moaenu KpuCTaNIMYECKUX PEIIETOK.

HaGmonenue u uccnegoBaHue U30MpOLECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne mnponecca yCTAaHOBJIEHHS TEIUIOBOIO PABHOBECUS IIPHU
TEIUI00OMEHE MEX]1y TOpsiueid U XOJI0IHON BOAOM.

N3ydeHne mM30TepMHUUYECKOro mpouecca (PEKOMEHAOBAHO HUCIIOJIb30BaHUE
udpoBoit 1abopaTtopun).



N3ydeHne n30XO0pHOro Mmpouecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHUSI COCTOSHHUS.

Tema 2. Tepmoounamuka. Tennoevie mauwiunul.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHENIHUX YCIOBHHM st
TEPMOJAMHAMUYECKON CHCTEMbl. BHemHMEe W BHYTpEHHUE IapaMeETphl.
[TapameTpbl TEPMOAMHAMHYECKON CHCTEMbI KaK CPEIHHUE 3HAYEHHS BEJIMYUH,
OMUCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoamHamMuku. CamMomnpou3BOIbHAS —pelakcarus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopaens uaeanbHOro ra3a B TEPMOJMHAMUKE — CHCTEMAa YPABHECHUI:
ypaBHeHHE MenaeneeBa—KitanepoHa u BBIPaKEHUE I BHYTPEHHEW SHEPTUMU.
VYcioBus NPUMEHMMOCTHM J3TOM MOJIENIHM: HU3KAas KOHIEHTpAlUUs 4YacTHil,
BBICOKME TEMIIEPATYpPHI. BripaxkeHne 1yl BHYTPEHHEW SHEPIrUU OJHOATOMHOIO
WJICATBHOTO Tra3a.

KBazucratnyeckue nu HeCTaTUUECKHUE TTPOLIECCHI.

DOneMeHTapHasi paboTa B TepMOJIUHAMUKE. Bprunciienne paboOThl IO
rpaduKy npoiecca Ha pV-auarpamme.

Tennonepenaya Kak crnoco0 U3MEHEHUsS] BHYTPEHHEH  SHEpPruu
TEPMOJAMHAMUYECKON cucteMbl 0e3 coBepiieHus padboTel. KoHBekuus,
TEIUIONPOBOIHOCTD, U3IyUYCHHUE.

KomnuectBo Temnorel. Temno€éMkocTh Tena. YaenbHas W MOJSpHas
TEINIOEMKOCTHU BeElIeCTBAa. YpaBHeHUE Maiiepa. YaenbHas TeIuioTa CropaHus
ToruinBa. Pacuér KkonmumyecTBa TEMJIOTHI Tpu Temionepenade. llonstue 06
aauabaTHOM Tpoliecce.

IlepBblli 3aKOH TepMOaMHAMUKH. BHyTpeHHsa sHeprusa. KomnmuectBo
TEIJIOTBI W paboTa Kak MeEpbl HM3MEHEHUS BHYTPEHHEH DJHEPruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoit 3akOH TEpMOJMHAMUKU IS PABHOBECHBIX ITPOLIECCOB: YEPE3
3aIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIWHAMUYECKOM CHCTEMBI MPOXOJIUT
eMHCTBEHHAs aguabara. AOCOITIOTHAS TeMIIepaTypa.

BTopoii 3akOoH TEpPMOAWHAMHUKH [JI1 HEPABHOBECHBIX IMPOILIECCOB:
HEBO3MOXKHO IepeaaTh TeIIOTy OT 0oJiee XOJOAHOro Teja K 0ojiee HarpeTomy
6e3 komnencauuu (Knaysuyc). HeobpatuMocTs TpupOAHBIX TPOLECCOB.

[Tpuniuns! aectBus TermnoBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenune KII. Huxn Kapno.

DKOJIOTUYECKHE  ACHEKThl  HMCIOJb30BaHUSA  TEIUIOBBIX  JIBUTAaTENEH.
TermnoBoe 3arpsA3HEHUE OKPYKAIOWIEH CPEIBI.



TexHuueckne yCTpOMCTBA M TEXHOJOTMUYECKHE MPOILECCHI: XOJOAUIbHUK,
KOHJUIIUOHEP, MHU3EIbHBIA U KapOWOpaTOPHBIN IBUTATENId, TapoBas TypOuHa,
MOJIyYCHUE CBEPXHU3KUX TEMIEPaTyp, YTWIM3ALUS «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HACOCa, YTHIU3AIMs OMOOPraHMYECKOTO TOTUIMBA
JUTSI BBIPAOOTKH «TEIUIOBOM» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temnepatypbl Ipu ainadaTUYECKOM PaCIIUPEHUH.

Bo3znymHoe oruuso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEHN BEUIECTB.

CriocoObl U3MEHEHHsI BHYTPEHHEN YHEPTHUH.

HccnenoBanne annabaTHOTO MpoIiecca.

KoMnbroTepHbIe MOJIENIH TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomot, npaKmuKym.

N3smepenune yaenpHONU TENIOEMKOCTH.

HccnenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguadbaTHOTrO Mpolecca.

N3ydyeHne B3aMMOCBS3M 3HEPTHU MEXKMOJIEKYJISIPHOTO B3aUMOJACHUCTBUS U
TEMIEPATypPbl KATIEHUS )KUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn eeuecmea. Pazoevie nepexoobwi.

[TapooOpa3zoBanne u KoHAeHcalus. Vcmapenwme u kumeHue. Y aenbHas
TEIJI0Ta NapooOpa30BaAHMUSL.

Haceliennble W HeEHachlllleHHbIE Mapbl. KadecTBEHHAass 3aBUCUMOCTH
IJIOTHOCTH M  JABJIIEHUS HACBIIIEHHOTO IMapa OT TEeMNEpaTypbl, HX
HE3aBUCUMOCTh OT 00BbEMaA HACHIIIEHHOTO Mapa. 3aBUCHUMOCTh TeMIIEpaTyphbl
KUIICHHS OT JABJICHUS B )KUIKOCTH.

Brnaxxnocts Bo3ayxa. AOCOMIOTHASI U OTHOCHUTEINIbHAS BIAYKHOCTb.

Tépnoe teno. Kpucraimnumueckue u amopdHbie Tena. AHM30TPONUS
CBOWCTB KpuUCTaUIOB. lIlnaBneHwe u Kpucramnusauus. YIelbHas TEIUIOTa
iasienus. CyOmumanus.

Hedbopmanuu TBEPAOrOo Tena. Pactskenune u cxarwe. Caur. Moayib
IOwra. Ilpenen ynpyrux nedopmanui.

TemoBoe pacuMpeHue >KUIKOCTeNH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacuiupeHue. AHrapMOHU3M TEIUIOBBIX KOJI€OaHUN dYacTHUIl BeEIIeCTBa Kak
IPUYMHA TETJIOBOTO PACIIMPEHUS Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrun B (pa3zoBbIX Mepexoaax.

VYpaBHeHuUE TemI0BOTO OanaHca.



[ToBepxHocTHOE HaTsKeHUE. KO3 hUIMEHT MOBEPXHOCTHOTO HATSXKCHUSI.
Kanunnsapusle sBneHus. JlaBlieHuE T1OJ HCKPUBIEHHON MOBEPXHOCTHIO
xunkoctu. Popmyia Jlanmnaca.

TexHudyecknue yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: KUIKHUE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TemnoBoe pacimpeHue.

CBoiicTBa HACBILEHHBIX APOB.

Kunenune. Kunenue npy noHM>K€HHOM J1aBJICHUH.

N3mepenue cuibl HOBEPXHOCTHOTO HATSIKEHUS.

OnbITH C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipuslie siBieHusl.

Mopaenn HEHBIOTOHOBCKOM KHUIKOCTH.

Croco0bI u3MepeHuns BIaKHOCTH.

UccnenoBanne HarpeBaHus U MJIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habnronenue manbix aedopMariui.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3smepenne yaenbHON TEIIOTHI IUIABIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX NIAPOB.

N3mepenne aOCOMOTHOM BIAXHOCTH BO3JyXa M OLEHKAa Macchl NapoB B
ITIOMELIEHNH.

N3mepenue korpduiirieHTa TOBEPXHOCTHOTO HATSXKEHHUS.

N3mepenue monyis FOnra.

Uccnenosanne 3aBucuMoctd Aedopmaiii  pe3suHOBOro oOpas3ua oT
MPUIIOKEHHON K HEMY CHUJIBI.

Paznea 4. JinekrpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

DneKTpu3auus Tea U €€ MpOSBICHUs. DJIEKTpUuecKuid 3apsn. JlBa Buaa
AJEKTPUYECKUX 3apsifaoB. IIpOBOAHUKH, AMANEKTPUKA W TOJIYHPOBOIHUKH.
DNEeMEHTApHBIA 3JIEKTPUYECKUNA 3apsAl. 3aKOH COXPAHEHUS DJIEKTPHUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apaasl. 3akoH KyrnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3JEKTpUUECKUE 3apsibl.

Hamnpspox€aHocts  anekTpudeckoro mojs. [IpoOHwid  3apsa.  Jlunuu
HaIPSKEHHOCTHU AJIEKTPpUUECKOro nosst. OAHOPOAHOE IIEKTPUUYECKOE TTOJIE.



[ToTeHUHANTBHOCTH JIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIIMATIOB U
HanpsbkeHue. [loTeHunanbHas >HEPrus 3apsga B DJIEKTPOCTAaTHYECKOM IOJIE.
[loreHuman »saekTpocTatndeckoro noiid. CBsA3b HAaNpPsHKEHHOCTH TMOAS U
PA3HOCTHU MOTEHIIMATIOB IS DJIEKTPOCTATHYECKOTO MO (KaK OJJHOPOIHOTO, TaK
Y HEOJHOPOIHOTO).

[IpyHUMT CyNEPNIO3ULINU AIIEKTPUUECKUX TTOJICH.

[Tone Toueunoro 3apsima. Ilone paBHOMepHO 3apsbkeHHOM cdepsl. [lome
PaBHOMEPHO 3apsDKEHHOTO Mo 00bEMy mmiapa. [loe paBHOMEpHO 3apsiKEHHOM
OeCKOHEUHON TUI0CKOCTH. KapTwHBI JUHUA HaNpsHKEHHOCTH JITHUX MOJEH U
AKBUIIOTEHIUAJIbHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B RJIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3apsiI0B.

JupnexkTpuku B 3JeKTpocTaTuyeckoMm  moiie.  [{usnexkrpuueckas
MMPOHUILIAEMOCTH BELIECTBA.

Konnencatop.  DNekTpo€MKOCTh  KOHAEHCATOpa.  DIEKTPOEMKOCTh
IJIOCKOTO KOHJIEHCATOPA.

[lapamiensHoe  coenuHeHue  KonAeHcatopoB.  [locnepmoBaTtenpHOE
COEIMHEHNE KOHJIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBr>KeHME 3apsyKEHHOM YaCTUIBI B OJHOPOJHOM 3JIEKTPUYECKOM TIOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: JIEKTPOCKOI,
ANEKTPOMETP, 3JIEKTPOCTATUYECKAs 3aIlUTa, 3a3€MJICHHE 3JIEKTPONpPHOOpPOB,
KOH/ICHCATOpHhI, TeHepatop Ban ne 'paada.

Jemoncmpayuu.

Y CTpONCTBO U MIPUHIUIT JEUCTBUS DIIEKTPOMETpA.

DIIEKTPUYECKOE NOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IUIACTHH.

Mogens asekTpoctatTudeckoro reueparopa (Bau ne ['paada).

IIpOBOHUKH B IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3alUTA.

YCTpoHCTBO M [JEUCTBUE KOHACHCATOpPA IIOCTOSHHOM U IEPEMEHHOU
EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIAgu
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus dJIEKTPUUECKOT0 OIS 3apsyKEHHOTO KOHIEHCATOoPa.

3apsiika U pa3psKa KOHJIEHCATOpa YEpE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

OueHka cui B3auMOJECHCTBHS 3apsSyKEHHBIX TEJ.



HaGmonenne mpeBpalieHdss 3HEPTUM 3apsHKEHHOTO  KOHJIEHcaTopa B
SHEPIUIO W3JIYYEHUS CBETOANOIA.

N3yuenne npoTekaHus TOKa B IIEMH, COJASPIKAIIECH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHI[UAJIOB (HanmpsHKEeHUs ) npu
NIOCJIEIOBATEIIBHOM COE€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA YEpe3 PE3UCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mok.

Cuina toka. [locTosHHBIN TOK.

VYcnoBuss  CylIeCTBOBaHUS ~ MOCTOSIHHOTO — 3JIEKTPUYECKOrO0  TOKA.
Ncrounuku Toka. Hanpsixenne U u D/1C &.

3akon OMa JiJig yyacTka LenH.

DIEKTPUUECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJHUKA OT €r0 JUIMHBI U IJIOIIAJAH TMOMNEPEYHOTO CEUCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBarenpHOE, napajjieIbHOE, CMEIIaHHOE COEMHEHUE
MIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JieKTpudyeckux nemneu. IIpaBwmiia
Kupxroda.

Pabora snexrpuueckoro Toka. 3akoH xoyns—Jlenua.

MOUIHOCTh 3JEKTPUUECKOTO TOKa. TerioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucrope.

OJIC m BHyTpEeHHEE CONPOTHUBIIEHHE HWCTOYHHMKA TOKA. 3akoH Oma s
MOJIHOM (3aMKHYTOM) 3JEKTpUYECKOW 1enu. MOIIHOCTh HCTOYHUKA TOKA.
Kopotkoe 3ambikanue.

KonzgeHcarop B 11enu nocTostHHOrO TOKA.

TexHUYecKue yCTpPOWCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: aMIIEpMETD,
BOJIBTMETP, PEOCTAT, CYETUUK NICKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaNPSHKEHMUS.

HccnenoBanne 3aBUCMMOCTH CWJIbI TOKA OT HANPSHKEHUA JJIs PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COMPOTHUBIICHUS ITUIUHIPUIECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIAU TIONIEPEYHOr0 CEYEHHS U MaTepuala.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHUBJICHUS TPU
MIOCTOSTHHOM HaIlpsKEHHH.

[Ipsmoe wu3mepenne OJIC. KopoTkoe 3aMblkaHHE TalbBaHUYECKOTO
3JIEMEHTA Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0sI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.



HccnenoBanne pa3sHOCTH MOTEHIMATIOB MEXAY IOJKOCAMH HMCTOYHHKA
TOKa OT CUJIbI TOKA B LEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

HccnenoBanne CMEMIAaHHOTO COEIUHEHUS PE3UCTOPOB.

N3sMmepenune yaeapHOro COnpoTUBIICHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAIPSDKEHUs U1 JIAMIIB
HaKaJIMBAHUS.

VYBenuueHue npenesia u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenue D/IC 1 BHYTpPEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumoctd OJIC raabBaHHMYECKOrO dJIEMEHTa OT
BPEMEHU IPU KOPOTKOM 3aMbIKAHUH.

HccnenoBanne pa3HOCTH NOTEHUHAIOB MEXKJIY IIOJOCAMHU HCTOYHHUKA
TOKA OT CWJIbI TOKA B LIEIIN.

HccnenoBanne 3aBUCUMOCTH ITOJIE3HOM MOIIHOCTH HCTOYHHMKA TOKAa OT
CHUJIBI TOKA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DJIEKTpUYECKass MPOBOJUMOCTb PA3JAYHBIX BEIIECTB. JJEKTPOHHAA
MIPOBOJAMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS METAJJIOB OT
TeMIieparypsl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBoguuku.  CoOcTBeHHass W MpPUMECHass  MPOBOAUMOCTH
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBoAHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B JJIEKTPOJIATAX. DJIEKTPOJUTHYECKAS TUCCOLHUALIMS.
DnekTponus. 3akoHbl Papajes sl ANEKTPOIu3a.

DIIEKTPUUYECKU TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENBHOTO paspsaaa. Monuus. I1nazma.

TexHuYecKue yCTpOMCTBA U IPAKTUYECKOE NPUMEHEHHUE: Ia3opaspsiIiHbIe
JIaMIIbl, 3JEKTPOHHO-Iy4YeBas TPyOKa, MOIYHIPOBOJHUKOBBIE HPHUOOPHI: AUO/,
TPaH3UCTOpP, (HOTOIMOA, CBETOAMOJ, TallbBaHWKA, paQUHUPOBAHUE ME[H,
BBITIJIABKA AJIFOMUHUSA, JIEKTPOHHASI MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHblI 35iekTpoausa Dapanes.

HckpoBoii paspsl U IPOBOAUMOCTb BO31yXa.

CpaBHeHUE NPOBOAUMOCTH METAIIIIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.



HaGmonenue anexkrpoinusa.

N3mepenue 3apsia OAHOBAJIEHTHOTO HOHA.

HccnenoBanre 3aBUCUMOCTH  CONPOTHBICHHUS  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBHL.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU IUOAA.

DOU3NYeCKU MPAKTUKYM.

CnocoObl  u3mMepeHus: (QU3MYECKUX BEJIUYMH C  HCIIOJIb30BAaHUEM
AQHAJOTOBBIX W WU(GPOBBIX H3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHUCTEM. AOCOJIOTHBIE W  OTHOCHTENbHBIE TOTPEUTHOCTH
n3MepeHnit pusndeckux BenuurH. OeHKa TpaHul] OTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUM, WCCICIOBAHUN 3aBUCUMOCTEN
bU3UYECKUX BEIWYWH, NPOBEPKA NPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 pador,
OMMCAaHHBIX B TEMaTUYECKUX pa3feiax «YUEeHHUYECKHHA SKCIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM» ).

MesknpeamMeTHble CBSA3H.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHs B 10  kiacce
OCYLIECTBIISIETCS. C YYETOM COJEPKATEIbHBIX MEXKIPEAMETHBIX CBS3EH C
KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOIOTHUH.

Mesicnpeomemuvie noHAmMUA, CEA3ZAHHBIE C UYUEHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIICHUWE, Hay4yHbld QakT, runoresa, (Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpHus, HaOJIIOJICHHE, OHKCIEPUMEHT, MOJCIUPOBAHMUE,
MOJIEb, M3MEPEHHE, MOTPEIIHOCTH HU3MEPEHUH, H3MEpUTEIbHbIE MNPUOOPHI,
uudposas mabopaTopus.

Mamemamuxka: peumieHue CUCTEMbl ypaBHeHUM. JIuHeiiHas ¢QyHKUUA,
napaboisia, runepbona, ux rpadukd U CBoOMcTBA. TpuUroHOMETpHUYECKHE
byHKIMH: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKLIUHA HA OCH KOOPJMHAT,
CJIOKEHUE BEKTOPOB.

buonozua: mexaHuuyeckoe IBUKEHUE B KUBOW mpupoae, auddysus,
0CMOC, TEIIOOOMEH >KMBBIX OPTaHU3MOB, TEIIOBOE 3arpsi3HEHUE OKPY Kalolen
Cpelibl, yTUIN3aluus OMOOPTraHUYECKOTo TOTUIMBA AJI BBIPAOOTKH «TETJIOBOM» U
AJIEKTPOIHEPTUM, TOBEPXHOCTHOE HATSHKCHHUE M KaMWUIAPHBIE SIBICHUS B
IPUPO/IE, FIEKTPUUCCKUE SBJICHUS B )KUBOU MPUPOJIC.

Xumus: NTUCKPETHOE CTPOEHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYII,
MOJIb BEILECTBA, MOJISIpHAs Macca, IMOJydeHHe HaHOMATepUasoB, TEIJIOBBIC
CBOMCTBa TBEPABIX TEJN, JKUJAKOCTEM ¥ Ta30B, JKUJIKUE KPUCTAJUIbBI,
ANEKTPUUYECKUE CBOMCTBA METAUIOB, AJIEKTPOJMTHYECKAS JHUCCOLMALINS,
rajbBaHUKa, AIEKTPOHHAS MUKPOCKOMUSI.



TI'eozpagpusn: BnaxXxHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonozusn:  mnpeoOpa3oBaHHE  JBWKCHHH C  HCIIOJIB30BAHHEM
MEXaHH3MOB, YYET CYXOr0 W JKHIKOTO TpPCHHUS B TEXHUKE, CTaTHUYCCKHE
KOHCTPYKIIMHM  (KPOHINTEWH, pemeTdaTbie KOHCTPYKIMH), WCIOIb30BaHUE
3aKOHOB COXpaHEHUS MEXaHUKH B TEXHHKE (THPOCKOM, BOJAOMET W IpyTrue),
JBUTATEIh BHYTPCHHETO CTrOpaHUs, MapoBasi TypOWHa, OBITOBOW XOJIOIWIBHHK,
KOHJIUIIMOHEP, TEXHOJOTHH IIOJIYYCHUS COBPEMEHHBIX MAaTEpHalioB, B TOM
qHclie HAaHOMATEePHAIOB, W HAHOTEXHOJIOTHH, J3JICKTPOCTATHYECKas 3alllWTa,
3a3eMJICHUE 3JICKTPONPUOOPOB, Ta30pa3psaHbIC JIAMITI, TOJTYIPOBOJIHUKOBBIE
puOOpHI, rajibBaHUKA.

11 KIJACC

Paznen 4. DinekTpoauHaMuKa.

Tema 4. Mazcnummnoe noae.

B3aumojelicTBue MOCTOSIHHBIX MAarHUTOB W IMPOBOJAHUKOB C TOKOM.
MarautHoe noisie. BekTtop MarHWTHOM WHAyKIMU. [IpuHOMII cynepno3uuuu
MarHUTHBIX NOJIEH. JINHUM MarHUTHOM MHAYKIIWH.

MaruuTtHoe 1oJjie IpOBOJIHUKA ¢ TOKOM (MIPSAMOTO MPOBOJIHUKA, KATYIIIKH U
KpyroBoro Butka). OnsIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHuna, €€ HampaBiI€HHE W MOAYJb. JIBI)KEHWE 3apsiKEHHOU
YacTHIIbl B OTHOPOJIHOM MarHuTHoM nose. Pabota cunbl Jlopenia.

MaruautHoe nose B Beuiectse. DeppoMarHeTUKH, napa- U TMaMarHeTUKH.

TexHuueckne yCTpOMCTBAa M TEXHOJOTHUYECKHE MPOUECCHl: MPUMEHEHUE

MMOCTOSTHHBIX MarHMTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETP,
ANEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna nuHMA UMHOYKOMM  MAarHUTHOTO  TIOJSL  TMOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna 7nuHMHA MArHUTHOM HWHAYKUMAM TIOJNS JJIMHHOTO TMPSIMOTO
MPOBOJAHUKA U 3AMKHYTOI'O KOJbLIEBOI'O IPOBOAHUKA, KATYIIKHA C TOKOM.

B3aumopelicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBukeHus myyka 3JIKTPOHOB B MAarHUTHOM I1OJIE.

[TpuHIMIT JIEUCTBUS 3JIEKTPOU3MEPUTEIIBHOTO npudopa
MAarHUTOXJIEKTPUUECKON CUCTEMBI.



Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmuKym.

HccnenoBanrie MarHUTHOTO MOJIsI IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMarHeTUKOB.

HccnenoBanue neicTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yudeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MAarHUTHOW WHAYKIUMA Ha OCHOBE M3MEPEHHUS CHUJIbI
Awmrepa.

Tema 5. Inekmpomaznumuas uHOYKYuUs.

SIBneHne 3neKTpOMarHUTHOM WHAYKUWHU. [loTOK BEKTOpa MarHUTHOU
uHaykiuu. DJC uHayknuu. 3aKoH 3JIEKTPOMAarHUTHOW MHAYKUMU Dapajes.
Buxpeoe anekrpudeckoe mnosne. Toku Pyko.

OJC uHayKUMHU B OPOBOJHUKE, JTBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
oJje.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika MHIYKTUBHOCTHM B LIENH MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. JJC caMOMHIYyKIIUH.

DHeprusi MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: MHAYKIIMOHHAS
Meyb, COJICHOUI, 3allluTa OT BJEKTPU3AIMU Ted MPU JIBIXKEHUU B MAarHUTHOM
1oJie 3eMIIH.

Jemoncmpayuu.

HaGmronenue siBeHust 31eKTPOMArHUTHOM MHAYKIUU.

NccnenoBanne 3aBucumoctn JD/[C MHOYKIMM OT CKOPOCTH W3MEHEHHMS
MAarHUTHOTO MOTOKA.

ITpasuno Jlenua.

[Tanenune marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBrieHME CAaMOVHIYKIINH.

HccnenoBanne 3aBucumoctn  OJIC  CcaMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHUS CWJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

HccnenoBanue sBICHUS SIEKTPOMArHUTHON UHIYKITUU.

Onpenenenne UHAYKIUA BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoieNu IEKTPOMArHUTHOTO TeHepaTopa.

Pa3zpnen 5. KosieOannst u BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.



Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

l'apmonuueckue  konebanusi. Kunemarnueckoe W JUHAMHYECKOE
omHUcaHue. DJHEPreTUYECKOe OMHcaHue (3aKOH COXPAaHCHHUS MEXaHUYEeCKOU
sHepruu). BrIBOJI AMHAMUYECKOTO ONMUCAHUS TapMOHUYECKUX KOJIeOaHUuN U3 UX
SHEPreTUYECKOr0 U KWNHEMAaTHYECKOTO ONKMCAHMUS.

Amvmnryna u (aza konebanuii. CBS3b aMIUTUTYAbI KOJICOAHUN MCXOTHON
BEJIMYMHBI C aMIUTUTyAaMH1 KoJieOaHUM €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u wactora koneOanuid. Ilepmoa ManmbIXx CBOOOJHBIX KoJeOaHUMH
MaTeMaTH4ecKoro MasTHHuKa. [lepros CBOOOAHBIX KoJIEOAHHWH MPYKHHHOTO
MasiITHUKA.

[TonssiTMe o0 3aryxaromux KojeOaHUsAX. BpIHyXACHHBIE KOJICOAHUS.
Pe3zonanc. Pe3onancHas kpuBas. BiusiHue 3aTyxaHusi Ha BHJ PE30HAHCHOU
KpUBOU. ABTOKOJIEOaHUSI.

TexHnueckne YCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: METPOHOM,
4achkl, Ka4elu, My3bIKaJbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch K0JIeOATENHHOTO JIBHXKCHHUS.

Halnronenne He3aBUCMMOCTH MEPUOJIa MAJIbIX KOJIEOAHUH Tpy3a HA HUTHU
OT aMIUTUTYIbI.

HccnenoBanne 3aTyxalomux KojeOaHWM M 3aBUCUMOCTH  IEpHOJa
CBOOOJIHBIX KOJ€OaHUN OT COMPOTUBIICHHUS.

UccnenoBanne konebOaHuid rpy3a HA MACCHUBHOM MPYKHUHE C IEJIbIO
dbopmupoBaHus MpeACTaBICHUN 00 HIeATbHON MOJIENU MPY>KUHHOTO MasiTHUKA.

3aK0OH COXpaHEHHS YHEPTUH MPU KOJICOAHUSX TPy3a HA MPYKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

HaGmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, nPAKMUKYM.

N3mepenue nepuona cBOOOAHBIX KOJIEOAHWHW HHUTSHOTO M MNPY>KHHHOTO
MasiITHUKOB.

N3ydenne 3akoHOB ABWKEHMsI Tella B XOJAe€ KoJIeOAaHWN Ha yIOpyrom
noJiBece.

N3ydenne nBMKEHUS HUTSHOTO MasiTHUKA.

[Ipeobpa3oBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHMs aMILTUTY bl 3aTyXaKOIINX KOJICOAHHIA.

HccnenoBanrie BEIHYKICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazHummnosle Ko1e0anus.



KoneGarenbHbiii koHTYp. CBOOOJHBIE AJEKTPOMArHUTHBIE KOJeOaHUS B
uaealbHOM KojebarenbHoM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYAbBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHH B HI€ATbLHOM K0J1e0aTeTbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE Kosie0aHus. BoeiHyXeHHbBIE
AIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemeHHbI TOK. MOIIHOCTH TEPEMEHHOrO TOKA. AMIUIMTYIHOE |
JEUCTBYIOIIEe 3HAYCHUE CHJIBI TOKAa W HAIpPSOKEHUS TPH pa3IuyHOil ¢dopme
3aBUCUMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CunycouianbHblii IEPEMEHHBINA TOK. Pe3uctop, KOHIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LIEMM CUHYCOUJAIBHOTO IEPEMEHHOT0 TOKa. P€30HaHC TOKOB.
Pe3onaHc HanpsixeHUN.

WNneanvubiii Tpanchopmarop. IlpousBoacTBo, nepepavya v mnorpedieHue
AIEKTPUYECKON SHEPTUH.

DKOJIOTMYECKHE PUCKU MpPH MPOU3BOJACTBE JIIEKTpodHEepruu. KymnbpTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUYECKHE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JIEKTpOIepeaay.

Jemoncmpauuu.

CB0OOHBIE NIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YacTOThl CBOOOJHBIX KOJICOAHUN OT HMHAYKTUBHOCTH U
€MKOCTHU KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'eneparop He3aTyXarOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTpPOMAarHUTHOTO TE€HEPATOPA.

BoiHyXeHHbIE CUHYCOUATbHbIE KOJIeOaHus.

Pe3uctop, karyiika MHIYKTUBHOCTH U KOHJIEHCATOP B LIENU MEPEMEHHOTO
TOKA.

Pe3onanc npu mnocneqoBaTENbHOM COEIMHEHUM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTHU U KOHJEHCATOPA.

Y eTpoicTBO U IPUHIIUIT IEUCTBUS TpaHchopmartopa.

Mogenb TMHUY 3JIEKTPONEPEIAYN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

Nzyuenue tpancdopmaropa.

HccnenoBanne NepeMEHHOTO TOKA Yepe3 MOCIE0BATEIbHO COEANHEHHBIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGnronenue s1eKTpOMarHuTHOTO pe3oHaHca.

HccnenoBanne paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.



Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUNHbBLE 60IHbL.

MexaHnnueckue BOJIHBI, YCJIOBHsS WX pacmpoctpaneHus. [lomepeunbsie u
POJIOJIbHBIE BOJHBI. [lepron, CKOpOCTh pachpoCTpaHEHUs] W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTpa)K€HUeE, MpeoMiieHne, UHTephepeHIus u
TudpaKIus.

3Byk. CxopocTh 3ByKa. ' pomkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[[TymoBO€ 3arpsi3HEHUE OKPYKAFOIIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJHBI. YCIOBUSA W3IYYEHUSI SJIEKTPOMArHUTHBIX
BOJIH. B3anMHas opueHTanus BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPa)K€HUE, IPEJIOMIICHHE,
noJIsIpU3anus, HHTepPepeHIns U TUPPaKIIHs.

[IIkana 31eKTPOMAarHUTHBIX BOJH. [IpuMeHeHne 3JIeKTPOMArHUTHBIX BOJIH
B TEXHHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TeNEBUICHU. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckre ycTpoMCTBa M MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, pafap, paaguonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
Meyb, yIbTPAa3BYKOBAsl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpauuu.

OO6pa3oBanue U pacIpOCTPaHEHHUE OMEPEUHBIX U MPOJIOABHBIX BOJIH.

KonebGmromeecst Teo kKak MICTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenre orpa)keHust 1 IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenne untepdepeHunn u 1uppakin MEXaHUIECKUX BOJIH.

AKyCTHYECKHI pPE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBs3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION U
4acTOTOM KoJieOaHuH.

HccnemoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHUE,
npesioMJIeHue, Moaspu3anus, Judpakuus, UHTEPPEPEHLIHS.

O6HapyxeHue nHYpPaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3ydenne napamMeTpoB 3ByKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTRE.

Tema 4. Onmuxka.

[IpsmonHEHOE pacnpoCTpaHEHUE CBETa B OAHOpPOAHON cpexae. Jlyu
cBeTa. To4YeuHbI HCTOYHHUK CBETA.



OTtpaxkeHue cBeTa. 3akoHbI OTpaxkeHus cBeTa. [locTpoeHue n3obpakeHuit
B TUI0CKOM 3epkaine. Chepuueckue 3epkana.

[Ipenomsienne cBeTa. 3akoHBI TIPEIOMIJICHUST CBeTa. AOCOJIOTHBIN
nokaszaTenb mnpeiaomiieHUs. OTHOCHUTENBHBIA IOKAa3aTelb  IPEIOMIICHHUS.
ITOoCTOSSHCTBO 4YacTOThl CBETa W COOTHOLUEHHWE [JIMH BOJH INpPH MEPEXOJE
MOHOXpPOMAaTHUYECKOr0 CBETA YEpE3 IPaHuLly pa3jesa JByX ONTHUYECKUX CPEl.

Xon nydeit B mpusme. Jucnepcus cBeta. CI0XKHBIA COCTaB OEJIOro CBETa.
LBer.

[lomHoe  BHyTpeHHee oTpaxkeHue. IlpenenbHBI  yrojl  IOJHOrO
BHYTPEHHEI0 OTPaXKEHUS.

CobOuparomme W pacceuBaroiue JnuH3bl. ToHkas muH3a. DOKyCcHOE
pPacCTOSIHME M ONTHYECKas Cujia TOHKOW JHH3bI. 3aBHCHUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOW CpepruecKOr JTUH3BI OT €€ TEOMETPHH M OTHOCHUTEIHHOTO
[OKa3aTessl MPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

XoJ Jiy4a, NpOWEAIIEro JUH3Y MO MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoi ocu. lloctpoeHune u3z00pakeHUU TOYKHM W OTpe3Ka MNpSAMOA B
COOMPAIONINX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAaX.

Ontuyeckue mnpubopbl. Paspemraromass  crmocoOHOcTh. ['nmaz  kak
ONTUYECKAsA CUCTEMA.

[Ipenensl TPUMEHUMOCTH TE€OMETPUUECKON ONITUKH.

BonnoBast ontuka. Unrepdepenius cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBuss HaOIIOEHUST MaKCUMYMOB M MHHUMYMOB B HMHTEpP(EpPEHIIMOHHOM
KapTUHE OT JBYX KOT€PEHTHBIX HWCTOYHHMKOB. IlIpuMepsl KilacCHYECKUX
MHTEeP(HEPEHIIMOHHBIX CXEM.

Hudpakmus cBera. udpaknuonHas pemeérka. YclIoBUE HaOIIOICHUS
[JIaBHBIX MAKCUMYMOB TpH MaJ€HUM MOHOXPOMAaTHYECKOTO CBETa Ha
IU(GPaKUUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnueckue yCTpONCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: OYKH, JYIa,
NEePUCKOII, GoToarnmapar, MUKPOCKOII, MPOSKIITMOHHBIN armapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(DpaKIIMOHHAS pelIéTKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne npeoMiIeHUs CBETA.

HaGmronenne nojiHOTo0 BHYTPEHHETO OTpakeHus. Mojienb CBeTOBOIA.

HccnenoBanre XxoAa CBETOBBIX IYYKOB YEPE3 IJIOCKOMAPAIEIbHYIO
IUIACTUHY U IIPU3MY.



Hccnenosanue cBOWCTB M300paXKeHUM B JIMH3AX.

Mopenu MUKpOCKOIa, TeJIeCKOIIa.

HaGmonenne natepdepeHnm crera.

HaGmronenne BETOB TOHKUX IJIEHOK.

HaGmonenune nudpakunu ceera.

N3ydenne nudpakiiMOHHOW PEIIETKH.

HaGmonenne nudgpakiinOHHOTO CTIIEKTpA.

HaGmonenune nucnepcuu cBera.

HaGmronenue monsipu3anuu cBeTa.

[IpuMeHeHue noNsIPOUIOB JIJIsl U3yUYEHUS] MEXaHUUYECKUX HAMPSHKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenue nokazaresns npeaoMiIeHUs CTeKa.

HccnenoBanne 3aBUCHMMOCTH (POKYCHOTO pAacCTOSHUS OT BemlecTBa (Ha
MpUMepe KUJIKUX JTUH3).

N3mepenne hoKyCcHOTO pacCTOSHHS pACCEUBAIOIINX JIHH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKayia U JIMH3BI.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IBYX JIUH3.

KoncTpyupoBaHue TeneCKOMMYECKUX CUCTEM.

HaGmonenue nudpakunu, tHTEpGEpeHIUN U TOJIIpU3aIlUU CBETA.

N3yuenne monsipu3alud  CBETa, OTPAKEHHOTO OT  IOBEPXHOCTH
TUAIEKTPUKA.

N3yuenne uaTEpPEpeHINN JIa3€PHOTO U3TYUCHUS HA IBYX IIEISIX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakimOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[lonyyenne  cmekTpa  M3JIy4YyeHUS  CBETOAMOJA  OPU  [OMOILIH
TG paKkuUOHHON PEMIETKY.

Pa3znesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIbHOCTH.

['paHuubl OPUMEHUMOCTH  KJlacCMYECKOM  mexaHuku. [loctynatel
cHenuanbHOW TEOPUH OTHOCUTEIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON wuHTepBaid. IIpeoOGpa3zoBanus Jlopenia.
VYcnoBue mnpudMHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMe/jIeHHE
BPEMEHH M COKpAIIICHUE JJINHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrued M HMMITYJIBCOM PESITUBUCTCKON YaCTHIIBI.
DHEprus MoKosl.

TexHu4eckne ycTpOWCTBAa W TEXHOJOTMYECKUE MPOLECCHI: CIIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.



YyeHnueckuit SKCIEPUMEHT, J1a00paTOPHBIE paOOThI, MPAKTHKYM.

OnpenenieHne UMITyJIbCA M DHEPTUU  PEJSITUBUCTCKUX dacTHI] (IO
dboTorpadusiMm TPEKOB 3apsIKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060i oyaausm.

PaBHOBecHOe TeruIOBOE Wu3NyuYeHUEe (M3dyueHue abCOJIOTHO YEPHOIO
Tena). 3akoH cMmelleHus: Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

®oroadpdexr. Ombitet A. T'. CromeroBa. 3akoHbsl ¢doToddPexTa.
VYpasuenue Diinmteitna 1 pororddexra. «Kpacnas rpanuma» dhortodddexra.

JlaBnenne cBeta (B YACTHOCTH, JIABJICHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0 M a0COJIIOTHO OTpaXkarollyr moBepxHocTh). Ombiter I1. H.
JleGenena.

BosHoBBIE cBOMiCcTBa yacTul. BonHel ne bpoins. /lnvrnHa BonHb! ne bpoiiis
U pa3Mmepbl 00JacTH JIOKalu3aluu JBIOKyHIeHcs 4dacTullpl. KopmyckynsipHo-
BOJTHOBOU Ayanu3M. Jludpakius 3JeKTPOHOB Ha KpUCTAILIAX.

Crnemnduka M3MEpEeHUN B MHUKpPOMUDE. CooTHomieHus
HeonpeaenéHHocteil [ 'eitzendepra.

TexHU4YecKue yCTPOMCTBA W TEXHOJOTMYECKHE MPOIECCHI: CIEKTPOMETP,
dboTo37eMEHT, (POTOJATUYMK, TYHHEIbHBIH MHKPOCKOI, COJIHEUHasl Oartapes,
CBETOJIUO/.

Jemoncmpauuu.

®oTor(ppeKT Ha yCTAaHOBKE C IIMHKOBOM IMJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETo (poTodddekTa.

UccnenoBanre 3aBUCUMOCTH COMPOTHUBIICHUS TMOJYINPOBOJHUKOB OT
OCBEILIEHHOCTH.

Cseronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopusvie pabomot, npaKmuKym.

Uccnenoranue ¢poTopesucropa.

N3mepenue nocrosinuoi [Inanka Ha ocHOBe ucciienoBanus pororddekra.

UccnenoBanne 3aBUCUMOCTH  CHJIBI TOKa 4Yepe3 CBETOAUOA  OT
HaIPSKEHUS.

Tema 2. @u3zuxka amoma.

OMNBITHI O UCCIICIOBAHUIO CTPOCHUSI aTroMa. [lmanetapHas Mojaenb aToma
Pezepdopna.

[Moctynatet bopa. M3nyuenue u moryomnieHue (HOTOHOB MpU TEPEXO0jie
aToma C OJIHOTO YPOBHS SHEPTUHU HA JIPYTOW.



Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTUMU aTOMA BOJOPOJA.

CrnoHTaHHOE UM BBIHYXJECHHOE U3Ny4eHue cBerta. Jlazep.

TexHuueckne yCTpOiCTBa U TEXHOJIOTMUYECKHUE MPOLECCHI: CIEKTPAIbHbIMI
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pesepdopaa.

HaGmonenne nuHEMYaThIX CIIEKTPOB.

YCTpOMCTBO U IEMCTBUE CYETUYNKA HOHU3UPYIOIIUX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3JTyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmuKym.

Hab6monenne nmuHe9aToro crekTpa.

UccnenoBanne crnekTpa pa3peKEHHOrO0 AaTOMAapHOrO0  BOJAOpoJa U
u3MepeHue nocrtosinnon Pundepra.

Tema 3. Quzuka amommno2o A0pa u 31eMEeHMAPHLIX YACHUY.

Hyxknonnas moaens siapa I'eitzenOepra—Banenko. 3apsy saapa. MaccoBoe
yucio sapa. M3oronsl.

PannoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHbIA U MO3UTPOHHBIM OeTta-
pacnaz. ['amma-usnmydeHue.

3aKOH PaJuMOaKTUBHOTO pacrana. PaguoakTUBHBIE M30TOIBI B MPHUPOJE.
CBolicTBa MOHU3UPYIOLIETO U3Iy4YeHUs. BiusHre paiuoakTHBHOCTU HA KUBbIC
opranu3mel. EctecTBenHbll poH uznyuenus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jedext Maccsl sapa.

Snepuesie peakuuu. JlenmeHue W cuHTE3 AAep. fAEpHBIE PEAKTOPHI.
[TpoOneMbl ympaBisieMOro TEPMOSIIEPHOTO CUHTE3a. DKOJOTHUUECKUE ACTICKTHI
pPa3BUTHS AIEPHON IHEPTETUKHU.

MeTobl perucTpaluu U UCCIEAO0BAHNS AIEMEHTAPHBIX YACTHII.

OyHIaMEeHTaJIbHbIE B3aUMOJCUCTBUA. bapuOHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHOM Mojienn. KBapk-riitooHHAs MOAENb aJpOHOB.

®usuka 3a npenenamu CtangaptHor Mojend. TéMHas MaTtepus U TEMHas
SHEprus.

EnuncTBO Qu3nyeckoi KapTUHBI MUpA.

TexHuueckue yCTpONUCTBA M TEXHOJOTMYECKUE MPOILECCHI: JT03UMETD,
kamepa BuibcoHa, SAEpHBI pEaKTOp, TEPMOSIAECPHBIA pEaKTOp, AaTOMHAad
6oM0a, MarHUTHO-PE30HAHCHAS! TOMOTrpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmuKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornomieHus: 6eTa-4acTull aTFOMUHUEM.



Pa3znen 8. DineMeHTBHI ACTPOHOMHUM U ACTPO(PU3UKH.

Ortanbel  pa3BuUTUS acTpoHOMHH. [IpuknagHOe W MHUPOBO33PEHUECKOE
3Ha4YCHUE acTpOHOMHUU. [IprUMEHMMOCTh 3aKOHOB (UBUKH ISl OOBSICHEHHS
IPUPOIBI KOCMUYECKUX OOBEKTOB.

Mertonsl acTpoHOMUYECKHX HcclieioBaHU. COBpEeMEHHBIE ONTHUYECKUE
TEJIECKOTIBI, PAIMOTENECKOIIBI, BHEATMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gnoro Heba. Co3Be3nus, SpKue 3BE3MbI, IUIAHETHI, UX BUAMUMOE
NBUKEHHE.

CosiHeuHasi cucTeMa.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuk sHepruu CoJiHIa U 3BE3.

3BE3bl, UX OCHOBHBIE XapaKTepUCTHKHU. JlnmarpamMma «CHeKTpaiabHBII
KJIACC — CBETUMOCTBHY». 3BE3/bl IJIaBHOW MOCIEI0BATEIbHOCTH. 3aBUCUMOCTH
«Macca — CBETUMOCTBY» ISl 3BE3] IJIaBHOM IOCIEI0BAaTEIbHOCTH. BHyTpeHHEE
ctpoenue 3B€31. COBpeMEHHbIE MPEACTABICHUS O MPOUCXOKICHUH U 3BOJIIOLUN
Connua v 3BE31. DTanbl )KU3HU 3BE3I.

Muneunsii [lyte — Hama [Namaktuka. [lonoxxenne n npuxenue CoyHIA B
lNanaktuke. Tunbel ranaktuk. Pannoramakthky u kBaszapbl. UEpHbIE OBIPHI B
S/Ipax rajlakTHK.

Bcenennasi. Pacmmpenne Bcenennoil. 3akon Xa06ia. Pa3Oeranue
ranakTuk. Teopust bosbmioro B3peiBa. PenMkTOBOE M3MyUeHHE.

MacmrtabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue nabnwoenus.

HaGmonenust  3BE3mHOro  Heba  HEBOOPYKEHHBIM — TJIa30M  C
WCMOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKECHUN ISl ONPEICIICHUS MOJ0KEHUS
HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro
MOJyIIapus U SIPKUE 3BE3IBL.

HaGmionenust B Tteneckon JIyHbl, MjaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOIUJICHU M.

Du3HYeCKUH NMPAKTHKYM.

CnocoObl  u3MepeHuss (PU3NUECKUX BEJIMYMH C  HCIHOJIb30BAHUEM
AQHAJIOTOBBIX W LHU(POBBIX HU3MEPUTEIBHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYMKOBBIX  CHCTEM. AOCOJIOTHBIE U  OTHOCHUTEIBHBIE  IOTPEIIHOCTH
u3MepeHuit pusndeckux BenuunH. OIeHKa TPaHUI] TOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX W3MEPEHUM, WCCICIOBAHUN 3aBUCUMOCTEU
bU3UYeCKUX BEIUYWH, MPOBEpPKa MPEIJIOKEHHBIX TUNOTE3 (BbIOOp M3 pador,
OMMCAaHHBIX B TEMAaTUYECKUX pa3fenax «YUEHHUYECKHHA SKCIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).



O0o01maromee NOBTOPEHNE.

O6oOuieHue W cUCTeMaTu3alMs — COoJIepKaHHMsl  pa3fesioB  Kypca
«MexaHuKay, «MouexynsipHas ¢buznka u TEPMOJIMHAMHUKA,
«OnexTpoauHamukay, «Konebanus u BoIHBD», «OCHOBBI CHEIMAIBHON TEOPUU
OTHOCUTENbHOCTH», «KBaHTOBas Qusukay, «IJIeMEHTbl AacCTPOHOMHH U
acTpOPUBHKUY.

Pons ¢u3ukm u acTpoHOMHM B 3KOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M O3THUYECKON cdepax AesTEIbHOCTH YeNOBEKa, POJb M MECTO
¢u3MKM W acTPOHOMUU B COBPEMEHHOW HAyYHOW KapTHHE MHUpa, 3HaYCHUE
OMMCaTeIbHON, CUCTEMATH3UPYIOUIEH, OOBSICHUTEIHLHON W MPOTHOCTHYCCKOU
byHKIHMH (U3UYECKON TEOpHH, Poib (HHU3UIECKOH TeoprH B (HOPMUPOBAHUHU
npeAcTaBiIeHU 0 (U3UYCCKOW KapTHHE MHpa, MECTO (HM3WYSCKOW KapTHHBI
MUpa B OOIIEM psALy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IMPEICTaBICHUM O
IIPUPOJIE.

MesknpeamMeTHble CBSA3H.

N3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIIETC C YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C
KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOIOTHUH.

Meosicnpeomemnovle nonamus, C6A3AHHbLIE C U3YYEHUEM MEMmO006
HAYYHO20 NO3HAHUA: SBIICHUWE, Hay4yHbld QakT, runoresa, (Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpus, HAOJIOIEHHE, SKCIEPUMEHT, MOJEIMPOBaHUE,
MOJI€NIb, M3MEpPEHHUE, IMOIPEIIHOCTH HW3MEPEHUM, H3MEPUTENIbHbIE MPUOOPHI,
uudposas mabopaTopus.

Mamemamuka: pelmieHHEe CUCTEMBl YypaBHEHUH. TpHroHOMETpHUYECKHE
GyHKUIUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHT'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKIIMU HA OCU KOOPAUHAT,
cioxeHue BeKTopoB. IIpousBoanble sieMeHTapHbIX GyHKuM. I[lpusHaku
Mo00Usl TPEYroJIbHUKOB, ONpEIeNeHUe IUIOMAAN TUIOCKUX (QUryp u oobéma
TEN.

buonozusa: >nextpuyeckue SBICHHUS B JKUBOW MPUPOJE, KojeOaTelbHbIe
IBWKEHHUSI B JKMBOM IPUPOJAE, DKOJOTHMYECKHME PHUCKU TIpU NPOU3BOICTBE
ANEKTPOIHEPTUH, JJIEKTPOMATHUTHOE 3arps3HEHUE OKPYXKAIOIIEH Ccpenpl,
yJIBTPAa3BYKOBasi JAMArHOCTHKAa B MEIULHHE, ONTUYECKHUE SIBJICHUS B KUBOU
IPUPOLE.

Xumusa: CTpOEHUE AaTOMOB M MOJEKYJ, KPUCTAJUIMYECKAS CTPYKTypa
TBEPABIX TEJN, MEXaHW3Mbl OO0pa3oBaHUA KPHUCTAIUIMYECKOM  PEIIETKH,
CIEKTPAJIbHBINA aHAJIN3.



T'eocpagpua: ™MarHUTHBIE TIONIOCAa 3€MJIM, 3aJIEKUM MArHUTHBIX PY/I,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

TexHnonozua: NPUMEHEHUE TIOCTOSTHHBIX MAarHWTOB, 3JIEKTPOMArHHUTOB,
ANEKTPOABUTATENb SIKOOU, TeHEPATOP IEPEMEHHOI0 TOKA, HHAYKIIMOHHAS TI€Yb,
JVMHUM  DJIEKTpoIlepenad, JJIEKTpOABUraTelab, paaap, pPaIlUuONPUEMHUK,
TENEeBU30p, aHTeHHa, Tenedon, CBY-meus, ynapTpa3BykoBas IUAarHOCTHKA B
TEXHHUKE, MPOCKI[MOHHBINA ammapar, BOJIOKOHHAsI ONTHKA, COJIHEYHas Oarapes,
CIIyTHUKOBBIC IIPUEMHUKHU, SIACPHAS DHEPreTUKA U DKOJOTMYECKUE ACIEKTHI €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 11O
OU3NKE HA YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHoCTHBIE pe3yiabTaTbl OCBOCHHUS ydeOHOro mnpeamera «Du3nka
JOJDKHBI ~ OTpa)kaTb  TOTOBHOCTB W CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAaThCS C(HOPMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIMM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHIMCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOIO OIbITa MW ONbITa JEITEIBHOCTH B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM IEATEIBHOCTH, B TOM
YUCJIE B YACTH:

IrPa’KAaHCKOI0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTH TPAXKTAHCKOM TMOZUIIMK OOYyYAIOMIEroCs]  Kak
AKTHUBHOTO U OTBETCTBEHHOI'O YJI€HA POCCUICKOr0 OOLIECTRA;

e TMPUHITHE TPAAUIUOHHBIX OOLICYETIOBEUECKUX T'yMAaHUCTUYECKUX U
JNEMOKPAaTUYECKNX IEHHOCTEN;

e TOTOBHOCTh BECTM COBMECTHYK JEATEIBHOCTH B  HWHTEpPEcax
IrPaXKJIaHCKOTO  OOIIeCTBa, Y4YacCTBOBaTh B CaMOYINpPABICHUU B
o0pa3zoBaTeIbHON OpraHU3allly;

e YMEHHE B3aUMOJICHCTBOBaTh C COLMAIBHBIMH HWHCTUTYTaAMU B
COOTBETCTBUHU C UX (DYHKIUSIMU U Ha3HAUCHUEM,;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTHU.

NAaTPHOTHYECKOT0 BOCIIUTAHUSA:

e CcpOPMHUPOBAHHOCTH  POCCUUCKOM  TPaKJaHCKOM  MJIEHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOUIEHHUE K  TOCyJapCTBEHHBIM CHMBOJIaM,
JOCTHKEHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (DU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(pOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

e CNOCOOHOCTh OIICHMBATh CHUTYyalldl0 W TPUHUMATh OCO3HAHHBIC
pellleHUsl, OpPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LEHHOCTH, B TOM YHUCJIE€ B JEATEILHOCTH YUYEHOIO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYMBOTO OyayIIero.

3CTETUYECKOr0 BOCIIUTAHUSA:



e DOCTETHUYECKOEC OTHOIICHWE K MHPY, BKIIOYas 3CTETHKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NICCKON HayKe.
TPYJA0OBOT0 BOCTIMTAHMS:

e HUHTEpEC K pa3iIuuHbIM cdepaMm NpodheccCuOHATbHONU AESTEIbHOCTH, B
TOM YHUCJIE€ CBSI3aHHBIM C (DU3UKOW M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAaHHBIH  BBIOOp Oyaymield mnpodeccud U Pealn30BLIBATH
cOOCTBEHHbIE KU3HEHHBIE TIIAHbL;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpPA30BAHHUIO B
obnacTu PU3MKY Ha MPOTSKEHUH BCEH KU3HU.

IKOJIOTHY€eCKOr0 BOCITUTAHUSA:

e c(hopmMupoOBaHHOCTH HKOJIOTUYECKOM KYJIBTYPBI, OCO3HaHHE
I00aJIBLHOTO XapaKTepa SKOJOTHUESCKUX ITPodIieM;

e IUIAHUPOBAHUE U OCYIIECTBIICHHUE JICMCTBHUM B OKPYXAKOIIECH Cpele Ha
OCHOBE 3HAaHMS LIEJIEN YCTOMYMBOrO Pa3BUTHS YEIOBEUYECTBA;

e paCHIMPEHUE OMBITA ICITEILHOCTH IKOJIOTUIECKON HATIPABICHHOCTH Ha
OCHOBE UMEIOIIHNXCS 3HAHUH 1O (HHU3UKE.

HEHHOCTH HAYYHOTI0 MO3HAHUS:

e c(hopmMupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY yYpPOBHIO Pa3BUTHS (U3UUECKONU HAYKU;

e OCO3HAHUE IIEHHOCTH HAYYHOW NESITEIHHOCTH, TOTOBHOCTHh B TIPOIIECCE
U3Y4YCHHS] (PU3UKU OCYIIECTBIATH MPOCKTHYIO M HCCIICIOBATEIHCKYIO
NeSTETHPHOCTh NHIUBUYAIHHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eficTBUS
Bba3oBble joruyeckue geiicTeus:
e CaMOCTOSITENIbHO (OPMYIUPOBaTh MW aAKTYaJIU3UPOBaTh MpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONpENEeNATh LEIHN ACSITENIbHOCTH, 33J]aBaTh MMapaMeTpbl U KPUTEPUHU UX
JOCTHKEHUS;
e BBUIBISAITH 3aKOHOMEPHOCTM M TPOTHUBOPEYMS] B pPacCMaTpPUBAEMBIX
(bU3MUECKUX SBJICHUSAX;
e paspabaTbiBaTh IUIAH pELICHUS NpoOieMbl ¢ y4€TOM aHaiIu3a
UMEIOIIUXCS MaTEPUATIbHBIX U HEMAaTEePUATBHBIX PECYPCOB;
e BHOCUTHb KOPPEKTHBBI B JESATEIbHOCTb, OIICHUBAaTh COOTBETCTBUE
pe3yJabTaTOB LIEJSIM, OLIEHUBATh PUCKHU MTOCJIECTBUH AESITEIbHOCTH;



KOOPJIUHUPOBATh M BBHINOJNHATH pPabOTy B YCIOBHSIX PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPH PEINICHUH KU3HCHHBIX
poOJIeM.

Ba3oBnble uccienoBarejabCcKue 1eHCTBYS .

BJIaJICTh HAYYHOW TEPMHUHOJOTHEH, KIIOYEBBIMU TMOHATHUSMU U
MeToaamMu (pU3NYeCcKo HayKH;

BJIaJICTh ~HaBBIKAMM  Y4YEOHO-HUCCJIEAOBATEIILCKOM U  MPOEKTHOM
NEATeIbHOCTH B 00JacTH (U3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pelieHus 3aaad (pU3UIeCKOro
coep KaHusl, TPUMEHEHUIO PA3JIMUHBIX METOOB MMO3HAHMUS;

BJIQJIETh BUJIAMU JICSITEIBHOCTH MO TMOJIYYCHHI0O HOBOTO 3HAHMS, €ro
UHTEpIIpETallii, MPeoOpa30BAHUI0O U MPUMEHEHUIO B Pa3JIUYHBIX
y4eOHBIX CHTYaIMSIX, B TOM YHCJIE MPHU CO3JIaHUH yYCOHBIX IMPOCKTOB B
obnacTu GU3HKH;

BBIABIISITh MPUYMHHO-CJIEICTBEHHBIC CBA3W M aKTyaJW3WpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ peIIeHUs, HaxOAWTh apryMEHThl I
J0OKA3aTeIbCTBA CBOUX YTBEPKICHHWH, 3a7aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHHUS;

aHaJIM3MPOBATh IOJYYCHHBIC B XOJI€ PEIICHUSA 3aJaud Pe3yJIbTaThl,
KPUTHYECKH  OIIEHMBAaTh HMX  JIOCTOBEPHOCThb, MPOTHO3UPOBATH
U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIUPOBaTh COOCTBEHHBIE 3a/1a4yd B 00pa30BaTesIbHON
NEATEeNbHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLIEHKY HOBBIM CUTYyallUsSM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh MEPEHOCUTh 3HaHMUs N0 (U3UKE B MPAKTUUECKYH0 00JIacTh
JKM3HEICATCIBHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00IacTeH;
BBIJIBUTaTh HOBBIE UJEH, NpeajiaraTb OpPUTHMHAIbHBIE TMOJIXOABl U
pelieHus;

CTaBUTh TMpoOOJIEeMbl W 3ajaud, JOIMyCKalollue ajlbTepHATUBHbBIC
pelieHus.

Pab6ora ¢ undgopmanmeii:

BJIAJe€Th  HABBIKAMHU  TIOJNIydeHUss  HUHpopmaruu  (U3HIECKOTO
COJICp)KaHMsI W3 HMCTOYHHMKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO
OCYIIECTBJISITh TIOUCK, aHAJIW3, CUCTEMATU3AIMI0 U HHTEPIPETAIHIO
uHGOPMAIIMK PAa3IMYHBIX BUOB U (HOPM MpECTaBICHHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAIINH;



UCIIOJIB30BaTh CpeACTBA HHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W
OpraHU3allMOHHBIX 3a/au ¢ CcoOJIoJeHneM TpeOOBaHUN IPrOHOMHKH,
TEXHUKW O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus, MpaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MacHOCTH;

co37aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B pa3IMYHBIX (hopMaTax ¢
yu€TOM Ha3HaueHHs WMH(OpMAIMU U IIeJIEBOW ayIuTOpHUH, BHIOUpas
ONTUMAJIbHYIO (POPMY MPEACTaBICHUS U BU3YATH3ALINU.

KommyHuKkaTHBHBIE YHUBeEPcaIbHbIE YUeOHbIe 1eficTBUS:

OCYIIECTBIISITh OOIlEeHHe Ha ypokax (UMK W BO BHEYPOUHOU
NEeATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallMd M CMSTYaTh
KOH()JTUKTHI;

pa3sBEPHYTO W JIOTUYHO M3JIaraTb CBOK  TOYKY 3pPEHHS C
VICTIOJIb30BAHUEM SI3BIKOBBIX CPEICTB;

MIOHMMaTh W  KCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHJVBU1YaJIbHON PabOThI;

BBIOMpATh TEMATUKy M METOAbl COBMECTHBIX JEHUCTBUH C Yy4€TOM
OOIIIMX UHTEPECOB U BO3MOKHOCTEH KaXKJI0ro 4ieHa KOJUIEKTHBA;
NPUHUMATh LEJIH COBMECTHOM JEATEIbHOCTH, OPraHW30BBIBATH U
KOOPAVWHHUPOBATh JEUCTBUS MO €€ MOCTHXKEHUIO: COCTaBISATH IUIAH
JNEUCTBUM, PaCHpeNesaTh POJUM € YYETOM MHEHUM YYACTHUKOB,
00CyX/1aTh pe3yibTaTbl COBMECTHOM pabOTHI;

OLICHUBATh KAYECTBO CBOEr0 BKJIA/IA M KaXKJIOTO YYaCTHUKA KOMAaH/bI B
o01IMii pe3ynbTat Mo pa3pab0TaHHBIM KPUTEPUSIM;

npejjaraT HOBBIE MPOEKTHI, OLICHUBATH UAEU C TMO3ULIHUU HOBU3HBI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTyallusiX, MPOSABISITE TBOPUYECTBO U  BOOOpakeHUE, ObITh
WHUIIMATUBHBIM.

PeryisiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITETTFHO OCYIIECTBIISITh TO3HABATEIBHYIO JCSITEILHOCTh B
oOnactTd (U3MKM W aCTPOHOMHH, BBISBIATH IMPOOJEMBI, CTaBUTh M
dbopMyIUpoBaTh COOCTBEHHBIC 3a1a4H;

CaMOCTOSITCJILHO ~ COCTaBJIATh  IUIAH  PEIICHHUS  PacuYCTHBIX U
Ka4eCTBEHHBIX 3a/ad, IJIaH BBHIMOJHEHHSI TPAKTUYECKOW paboThI C



y4€TOM HMEIOIIUXCSA PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEAIIOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

paciMpATh paMKH y4eOHOro TMpeAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

JenaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBAaTh €ro, Opath Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO 3PYAUIIMN B 00JaCTH
(bU3UKH, TTOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lL, AMOIHMOHAJIbHBIN NHTENJIEKT:

JlaBaThb OIICHKY HOBBIM CHTYyallMsIM, BHOCHTb KOPPEKTHUBBI B
JEeSITEIbHOCTbD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEJISIM;

BJIAJCTh HaBBIKAMHM II03HABATEIBHON pedIIeKCMH KakK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUH U MBICJIUTEIBHBIX MPOILECCOB, UX PE3YJIbTAaTOB
1 OCHOBaHMI;

UCIIOJIb30BaTh TNPUEMBI pedIeKCUU Jid OILEHKH CHUTYyalud, BbIOOpa
BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS MO UX
CHIKEHHUIO;

MPUHUMATh MOTUBBI M aPryMEHTHI JIPYTUX NPU AHAIN3E PE3YyIbTAaTOB
JIEATSIILHOCTH;

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTBA,;
NPUHUMATh MOTUBBI M APTyMEHTHI JIPYTUX NPU AHAIU3€ PE3YyIbTAaTOB
JIEATSIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporiecce qoCTHKEHUS TMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI IO
dbu3uKe IS YpOBHS cpeaHero ooOmero oOpa3oBaHUsl Yy OOydaronuxcs
COBEPIIEHCTBYETCS ~ OMOIMOHAJIBHBI  WHTCIUIEKT,  IPEAINOJararoini
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs,  BKJIIOYAIOLIETO0  CIHOCOOHOCTh  MOHHUMATh  CBOE
SMOIIMOHAIBHOE  COCTOSIHME, BUJETh  HAMNpaBIEHUS  Pa3BUTHUSA
cOoOCTBEHHOM AMOIIMOHANILHOM cephl, OBITh YBEPEHHBIM B ce0e;
CaMOpETyJIUPOBAaHMs,  BKIIOYAIOIIETO  CaMOKOHTPOJIb,  YMEHHUE
OPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIOCOOHOCTh
aJanTUpoBaThCsi K SMOLUOHAIBHBIM H3MEHEHUSM U IPOSABIATH
THOKOCTB, OBITh OTKPBHITHIM HOBOMY;



e BHYTPCHHCH MOTHBAIIMHW, BKIIFOYAIOIICH CTPEMJICHHE K JOCTHIKECHHUIO
e U YCHEXY, ONTHMH3M, WHUIIMATUBHOCTh, YMCHHE ICHCTBOBATH,
UCXO U3 CBOUX BO3MOYKHOCTCH;

e DOMIATHH, BKIIOYAIOMICH CIIOCOOHOCTh IMOHWMATh SMOIMOHAIBHOE
COCTOSIHWE JAPYTUX, YYUTBIBATh €T0 IMPH OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTICPEKMBAHUIO;

e CONHAJBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBICTPAUBAThH
OTHOIIIEHUSI C APYTUMHU IIFOJIbMHU, 3a00THTHCS, TPOSBISTH WHTEpEC U
paspemnatb KOHQIUKTHIL.

ITPEAMETHBIE PE3VYJIbTATHI

K xonny oOyuenust B 10 knacce npeiMeTHbIE Pe3yJdbTaTbl HA YIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITMXCS YMEHUM :

e TMOHHUMATh poOdAb (UHKK B DHKOHOMUYECKOW, TEXHOJOTHYECKOMH,
OKOJIOTHYECKOM, COIMAIbHOM M JITUYECKON cdepax AesiTEeIbHOCTH
YeJIOoBeKa, POoJib U MECTO (PU3UKKM B COBPEMEHHON HAydyHOW KapTHHE
MHpa, 3Ha4YCHUE ONMCATEIIbHOM, CHUCTEMATU3UPYIOLLIEH,
OOBSICHUTENBHON U MPOrHOCTHYECKOM (DyHKIUN (pU3nUecKoil Teopuu —
MEXaHUKH, MOJEKYJIIpHOH (U3UKA U TEPMOJUHAMHUKH, POJIb
dbuszndeckoit Teopurd B GOPMUPOBAHUU TPEACTABICHUN O (U3NUECKOU
KapTUHE MUPA;

e pa3nuyYaTh YCIOBHUSA NPUMEHUMOCTH MoJenel (U3MUECKUX Ten u
pOLECCOB (SBJICHUI): MHEpUHUAJIbHAs CHUCTEMa OTCu€ra, abCOIIOTHO
TBEPAOE TENO, MaTepualbHas TOYKA, PABHOYCKOPEHHOE JIBUYKEHUE,
CBOOO/HOE TajeHue, abCOMOTHO ympyras aedopmaiius, aOCOIIOTHO
ylnpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENHU rasa,
KUAKOCTH W TBEPAOro (KPUCTAJUIMUECKOT0) Tesa, WACAIbHBINA ras,
TOUEYHBIN 3apsiji, OAHOPOIHOE AIIEKTPUUYECKOE TOJIE;

e pazIMyaTh YCJIOBUA (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH (PUBHYECKUX
3aKOHOB, IOHUMATh BCEOOUIUH XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANU3UPOBATh M OOBSACHATH MEXAaHWYECKHE TMPOIECChl M SIBICHHUS,
UCIIOJIb3YSd  OCHOBHBIE  TOJOKEHHUS W 3aKOHbl  MEXaHHUKHU
(OTHOCUTENBHOCTh MEXaHMUYECKOTO JBHXKEHUsI, POPMYIIbl KHHEMATUKU
PaBHOYCKOPEHHOTO  JBWIKEHHUs, mpeoOpazoBanus [amwnes ans
CKOPDOCTM M  IepeMelleHusi, 3akoHbl  HblOTOHA,  OpUHUUI



OTHOCUTEJIBHOCTU ['anmuiiesi, 3aKOH BCEMHPHOTO TSITOTEHHUS, 3aKOHBI
COXpaHEHHS UMITYJIbCA U MEXaHUUECKON YHEPTUH, CBSI3b PAOOTHI CUIIBI
C U3MEHEHHEM MEXaHUYECKOW YHEPIUH, YCIOBUS PaBHOBECHUS TBEPIOTO
Tena), IPU 3TOM HMCIOJIb30BATh MAaTEMATHYECKOE BBIPAKEHHUE 3aKOHOB,
yKa3blBaThb  YCJIOBHMSI  NPUMEHMMOCTH  (U3MYECKUX  3aKOHOB:
npeoOpazoBanuii ["anmies, BTOPOTO W TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPAaHEHUS HMMIYyJIbCa M MEXAaHUYECKOW SHEPruM, 3aKOHa
BCEMHUPHOTO TSATOTEHHUS;

aHAMM3UPOBATh W OOBSACHATH TEIUIOBBIE TMIPOLIECCHI U SIBICHUA,
UCHOJIb3ysl OCHOBHBbIE MoJiokeHusT MKT u 3akoHBI MONEKYJISpHOU
bu3MKM U TEepPMOAWHAMUKH (CBSI3b [NIaBIICHUS HACAIBHOTO Tas3a Cco
CpEeHE  KMHETHYECKOM DHEPruel  TEIUIOBOIO  JBHKEHHUS U
KOHILIEHTpPAllMEX €ro MOJIEKYJl, CBA3b TEMIIEPATYpPbl BELIECTBA CO
CpeHEeW KMHETHYECKOW DHEPruel TEIUIOBOTO ABUKEHHUS €ro YacTHll,
CBSI3b JIABJIEHUSI MACAJIBHOTO Ta3a C KOHUEHTPAIMEHW MOJIEKYJ U €ro
TeMIlepaTypoi, ypaBHeHue MenaeneeBa—Kianelpona, nepBbli 3aKOH
TEPMOJANHAMUKH, 3aKOH COXPAaHEHUS] SHEPTUH B TEIJIOBBIX MPOIIECCaX),
IpyU 3TOM HCIOJB30BAaTh MATEMATHYECKOE BBIPA)KEHUE 3aKOHOB,
YKa3blBaTh  YCJIIOBUSI NPUMEHUMOCTH ypaBHEHUs MenaeneeBa—
Knaneiipona;

aQHAJTU3UPOBATh U OOBSCHATH AJIEKTPUUYECKHUE SIBICHUS, HUCIOIb3Ys
OCHOBHBIE  TIOJIOKEHUSI W  3aKOHBl  AJIEKTPOJAMHAMUKH  (3aKOH
COXpPAaHEHHUS ANEKTPUUECKOTO 3apsiaa, 3akoH KyloHa, MOTEHIIMaTbHOCTh
3JIEKTPOCTATUYECKOTO TOJIS, MPUHLHUI CYNEPIO3ULINN AIEKTPUUECKUX
MOJIEH, IPU 3TOM yKa3bIBasl yCIIOBUSI IPUMEHUMOCTH 3akoHa KyroHa, a
TaKXe MPAKTUYECKN BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa i y4acTKa
LENU U U1 3aMKHYTOM JJIEKTPUYECKOM LienH, 3akoH Jlxoyns—JleHna,
npasmia Kupxroda, 3akonsl apazes A1 371€KTPOIU3a);

OMUCHIBaTh (YU3UYECKHUE MPOLECCHl U SIBJICHUS, UCIOIb3Ys BEJIMYUHBI:
MEepEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMIYJbC T€JIa U CUCTEMBI TET,
cujla, MOMEHT CWIbl, JaBJIICHWE, NOTECHUHAJIbHAs  DHEPIrHUs,
KMHETUYECKasl DHEpPrusi, MeEXaHWYecKas »dHeprusi, paboTa CHIIBI,
LHEHTPOCTPEMUTEIBHOE YCKOPEHHUE, CHJIa TSXKECTH, CHIIAa YIPYTOCTH,
CUJla TPEHHUS, MOIIHOCTb, DHEPTHUs B3aUMOJCUCTBUA Tella C 3eMIEN
BOIM3M €€ TOBEPXHOCTH, DHEPrus YNPYrou nedopmariuu Mpy>KUHBI,
KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIepaTypa Tena, pabora B
TEPMOJANHAMUKE, BHYTPEHHSS HHEPIHs HACAIBHOTO OJHOATOMHOI'O
raza, paboTa WACaJbHOTO Ta3a, OTHOCUTENbHAs BIAKHOCTh BO3IyXa,



KITJI waeanbHOTO TEMJIOBOTO JABUTATENsS; DJIEKTPUUECKOE TIOJIE,
HAIpPsOKEHHOCTDh  AJICKTPUYECKOTO  TOJIS,  HANPsHKEHHOCTh  TMOJIS
TOYEUHOr'O0 3apsjia WIM 3apsOKCHHOrOo Iapa B BakKyymMe H B
TURJIEKTPUKE, TMOTEHIIMAT AJIEKTPOCTATUYECKOTO TOJs, Pa3HOCTh
NOTEHIIMANIOB, JJIEKTPOABMXKYIAs CHUJa, CUJa TOKa, HamNpsKeHue,
MOIIIHOCTh TOKa, JJIEKTpHuecKas EMKOCTb IUIOCKOTO KOHJIEHCATOopa,
COMPOTHBJICHUE YUYacCTKa LIETIH C MOCJIEA0BATEIBHBIM U MapaiieIbHbIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPTrUs  DJIEKTPUYECKOTO  TMOJA
KOHJIEHCATOPa;

OOBSICHATH  OCOOCHHOCTH  TPOTCKaHWs  (U3WYCCKUX  SIBICHUN:
MEXaHMYECKOe JIBIDKCHHE, TEeIJIOBOE JIBIDKCHHUE YaCTHUI[ BEIECTBa,
TEIJIOBOE  paBHOBECHE, OpOYHOBCKOE  JBIWXKeHHE, 1auddy3us,
UCTIApCHHE, KUTICHUE W KOHJCHCAIUs, TUIABIICHUE W KPUCTAJUTH3AIus,
HATIPABJICHHOCTh TEIUIoNepeaH, ANEKTpU3AIUs TeN,
AKBHUIMOTEHIIMAILHOCTH TIOBEPXHOCTH 3aPsIKEHHOTO MPOBOTHHKA;
IPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKON BEITHMYUHBI
OT JAPYrol ¢ HCHOJIb30BAHUEM IIPSMBIX W3MEPEHUW, NOpPU ITOM
KOHCTPYHUPOBAaTh YCTaHOBKY, (DHKCHPOBATH PE3YNHTATHl MOJYICHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAEC TpaduKOoB C YIETOM
a0COJIIOTHBIX ~ TMOTPEIIHOCTe U3MEpEeHuM, JenaTh BbIBOALI IO
pe3yabTaTaM UCCIeI0BaHus;

IIPOBOANTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIWYHH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATH A0COIIOTHBIE U
OTHOCHUTEIHHBIC MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJIUTH  ONBITBI MO  MPOBEPKE  MPEITIOKEHHOM  TUMOTE3bI:
IJIaHUPOBATh AKCTIIEPUMEHT, cobupatb AKCTIIEPUMEHTAIBLHYIO
YCTaHOBKY, aHAJIU3UPOBATH MOJTYyUYEHHbBIC PE3YIbTAThI U JAEaTh BHIBOJ O
CTaTycCe NPEeIIOKEHHOU TUITOTESBI,

coOmogaTe  MpaBuja  0Oe30macHOro  Tpyla Mpu  MPOBEACHUU
UCCIIEJIOBAaHUNM B paMKaxX y4eOHOro SKCIEpUMEHTa, MpPaKTUKyMa U
y4eOHO-UCCIEOBATENbCKO M TPOEKTHOM  JEATENBHOCTH  C
UCIIOJIb30BAaHUEM  HM3MEPUTEIIBHBIX YCTPOHCTB U  JIaOOpPaTOPHOTO
000py10BaHMUS;

pemath pacy€THbIE 3aJa4yd C SBHO 3aJaHHOM U HESIBHO 3aJaHHOMN
¢u3nuecKkol MOJIEIbI0: HA OCHOBAHMM aHAJIM3a YCJIOBHUS 00OCHOBBIBATh
BBIOOp (PU3MYECKOM MOJIeNH, OTBEUaKIIeld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThI
¢u3MUeCcKUX TEOpUW MPU HMCIOJIb30BAHMM MATEMAaTUYECKUX METO/IOB



pelieHrs 3ajad, MPOBOAWTH PAcdy€Thl HAa OCHOBAHUM HWMEIOIIMXCS
JTAHHBIX, AaHAJU3UPOBATH PE3YyJAbTAaThl U KOPPEKTUPOBATH METOJIBI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiath KaueCTBEHHbIE 3aJayM, TpeOyrolne MpUMEHEHUs 3HAHUU U3
pa3HbIX pa3feloB Kypca (U3WMKM, a TaKKe HHTErpalud 3HAHUA U3
OPYTUX TMPEIMETOB €CTECTBEHHO-HAyYHOIO IMKJIAa: BbICTpAWBaTh
JIOTUYECKYIO LIETIOYKY PACCYk AECHUN C OMOPOM Ha M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH M (PU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS HJsi OOBSICHEHUS OCHOBHBIX
NPUHIMIIOB  pa0OThl  M3MEPUTEIBHBIX  TMPUOOPOB, TEXHUYECKHUX
YCTPOUCTB U TEXHOJOTMYECKUX MTPOLECCOB;

NPUBOJUTH TMPUMEPHI BKJIaJla POCCHUMCKUX M 3apYOC)KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

aHaJTM3UpOBaTh W OLEHHMBAaTh  TMOCIEACTBUSL  OBITOBOM U
IIPOU3BOJACTBEHHOM  JIESITEIBHOCTH  YE€JIOBEKAa,  CBSA3AHHOU  C
(U3HUECKUMH TPOIECCaMU, C TIO3UIUN IKOJIOTHIECKON 0€30MacHOCTH,
NpEeACTaBICHUNA O PAIMOHAIBHOM MPUPOJONOIB30BAHUM, A TaKKE
Pa3yMHOM HCIOJb30BAaHUU JIOCTMXKEHUM HAYKM W TEXHOJOTHM Jist
JaTbHENIIEro pa3BUTHSI YEJIOBEUECKOTO 00IIECTBA;

NPUMEHATH Pa3IN4HbIe CIOCOOBI paboThl ¢ HH(MOpMaLKet GU3NIecKoro
COJIEp’KaHMsI C MHCIOJb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUH, MPU 3TOM UCMOJIb30BATh COBPEMEHHbIC HHPOPMAIMOHHBIE
TEXHOJIOTUHU JUIsl TIOMCKA, MEepepadOTKU U TPEAbSIBICHUS YYCOHOU U
HAyYHO-TIOMYJISIPHOM uHpopManuu, CTPYKTYpUPOBaHUS u
UHTEpOpeTanuu  UHPOpMAIMU,  TMOJIYYEHHOM M3  Pa3IUYHBIX
HMCTOYHUKOB, KPUTHUYECKU aHAIU3UPOBATH MOJydaeMyr HH(OpMaIuio
U OIICHUBATH €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA UH(DOpMAIINY;

OpOSIBJISATh  OpPraHU3allMOHHBIE W TI03HABATEJIbHBIE  yYMEHUS
CaMOCTOSITEJILHOTO ~ NPUOOpPETEeHMs] HOBBIX 3HAHUW B  MpoIecce
BBITIOJIHCHUS MPOEKTHBIX U yUeOHO-UCCIIEeI0BATEIbCKUX PabOT;
paboTaTh B TPYIINE C HCIOJHEHHEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IJIaHUPOBaTh  pabOTy  Tpymmbl,  palMOHAIBHO  paclpenensiTh
NEeATeNIbHOCTh B HECTAHJAPTHBIX CUTYaIlUsIX, aJICKBaTHO OIICHUBATH
BKJIQJI KQXJIOTO M3 YYaCTHUKOB TPYIIBI B PEIICHUE paccMaTpUBaeMOn
poOJIEMBI;



NPOSIBIIATh MOTUBALIMIO K Oyaymied nmpodeccuoHanbHON AesTENbHOCTH
0 CTEIHUATBHOCTAM (DPU3UKO-TEXHUYECKOTO MPOouIIs.

K xonny oOyuenust B 11 Kknacce nmpenMeTHbIE pe3yiabTaThl HA YriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

MOHUMATh pPOJIb (U3UKKM B OSKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COITMATIBHON M ATHYECKOW cdepax IesATeIbHOCTH YeJIOBEKa, pOb U
MecTo (HM3MKKM B COBPEMCHHOM HAy4YHOW KapTHHE MHUpa, pPoOJib
ACTPOHOMHH B IPAKTHUUECKOUN JEATEIbHOCTH YeJIOBEKa M JajibHeHIeM

HAy4YHO-T€XHUYECKOM pa3BUTHUH, 3HAYEHUE OMUCaTEIbHOM,
CHUCTEMATH3UPYIOIEH, OOBSICHUTEIBHON U MPOTHOCTHYECKON ()YHKITHI
bU3UYeCKO TEOpUM — DJIEKTPOAWHAMHKH, CIICIHAIBHON TEOpUHU

OTHOCHUTEIbHOCTH, KBAHTOBOM (U3UKH, pOJb (PU3MUECKON TEOpHH B
dbopMHUpOBAaHUN TIPENCTABICHUN O (PU3NUYECKON KapTHHE MHpPA, MECTO
¢usnuecko KapTUHBI MHpa B OO0IIEM psoy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE;

pa3iauyaTh YCIOBUS TNPUMEHUMOCTH MoOJeineld (QU3NYEeCKHuX Teld U
POLECCOB (SIBICHUI): OAHOPOJHOE 3JIEKTPUUYECKOE M OJHOPOJHOE
MarHUTHOE TIOJII, TapMOHUYECKHE KoJeOaHUs, MaTeMaTH4YEeCKUI
MasITHUK, WACAIBHBIN MPYKUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI,
UJealbHBIM KoJieOaTeIbHBIA KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
ATOMHOI'O f/Ipa U KBAHTOBOM MOJIENIN CBETA;

pasznuuath yciaoBusi (IpaHHIlbl, 0071aCTH) NPUMEHUMOCTH (DU3NUECKUX
3aKOHOB, IOHUMAaTh BCEOOUIUI XapakTep (PyHIaMEHTAIbHbBIX 32aKOHOB U
OTrpaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAIM3UPOBATH U OOBACHITH AIEKTPOMArHUTHBIE MPOLECCH U SBJICHUS,
UCIIOJIb3YSd OCHOBHBIE TMOJOKEHHUS M 3aKOHbl 3JEKTPOJAMHAMHUKU U
CHEUUalIbHOW  TEOPHUM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHHs
ANEKTpUYECKOro 3apsiia, cuia Awmmepa, cuia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAyKUMM, mnpaBuio JleHma, cBa3p O/IC
CAaMOMHAYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHMsS]  CWJIbl  TOKa, TMOCTYJaThl  CHEUUAIbHOW  TEOpUU
OTHOCUTEIBHOCTH DUHIITEHHA);

aHANIM3UPOBATh U OOBACHITH KBAHTOBBIE TIPOLECCHl U SIBJICHUA,
UCIIOJIb3Ys TOJIOKEHUS] KBAaHTOBOW (u3UKM (ypaBHEHHE ODWHINTEHHA
st potoaddekrra, mepBbli U BTOpOM mocTyiaTel bopa, mpuHLUI
COOTHOIIIEHUS HeompenenéHHocTen ['elizenOepra, 3aKOHbl COXpPaHEHUS



3apsiZIOBOTO ¥ MacCOBOT'O YMCEN U SHEPTHH B SIICPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOTO pacraja);

OMUCHIBaTh (YU3UYECKHUE MPOIECCHl U SIBJICHUS, WUCIOIb3Ysl BEIIMYUHBI:
HaIpPSKEHHOCTD ANEKTPUYECKOTO o, MOTEHIMAT
AIEKTPOCTATUYECKOTO noJIs, Pa3HOCTH MMOTEHLHUAJIOB,
ANEKTPOABUKYILAS CUJIA, WHIAYKLIMS MArHUTHOTO II0Jis, MarHUTHBIN
NOTOK, cujla Amrepa, HHAYKTUBHOCTb, OJJIEKTPOABMKYILAS CHIIA
CAMOMHIYKIIMKM, SHEPruUsi MArHUTHOTO TIOJISI MPOBOJHUKA C TOKOM,
PEISATUBUCTCKUM HUMIYJIbC, TIOJHAs SHEPrusl, DHHEPIrUs TMOKOs
CBOOOTHOM YACTHUIIBI, PHEPTUS M UMIYIbC (HOTOHA, MACCOBOE YUCIIO U
3apsijl siApa, SHEPTUs CBSI3U SIpa;

OOBSICHATH  OCOOCHHOCTH  NPOTCKaHHWs  (U3UYCCKUX  SBICHUK:
AIIEKTPOMarHUTHas WHYKIIHS, CaMOMHYKIIHUS, pe30HaHC,
uHTepdepeHnns BOJH, Iu(pakius, AUCTEPCUS, TOTHOEC BHYTPEHHEE
otpaxenue, Gortodnekrpudeckuii 3pdexr (pororddexr), ampda- u
OeTa-pacnazpl siiep, ramMma-u3iaydeHue snuep, GU3u4ecKue MPUHITUIIBI
CIIEKTPAJIbHOTO aHaIu3a U paboThI Ja3epa;

OMpEeNeNATh HAMPaBICHUE UHIAYKIIUM MAarHUTHOTO MOJsi MPOBOJHUKA C
TOKOM, CUJIbl AMriepa u cuibl JIopeHna;

CTPOUTH H300paKEHHE, CO37AaBa€MOE€ IUIOCKUM 3€pKaJIoM, TOHKOMH
JUH30MU, U PACCUUTHIBATH €T0 XapaKTEPUCTUKHU;

NPUMEHATH OCHOBOIIOJATaloN[ue aCTPOHOMHUYECKUE TTOHSTUS, TEOPUH U
3aKOHBI [ aHajdu3a W OOBbACHEHUs (UBUYECKUX MPOLIECCOB,
MIPOUCXOISIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTATAKTUYECKOU
cpene; ABMKEHUSI HEOECHBIX TeJ, IBOJIIOIMHU 3BE3/] U BeeneHHo;
IPOBOJIUTh HCCJIEAOBAaHUE 3aBUCUMOCTEH (DU3UYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, TPU HTOM KOHCTPYUPOBATh
YCTAHOBKY, (DUKCHUPOBATh PE3ylbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(¢u3nUecKnX BEIMYMH B BHUAE TIPa@UKOB € Y4ETOM aOCOJIOTHBIX
MOTPENTHOCTEH  M3MEpEeHMM, JenaTh BBIBOABI IO  pe3yjbTaTam
UCCIIEJIOBAHUS;

MPOBOJIUTh KOCBEHHBIC HM3MEPCHHS (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIM METOJ U3MEPEHUS, OIICHUBATh a0COJIFOTHBIE U
OTHOCHUTEJIbHBIE TIOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
IPOBOJIUTh  OMNBITBI 1O  MPOBEPKE  MPEITOKEHHOM  THUIOTE3bI:
IJIAaHUPOBATh AKCIIEPUMEHT, cobuparp AKCTIEPUMEHTAIILHYIO
YCTaHOBKY, aHAJIN3UPOBATh MTOJTYyYEHHBIE PE3YJIbTAThI U JAEaTh BEIBOJ O
CTaTyCce NPEAJIOKEHHON TUIIOTE3bI;



OMKCHIBATh METOBI MOJYYEHHUSI HAYUYHBIX aCTPOHOMHUUYECKUX 3HAHUI;
coOmoaTe  MpaBuja  0Oe30macHOro  Tpyla TMpu  MPOBEIACHUU
UCCJIEIOBAaHUNA B paMKax ydeOHOTO 3KCHEpUMEHTa, MpakTUKyMa U
y4eOHO-UCCIEeIOBATENbCKOM M TPOEKTHOM  JESATENBHOCTH  C
UCIIOJIb30BAaHUEM  H3MEPUTENBbHBIX YCTPOMCTB U  J1aOOpaTOPHOTO
000py10BaHMS;

peuaTte pacy€THhIE 3aa4d C SIBHO 3aJIaHHOW W HEABHO 3aJaHHOM
¢duznuecko MOJENbI0: Ha OCHOBAHMM aHAlM3a YCJIOBHS BbIOMpATh
dusznueckre MoJIeNu, OTBEUAIoIIUe TPEOOBAHUAM 3a/layd, PUMEHSIThH
(bopMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYNIATHI (DU3UIECKUX TECOPUI
OpU UCIOJIb30BAHUM MATEMATHYECKUX METOJ0B pEUIeHus 3aj]ad,
OPOBOJIUTh  Pacuy€Tbl HA  OCHOBAaHMM  UMEKOIIMXCS  JaHHBIX,
AHAIM3UPOBATH PE3YJBTATHl U KOPPEKTHUPOBATH METOJbI PELICHUS C
Y4ETOM TOJYyYEHHBIX PE3YJIbTaTOB;

peliaTe KaueCTBEHHBbIE 3aJaud, TpeOyrolue NMPUMEHEHHs 3HAaHUU M3
pa3HBIX pa3fenoB Kypca (PU3MKHM, a TaKKe WHTErpallid 3HAHUA U3
IPYTMX MPEIMETOB €CTECTBEHHO-HAy4YHOrO0 IMKJA: BBICTPAaUBaTh
JIOTUYECKYIO LEMOYKY PacCyXICHUH C ONMOPON HA M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJs OOBSICHEHUS OCHOBHBIX
OPUHLIMIIOB  pa0OThl  U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOJIUTH MPUMEPHI BKJIAJa POCCHUMCKUX M 3apyO€KHBIX YUYEHBIX-
(U3HKOB B pa3BUTUE HAayKH, B OOBICHEHHE MPOLECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATh M OLEHUBATh  TMOCIEACTBUS  OBITOBOM U
IPOU3BOJACTBEHHOM  JNEATEIBHOCTH  YEJIOBEKA,  CBS3aHHOM  C
(bU3UYECKUMH TPOIIeCCaMU, C MO3UIIMN IKOJOTUYECKOM 0€30MacHOCTH,
NPEACTABICHUN O PpalMOHAIBHOM IPUPOAONOIB30BAaHUN, a TaKKe
pPa3yMHOM HCIIOJIb30BAaHUU JOCTHXKEHUM HAyKM W TEXHOJIOTMM Jis
JanbHEHIIEero pa3BUTHS YEJIOBEYECKOTO 00IIECTBA;

NPUMEHSTH pa3IMuHbIe CIOCOOBI paboThI ¢ HHPOpMalLUel PU3NIECKOTOo
CoJlepKaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTUH, IPU ITOM HMCIIOJIH30BaTh COBPEMEHHbIE HH(POPMAIITMOHHBIE
TEXHOJIOTUU ISl TIOMCKA, MepepadOTKU M MpeabsBICHUS y4yeOHOU u
HAYYHO-TIOMYJISIPHON uH(pOopMaInH, CTPYKTYPHUPOBaHHUS u
UHTEepIpeTaluu  WHGOpMAIMKM,  TOJYYEHHOM W3  pas3IMYHBIX
UCTOYHUKOB, KPUTUYECKH AaHATU3UPOBATH MOIYYaeMy0 MH(POPMAIIUIO



U OILICHMBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONIUXCS 3HAHWMU,
TaK ¥ Ha OCHOBE aHaJIM3a HCTOYHHUKA WH(OPMAIUH;

NPOSBIIATh ~ OPraHW3allMOHHBIE M TIO3HABaTEIbHBIC  YMEHUS
CaMOCTOSITETLHOTO ~ MPUOOPETeHUsT HOBBIX 3HAHWH B  MpoIecce
BBITTOJTHEHUS TPOSKTHBIX U YU4EeOHO-MCCIIEA0BATEIBCKUX PaboT;
paboTath B TpyNIe C WCIOJHEHHEM DPA3JIMYHBIX COLUAIBHBIX POJICH,
IUIAHUPOBaTh  paboOTy  TpyNIbl,  palMOHAIBHO  paclpeaciisiTh
JEeSATEILHOCTh B HECTAaHIAPTHBIX CHUTYaIUsAX, aJeKBaTHO OIEHUBATh
BKJIQJI KQXJIOTO M3 YYACTHUKOB TPYIIIEI B PEIICHUE pacCMaTpHUBaeMOi
poOJIEMBI;

NPOSIBJISITH MOTUBAIMIO K Oyaymiel nmpodeccHoHaIbHOM NeITeIbHOCTH
0 CTHEIUATBLHOCTAM (PU3UKO-TEXHUISCKOTO TTPOQuIIs.
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. bubnuoreka [IOK
>1 DusiHeckitit MPAKTHIyM 16 16 https://m.edso0.ru/f16b68d7
Hroro no pasneny 16
bubnuoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KosmyecTBo yacos DJIEeKTPOHHbIE
HanMeHoBaHMe pa3/aeioB H TeM undpoBbIe
Ne ni/m P Konrpoabubie | IlpakTnyeckue (1ndpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Pa3znen 1. DJIEKTPO/IMHAMMUKA
bu6mmoreka [IOK
11 Marrmuthoe niose 14 https://m.edsoo.ru/39859ef1
bubnmoreka [IOK
12 IEKTPOMATHUTHAS HHIYKIHA 13 ! https://m.edsoo.ru/39859ef1
Hroro 1o pazueny 27
Paznen 2. KOJIEGAHUS U BOJIHBI
2.1 MexaHnueckue KoJieOaHus 10 bubmorexa [JOK
https://m.eds00.ru/39859¢f1
bubnuoreka [IOK
2.2 15
DICKTPOMATHHTHEIE KONICOAHHA https://m.eds00.ru/39859ef1
MexaHu4ecKkue 1 3IeKTPOMarHuTHbBIE bubnmnorexka [JOK
2.3 10 1
BOJIHBI https://m.eds00.ru/39859¢f1
bubnuoreka [JOK
2.4 25 1
Ok https://m.edso0.ru/39859¢f1
Hroro no pazneny 60
Pazaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 Octoss CTO 5 1 bromiorexa LIOK

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



https://m.edsoo.ru/39859ef1
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Hroro no pazgeny 3)

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsipHO-BOTHOBO# Tyalin3m 15 bubmmorexa LOK
' pryckyip w https://m.edso0.ru/39859¢ef1
bu6mmoreka [IOK
4.2 )
vstica atoma > https://m.edso00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SApa U AIEMEHTAPHBIX 5 bubnmnorexka HOK
' YaCTHIL https://m.edso00.ru/39859¢f1
Hroro mo pazgeny 25
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPO®U3UNKU
bu6nuoreka [IOK
5.1 DJIeMEHTBI aCTPOHOMHUHU U aCTPOPUZUKHI 12 https://m.edsoo.ru/39859ef1
Hroro mo pazgeny 12
Paznen 6. ®USHUYECKHUN MPAKTUKYM
bubnuoreka [IOK
6.1 o i 16 16
MISHHCCIIH HparTiiM https://m.edso0.ru/39859¢f1
Hroro no pazneny 16

Pazngen 7. OBOBIIAIOIIEE TIOBTOPEHHUE

Cucremaru3zanus u 06001eHue
IIPEIMETHOTO COAEP KAHMsSI U OIbITa 15 bubmuoreka [IOK
JeITEIbHOCTH, TPUOOPETEHHOTO MPHU https://m.eds00.ru/39859¢f1

u3yueHnn Kypca gusuku 10 — 11 kmaccoB

7.1

Hroro no pazgeny 15



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

10

Bubnuoreka [JOK
https://m.edsoo.ru/39859ef1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16



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

ITIOYPOYHOE IIVTAHUPOBAHHUE

10 KIIACC
KoimyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabusie | IlpakTuueckue
n/n Bcero u3ydyeHusi | odOpa3zoBaTejbHbIE
padoThl padoTbl
pecypcsl
1 ®uszrka — pyHIaMEeHTaJIbHas HayKa O 1 bubnnorexka HOK
NpUpoIe https://m.edsoo.ru/1beef346
5 Hayuneb1ii MeTO1 MO3HAHUS U METOIBI 1 bubnmnorexka [JOK
rccaenoBaHus GU3NIECKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIEpUMEHT U TeOpHUs B IpoLIecce
3 [mo3HaHus npupoasl. Habmronenue u 1 Bubmorexa ITOK
PHPOABL. https://m.edso0.ru/34c49931
JKCIIEPUMEHT B (PHU3UKE
4 Crioco0Obl m3MEpEeHUs PU3HIESCKIX 1 bubnmnoreka [JOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCONIOTHAS U OTHOCHUTEIbHAS
5 MOTPEITHOCTH U3MEPEHU I 1 bubmorexa [JOK
P P https://m.edsoo.ru/7f18fda3
(u3HUeCKUX BEIUYNH
MonenupoBanue B puzuke. Poub u
MecTO (PU3UKU B POPMUPOBAHUU
6 COB quc):HHoﬁ Ha(b I-II)Oﬁ Ea THUHBI 1 bubmorexa [JOK
p i . p https://m.edsoo.ru/eabbdedl
MHpA, B IPAKTUYECKON NEATEIBHOCTU
JOJIeH
7 Mexanndeckoe apmkeHne. Cucrema 1 Bbubnuoreka [JOK

orcuera. OTHOCUTEIHLHOCTD

https://m.edsoo.ru/e9a52f02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
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MEXaHUYCCKOT'O ABUXKXCHUA. HpHMaSI
1 oOpaTHas 3a7a4d MEXaHUKHI

Pannyc-BekTop MarepuanbHOU
TOYKH, €r0 IMIPOEKIUN HA OCU

8 KoopauHaT. Tpaekropusi. butamorexa LOK
https://m.edso0.ru/30a108a5
[Tepememnienune. CxopocTs. Mx
MPOEKIIMUA Ha OCH KOOPIUHAT
PaBHOMEpPHOE ITPsAMONMHEHOE

9 newkenne. ['padudeckoe onvcanue bubnmnoreka [HOK
PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.eds00.ru/89ba7190
JIBUKECHUS

10 CroxxeHue nepeMeneHuii u bubnmnorexka HOK
ckopocreid. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE nBUKEHHE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHE. bubamnoreka [JOK
[IpsimonrHeHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHHEM
I'paduueckoe onncanmne

12 ni))ﬂg:onHHeﬁHoro JBY)KEHHUS C Bubmiorexa LIOK

https://m.edsoo.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBoboaHOE najieHue. Y CKopeHue

13 CBOOOJTHOTO TaJICHUS. 3aBUCUMOCTh bubmuorexa [JOK
KOOpPJMHAT, CKOPOCTH, YCKOPEHUSA OT https://m.edso0.ru/f738109c
BPEMEHHU U UX rpaduku

14 JIBukeHue Tena, OpOIIeHHOTO MO/ bubnuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo0.ru/71chbb4f5

15 KpuBonuneiinoe qBIKEHHE. bubmmoreka [JOK



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

JIBUKEHHE 10 OKPYXHOCTH. YTJIOBast
U JMHENHas cKopocTs. [lepron u
yacrota. LleHTpocTpemMuTensHoe u
IIOJIHOE YCKOPEHUE

https://m.edsoo.ru/33196fbe

KonTponpsHas paboTa 1o teme

bu6mmoteka [IOK

16
"Kunemaruka" https://m.edsoo0.ru/1242f32e
[IepBsbiii 3ak0H HproTOHA.
WNHepupnanpHble CUCTEMBI OTCYETA.
bu6mmoreka [IOK
17 [TpuHIIUIT OTHOCUTEIBHOCTH
https://m.edsoo.ru/5a9e4a64
lNanunes. HemnepuuanbHble CUCTEMBI
oTcyéTra
18 Cuna. PaBHo€MCTBYIOIIAs cUila. bubnmnorexka HOK
Bropoii 3akon HeroToHa. Macca https://m.eds00.ru/141d3837
Bzaumopericteue Ten. Tpetnii 3akoH bu6nuoreka [IOK
19
Hrrorona https://m.edsoo.ru/57dba505
[TpuHIHIT CYIEPITOZUIIAU CHII.
20 P:H_ICI]-III/IG sjr;qua g L:/IMCHCHI/IC bubnnorexa LIOK
a p https://m.edsoo.ru/bdf997fb
3akoHOB HberoToHa
3aKOH BCEMHUPHOTO TATOTEHHUSL.
21 OKBUBAJIEHTHOCTE I'PaBUTALIMOHHON bubnnorexa LIOK
. p H https://m.edsoo.ru/9aba2b0a
Y UHEPTHOM Macchl
99 Cuiia TSKeCTU U yCKOPEHUE bubnmnoreka [JOK
CcBOOOIHOTO MaICHUS https://m.eds00.ru/22757f26
JIBIoKeHHEe HEOSCHBIX TEI U MX
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmuoreka [JOK

KOCMUYECKasi CKOPOCTh. 3aKOHBI
Kennepa

https://m.edsoo.ru/l1labfa0a



https://m.edsoo.ru/33196fbe
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Cuna ynpyroctu. 3akoH ['yka. Bec

bubmuorexa [JOK

24
Tena https://m.edsoo.ru/Oae2cd84
Cuna tpenus. [Ipupoaa v BUIbI cui
P PHp bubmuorexa [JOK
TpeHwusl. [[BUKEHHE B KUIKOCTH U
25 a3 C VIETOM CHLIEL COMDOTHECHIS https://m.edsoo.ru/1fa86499
¥ p https://m.edso0.ru/2ch29676
cpenbl
26 Jasnenue. ['mapocratuueckoe bubanorexka HOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOCOJFOTHO TBEPJIOE TEJIO. bubnmnorexka HOK
27 [TocrymarensHOE 1 BpamaTeabHOE bubamnorexka [JOK
JIBU>KEHUE TBEPOTO Teja https://m.edsoo.ru/2b95d57¢e
28 MOMEHT CHJIbI OTHOCHTEIBLHO OCH bubmorexa [JOK
BpaieHus. [lnevo cumbl https://m.edsoo0.ru/653d3459
CrnosxeHue cuil, IPUIOKEHHBIX K
29 TBepaOMYy Teny. LleHTp TsxecTn bubnmnoreka [JOK
Tena. YCIoBHsS PaBHOBECHS TBEPJIOTO https://m.edso0o.ru/9aa79a7d
Tena. Bunbsl paBHOBeCHS
bubnuoreka [IOK
30 P
cHicHHe sajad https://m.edsoo.ru/dclcaac0
KonTtponsHas pabota o teme
31 "I[I/IHEMI/IK& CI;aTHKa TBEPIOTO bubmmorexa [JOK
| ' PA https://m.edsoo.ru/9f5a574c
Tena
HNMnynsc maTepualbHOU TOYKH,
CHUCTEMBI MaTE€PUAIbHBIX TOYEK.
p Bubnuoreka [JOK
32 Lentp mMacc cucTeMbl MaTepHaIbHBIX

To4eK. TeopeMa 0 IBMKEHUM LIEHTpa
Macc

https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/0ae2cd84
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I/IMHYHBC CHJIBI 1 U3BMCHCHHUC

bubmuorexa [JOK

33 HMITYJTbCa TeJla. 3aKOH COXPAHCHUS
Y P https://m.edso0.ru/13f0a221
UMITyJIbca. PeakTUBHOE IBIKCHHE
MoMeHT nMIrysbca MaTepUAIBHON
34 touku. [Ipencrasienue o bubnmnorexka [JOK
COXpPaHEHUN MOMEHTA UMITYJIbCA B https://m.eds00.ru/d6532eb9
MEHTPATBHBIX TIOJIAX
bu6mmoreka [IOK
35 Pemenwue 3amau
s https://m.edso0.ru/f7706d63
PaGora cuibl Ha ManoM U Ha
36 KOHEYHOM TEepEMEIIICHUH. bubnmnoreka [JOK
['padpuueckoe nmpeacraBaeHne https://m.eds00.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kunerndeckas sneprus. Teopema 00
. bu6nuoreka [IOK
37 M3MEHEHUU KHHETUYECKON SHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOM TOUKH
[ToTeHnmansHbIEe U
38 HEMOTEHIIUAIbHEIE CHJIBI. bubnuoreka [IOK
IToreHumaneHas sHeprus. Bropas https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
TpeTbsi KocMUUYECKAst CKOPOCTb.
CBs13b pabOTHI HEMOTEHIIUATBHBIX
39 CUJI C U3MEHEHHEM MEXaHUYECKOU bubmmorexa [JOK
https://m.edsoo.ru/f57b4e01
SHEPTUH CUCTEMBI TEJ. 3aKOH
COXpaHEHUsI MEXaHWYECKON IHEPTUn
40 VYupyrue u Heynpyrue bubnmoreka [JOK

CTOJIKHOBEHUS. Y paBHEHUE

https://m.edsoo.ru/f30f43b6
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bepnynnu 15 naeanbHON )KUAKOCTH

KonTponbsHas paboTa 1o teme

bubmuorexa [JOK

41
"3aKOHBI COXpaHEHHS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npencraBieHuid 0 Mpupoie
42 Teru1oThl. OCHOBHBIE TOJIOKEHHUS bu6moteka [IOK
MKT. Iuddy3us. bpoynosckoe https://m.edsoo.ru/b0a4445f
JIBUKCHHE
CtpoeHue ra3000pa3HbIX, KUJKUX U
43 TBTeVp bIX TEJ. Xa paKTe BI/I}IiIeHI/ISI " bubmmorexa LIOK
P o p pA https://m.edsoo.ru/c44d02e2
B3aMMO/JICHCTBUS YaCTHI] BEIlleCTBa
Macca u pa3zmepsl MOJIEKYJT
bubmmoreka [IOK
44 (atomoB). KonmnuecTBo BemiecTa.
https://m.edsoo.ru/c5b72ab7
IToctostnnas ABoraapo
45 Temnepartypa. TemnoBoe bubnmnoreka [JOK
paBHoBecue. [Ikana Ilenbcus https://m.eds00.ru/0070d493
bu6nuoreka [IOK
46 P
CHIcHHe saAad https://m.edsoo.ru/1531aba5
bubnuoreka [IOK
47 nu iras. I’
FICAIIDHDIH T3, £ @30BLIC SaKOHb! https://m.edsoo.ru/1deb2367
48 VYpaBuenue MeHieneena- bubnmnoreka [JOK
Kunaneiipona. Pemenue 3anau https://m.edsoo.ru/8d12c328
49 AbcomoTHas Temreparypa. 3aKoH bubnuoreka [IOK
JanproHa https://m.edsoo.ru/14e02d1f
50 W3omnpornieccsl B nacaibHOM rase ¢ bubmmoreka [JOK
MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA https://m.eds00.ru/68878d51
51 I'paduueckoe mpeacraBieHue bubmuoreka [JOK



https://m.edsoo.ru/474e7c4a
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M30TIPOIIECCOB: U30TEPMa, U30X0pa,
nzobapa

https://m.edsoo0.ru/1344327b

bubmuorexa [JOK
52 Ocuosroe ypasHerne MKT https://m.eds00.ru/c8094721
bubmuorexa [JOK
53 Pemterre sazat https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TeMIEpaTyphl
TEPMOANHAMHUYECKON CUCTEMBI CO
54 CpeIHe KHHETHYECKON dHEPTUEH https://m.edsoo.ru/c38af875
MOCTYIMATEILHOTO TETJIOBOTO
IBYOKEHUS €€ YaCTHII
55 O0o00mIeHEe B CHCTEMAaTH3aIIHS bubmorexa [JOK
3Haaui no Teme "OcHoBel MKT" https://m.eds00.ru/09d12fd8
56 KonTtponsHas padoTa o teme bubnmnoreka [JOK
"OcnoBbl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuYecKas CUCTEMA.
3ananue BHemIHUX ycnoBuid s T /1
cucteMbl. BHenIHue U BHyTpeHHUE
57 napamMetpsl. [Tapamerpsr T/] bubmmorexa LIOK
https://m.edsoo.ru/5f8d38a3
CHUCTEMBI KaK CpEeITHUE 3HAUCHUS
BEJINYMH, OMKMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE
HyneBoe Hauano TepMoIMHAMUKH.
58 CamonponsBosabHas penaxcauus T/] bubmmorexa LIOK
https://m.eds00.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO
59 Mojens uaeanbHOro raza B Bbubnuoreka [JOK

TEPMOJIMHAMUKE. Y CIOBUSA

https://m.edsoo.ru/29355001
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IIPUMEHUMOCTH 3TOW MOJEIIN

YpaBHenue Menpeneena-

60 KnamelipoHa u BbIpakeHUE JUIS bubmmorexa LOK
. https://m.edso0.ru/bal1178d0
BHYTPEHHEH dHEpPruu
Bripaxkenue 111 BHyTpeHHEN
61 SHEPrUU OJJHOATOMHOIO HICAJIBHOTO bubmmoreka [JOK
rasza. Kasucrarnueckue u https://m.edsoo.ru/ac5cacl5
HECTAaTUYECKHUE MPOIIECChI
DneMeHTapHas padoTa B
62 TepMOJIMHaAMUKe. Boruncienue bu6mmoreka [IOK
paboTsl 1o rpaduKy mporecca Ha https://m.eds00.ru/741d5738
pV-nuarpamme
Temnonepenaya kak crnoco0
63 W3MEHEHUs BHyTpeHHeH sHepruu T/] bubmmorexa [JOK
https://m.edso00.ru/3d734561
CUCTEeMBI 0€3 COBepIlIeHUs PabOThI
64 KonBexkuus, TEmIonpoBOIHOCTD, bubnmnoreka [JOK
U3JIy4ECHHE https://m.edsoo.ru/157b54cd
KonnuecTBo TemIoTHI.
TermnoéMKoCTs Tena. Y aenbHas u
65 MOJISIPHAS TETUIOEMKOCTH BEILIECTBA. bubnnorexa LIOK
https://m.edso0.ru/7ba67355
VY nenbHas TEmIOTa CropaHus
TOIJIMBA
66 Pacuér konuyecTBa TEIIOTHI IpU bubnmnoreka [JOK
TeIIonepeaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTHe 06 amuabaTHOM TpoIiecce. bubnmoreka [JOK

[IepBblii 3aKOH TEPMOIMHAMUKHU

https://m.edsoo.ru/d8098824
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KonmuecTBo TernoTs! 1 paboTa Kak

bubmuorexa [JOK

68 MEPBI HIMCHCHIA BryTpeHHCH https://m.edsoo.ru/b047alcd
sHepruu T/ cucrembl
BTtopoii 3aKk0H TepMOIMHAMUKH IS
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bu6moreka [IOK
npoueccoB. HeoOpatumocTtsb https://m.edsoo.ru/c6f4f464
TIPUPOJTHBIX TTPOIIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIIOBBIX bubmmoteka [IOK
maruH. K11 https://m.edso0.ru/2e945513
71 MaxkcumanbHoe 3Hadenne KIIJI. bubmorexa [JOK
ukn Kapno https://m.edsoo.ru/fe3857b9
bubnuoreka [IOK
72 Pemenne sazaz https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKUE aCTIEKThI
73 HCTI0JIb30BaHUS TEIJIOBBIX bubmuorexa [JOK
neurateneil. TenmoBoe 3arps3HeHre https://m.edsoo.ru/9867aaa7
OKpYKaroIen cpesl
bubnuoreka [IOK
& Pemterite saza https://m.edso00.ru/c8c70432
O06o01IeHre U cucTeMaTu3arus
75 3HaHI/IH1”j 10 TeEMe "TepMO,E[I/IHL:l.MI/IKa. bubmorexa LIOK
https://m.edsoo.ru/28d62b3f
TennoBele MalIUHBI"
KonTtponpsHnas paboTa 1o teme
76 "TepmoauHamuka. TemnaoBbie bubmmorera LIOK
| https://m.edso0.ru/1b6e26¢c5
MaIllHbI
77 [TapooGpazoBanue U KOHICHCAIHS. bu6muoreka [IOK

Hcnapenue u kurnenue. Y aenbHas

https://m.edsoo.ru/6f8e6777



https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

TETUIOTa MapOo0Opa30BaAHUS

HaCLIIIIeHHI)IC 1 HECHACBIIIICHHBIC
mapsl. KauecTBeHHas 3aBUCUMOCTD
IIJIOTHOCTHU U JaBJICHUSA
HACBIIIEHHOTO TTapa OT

bubmuorexa [JOK

78
TEMIIEPaTypbl, UX HE3aBUCUMOCTb OT https://m.edso0.ru/f5c17d02
00bEMa HACHIIIIEHHOTO Tapa.
3aBUCHMOCTB TEMIICPATYPhl KHITICHUS
OT JIaBJICHHSI B KUIKOCTH

79 Bnaxxnocts Bozmyxa. AGCoJIFOTHAS U bubnmnoreka [HOK
OTHOCHTEJIbHASI BIAKHOCTh https://m.edso0.ru/30ebbb79

bubnuoreka [IOK

80 Pemenue 3amau

A https://m.edso0.ru/18e95ff3
Trépnoe Teno. Kpucranmuueckue u
81 aMmopdHbIe Tena. AHU30TPOITHS bubmorexa HOK
P ' R https://m.edsoo.ru/20a88a03
CBOMCTB KPHCTAJIOB
[1naBneHue U KpUCTATUIU3AIIHSL.
bubnuoreka [IOK
82 V nenpHas TEIIOTa IJIaBJIEHUS.
https://m.edsoo.ru/6ee91e9f
Cybnumarus
Hedopmaruu TBEPAOTO TENA.

83 Pactskenue u cxarue. CaBur. bubmmorexa [JOK
Mopnynb FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaabl10
nedopmanuit
TennoBoe pacHIMpEHUE KUIKOCTEH U

84 TBEPABIX TEJI. AHTAPMOHU3M bubmmoreka [IOK

TEIUIOBBIX KOJIEOaHMI YacTUI]
BeIeCcTBa

https://m.edsoo.ru/7ba5edf2
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[IpeoOpazoBanme SHEPTUU B

Bubnuoreka [JOK

85
(ha30BBIX MEepexoaax https://m.edsoo.ru/97a0672f
bubmuorexa [JOK
86 VYpaBHEHHE TEIJIOBOro OajlaHca
P https://m.edsoo.ru/ab1521fb
bubmmoreka [IOK
87 Pemenue 3ana
HHICHHE Saat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaTsHKEHUE.
88 Kanunnspueie spnenus. Jlapnenne bubmmoreka [IOK
101 UICKPUBJICHHOW MOBEPXHOCTHIO https://m.edso0.ru/b42f1f97
skunkoctu. @opmyna Jlannaca
O000111eHNE U CUCTEMATU3ALMS
89 3HaHMM Mo Teme "ArperatHbie bubnunorexka HOK
cOoCTOsIHHS BelecTBa. Da3oBbIe https://m.eds00.ru/0b52575c¢
nepexoapl"
KonTtponsHas paboTa o teme
" bubmuorexa [JOK
90 ArperaTHble COCTOSIHUS BEIIIECTBA.
" https://m.edsoo.ru/7dc2a739
®da30BbIE MTEPEXOIBI
DnexTpusaius Tel U e€ mposBICHUSL.
DnekTpuyeckuii 3apsia. /[Ba Buma
91 9JICKT pI/I‘leCKI/IX 3a 121 IE)BH ) bubmorexa HOK
P PAAOE. https://m.edsoo.ru/1aff445f
[IpoBOTHUKH, TUATEKTPUKH U
MOJTYTIPOBOAHUKHI
DneMEHTApHBIN ANEKTPUIECKUI
92 3aps. 3aKOH COXpaHCHUS bubmmorexa [IOK
DAL P https://m.edsoo.ru/f49afd24
ANEKTPUIECKOTO 3apsiia
93 B3aumoeiictBue 3apsiioB. bubnmoreka [JOK

Toueunsle 3apsapl. 3akoH Kynona

https://m.edsoo.ru/445b7746
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Bubnuoreka [JOK

94 Pemienue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
95 Dnektpuueckoe nose. Ero neiictue bubmmoreka [JOK
Ha JJIEKTPUYECKHUE 3apsi/bl https://m.edso0.ru/05c6bfal
Hanpssk€HHOCTB MEKTPUYECKOTO
niosst. [IpoGuerif 3apsia. Jlunuu
96 Hapri)KgHHOCTI/I 3J1peKTque01<oro butamorexa LIOK
https://m.edso0.ru/3dac6957
nossi. OMHOPOTHOE AIIEKTPUUECKOE
nose
TloTeHmansHOCTE
97 3JIEKTPOCTATUYECKOTO TOJISI. bubamnoreka HOK
Pa3HoCTh IOTEHIINAJIOB U https://m.edso0.ru/80021447
HaNpsDKEHUE
[ToTennmansHas 3Heprus 3apsaa B
98 3JIEKTPOCTATUYECKOM TI0JIE. bubnmnoreka [JOK
[Torenuman aMeKTpOCTaTUIECKOTO https://m.edsoo.ru/af5fa389
OJIS
CBs13b HAPSHKEHHOCTH TOJIS U
99 pa3zHoCTH IEOTCHLII/IaJIOB JUISt bubmiorexa LIOK
https://m.edso0.ru/df7a6838
3IEKTPOCTATUUECKOTO OIS
100 [IpuHuun cynepno3unuu bubmmoreka [JOK
JIIEKTPUYECKUX I10JIEN https://m.edsoo.ru/Ocfeda6e
Bbubnuoreka [IOK
101 | Pemetme sana: https://m.edso0.ru/5a582263
102 [Tone Toueunoro 3apsiga. [one bubnmoreka [JOK

PaBHOMEPHO 3apsKEHHOU chepsl

https://m.edsoo.ru/b297b5c3
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ITone paBHOMEPHO 3apsSKEHHOTO 110
00Bpémy mapa. [lose paBHOMEpPHO

bubmuorexa [JOK

103 3apsKEHHOM OECKOHEUHOM https://m.edsoo.ru/f7a665ee
TIJIOCKOCTH
104 [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM bu6moreka [IOK
rose. YcioBre paBHOBECHUS 3apsI0B https://m.edso0.ru/32405eab
105 JIMDIIEKTPUKY U ITOJTYIIPOBOTHUKH B bubanorexka HOK
3JIEKTPOCTATUYECKOM T0JIE https://m.edso00.ru/060ebab5
Konpaencarop. D5ekTpo€MKOCTh
106 KOHJIGHCATOpa. DJIEKTPOEMKOCTh bubmmorexa [TOK
https://m.eds00.ru/845b4f73
IJIOCKOTO KOHAEHCAaTopa
107 [TapanienbHOE COEIMHEHHE bubnmnoreka HOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 TlocnenoBarenprHOE COETUHEHNE bu6nuoreka [IOK
KOHJICHCATOPOB https://m.edsoo.ru/1e992920
109 DHeprus 3apssKeHHOTO bubanoreka [JOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bubnuoreka [IOK
110 Pemenue 3anau https://m.edsoo.ru/5fh2ach5
https://m.edso0.ru/27434040
111 JIBuKeHME 3apsyKEHHON YacTULIbI B bubmuoreka [JOK
OTHOPOJHOM 3JIEKTPUUECKOM I10JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
O06o01IeHne 1 cUCTeMaTH3aINs
. bubmuorexa [JOK
113 3HaHUM N0 TeMe "DIEeKTPUYECKoe

noie"

https://m.edso0.ru/5752603f
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KonTtponpsHas padoTa o teme

bubmuorexa [JOK

114 "DnekTpuyeckoe moie" https://m.edsoo.ru/cefe90e9
Cwuna toxa. [TocTOSSHHBIN TOK.
115 VYcnoBus cyiecTBOBaHUS bubmmorexa LIOK
https://m.edso0.ru/233311b5
MOCTOSTHHOTO JIEKTPUUYECKOTO TOKA
116 Hctounuku Toka. Hanpsbxkenue u bubmmoreka [JOK
2J1C https://m.eds00.ru/0839a115
117 3akon OMa 1J1s yJacTKa IelH. bubnnorexka HOK
DIJIEKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTB COITPOTUBIIECHUS
118 OJTHOPOJTHOTO MPOBOJIHUKA OT €r0 bubnmnorexka HOK
JUTMHBI Y TJIOIIAAN TTOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY enpHO€ CONpOTUBIICHUE bu6nuoreka [IOK
BellecTBa. PelieHue 3aaaq https://m.edso0.ru/437f8300
[TocnenoBarensHOE, TapaUIETBHOE,
120 CMeEIIaHHOE COeTUHEHNE bubnnorexa LIOK
https://m.eds00.ru/236f7e07
MPOBOJHHUKOB
Pacuér pa3zBeTBIEHHBIX
121 aneKkTpudeckux uenei. Ilpasuna buomorexa LIOK
https://m.edso00.ru/1794cf37
Kupxroga
Bbubnuoreka [IOK
122 Pemterrte sazat https://m.eds00.ru/3881b469
123 PaboTta 31eKTpruuecKkoro Toka. 3aKkoH bu6mmoreka [IOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢c
124 Pemenue 3amau Bubnuoreka [JOK
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https://m.edso0.ru/6761bfOf

MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

bubmuorexa [JOK

12 T
S CIUIOBaA MOTIHOCTE, BRACIACMAA https://m.edso0.ru/99750a6f
Ha pe3UCTOpe
bubmuorexa [JOK
12 P
6 CHICHHE 3a]1ad https://m.edsoo.ru/eb72fc24
127 OJIC u BHyTpeHHEE CONTPOTHUBIICHUE bubmmorexka [JOK
HWCTOYHHKA TOKa https://m.edso00.ru/72d453af
128 3akon OMa 1t TOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AJIEKTPUYECKOU 1IEeTTH https://m.edsoo.ru/221f40fb
bubmmoreka [IOK
129 P
CHICHHE 3a/a1 https://m.eds00.ru/3580b679
130 MOIHOCTE UCTOYHUKA TOKA bubmorexa LOK
https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambpikanmne bubmmorexa LOK
https://m.eds00.ru/546f5632
132 KonpeHncarop B ienu nNocTosSHHOTO bubnuoreka [JOK
TOKa https://m.edso00.ru/35368f3e
bubnuoreka [IOK
133 P
CHICHHE 3a/1ad https://m.edso0.ru/4410cef0
134 Pemienne 3aga4 1mo Teme bubnuoreka [IOK
"ITocTOAHHBIN 31EKTpUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3ana4 mo reme bubmuorexa [JOK
"TToCTOAHHBIN MEKTpUYECKUI TOK" https://m.edso0.ru/744261b8
136 Pemienne 3aga4 1mo Teme Bbubnuoreka [JOK

"IToCcTOSAHHBIN 31EKTpUYECKUI TOK"

https://m.edsoo.ru/eb5d4687
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O00011IeHUE U CUCTEMATU3ALIMS

137 3HaHu# 1o Teme "TlocTosTHHBIN bubmmorexa LOK
. " https://m.edsoo.ru/bfd7a050
NEKTPUYECKHI TOK
138 KonTponsHas paboTa o teme bubmmoreka [JOK
"TTocTOSHHBIN 3MEeKTpUYECKUil TOK" https://m.eds00.ru/1885ddf1
DnexTpuueckas NpoBOIUMOCTb
139 pa3IUYHBIX BEIIECTB. bubmuotexa [JOK
DIEKTPUYECKUMA TOK B METAJIJIaX. https://m.edsoo.ru/da794295
CBepXnpoBOAUMOCTh
DIIEKTPUYECKHUI TOK B pacTBOpax U
140 acIuIaBax dJEKTPOJIUTOB. 3aKOHBI bubmmorexa [TOK
p P ' https://m.edsoo.ru/4b423491
®dapajes 1S AIEKTPOIn3a
bu6nuoreka [IOK
141 C) i LI
FICKTPHHACCIHIT TOI B Tasax. TLIasMa https://m.eds00.ru/92d92f76
142 DNEKTPUUYECKUI TOK B BaKyyMe. bubnuoreka [JOK
BakyymHubie TpuOopbI https://m.edso00.ru/2E+160
143 ONEKTpUUECKUI TOK B bubnuoreka [JOK
MIOJIYIIPOBOJHUKAX https://m.edso0.ru/ab61c660
bubnuoreka [IOK
144 II 0
C/LYHPOBOAHIKOBHIC HPHOOPH https://m.eds00.ru/83622200
DuU3NYECKUH IPAKTUKYM I10 TEME
"N3MepeHue CUilbl TOKa U
HaANPsHKEHUS B LI NOCTOSTHHOTO
Bbubnuoreka [JOK
145 TOKa IIPU TTOMOIIM aHAJIOTOBBIX U

IU(GPOBBIX U3MEPUTEIHHBIX
pubopoB" uiu "3HAKOMCTBO C
uugpoBoii 1aboparopueit mo

https://m.edsoo.ru/5643ea56
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¢usuke. [lpumepsl n3mMepeHus
(U3NYIECKUX BETTMYMH TPU TIOMOIIH
KOMITIBIOTEPHBIX TaTYMKOB"

146

®uU3N4EeCKU IPAKTUKYM I10 TEME
"N3ydyeHne HepaBHOMEPHOTO
JBUKEHUS C LIEJBIO ONPEAeTICHUS
MTHOBEHHOM ckopocTh"

bu6mmoteka [IOK
https://m.edsoo.ru/f6292f5f

147

@uU3NYEeCKU IPAKTUKYM I10 TEME
"U3Mepenne ycKkopeHus npu
MPSIMOJIMHEHHOM PABHOYCKOPEHHOM
NBIDKEHUH 10 HAKJIOHHOU
mwirockoctu" M "ccenenosanue
3aBUCHMOCTH IIyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHUN"

but6mmoreka [JOK
https://m.edso0.ru/6960b6ef

148

DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenune yCKopeHus CBOOOTHOTO
nageHus" win "M3ydenue ABUKEHUs
TeJa, OpOIIEHHOTO TOPU30HTAIBHO"

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

149

DuU3NYECKUH IPAKTUKYM I10 TEME
"N3ydyeHne qBUKEHUS Tela 10
OKPY>KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTbIO" UITH
"HccnenoBanue 3aBUCUMOCTH
neproia o0parieHus KOHHYECKOTo
MasiTHUKa OT €ro napameTpoB"”

bubnuoreka [JOK
https://m.edsoo.ru/bcf53514

150

PuU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue paBHOIEHCTBYIOLIEH

bubnuoreka [JOK
https://m.edsoo.ru/0b34db84
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CWJIBI TIPY JBMKEHUU OpyCKa 1o
HaKJIOHHOM TIJIOCKOCTH" WITH
"IIpoBepka runoTesbl o
HE3aBUCUMOCTU BPEMEHHU JIBIKCHUSI
Opycka 1o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSTHUE OT €r0 Macchl”

151

®u3N4eCKU IPAKTUKYM I10 TEME
"UccaeqoBanne 3aBUCUMOCTH CHII
YOPYrOCTH, BO3HUKAIOIINX B
MpYXUHE U PE3UHOBOM 00pa3slie, OT
ux nepopmanuu" niam "Uzyuenune
JIBUKEHHUS CUCTEMBI TEJ, CBI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKuil
0J10K"

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

152

DuU3NYECKUH TPAKTUKYM 10 TEME
"Nzmepenue korhduimeHTa TpeHus
M0 BEJIMYMHE YTIOBOTO

ko3 duIueHTa 3aBUCUMOCTH
Frp(N)" unu "HccnenoBanue
JBUKEHHS OpyCKa Mo HaKIIOHHOU
MJIOCKOCTH C TMIEPEMEHHBIM
koa(hdumeHToM TpeHus" Win
"N3ydyeHue NBUKEHUS Ipy3a Ha Baly
¢ Tperuem"

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

153

DU3NYECKUN IPAKTUKYM I10 TEME
"UccnenoBanue ycnoBuid
paBHOBECHS TBEPJOTO TENA,

Bubnuoreka [JOK
https://m.edsoo.ru/4a04f4f7
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MMEIOIIETO OCh BpallleHUs" UK
"KoHcTpynpoBaHue KpOHIUTEHHOB U
pacuér cui1 ynpyroctu" uiu
"N3ydyeHne ycToHYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro IUIOIa b ONophl"

154

®u3N4eCKU IPAKTUKYM I10 TEME
"N3mepenne umIryabca tea mno
TopMo3HoMy TyTu" unu "U3mepenue
CHWJIBI TSITU, CKOPOCTH MOJIETH
ANEKTPOMOOUIISI K MOIIIHOCTH CHJIBI
Taru" wim "CpaBHEHHE U3MEHEHUS
UMITyJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "MccnenoBaHue cCoXxpaHeHus
MMITYJIbCA TIPU YIPYTOM
B3aumoieicTBun" unu "M3mepenue
KMHETHUYECKOM SHEPTUU TeJla 1o
TOPMO3HOMY ITyTH"

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

155

DuU3NYECKUH IPAKTUKYM I10 TEME
"HM3ydyeHne n30TEpMHUUECKOTO
npoiiecca (PeKOMEHA0BaHO
UCHOJIb30BaHue IU(PPOBOI
nabopatopun)" wnu "M3ydenue
M30XOPHOTO Mpoliecca” uiu
"U3ydenue nzobapHoro mpoiecca'
nnu "IIpoBepka ypaBHEHUS
cocrosiHusA"

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

156

PuU3NYECKUH IPAKTUKYM I10 TEME

Bubnuoreka [JOK
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"U3mepeHue yaeapHoi
temoémkoct" min "McciienoBanue
MpoI1iecca OCTHIBAHMS BEleCcTBa" WIN
"UccaenoBanne agnadaTHOIo
nporiecca" unu "VM3ydenue
B3aUMOCBSI3U YHEPTHH
MEXMOJICKYIIIPHOTO
B3aUMOJICHCTBUS M TEMITEPATYPHI
KUAIIEHUS KAIKOCTEH"

https://m.edsoo.ru/2f2faa61l

157

DuU3NYECKUN TPAKTUKYM 10 TEME
"N3ydeHue 3akOHOMEPHOCTEM
HUCTapeHus KUJIKOCTEN" uim
"N3Mepenue yieabHOM TENI0ThI
naByieHus apaa" wim "M3yuenue
CBOWCTB HACBIIIEHHBIX ApOB" MU
"N3mepenune abCcomOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKAa MacChI
napos B nomeueHun". zmepenue
K03 puLIMeHTa MOBEPXHOCTHOTO
HaTSKEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/6b1a23b5

158

PuU3NYECKUH IPAKTUKYM I10 TEME
"HabmroieHue npeBpalieHus
SHEPrUM 3apsUKEHHOTO KOHJIEHCaTopa
B BHEPIUIO U3JIy4EHHUs CBeToanoaa"
iy "M3ydeHne npoTeKkaHus ToKa B
LIeTH, coepKaiieit konaeHcatop"
nnu "Pacnipenenenue pasHocTu

Bbubnuoreka [IOK
https://m.edsoo.ru/ec424377
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NOTEHLNAJIOB (HAPSDKEHUs) IpU
MOCIIEI0BATEIbHOM COEAMHEHUH
KOHJIeHCaTopoB"

159

®uU3N4EeCKU IPAKTUKYM I10 TEME
"UccnegoBanne cMEIIaHHOTO
COCMHEHUS PE3UCTOPOB" WIIH
"N3mepenne yaenpbHoro
CONPOTHBIICHUS TPOBOJHUKOB" MIIH
"UccaeqoBadnne 3aBUCUMOCTH CUITEI
TOKa OT HANPSHKEHUS! JIJIS JTAMITbI
HaKaJuBaHUsA"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d98

160

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habmronenue anmekTpoausa’ uim
"U3mepenue 3apsiia 0THOBAJICHTHOTO
noHa" uinu "UccnenoBanue
3aBUCHUMOCTHU COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT TemMrepaTypbl"”
iy "CHsATHE BOJIBT-aMIIEPHON
XapaKTEePUCTHKU quoaa”

bubnuoreka [IOK
https://m.edsoo.ru/64b6e901

161

PesepBublit ypok. O600mIeHNE U
cucTeMaTH3allKs 3HaHUM 110 TeMe
"Kunematuka"

bubnuoreka [IOK
https://m.edsoo.ru/ed017d93

162

PesepBublit ypok. O0o0mIeHNE U
cucTeMaTH3allys 3HaHUM 110 TeMe
"Tunamuka"

bubnuoreka [IOK
https://m.edsoo.ru/3149956b

163

PesepBuslii ypok. O000IIeHNE U
cucremMatTu3sanus 3HAHUHU II0 TEME

bubnuoreka [JOK
https://m.edsoo.ru/0f9752ac



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

"Craruka TBEpaO0TrO Tena"

PesepBHsIii ypok. O600IIeHNE 1

bubnuorexa [JOK

164 CHCTEMaTH3allusl 3HaHUH 110 TeMe 1
" B " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHHS B MEXaHHUKE
PesepBubIit ypok. O60011eHNE U
165 CHCTEeMAaTH3allis 3HAaHUH 110 TeMeE 1 bubmmoreka [IOK
"OCHOBBI https://m.edsoo.ru/de148976
MOJIEKYJIIPHOKHHETHYECKOM Teopun"
PeseprubIit ypok. O6001IeHNE 1
166 CHCTEeMAaTH3allus 3HaHUH 110 TeME 1 bubnunotexa [JOK
"Tepmonunamuka. TenaoBbie https://m.edsoo.ru/0Obcc77cl
MaIIuHbB"
PeseprubIit ypok. O6001IEeHNEe 1
167 CHCTeMAaTH3allus 3HAaHUH 110 TeMe 1 bubmorexa [JOK
"ArperaTHbl€ COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexoab"
PesepBHbIit ypok. O600mEeHNEe 1
168 CI/ICTIe)MaTI/BZp Ysl 3HaHUM 0 TemMe 1 bubmmorexa [JOK
| 5 " https://m.edsoo.ru/f2381c0c
DNEKTPUUECKOE MOJIE
PesepBHbIit ypok. O600IIEeHNEe 1
P P . bubmorexa [JOK
169 CHCTeMaTH3aIlvsl 3HaHUK 110 TeMe 1
" . . " https://m.edsoo.ru/3cae6dal
[TocTosIHHBIN 3JIEKTPUYECKUIM TOK
PesepBHbIii ypok. O000IIEHNE 1
170 CI/ICTI;MaTI/ISZII_:I/IH 3HAHUHU II0 TEME 1 bubnuorexa LIOK
" " https://m.edsoo.ru/cc7681d4
ToxH B pa3iinuHBIX cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME



https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
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11 KJIACC

KosmnyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
n/n Tema ypoxa Bcero Konrpobirre | Hpakririeckie u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThbI padoTsbI
pecypcsbl

B3anMonelcTeie MOCTOSIHHBIX

1 MAarHUTOB U IPOBOJHUKOB C TOKOM. 1 bubanorexka HOK
MaruutHoe none. ['unoresa https://m.edso0o.ru/487a8593
Awmnepa
BekTtop MarHUTHOW MHIYKIUU.
[IpuHIIMT Cynepno3Uulu bubnunorexka HOK

2 . 1
MarHuTHBIX nosiel. JInnun https://m.edsoo.ru/4clabcch
MarHUTHOM MHTYKIHH

3 MarauTHO€ 10Ji€ MPOBOJIHUKA C 1 bubnnoreka [JOK
TokoM. OnbIT Opcrena https://m.edsoo.ru/d35d5262

4 Cuna Amnepa, e€ HalpaBJIeHHE U 1 bubnuoreka [IOK
MOJTyJIb https://m.edsoo.ru/26d9c5ba

bubnuoreka [IOK

> Pemmerie saja . https://m.edsoo.ru/a37a0c21

6 [Ipumenenue 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpou3MepHUTEIbHbIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanipaBiIeHUE U

7 MOJyJIb. JIBUXKEHUE 3apsyKEHHOM 1 bubnuoreka [JOK
YaCTHUIIbI B OJTHOPOJHOM https://m.edsoo.ru/c97afaal
MAarHUTHOM TIOJIe



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1

bubmuorexa [JOK

8 P
CHICHHE 33124 https://m.edsoo0.ru/504e98¢7
bubmuorexa [JOK
9 Pao JI
aboTa CHIIE SopeHta https://m.edsoo.ru/d518bedb
bubmuorexa [JOK
10 P
CHICHHE 33 /a4 https://m.edso0.ru/93617bd9
MarauTHOE moJjie B BEIECTBE.
11 deppomargeTuky, napa- u bubmmorexa [TOK
pp > 11ap https://m.edso0.ru/30ff9608
IaMarHeTUKA
OCHOBHBIE CBOICTBA
12 dbeppomarneruxoB. [Ipumenenune brbmmorexa LOK
pp P https://m.edso00.ru/0b58190a
(heppoMarHeTHKoB
13 Pemenne 3agay 1mo teme bubmorexa [JOK
"MaruutHoe 1oje" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agay 1mo Teme bubmuorexa [JOK
"MarautHoe nose" https://m.edsoo.ru/41c4ae8a
SIBIIeHME DIEKTPOMATHUTHOMU
15 HH nu. [ToTok BekTOpa bubmiorexa LOK
YK N P https://m.edsoo.ru/b3efa0cl
MarHUTHOM MHTYKITHH
bubnuoreka [IOK
16
INC unnyKim https://m.edso0.ru/48150bd8
17 3aKOH AJIEKTPOMArHUTHOM bubnmnoreka [JOK
nHaykuuu Papanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe anekrpudeckoe nouie. bubmmoreka [JOK
Toxu Pyko https://m.edsoo.ru/15abe140
19 O/1C uHAYKUMU B IBHKYIIUXCS bubmuoreka [IOK



https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
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MIPOBOJHUKAX https://m.eds00.ru/0235cc02
bubmuorexa [JOK
20 P
clieHme safat https://m.eds0o.ru/4dfda618
bubmuorexa [JOK
21 IT JI
paBiiio Jientia https://m.eds00.ru/bbc22726
NunyxktusHocTs. Karyika
22 UH, )IYKTI/IBHOCTI/I B erillilH bubmorexa LOK
YK I https://m.edso0.ru/621eae9d
MOCTOSTHHOTO TOKa
93 SBnenne camounaykiuu. IJ1C bubnmnorexka HOK
CaMOMHAYKIINHU https://m.edsoo.ru/7ee60ca8
DHeprust MarHUTHOTO TIOJIS
24 KaTyIIKH C TOKOM bubmorexa HOK
yi ' https://m.edsoo.ru/b3cOad1l
DJIEeKTPOMAarHUTHOE TI0JIe
bu6nuoreka [IOK
25 P
CHICHHC 38T https://m.edso0.ru/88f69d2b
O000111eHrE U CUCTEMATU3 AL
. bubmmorexa [JOK
26 3HAHUU II0 TEME
" " https://m.edso0.ru/76484025
DNeKTpoIMHAMHKA
97 KonTponbeHas paboTa o teme bubnuoreka [JOK
"OnekTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucreMa.
28 CB00OIHBIE KOJIEOAHUS bubnnorexa LIOK
A ) https://m.edso0.ru/7¢1db385
I"apmonunueckue xonedaHus
Kunemarnueckoe 1 JTUHAMUYECKOE
Bubnuoreka [JOK
29 OITHCAaHUE KOJIEOATEIBLHBIX

IBIKECHUN

https://m.edsoo.ru/87ce9498



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
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DHepreTudeckoe onucanue. BeiBo
JUHAMHUYCCKOT'O OITMCAHU

30 TapMOHHUYECKUX KOJICOAaHUU U3 UX buGnnorexa LIOK
P https://m.edsoo.ru/e3c¢99692
SHGPFGTI/I‘IGCKOFO %1
KHHEMATHUYCCKOI'O OITMCaHUuA
bu6mmoreka [IOK
31 A OaHul
MILTHTY1a 1 pa3a koneOammit https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOaHUH.
[Tepuoa manbrx cBOOOIHBIX
. bubnmmoreka [IOK
32 KOJIEOaHUIT MAaTEMAaTUYECKOTO
https://m.edsoo.ru/e0399319
MasTHUKA. [Tepro cBOOOIHBIX
KOJIcOaHUH TTPY>)KHHHOTO MasTHUKA
3aryxaromue Koiaedanus.
33 BLII}{IX ];-I[{HLIG KOJIeOaHUs bubnmorexa LIOK
YA ’ https://m.edsoo.ru/72e93d09
Pe3onanc
bu6nuoreka [IOK
34 A 0
BTOKOICOaHIA https://m.edsoo.ru/6add2644
bubnuoreka [IOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Ypok-koHpepeHIUA
36 "I\Ij[exaHque)cII:Helllcone6aHHﬂ B Bubmorexa ITOK
" https://m.edsoo.ru/8ef587be
MY3BIKaJIbHBIX HHCTPYMEHTAX
O000111eHUE U CUCTEMATU3 AL
37 3HAHUU 110 TeMe "MexaHnyecKue Bubmiorexa ITOK
N https://m.edsoo.ru/eb84182f
KoJie0auus
38 DNEKTPOMAarHUTHBIE KOJICOAHHUS. bubnmoreka [JOK



https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

KoneGarenbHbIi KOHTYD

https://m.edsoo.ru/d4adabde

®opmyna Tomcona. CBsi3b
aMIUTUTYBI 3apsaa KOHIEHCATOpa C

bubmuorexa [JOK

39
aMILIUTYI0OM CUJIBI TOKA B https://m.edso0.ru/093f9afl
KoJie0aTeIbHOM KOHTYpE
3aKOH COXpaHEHMsI SHEPTUU B
40 HIeabHOM KOJIE0aTEIHHOM bubmorexa LOK
https://m.edsoo.ru/d1e2d543
KOHTYype
3aryxaromue dIeKTPOMAarHuTHLIE
41 Konz)(;aHpI:j{ Brin peHHbIe bubmorexa HOK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
[Tepemennsbiit Tok. Pesucrop u
42 KOHJIEHCATOD B IIEMH IEPEMEHHOTO bubmorexa HOK
a pBH p https://m.edso0.ru/84836152
TOKa
43 Karynika vHIyKTUBHOCTH B II€NU bubnuoreka [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa Ui 3IE€KTPUIECKON bubnmnoreka [JOK
LIETIY IEPEMEHHOTO TOKa https://m.edsoo.ru/8bae38e6
MOIIHOCTh TEPEMEHHOTO TOKA.
45 AMIUIUTYIHOE U JIEUCTBYIOIIEE bubmorexa [JOK
e a yrot https://m.edsoo.ru/lcac6c4c
3HAUEHUE CHUIIbI TOKA U HAMPSHKCHHS
46 Pe3onanc B 3eKTpUUECKON LIETH bubmiorexa LOK
p H https://m.edsoo.ru/087506df
Bbubnuoreka [JOK
47 Pemenne 3ama
HHCHHC 3a/1ad https://m.eds00.ru/al6836a4
48 WneanbHbrif Tpanchopmatop. bubnmoreka [JOK



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
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IIpousBoacTBo, nepenaya u
OTpeOICHNE ANEKTPUIECKON
SHEPTUU

https://m.edsoo.ru/f97418ae

DKOJIOTUYECKHE PUCKU TIPU
MIPOM3BO/ICTBE JIEKTPOIHEPTHH.

bu6mmoreka [IOK

49 K
YARTYPa HCTOIR3OBaIA . https://m.edsoo.ru/a6f74d93
JJIEKTPOIHEPTHH B TTOBCETHEBHOM
JKU3HU
bub6nmmoreka [IOK
S0 Pemenue 3azias https://m.edsoo.ru/ee6677ed
bubnmmoreka [IOK
°1 Pemerue sazas https://m.edsoo.ru/7cab59f8
O000111eHE U CUCTEMATU3 AL
52 3HAHUU 110 TEME bubnnorexa [IOK
https://m.edso0.ru/401024a9
"DIeKTpOMarHuTHbIE KosieOanus "
MexaHnuecKre BOJIHEL.
53 XapakTEPUCTHKU MEXaHUYECKUX Bubmorexa ITOK
p p https://m.edsoo.ru/a58e109f
BOJIH
54 CBoJicTBa MEXaHUYECKUX BOJIH Bubmorexa ITOK
https://m.edsoo.ru/d9ae1000
bubnuoreka [JOK
55 3ByK. XapakTepucTHKu 3ByKa https://m.edsoo.ru/138b6f09
HNudbdpa3Byk 1 yabTpa3ByK.
56 T (I)Iz)BoeYI;ar yﬂsﬂel:)HHeYK bubnnorexa LIOK
™ P https://m. eds00.ru/7380038f
OKpYKaroIIen CpeIbl
57 Pemrenue 3agaq bubnnorexa LIOK

https://m.edsoo.ru/cfd918bf



https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
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SHGKTPOMaFHI/ITHBIC BOJIHBI.

bubmuorexa [JOK

58 Wznydyenune snexTpoma
LYHICHHE SICKTPOMATHITHEX https://m.edsoo.ru/714e5db1
BOJIH
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnmoreka [JOK
CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ixaya 31eKTpOMarHUTHBIX BOJIH.
60 [IpuMeHeHHe ITeKTPOMarHU THBIX bubmorexa LHOK
p P https://m.edso0.ru/49belf9e
BOJIH B TCXHHKE U OBITY
[IpuHIMIBI paguoOCBsI3U U
61 TeleBuAcHUs. Pagnonokammsi. bubmorexa [JOK
DIJIEKTPOMArHuTHOE 3arpsi3HEHUE https://m.eds00.ru/9f96f1f8
OKpY>Karolleu cpeibl
62 KonTtponsHas paboTa o teme bubnmnorexka [JOK
"Konebanus 1 BOJTHBI" https://m.edso00.ru/4f7985a0
63 Cgert. 3aKOH MPSIMOJIMHEUHOTO bubnmnoreka [JOK
pacrpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1au Ha MpUMEHEHHE
64 3aKOHa MPSIMOJIMHEWHOTO bubmmorexa [JOK
P https://m.edsoo.ru/ea32d455
pacmpoCTpaHeHus CBETa
65 Otpaxenue cera. [1nockoe bubnmnoreka [JOK
3epkaino. Cdepudeckoe 3epkano https://m.edso00.ru/a005d2bb
[Ipenomnenne cBera. AGCOMIOTHBII
Y OTHOCHUTEIIBHBIN MMOKa3aTelhb
Bbubnuoreka [JOK
66 npenomienus. [lonHoe BHyTpeHHee

oTpaxkeHue. [IpenenbHbIil yroma
IIOJIHOTO BHYTPEHHEIr0 OTPaKCHUS

https://m.edsoo.ru/bc2e55cd
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Pemenue 3ana4 Ha npuMeEHEHUE

bubmuorexa [JOK

7
6 3aKOHOB OTpKCHHA 1 https://m.edsoo.ru/49d830a9
MIPEIIOMJICHHUS CBETA
XoJ ayded B ripuszMe. Jlucnepcus
A pu A P bubmuorexa [JOK
68 cBera. CI0XKHBIN cocTaB 0eyIoro
https://m.edsoo.ru/d8elc3be
ceerta. [[Ber
69 JInnzel. DoKycHOE pacCTOSHHUE U bubmuotexa [JOK
OIITAUYECKAs CUJIa JIMH3bI https://m.edso0.ru/60441359
TTocTpoenune nzo0OpaxeHuii B
70 HHH;apX U UX CI/ICTepMaX bubnmorexa LIOK
’ https://m.edsoo.ru/bb53b1d5
VBenu4yeHue JTUH3EI
Pemenue 3a1au Ha mocTpoeHue
71 A300paKEeHU, MOJIY4aeMBIX C bubnnorexa [IOK
P ’ yi https://m.edso0.ru/5a868f09
[IOMOIIBIO JTUH3
bubnuoreka [IOK
12 I'1ma3 kak onTuuyeckas cucremMa
https://m.edsoo.ru/ecd480a2
Pemenne 3amau. [Ipenensl
73 I I/IMeHI/IMOf:[TI/I re(legT NYECKOH Bubmorexa ITOK
p p https://m.edsoo.ru/cd174al10
ONTHUKHU
74 CkopocTb CBETa U METO/BI €€ bubnmnoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
Bbubnuoreka [IOK
75
Jlucniepens ceera https://m.edsoo.ru/lel6ccbe
Bbubnuoreka [JOK
76 Hurepdepe cBeTa
HTEpdCpeHIIA CBET https://m.eds00.ru/5fc0c638
77 KorepenTHble HCTOYHUKH. Y CIIOBUSA bubmmorexa LIOK

https://m.edsoo.ru/c6416d48
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HaOII0IeHHUS] MAKCUMYMOB U

MHUHHAMYMOB
bubmuorexa [JOK
78 P
clicHue safat https://m.edso00.ru/3061de2b
bubmuorexa [JOK
7 II
9 PMMEHCHNE HHTEPdEpeHIIH https://m.edsoo.ru/668edbc8
bu6mmoreka [IOK
80 Jlngpaxuus csera https://m.edsoo.ru/12ed04b5
nppaknuoHHas peleTKa.
81 ilfcg)(in: Ha0JIro Ie)HI/I;I TJIABHBIX bubnmorexa [IOK
a https://m.edso0.ru/f998d964
MaKCUMYMOB
bu6nuoreka [IOK
82 Pemenne sanaq https://m.edsoo.ru/d58c411a
83 [TonnepedHOCTH CBETOBBIX BOJIH. bubamnoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/e9890fe9
84 Pemenue 3amau bubmorexa [JOK
https://m.edsoo0.ru/c56¢8158
85 CBeTOBBIE SIBJICHUS B IIPUPOIE bubmiorexa HOK
pHpos https://m.edso0.ru/0b36363d
86 O06o01eHre U cucTeMaTu3arus bubmorexa [JOK
3gagui o reme "Onruka" https://m.edsoo.ru/8a14748b
87 KonTtposnpsHas paboTa 1o teme bubmuoreka [JOK
«OnrTuka» https://m.edsoo0.ru/82315dd4
I'paHuIbl MPUMEHUMOCTH
88 KJIACCHYCCKON MEXaHUKHU. 3aKOHBI Bbubnuoreka [JOK

QJICKTPOJAUMHAMUKU U TPHUHIUIT
OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/c9bd77cb
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[Toctynatel cienuanbHOM TEOPUU

bubmuorexa [JOK

89
OTHOCHUTEIIBHOCTH https://m.edso00.ru/c56f05ch
[IpocTpaHCTBEHHO-BpEMEHHOM
nHTepBall. [IpeoOpazoBanus
90 Jlopenma. YcinoBue NpUUYUHHOCTH. bubmmoreka [JOK
OTHOCHUTETHLHOCTD https://m.edsoo.ru/d83742bb
OJTHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKPAICHUE JITTHHBI
91 DHEPrusi ¥ UMITYJIbC bubnmnoreka [HOK
PETNATUBUCTCKON YaCTHUIIBI https://m.edsoo.ru/853a64fc
CBs3b Macchl ¢ SHEprUeu u
92 HUMITYJIbCOM PEISTUBUCTCKOM bubmorexa LHOK
Y P https://m.edsoo.ru/b6258ffa
YaCTHUIIbI. DHEPTHSI TIOKOS
bu6nuoreka [IOK
93 PaBHOBECHOE TETIIOBOE M3ITydEHUE
https://m.edsoo.ru/f54035a5
bubnuoreka [IOK
94 3 B
AKCOH eAeTErA BiHa https://m.edso00.ru/1c5ff752
95 I'unoreza M. I1nanka o KBaHTax. bubmmorexa [JOK
DOoTOHBI https://m.edsoo.ru/a5ffa218
bubnuoreka [IOK
96 2
HEPIA M HMITYJIHC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®otoaddext. OnpiTer A. T bubmuoreka [JOK
CronetoBa. 3akoHbl poTodhheKxTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHnue DUHIITEIHA AJ1s Bu6 OK
98 dotorddekra. "KpacHas rpanuma" mommorexa 1

doTorddekra

https://m.edsoo.ru/01ef4556
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99 Hasnenue ceera. OnbiTh [1. H. bubmmoreka [JOK
JlebeneBa https://m.edso0.ru/64b4f966
bubmuorexa [JOK
100 B 7
OJIHOBBIC CBOHCTEA HaCTHI https://m.edsoo.ru/f59cfcec
Bounnsl e bpoitns. JlnmuHa BOJHBI
101 ne bpoiins u pazmepsl oGnactu bubanorexka HOK
JOKAJIM3ALMH ABUKYILIEUCS https://m.edsoo.ru/5df8bafl
YaCTHUIIbI
102 KopnyckynsipHOo-BOJTHOBOM bubnmnoreka HOK
Jyan3m https://m.edsoo.ru/8ccab62a
103 Judpakuust 371eKTpOHOB Ha bubnmnorexka [HOK
KpUCTaJJIax https://m.edsoo.ru/30dbal8c
Crnenuduka u3mepeHuii B
104 Mukpomupe. COOTHOIIEHUS bubmmorexa [JOK
POMHP N https://m.edsoo.ru/65783dec
HeomnpenenénHocrel ['elizenOepra
bubnuoreka [IOK
105 Pewerne rpagueckux saxas https://m.edsoo.ru/e70195bd
N bubmuorexa [JOK
106 Pemtertite pacueribix safat https://m.edsoo.ru/ee9b3182
KouTtponsHas pabota o Temam: Eus 10K
" non _ HNOJIMOTCKA
107 OCHOBHVCTO ’ K"Op HYCRYIBPHO https://m.edsoo.ru/c3de891a
BOJIHOBOU AYyaJIU3M
O1BITE IO HCCIICAO0OBAHNIO
108 cTtpoeHus aroMa. [lnmanerapHas bubmorexa HOK
P ' P https://m.eds00.ru/312b750a
Mozens atoma Pesepdopaa
109 [Moctynarter bopa bubmorexa [JOK

https://m.edsoo.ru/404dfa9a
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110 Buasl criektpoB. CriekTp ypoBHE#H bubmmoreka [JOK
SHEpPruU aToMa BOAOpoaa https://m.edsoo.ru/cf74blla
111 CroHTaHHOE Y BBIHYXICHHOE bubnmoreka [JOK
H3JIy4eHHE CBETA https://m.edso0.ru/f945d85c
bu6mmoreka [IOK
112 Jlasep https://m.edso00.ru/2288a0c4
Hyknonnas Mmoziens sapa
113 l'eitzenbepra-Banenko. 3apsia u bubnmnorexka HOK
MaccoBO€ YUCIOo siapa. M3oTomsbl. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJIMOAKTUBHOTO pacraja.
CBoiicTBa HOHU3U ero
114 U3ITYYCHHS. BJ‘II/I}I:I)I/}I’;O B buémorexa ITOK
https://m.edsoo.ru/aab98bef
PaIMOaKTUBHOCTH Ha KUBBIE
opranusmsl. Jlozumerpus
DHeprus CBsI31 HyKJIOHOB B si/Ipe.
Snepusie cunbl. Jlegext Maccbl
saapa. SlnepHble peakuuu. JAaepHbie
115 peEKTopHPHpogneMLI ' bubmmorexa LIOK
https://m.edsoo.ru/ff1758d0
YIOPABISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. JKOJIOTUYECKUE aCTIEKThI
pa3BUTHUSA AI€PHOIN SHEPTETUKU
Mertonbl peructpauuu u
HCCIeA0BaHUs DIIEMEHTAPHbBIX
Bbubnuoreka [JOK
116 yacTull. OyHJaMEHTAIIbHBIE

B3aUMOJCUCTBUSA. bapuoHsl,
ME30HBI U JICNITOHBI.

https://m.edsoo.ru/lac08a5b



https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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

[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-riitooHHast MOJIeNb
alpOHOB

®du3suKa 3a npeneaaMmu
CrannaptHoit monenu. TémHas

bu6mmoreka [IOK

117 MaTepus U TEMHas DHEPTHS.
p vp https://m.edsoo.ru/c026fd37
EnurCTBO (hm3mueckoit KapTHHBI
MHupa
118 OTanbl pa3BUTUSA ACTPOHOMUHU. bubnmnoreka [HOK
3HayeHHUEe aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHMOCTh 3aKOHOB (DHU3UKHU
119 TUTs1 OOBSICHEHHSI TIPUPOTBI bubnmnorexka HOK
KOCMHYECKUX 00BEKTOB. MeTo bl https://m.edso0.ru/39c44028
ACTPOHOMUYECKHUX MCCIICIOBAHHI
CoBpeMeHHBIC ONITHYECKUE
bubnuoreka [IOK
120 TEJIECKOIIbI, PaTUOTEIICCKOTIHI,
https://m.edso00.ru/4877aale
BHeaTMoc(epHasi aCTPOHOMHUS
Bup 3Bé3nHoro neba. Co3Be3aus,
121 SIpKU€ 3BE3/IBI, IIJIAHETHI, HX bubmorexa [JOK
P AP ’ https://m.edsoo.ru/aac588eb
BUIUMOE JABIKEHHE
Conneunas cucrema. CoHIe.
122 CoJsiHeYHast akTUBHOCTL. McTouHUK bubmiorexa LOK
o https://m.eds00.ru/22748eb4
sHepruu CoJiHLA U 3BE3 ]
3BE3bI, X OCHOBHBIE
123 XapaKTepUCTHUKH. [[narpamma bu6muoreka [IOK

"CrieKTpaJbHbIN KIacc —
CBETUMOCTB"

https://m.edsoo0.ru/42169944
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3Be3 bl TIIABHOM

bubmuorexa [JOK

124 IIOCJIEA0BATEIBHOCTH https://m.edsoo.ru/b3ch766¢
BnyrpenHnee ctpoeHue 3BE3.
CoBpeMeHHbIE NPECTABICHUS O
125 MPOUCXOKIECHUU U 3BOJIFOLIAN buGnnorexa LIOK
. https://m.edsoo.ru/d09da494
CouHna u 38€31. DTallsl )KU3HA
3BE3]T
Mneunsiii [Iyte — Hama
126 lNamakTuka. TUIBI rajJakTUK. bubmorexa HOK
. https://m.edsoo.ru/7cd10a0a
UEpHble IBIPBI B A7Ipax rajJakTHK
Bcenennas. Pacmiupenne
127 Bcenennoii. 3akon Xa66ma. Teopus bubmorexa [JOK
Bbonbmoro B3psiBa. PenukroBoe https://m.edsoo.ru/3dbdf0d2
U3ITy4eHHE
128 MacmtabHast CTpyKTypa bubamnoreka [JOK
Bcenennoii. Meraranaktuka https://m.edsoo.ru/ce234633
129 Hepeménnbie mpobaembl bubnuoreka [JOK
aCTPOHOMHUH https://m.edsoo.ru/d37d9ffe
DuU3NYECKUH IPAKTUKYM I10 TEME
"UccaenqoBaHue MarHUTHOTO ITOJIS
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "UccaeqoBaHue CBOUCTB bubnuoreka [IOK
(heppoMarHeTukoB" wiIu https://m.edsoo.ru/67361aef
"UccaeqoBaHue aeiicTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"
131 ®u3nyecKuil NPaKTUKYM 110 TEME bubmmoreka [IOK
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"U3mepenue cuiel Amnepa” win
"N3ydyeHne 3aBUCUMOCTHU CHJIBI
Amnepa oT cuiibl TOKa" UIIN
"Onpenenenre MarHUTHOU
WHIYKIIMYA Ha OCHOBE U3MEPEHMS
cuibl Amnepa"

https://m.edsoo.ru/fcae91e9

®uU3N4EeCKU IPAKTUKYM I10 TEME
"UccaenoBaHue IBJICHUS

132 3JIEKTPOMArHUTHOM MHIYKIMU" WIIN https://m.edsoo.ru/c36658da
"Onpenenenne MHIYKIUA
BUXPEBOTO MAarHUTHOTO TOJIs"
DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue BICHUS
133 camouHaykuu" uin "Coopka Bubmorexa ITOK
https://m.edsoo.ru/b8fh6391
MOJIEIH JIEKTPOMAarHUTHOTO
reseparopa"
DuU3NYECKUH IPAKTUKYM I10 TEME
134 "H3mepenue neproaa cBOOOIHBIX bubnuoreka [JOK
KOJIEOaHU HUTSHOTO U https://m.edso0.ru/5d159d35
IPYKMHHOT'O MasiTHUKOB"
DuU3NYECKUH IPAKTUKYM I10 TEME
135 "TIpeoOpa3oBaHue 3HEPTUH B buomorexa LIOK
| https://m.edsoo.ru/a28026bd
HPYXKUHHOM MasiTHUKE
DuU3N4ECKU IPAKTUKYM 110 TEME
136 "HccnenoBaHue NepeMeHHOI0 TOKa bu6mmoreka [IOK

4yepes MOoCIeI0BaTeIIbHO
COCAMHEHHBIE KOHJIEHCATOD,

https://m.edsoo.ru/89dc2d90
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KaTyLIKY U pe3ucTop" win
"HccrenoBanue padoThI
WCTOYHHUKOB CBETA B IETH
MepeMEeHHOTO ToKa"

®uU3N4EeCKU IPAKTUKYM I10 TEME

137 "N3ydyeHue napaMeTpoB 3ByKOBOM bubamorexa LOK
B https://m.edsoo.ru/b100661a

BOJIHBI
®u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenne nokazarens

138 MpeTOMJIEHHUSI CTEKIIA" uiu bubmuoreka [IOK
"TTonyueHnue n300pakeHus B https://m.edsoo.ru/42569eal
CUCTEME U3 IIOCKOTO 3epKayia U
JUH3BI"
DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH

139 (hOKYCHOTO PacCTOSIHUS OT bubnmnoreka [JOK
BellecTBa (Ha IPUMepe KUIKUX https://m.edsoo.ru/b879fb3f
auH3)" uin "M3mepenue GokycHOTo
pPacCcTOsIHUS PacCeUBAIOLIUX JIUH3"
DuU3NYECKUN IPAKTUKYM I10 TEME

140 "Habmonenue nudpaxium, bubnmnoreka [JOK
uHTep(EPEHIINH U TOJSPU3ALIH https://m.edsoo.ru/8b7ac737
ceera"
DuU3N4ECKU IPAKTUKYM 110 TEME

141 "Onpeznenenue UMIyabca U bubnmoreka [JOK

SHEPTUU PEISATUBUCTCKUX YaCTHII
(mo dpororpadusim Tpekos

https://m.edso0.ru/63756¢47
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3apPsKCHHBIX YaCTUIl B MAIrHUTHOM
nose)"

142

®uU3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM [lnanka
Ha OCHOBE UCCIIEJIOBaHMS
dboTorddexra" nnm "UccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA Yepe3
CBETOMO/I OT HAMPSKEHUS "

bu6mmoteka [IOK
https://m.edsoo.ru/eb916f82

143

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue crnekTpa
Pa3peKEHHOTO aTOMApPHOTO
BOJIOPOJIa ¥ U3MEPEHHE TIOCTOSTHHOM
PunGepra”

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

144

DuU3NYECKU TPAKTUKYM 10 TEME
"UccnenoBanue paanoakTUBHOTO
(hoHa ¢ UCToJIb30BaHUEM
no3zumerpa" uinu "H3ydenue
norJouieHus 0eTa-4acTuIl
aTrOMUHHEM"

bubnuoreka [IOK
https://m.edsoo.ru/c3dabe6e

145

DuU3NYECKUN IPAKTUKYM I10 TEME
"HaOmoienus 3BE31HOTO HEOA
HEBOOPYXKEHHBIM TJIa30M C
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH IS OIPEJEIICHUS
MOJIOKEHHS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3usi CeBepHOTo MoJylapus u

Bbubnuoreka [IOK
https://m.edsoo.ru/1072021e
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sipkue 3BE361" v "HaOmroneHus B

tesieckon JIyHbl, IUIaHET,
TYMaHHOCTEH U 3BE3AHBIX
CKOIIJICHUI"

O06o01eHre U cucTeMaTu3arus
3HaHui. Posb usuku u
aCTPOHOMHUH B SKOHOMHYECKOH,

bu6mmoreka [IOK

146 TEXHOJIOTHYSCKOM, COIMATbHOM B https://m.edsoo.ru/ad6ddeed
ATUYECKOH chepax MesTeTbHOCTH
YyeloBeKa
O00011eHNE U CUCTEMATU3ALMS
147 3HaHU#. Posib 1 MecTo pU3HKHU 1 bubmmoteka [{JOK
aCTPOHOMHH B COBPEMEHHOM https://m.edso0.ru/18f19f7c
HAyYHOU KapTHUHE MHUpa
O000111eHUE U CUCTEMATU3 AL
3HaHu#. Posb pusnueckoit Teopun
B (hopMHpOBaHHH MIPEACTABICHUI O
148 (u3nyecKkoi KapTUHE MUPA, MECTO bubnuoreka [JOK
(u3nvecKoi KapTUHBI MHUpA B https://m.edsoo.ru/e7d400f4
00111eM psATy COBPEMEHHBIX
€CTECTBEHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE
149 O06o001IeHNe U CHCTeMAaTHU3aINS bubnmnoreka [JOK
3HaHu# no teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U CUuCTEeMaTH3aIus bubmuorexa [JOK
3HaHu# no teme "Kunemartuka" https://m.edso0.ru/4e31b507
151 O06o01IeHe U CUCTEMAaTH3aIUs bubmuorexa [JOK
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3HaHu# no teme "JluHamuka"

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

0O0001IEeHNE U CUCTEMATU3 AN

bubnuorexa [JOK

152 3gaHui 110 teme "CraTuka TBEPIOro
" PA https://m.edsoo.ru/3cca482e
Tena
O00011IeHNEe U CUCTEMATU3 AL
153 3HAHUH 110 TeMe "3aKOHBI Bubmiorexa TOK
\ https://m.edsoo.ru/32a4d1a0
COXPAaHCHHUS B MEXaHHUKE
O00011eHNE U CUCTEMATU3 AL
154 3HaHUuU Mo TeMe "OCHOBBI bubmuorexa [JOK
MOJIEKYJISIPHO-KUHETHYECKOU https://m.edsoo.ru/ed440ca8
Teopun"
O000111eHE U CUCTEMATU3ALMS
155 3Hauuii mo teMe "TepmMoarHaMUKa Bubmorexa [OK
P A ) https://m.eds00.ru/c63f7c10
TermmoBble MalIMHbI
O000111eHE U CUCTEMATU3 AL
156 3HaHMM Mo Teme "ArperaTtHbie bubnmnoreka [JOK
COCTOsIHUS BellecTBa. Pa3oBbIe https://m.edsoo.ru/1d36b5b1
nepexosl”
O000I11IeHNE U CUCTEMATH3ALIUS
157 3HAHUU 110 TeMe "DIEKTPUUECKOe Bubmorexa IJOK
" P https://m.edsoo.ru/3bf0def9
nose
O000I11IeHNE U CUCTEMATH3ALUS
158 3HaHuy 1o teme "I1oCcTOSHHBIN Bubmiorexa LIOK
N " https://m.edsoo.ru/71453ee6
INEKTPUIECKUI TOK
O00011IeHNE U CUCTEMATH3ALIIHS
. " Bbubnuoreka [JOK
159 3Hauuil o reMme "Toku B

pa3nuyHbIX cpenax”

https://m.edsoo.ru/3d40077a
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O00011IeHUE U CUCTEMATU3 AL

Bubnuoreka [JOK

160
3HaHUU 110 Teme "MaraurtHoe moJie" https://m.edsoo.ru/3b4c06ae
Pesepsueblil ypok. O0001IEHE U
161 CI/ICTI;MaTmZEHﬂ 3HaHI/H;IH 0 TEME buGnnorexa LIOK
" " https://m.eds00.ru/053e2248
DNEeKTPOMAarHUTHAST HHTYKITHS
PesepBueblil ypok. O000IIIEHNE U
162 CI/ICTEMaTI/BZp WS 3HAHWUH 110 TEME bubmorexa LOK
1 https://m.edsoo.ru/d6310bfd
"MexaHundeckue Koiaedauusg"
PesepBueblil ypok. O000IIIEHNE U
163 CI/ICTIe)MaTI/I?;Zp s 3HaHI/II;IH 10 TeEME bubmmorexa LOK
" B | https://m.edsoo.ru/5e2bb83d
DIIeKTPOMAarHuTHBIE KOJIEOAHUS
PesepBHbIil ypok. O6001ICHUE U
164 CHCTEeMAaTH3allus 3HAaHUH 10 TeMe bubmuorexa [JOK
"MexaHndecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHBIE BOJTHBI"
PesepBHrblil ypok. O000IEHNE U
165 CHCTIe)MaTHSZp us 3HaHI/II;IH 0 TEME Bu6morexa ITOK
" \ B https://m.eds00.ru/52ad1603
OnrTuka
PesepBurlii ypok. O000111€HIE U
P P 1]1 bubnmnoreka [JOK
166 CHUCTEMAaTHU3aLMs 3HAHUH 10 TEME
https://m.edsoo.ru/5beclc65
"Ocuossl CTO"
PesepBusblii ypok. O600mIeHNE U
167 cHCTeMaTH3allys 3HaHUK TI0 TeMe bubmuorexa [JOK
"KopnyckyspHO-BOJHOBOM https://m.edsoo.ru/f7c59d38
nyanuzm"
168 PesepBubiit ypok. O600IICHNE U bu6muoreka [IOK

cucreMaTru3anus 3HAHMM 10 TEME

https://m.edsoo.ru/1f511654



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654

"®du3uka atroma"

PesepBHeIit ypok. O000IIeHNE 1

169 CHCTeMaTH3aIys 3HaHUH 110 TeMe 1 bubmuorexa [JOK
"®u3nka aTOMHOTO sJipa u https://m.eds00.ru/905c5ce0
3JIeMEHTapHBIX YacTuil"

PeseprubIit ypok. O6001IeHNE 1

170 CI/ICTIe)MaTI/BZp ust ?,HaHI/H‘/I'III 0 TeEME 1 bubmorexa [JOK

" : " https://m.edsoo.ru/2bffb94c
DnemMeHTHl acTpOoU3UKI
OBUIEE KOJIMYECTBO YACOB I10 170 16

[MPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI10 KJIACC

Kon
NpoBepPsieMoro
pe3yjabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o0mero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha TpUMEpaX poJib W MeCcTo (U3UKHA B
(hopMUPOBaHMU COBPEMEHHOW HAydyHOW KapTUHBI MHpPA, B Pa3BUTHHU
COBPEMEHHON TEXHHMKH W TEXHOJOTHUH, B MPAKTHYECCKOW JESATEIHHOCTH
JTonei

10.2

Y4auTeIBaThH I'paHUIbl MMPUMCHCHHA H3YUCHHBIX Q)HSI/I‘IGCKI/IX MOI[GJ'IGI\/’II
MaTCpHajibHad TOYK4, HHCpLUAJIbHAA CHUCTCMaA OTC‘{éTa, a0COJIFOTHO
TBép)IOC TCII0, HAcaJIbHBIN ra3; MoJejm CTpOCHUA I'a30B, JKUIKOCTEN U
TBép)IBIX TCI, TOYEYHBIN BHCKTpI/I‘leCKI/Iﬁ 3apsaa — HOpu PEIICHHUU
(I)I/I3I/IquKI/IX 3aga4

10.3

PacnioznaBate (usnueckue siBIeHHsS (MPOLIECCHI) U OOBSICHIATH UX Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJICKYISIPHO-KUHETUYECKOH TEOpUU
CTpOGHHS  BEIleCTBA U  DJCKTPOJAWHAMHMKH:  PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHENHHOE JIBI)KEHUE, CBOOOAHOE Ta/IEeHHE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, MHEPIMS, B3auMoencTBue tei; auddysus,
OpOYHOBCKOE JIBUXKCHHE, CTPOCHHE JKHJIKOCTeH M TBEPABIX Ted,
u3MeHeHHe o0bEéMa Tesl MpU HarpeBaHuu (OXJIAKICHHUU), TEIJIOBOE
paBHOBECHE, WCTapeHue, KOHACHCAIWs, IJIaBJICHUE, KPHUCTAJUIM3AIINS,
KUTICHHE, BJIQAYKHOCTb BO3/lyXa, MOBBIIICHHE MAABICHUS raza IPH €ro
HarpeBaHUU B 3aKPHITOM COCYE, CBSI3b MEXKIY apaMeTpaMH COCTOSHUS
ra3a B U30IpoIleccax; MEKTPU3aLus Tell, B3aUMOACHCTBHIE 3apsI0B

10.4

OnwuceiBaTh ~ MEXaHMYECKOE JBIKEHHE, UCHONb3ys  (pusmueckue
BEJIMYUHBL: KOOpPAMHATA, IIyTh, IEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
macca Tella, CWIa, WMIYJIbC Tela, KHHETHUYECKas DHEPIHs,
NOTEHLMaJbHAsl dJHEprus, MexaHudeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; IPU OMUCAHUM MPAaBHJIBHO TPAKTOBAaTh (PU3UUYECKUM CMBICI
UCIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUEHHUS U EOUHUIIBI, HAXOJIUTh
(opMyIBI, CBS3BIBAIONINE TAHHYIO (PH3UYECKYIO BEIMYHMHY C APYTHMH
BEJIMYNHAMH

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBBIC CBOMCTBA TEJI U TEIJIOBLIE SIBJICHUA,
HCII0JIB3Ys (1)1/13quc1<ne BCJIMYMHBL: OaBJICHUC Ta3a, TCEMIICpaTypa,
CpCaHdasd KHHCTHYCCKas OHCPIrusd XaOTHYCCKOTO ABMIKCHHA MOJICKYII,
CpPeIHEKBApATUIHAS CKOPOCTh MOJICKYJ, KOJIMYECTBO  TETUIOTHI,
BHYTPCHHsISI SHEpTHs, paboTa raza, Kod(pQHUIIMEHT MOJIe3HOTO EeHCTBH
TETUIOBOTO  JIBHTATeNs; TPH ONHCAaHWH TPaBWIBHO TPAKTOBATh




(u3nueckuil CMBICI HCIONb3YEMbIX BEIMYMH, WX OO0O3HaueHUs U
€MHULIBI, HAaXOAUTHh (OPMYJbl, CBS3BIBAIONINE JIAHHYIO (DU3HUECKYIO
BEJIMYUHY C JPYTMMU BEITMYUHAM

10.6

OnwuceiBaTh M3y4YCHHBIC DJCKTPUYECKHE CBOMCTBA BEIIECTBA U
JNICKTPUYECKUE  sIBJICHUS  (MPOIECCHI), HCMONB3YS  (PU3UUECKHE
BEJIMYUHBIL: AIIEKTPHUYECKHHA 3apsiz, AIIEKTPUUYECKOE noJe,
HaNpsHKEHHOCTh  TIOJISI, TIOTEHIMAN, pPa3HOCTh TIOTCHIMAJIOB; TIPH
OTIMCAaHWH TPABHIBHO TPAKTOBATh (PM3MUECKHI CMBICI HCIIOIB3YEMbIX
BEJIMYMH, WX OOO3HAYCHUS W CIWHUIIBI;, YyKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIMYUHY C IPYTHMMHU BETHUYUHAMUA

10.7

aHaM3UpoOBaTh (U3UYECKUE MPOLECChl M SIBIEHUS, MCIOJb3Ys
¢u3nyeckre 3aKOHbl U MPUHLUIBL: 3aKOH BCeMHUpHOTo Tarotenus, I, Il n
I11 3akonbl HBIOTOHA, 3aKOH COXpaHEHUS! MEXaHUUYECKOW SHEPTHH, 3aKOH
COXpaHEHUs WMIIyJIbCa, IPUHLMI CYNEPHO3ULHUHA CHUJ, MPHUHLMII
paBHOIIpaBUs  MHEPLUAIBHBIX  CHUCTEM  OTCYETA;  MOJEKYJISAPHO-
KMHETHUYECKYI0 TCOPHUIO CTPOCHHUs BEILECTBA, a30BbI€ 3aKOHBI, CBSA3b
CPEIHEH KUHETUYECKOM OHHEPrUU TEIJIOBOIO JBMXKCHHUS MOJIEKYNI C
aOCOJIIOTHOW TeMIlepaTypol, MEpBbIM 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXPAaHEHHUs DJIEKTPUUYECKOTO 3apsna, 3akoH Kyiona; npu 3Tom
pa3nuyath CIOBECHYIO (DOPMYTHUpPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BBIPQ)XEHUE U YCIOBHUS (TPaHUIIBI, 00JACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MPHHLUIBI JACHCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pasiauuyaTh YCIOBHS HMX 0€30MacHOro
HCIIOJIb30BAHMS B IIOBCEAHEBHOMN JKU3HU

10.9

BBINOIHATE SKCIIEPUMEHTHI 110 MCCIICAOBAHUIO (DPU3UYCCKHUX SBICHUHA U
IPOLIECCOB C UCIIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHHI; MpU
3ToM (GOopMyIUpoBaTh mpobieMy (3amady) W THIOTE3y Yy4eOHOTo
HKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO 000pyI0BaHHUS,
IIPOBOJIUTH OIIBIT ¥ (POPMYIIUPOBATH BHIBOJIBI

10.10

OcCymecTBIATh MPsIMbIE ¥ KOCBEHHBIE H3MEPEHUs (PU3MUECKIX BEIUYNH;
IIPY 3TOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHs U MCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHUN

10.11

HccnemoBaTh 3aBUCHMOCTH  MEXIy (PH3UYCCKUMHU BEIMYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUMN; TPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yibTaThl MOJIYYECHHOW 3aBUCHMOCTH
(bM3UYECKUX BEIMYUH B BHJE TAOMUIl M TpaduKOB, /€1aTh BBIBOJBI IO
pe3yibpTaTaM UCCIeI0BaHUS

10.12

CobOmonath  mpaBuia  0Oe30macHOro  TpyAda IpH  IPOBEICHUH
HCCIIEIOBAaHUN B pamMKax yueOHOro  3KCIepUMEHTa, y4eOHO-
WICCIIEZIOBATENIbCKOH M MPOEKTHON JESTENBHOCTH C HCIIOJIb30BAHUEM
HU3MEPHUTEIIbHBIX YCTPOUCTB | JIA0OPATOPHOTO 00OPYIOBAHUS




10.13

Pemate pacu€rHbie 3amauu ¢ SBHO 3aJaHHON (DM3UYECKOW MOJETBIO,
UCIIONB3ys (PpU3WUYecKue 3aKOHBI W TMPUHIIMIBI, HAa OCHOBE aHAW3a
YCIIOBHS 3a/1a4d BEIOMPATH (PU3MUECKYIO MOJIETh, BBIACIATH (DU3HUECKIE
BEJIMYMHBI ¥ (OPMYJbl, HEOOXOAUMBIE i €€ pellieHus, MPOBOIUTH
pacuéThl U OLIEHUBATH PEAJHHOCTH MOJYYEHHOTO 3HAYCHUs (PU3HUECKOM
BEJIMYHHBI

10.14

Pemats KaueCTBEHHbIE 3a/lauu: BBICTpanuBaTh JIOTUYECKH
HENPOTUBOPEUYHUBYIO IEMOYKY PACCYXKICHHH C OMOPON Ha H3y4EHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBIICHUS

10.15

Hcnonb3oBath mpu  pemieHUH  y4eOHBIX  3a/ad  COBPEMEHHBIE
UH(POPMAIMOHHBIE TEXHOJOTHMH JJsl TOHWCKa, CTPYKTYpUpPOBaHUS,
UHTEpIIpPETallul M TMPEACTaBICHUS Y4eOHONW U HAy4YHO-TOMYISIPHOMN
uH(pOpPMAIIMKY, TOJTYYEHHON W3 Pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKH
aHATM3UPOBATH MOJTYYaeMYyI0 HH(OPMAIIHIO

10.16

[IpuBoauTH mpHUMeEpHl BKJIaJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3MKOB B DPa3BUTHE HAYKH, OOBSCHEHHE IPOLECCOB OKPY)KAOLIETO
MUpA, B pa3BUTHE TEXHUKU U TEXHOJIOTHI1

10.17

Hcnonb3oBaTh TeOpeTHYECKHE 3HAHUSA IO (U3MKE B MOBCETHEBHOM
XKHU3HU JUT 0OecrieueHrst 0€301acHOCTH NP 0OpalleHuH ¢ mpubopamMu 1
TEXHUYECKUMHU  yCTpOMCTBaMHM, IS  COXPAHEHHS  3I0pPOBbS U
COOJII0IEHHSI HOPM 9KOJIOTMYECKOro NOBEAEHUsSI B OKpYKarolleil cpese

10.18

PaGoTtath B rpymme ¢ BBINOJHEHHEM PA3IMUHBIX COILUAIBHBIX POJIEH,
IUTAaHUPOBaTh ~ paboOTy  IpyHNbl,  pPalMOHAIBHO  paclpenessiTh
00s3aHHOCTM W  IUIAHUPOBATh JIEATENIBHOCTh B  HECTaHJIAPTHBIX
CUTyalMsX, aJeKBAaTHO OLICHUBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB
IPYIIbI B PELLIEHUE paccMaTpUBaeMoi Ipo0OIeMbl

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOI
Oﬁpa?.OBaTeJIbHOﬁ nporpamMmasl CpeaHET 0 o01Iero oﬁpasona}ma

JleMoHCTpHpOBaTh Ha TpPHUMEPAX poJib H MeCTo (U3HKHA B
(hopMUPOBaHNU COBPEMEHHOW HAydYHOW KapTUHBI MHpPA, B Pa3BUTHHU
COBPEMEHHOW TE€XHUKH W TE€XHOJOTH, B MPAKTUUYECKOW NEATEIHHOCTH
JIOAEH, LETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUPA

11.2

Y4uThIBaTh TpaHULIBI MPUMEHEHUS H3YYEHHBIX (DU3HUECKUX MOjesei:
TOYEYHBIN 3IEKTPUYECKUM 3apsij, sSACpHas MOJEIb aToOMa, HYKJIOHHAas
MOJIeTIb aTOMHOTO sI/ipa MPH pelieHny (Ppru3nueckux 3aaaqy




11.3

PacnioznaBate ¢u3nueckue siBieHUs (MPOLECChl) U OOBSCHATH UX Ha
OCHOBE  3aKOHOB  DJJICKTPOJWHAMHKM W  KBAaHTOBOW  (DU3UKH:
AIIEKTPUYECKast TPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NercTBUS TOKa, B3aNMO/IeCTBHE MarHuroB,
JNIEKTPOMArHuTHAsE HHIYKIMS, JEWCTBHME MAarHUTHOIO TOJS Ha
OPOBOAHMK C TOKOM M JBWXKYIIMHCS 3apsl, D3JIEKTPOMarHUTHbBIE
Koje0aHusT U BOJHBI, MPSAMOJIMHEHHOE pacHpOCTpPaHEHUE CBeETa,
OTpaxxeHHe, MpesloMIIeHne, HHTephepeHns, Tudpakius 1 MoIspu3aiys
CBeTa, aucriepcus cBera, ¢oroldnekrpuueckuii 3pdext (porosrddexr),
CBETOBOE [aBJICHHE, BO3HUKHOBEHHE JIMHEWYAaTOro CIHEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHAs M HCKYCCTBEHHAs! paJHOAKTUBHOCTh

114

OnuceiBaTh ~ U3y4YEHHbIE  CBOMCTBA  BellecTBa  (2JIEKTpUUYECKUE,
MarHMTHBIE, ONTUYECKHE, DIIEKTPUYECKYI INPOBOJANMOCTb DPA3NINYHBIX
cpea) U  DICKTPOMAarHUTHbIE sIBIEHHsS  (IIPOLIECCHI), HCIOJIB3YS
¢u3nyeckue  BENUYMHBL:  JJEKTPUYECKMH  3apsiji, cujia  TOKa,
JJIIEKTPUYECKOE HAMPSKEHUE, SIEKTPUYECKOE COIIPOTUBIICHUE, PA3HOCTh
noreHuuanos, J/IC, pabora Toka, MHIYKLMS MarHUTHOTO IOJIs, CHUJIa
Amnepa, cuna JlopeHna, MHIYKTUBHOCTb  KaTYIIKH, DHEPIUs
JIEKTPUYECKOTO U MAarHUTHOTO T0JIEH, MepUoa U 4acToTa KojiebaHui B
KoyiebaTebHOM  KOHType, 3aps] M cCcuja ToKa B Ipoliecce
rapMOHHUYECKHX 3JIEKTPOMArHUTHBIX KosieOaHuH, (POKYyCHOE pacCTOsIHUE
U ONTHYECKas CHUJIa JIMH3BL, I[P OINMCAHUU IPABUIBHO TPAKTOBATh
(U3NYEeCKU CMBICI HCIOJIb3YeMbIX BEJIWYMH, UX OOO3HAYEHHS U
€IMHUIIBL; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE TAHHYIO (DU3HUUECKYIO
BEJIMYMHY C APYTUMU BEIMYUHAMU

115

OnwuchiBaTh MU3y4YCHHBIC KBAHTOBBIC SIBJCHHS W TPOIECCHI, HCIIOJIB3YS
(¢u3nyecKue BEIUYUHBL CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JIHHA
BOJIHBI M 4YacTOTa CBETa, JHEPrHs M HMIYIbC (POTOHA, TEPHOT
H0JIypacma/ia, SHEPIrusl CBSI3W aTOMHBIX S7Iep; PU OMMCAHUU MTPABUIIHHO
TPAaKTOBaTh (U3UYECKUH CMBICI  HCIOJB3YEMBIX  BEJIHYMH, HX
0003HAYCHHS ¥ CIUHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMHU BEIMYHMHAMH, BBIYUCIATH 3HAUCHUE
(hm3HUECKON BEITMUUHBI

11.6

AHanmm3upoBath (U3MUYECKUE TIPOLECCHI W  SIBJICHHS, HWCIOJIB3YS
(¢u3mvyeckue  3aKOHBI W OpUHOUNBL:  3akoH  Oma,  3aKOHBI
MOCJIeI0BATEIHLHOTO U MAPAIUIEILHOTO COCTMHEHUS MMPOBOAHUKOB, 3aKOH
Jxoyns — JleHma, 3aKkOH D3JEKTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUsSI CBETA,
3aKOHBI MPETOMJICHHS CBETa, ypaBHEHHE DUHINTEHA 1 poTorddekTa,
3aKOH COXPAaHEHHS DHEPruM, 3aKOH COXPAHEHUS HWMITYJIbCa, 3aKOH
COXPAaHEHHUS DJIEKTPUUECKOTO 3apsia, 3aKOH COXpPaHEHUS MacCOBOTO




quciaa, NocTynarel bopa, 3akOH paguoakTUBHOIO pacmaja; HMpU 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro MaTeMaTHuYecKoe
BbIPAYKEHUE U YCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

11.7

Onpenenstb HampaBieHUE BEKTOpa MHIAYKIUM MAarHUTHOTO TOJIS
MPOBOJHUKA C TOKOM, CHJIbI AMriepa u cuiibl Jlopenia

11.8

CTpouTh U ONMUCHIBATh N300pPKEHHE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJIOM,
TOHKOW JTMH30H

11.9

BEIMONHATE SKCIEPUMEHTHI TI0 UCCIIEAOBAHUIO (DU3NYCCKUX SIBICHUN U
IPOIIECCOB C MCIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHHIA; MPU
aToM (opmynupoBaTh mpodOieMy (3amady) W THIOTE3y Yy4eOHOTO
IKCIIEPUMEHTa, COOMPaATh YCTAHOBKY U3 MPEITI0KEHHOTO 000PYI0BaHHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

11.10

OCYH.[GCTBJ'ISITB IpsAMBIC U KOCBCHHBIC U3MCPCHU (1)I/ISI/I‘IGCKI/IX BCIINYHUH,
IIpu 5TOM BLI6I/IpaTB ONTHUMAJIBHBIA CIIOCO0 HU3MCPCHUSA U HUCIIOJIB30BATh
HN3BCCTHBIC MCTOAbI OLICHKHU HOFpCH.IHOCTCﬁ I/I3MepeHI/II>'I

11.11

HccnenoBath 3aBUCUMOCTH (DPM3UYECKUX BEJIUYMH C HCIOJIb30BAHUEM
OpSIMBIX ~ M3MEPEHMH; IIpU  3TOM  KOHCTPYMpPOBaTb  YCTaHOBKY,
(buKcUpoBaTh pe3ylbTAaThl MOJYYEHHOH 3aBHCUMOCTU (U3NUYECKUX
BEJIMYMH B BUJE TabiuIl U rpadUKoOB, J1eJaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIEJOBaHUS

11.12

Cobmtomate  mpaBuia  Oe30macHOr0  Tpyda HOpU  MPOBEACHUU
UCCIICZIOBaHUII B paMKax Yy4eOHOro  OSKCIepUMEHTa, YydeOHO-
UCCIIEIOBATENICKOM U MPOEKTHOM JEATENbHOCTH C MCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB M TaOOPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacuérHble 3amaud C SIBHO 33JaHHON (PU3UYECKON MOJEINbIO,
UCTIONB3Ys (PU3MYecKre 3aKOHBl M MPHUHIUIBI;, HAa OCHOBE AaHaJHM3a
YCIIOBUS 33/1a4¥ BBIOUPATh (PU3UUECKYIO0 MOJECIH, BBIICTATh (DU3NUECKUE
BEJIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE IS €€ peUIeHHs, MPOBOIUTH
pacy€Thl M OLIEHUBATh PEATHHOCTH MOJYYEHHOTO 3HAYCHUs (PU3UIECKOM
BEJIMYMHBI

11.14

Pemats Ka4eCTBEHHbBIE 3a/1a4u: BBICTPaNBaTh JIOTUYECKU
HEIIPOTHBOPEUYMBYIO LENOYKY PACCYXJEHUU C ONOpPOM Ha H3Yy4ECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pru3ndYecKue SBICHUS

11.15

Wcnonb3oBath mpu  pemieHUH  y4yeOHBIX  3a7ad  COBPEMEHHbIE
UH(GOPMALMOHHBIE TEXHOJOTUU JJIsl TIOUCKa, CTPYKTYpUPOBaHUS,
UHTEpIIpeTallMd M MPEACTaBICHUS Y4eOHOH U HAy4YHO-TOMYJISIPHOMN
nH(popMaluy, TMOJYYEHHONW M3 Pa3IUYHBIX HCTOYHUKOB; KPUTUYECKHU
aHAJIM3UPOBATH MOJIy4aeMYyI0 HH()OPMALUIO

11.16

OOBSICHATh TPHUHIIUIBI JIEHCTBHUS MAIWH, MPUOOPOB W TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBHS HUX O€30IaCHOr0 HCIOJB30BaHUS B




IOBCEIHEBHOMN KU3HU

11.17

[IpuBoauTh mpuMepbl BKIAAa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, B OOBSACHEHUE MPOILIECCOB OKPYKAIOILETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

11.18

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS IO (H3MKE B TMOBCETHEBHOMN
JKU3HU 71 oOecTieueHns1 6€30TacCHOCTH MPY 00paIeHruy ¢ IpudopaMu 1
TEXHUYECKUMHU  yYCTPOHCTBaMHM, JUII  COXPAaHEHHS  3I0POBbS U
COOJFOJICHHSI HOPM 3KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH cpefie

11.19

PaGotate B rpymnme ¢ BBIIOJHEHHEM DPa3IMYHBIX COIHMAIBHBIX pOJIEH,
IUIAHUPOBAaTh ~ paboTy  TPYIIbI,  PAalMOHAIBHO  PACHpPENeNsTh
00s3aHHOCTH U  IUIAHUPOBATh JIEATENbHOCTh B  HECTaHJAPTHBIX
CUTyalusiX, aJeKBaTHO OILIEHUBATh BKJIAJ KaXIOTO0 M3 YYaCTHHUKOB
TPYIIbI B pellIeHrne paccMaTpUBaeMon poOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon Koa nposepsiemoro
paszaesia  3JIeMeHTa

IIpoBepsiemMble 3J1eMEHTHbI COIEPKAHUSA

OU3NKA 1 METOAbI HAYUHOI'O IIO3HAHUA

1.1

®usuka — Hayka o mpupoje. HayduHble MeTOabI
MO3HAHUS OKPY>KaIoIllero MUpa. Ponp
HKCIEPUMEHTa U TEOPUU B TPOIECCE TMO3HAHUS
MPUPOIbI. DKCIIEPUMEHT B (hU3HKE

1.2

MopnenupoBanue  (GU3MUECKUX  SBIEHUH U
npoueccoB. Hayuneie rumoressl. duznueckue
3aKOHBl U TEOpUU. ['paHUIBl NPUMEHUMOCTHU
¢u3myeckux 3akoHOB. IIpMHIMII COOTBETCTBUS.
Ponp u wmecro ¢usuku B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHbl MHUpa, B
[IPAKTUYECKOU NEATEIbHOCTH JIFOIEH

MEXAHHKA

KMHEMATHUKA

2.11

Mexannueckoe aBukeHue. OTHOCHTEIBHOCTH
MexaHu4yeckoro apwxkeHus. Cucrema orcuéra.
Tpaexkropus

2.1.2

Ilepemenienne, CcKOpocTb (CpemHSAsl CKOPOCTD,
MTHOBEHHAas CKOPOCTb) u YCKOpEHHE
MaTepUalbHOM TOYKHM, HX IPOCKUUMU HA OCHU
cuctembl KoopauHatr. CloxeHue nepeMereHuii u
CJI0’KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSMOJIMHENHOE JBIKCHUE. I'padpuku
3aBUCHUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHH,
IIYyTH U TNEPEMELICHUsS] MAaTePUAIBHONM TOYKH OT
BPEMEHHU

2.14

CBobOoHOE MaieHue. Y CKopeHue cBOOOTHOTO
nagcHUs

2.15

KpuBosmHelinoe JBWKCHUE. PaBrOMEepHOE
JBUXCHUEC MaTepHaHBHOﬁ TOYKH IO OKPYKHOCTH.
VrinoBas cKOpoCTh, JIMHENHAs cKOpocTh. [lepnon
1 yacToTa. L{eHTpoCcTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue ycTporucTBa: CIUAOMETD, IBUKECHHUE




CHapsAa0B, OCITHBIC 1 PEMCHHBIC IIEPCAAYN

2.1.7

[IpakTueckue pabotel. 3mMepeHne MrHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOLIEHUS MEXIY
IIyTAMH, IIPOMICHHBIMU TEJIOM 3a
IIOCJIEJOBATEIIbHBIC paBHBIC IIPOMEKYTKH
BPEMEHU IIPU PABHOYCKOPEHHOM JBIWKEHUHU C
HayaJbHOW CKOPOCTHIO, paBHOM HyIt0. M3ydyeHue
JIBWKCHMS 1IIapUKa B BS3KOM  KUIKOCTH.
W3yuenue  JIBUKEHHA  Tena,  OpPOLIEHHOTO
TOPU30HTAJIBHO

2.2

JUHAMHUKA

2.2.1

[Ipunmun otHocutTenbHOCTH ['anmunes. IlepBsiit
3akoH Hplotona. MHepruaibHble  CHCTEMBI
oTCY€Ta

2.2.2

Macca tena. Cuna. IlpuHiun cynepno3unuu cui

2.2.3

Bropoii 3akoH HblooTOHa Ui MaTepHalbHOU
TOYKH B MHepHHanbHOU cucteme orcuéta (MCO).
Tperuii 3akoH HprooTOHA M9 MarepuanbHbBIX
TOYEK

2.2.4

3aKOH BCEMHUpPHOTO TAroTeHus. Cuila TKECTH.
IIepBas kocmuyeckas CKopocTb. Bec Tena

2.2.5

Cuna ynpyrocru. 3akoH I'yka

2.2.6

Cuna Ttpenus. Cyxoe tpenue. Cuna TpeHus
CKOJNIbXEHHWS M  Cuja  TPEHUs  TOKOSl.
Koadduruent tpenus. Cuna COnpoTUBICHHS PU
JBYD)KEHUU TeJa B )KUIKOCTU HIIU Tra3e

2.2.7

HOCTYHaTeJ'IbHOG U BpallaTCJIbHOC OBHIKCHUC
a0COJIIOTHO TBEPJIOTO Tesa

2.2.8

MoMeHT cHiIBl OTHOCHTEIBHO OCH BpaliCHUs.
IIneqo cunbl. YcnoBus paBHOBECUS TBEPIOTO
tena B ICO

2.2.9

Texanueckue YCTPOMCTBA: MO AIIUITHUKHY,
JBUKECHHE HCKYCCTBEHHBIX CITyTHHKOB

2.2.10

[Ipaktuueckne paboTel. M3ydeHue nBYOKEHUS
OpycKa 1Mo HaKJIOHHOM MJIOCKOCTH O/ IEHCTBUEM
HeCKOJbkuX cui. HccnegoBaHue 3aBUCHMOCTH
in YIIPYTOCTH, BO3HHMKAIOIIUX B
nehopMupyeMold  MPYKHMHE W PE3HMHOBOM
oOpasrie, OT BeIWYUMHBI HX Jehopmaluu.
UccnenoBanue yciaoBHil paBHOBECHUSI TBEPIOTO




TCJIa, UMCIOLUICTO OCh BpalllCHUA

3AKOHbBI COXPAHEHN A B MEXAHUKE

NMnynec ~ MarepranbHOM  TOYKHM,  CHCTEMBI

2.3.1 MaTepualbHBIX TOYeK. HWmmymbc CcuUabl U
M3MEHEHHE UMITyJbca Teja
932 3akoH  coxpaHenusi wumnyibca B HCO.
o PeakTUBHOE JIBIKEHHE
2.3.3 Pabora cuibl
2.34 MoOIIHOCTH CHAIBI
535 Kunernueckass sHeprus MaTepuUaIbHOM TOYKH.
o TeopeMao KMHETHYECKOM DHEPIUU
[loTeHnmanbHasi  DHEPrusl. [ToTenuuanpHas
236 SHEPrus ynpyro JaehOopMUPOBAHHON NPYXKHUHBI.
2.3 A [TorennmanbHast SHeprus Tena BOJIN3H
MOBEPXHOCTHU 3eMIIn
[ToreHnmanbHble ¥ HENOTEHIMAJbHBIC CHJIbL.
537 CBsi3b  pabOThl  HEMOTEHUMAIBHBIX CHUI  C
A U3MEHCHHEM MEXaHUYECKOW HHEPIrUU CUCTEMBbI
TeJl. 3aKOH COXpPAHEHUS] MEXaHUYEeCKON SHEPTUu
2.3.8 Yupyrue u Heylpyrue CTOJIKHOBEHUS
939 TexHuueckue yCTpPOMCTBA: JABWKCHHE paker,
o BOJIOMET, KOTIED, IPYKUHHBIH MHCTOJICT
IIpakTueckue  pabotel.  M3ydueHue  cBs3u
2310 CKOpOCTEH  Tem TpH  HEYIpyroMm  yraape.
o WccnenoBanne  CBA3M  pabOTBI  CHIBI  C
M3MEHEHHEM MEXaHMUYECKOW YHEPTUU Tela
3 MOJIEKYJISIPHAS ®U3UKA U TEPMOJJUHAMUKA
OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOI TEOPUM
OcHOBHBIE MIOJIOKECHUS MOJIEKYJISIPHO-
311 KMHETUYECKON TEOpUHU. bpOyHOBCKOE IBMKEHUE.
o HMubdysus. Xapakrep JIBUKCHHUS u
B3aMMO/ICHCTBHSI YaCTHI] BELIECTBA
31 Mogenu cTpoeHus Ta30B, KHUIKOCTEH U TBEPIBIX
' 3.1.2 TeJI U OOBIACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ATUX MoJeei
313 Macca  momekyn. KoaudectBo — BemiecTsa.
o IMTocTostHHas ABOTaapo
314 TemoBoe paBHOBecue. Temmeparypa ©u €€

m3Mmepenue. [llkana remneparyp Llenbcus




3.1.5

Mogene uneanpHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETHYECKON TEOPUH UJCAIbHOTO
rasa

3.1.6

AOconroTHass TeMrepaTrypa Kak Mepa cpeaHein
KUHETUYECKOM JHEPruM TEIJIOBOTO JIBUYKEHUS
yactuil ra3a. llIkana remneparyp KenbBuna

3.1.7

VpaBnenue Kianeitpona — MenpeneeBa. 3akoH
JanpToHa

3.1.8

["a3oBbie 3akoHBL. M3omporiecchl B HI€ATBHOM
ra3e Cc TOCTOSIHHBIM KOJMYECTBOM BEIECTBA!
U30TEpMa, U30X0pa, n300apa

3.1.9

TexHuyeckue ycTpoucTBa: TEpMOMETp, GapoMeTp

3.1.10

[TpakTnueckue paboTel. M3mepeHue macchl
BO3/lyXa B KIAcCHOM KoMHare. lccrienoBaHue
3aBUCUMOCTH MEXKJy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMMNKHA

3.2.1

TepmomuHamMuyeckas  cUCTeMa.  BHyTpeHHss
DHEPTrUs  TEPMOJAMHAMHYECKOW  CHUCTEMBI U
CI0COO0BI €€ U3MEHEHHUS

3.2.2

KonnuectBo Temnotel u paborta. BHyTpeHH:s
SHEPrUst OJHOATOMHOI'O UJEaIbHOIO ras3a

3.2.3

Bunel  temsonepenauu:  TENJIONPOBOJHOCTb,
KOHBEKILIMs, U3JIydeHHE. TemnoéMKOCTh Tela.
VaenbHas TEIUIOEMKOCTH — BemlecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI IIPU TEIUIONEpeaue

3.24

IlepBb1ii 3ak0oH TepMoAauHamMuku. lIpumenenue
IIEPBOIO 3aKOHa TEPMOJUHAMUKHI K
u3onponeccaMm. ['paduyeckas HHTEpHIpeTanus
paboThl raza

3.25

TemmoBsie  MammHbl.  [IpUHIMOBL  [EHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHusi sHEpPrUM B
TEIUIOBBIX MarmuHax. Koaddumuent mosie3HOTro
nevictBust (manee — KIIJ[) TeruioBoi MamuHBI.
[uxn Kapuo u ero KITJ{

3.2.6

Bropoii 3akon tepmoamHamuku. HeoOpatumocTs
IIPOLIECCOB B Mpupoje. TeIaoBble ABUTATENN.
DKOJIOTHYECKUE TTPOOTIEMBI TETUIOIHEPTETUKH

3.2.7

Texnuueckue yCTpOCTBA: JIBUTATENb

BHYTPEHHETO CropaHusi, ObITOBON XOJOJIUIbHUK,




KOHAUIMOHED

[TpakTuueckue pabothl. M3mepeHue yaenbHOI

3.2.8 n
TETUIOEMKOCTH
ATPETATHBIE COCTOSHUA BEILIECBA. ®A30BBIE [TEPEXO/IbI
[TapooOpa3oBanue u KoHAeHcanus. Vcnapenue u
331 KUTIEHUE. YIenbHas TerioTa MapooOpa3oBaHUs.
o 3aBUCUMOCTL  TEMIIEPATYphl  KUIEHHS  OT
JTaBJICHUS
339 AOcomoTHasT ¥ OTHOCUTEJIbHAs  BIIAXXHOCTH
e BO31yXxa. HaceleHHbIi map
TBépnoe Tteno. Kpucramnuyeckne u amopdHbIe
3.3.3 Tena. AHM30TpONHS  CBOMCTB  KPHCTaJUIOB.
3.3 Kunkue kpucramisl. CoBpeMEHHbIE MaTEpUAIIbI
334 [InaBneHve W  KpucCTaIM3anus. Y AeiabHas
h TerutoTa ruiassieHus. CyomumManust
3.3.5 YpaBHeHUE TEII0BOro GanaHca
TexHuyeckue  yCTpPOWCTBA:  TUTPOMETP U
336 TICUXPOMETP, KaJOpUMETP, TEXHOJIOTUH
o MOJIyYEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM
qrclie HAHOMAaTePHAJIOB, © HAHOTEXHOJIOTUHI
337 [Ipaktuyeckue paboThl. M3MmepeHue BIaKHOCTU
e BO3yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 Onexkrpuzanus Ten. ODJeKTpuueckuil 3apsan. [Isa
o BHUJIa 3JIEKTPUUYECKUX 3aPsI0B
4.1.2 IIpoBOAHMKY, AUBIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
414 B3aumoneiictBue 3apsiioB. 3akoH Kynona
DneKTpuueckoe ToJie. HanpspkénHocTh
41 4.15 ANEKTPUYECKOTO MoJi. [IpuHIMN Cynepno3uLmi.
JlvHUM HANPSHKEHHOCTH SJEKTPUYECKOTO TTOJIS
416 PaGota  cui  3NEKTPOCTAaTUYECKOTO  MOJIS.
o IMorennuain. Pa3HOCTh MOTEHIMAIIOB
[TpOBOMHUKHA ¥ JTUAJIEKTPUKHA B TIOCTOSIHHOM
4.1.7 ANEKTPUUECKOM oJie. Jusnexrpuueckas
IPOHHUIIAEMOCTh
418 DJEKTPOEMKOCT. Konnencatop.

DJEeKTPOEMKOCTh  IUIOCKOTO  KOHJIIEHCATOpa.




DHeprus 3apsKEHHOI0 KOHJIEHCATopa

Texanueckue YCTpONCTBA: 3JEKTPOCKOT,

419 AIIEKTPOMETP,  DJIEKTPOCTaTHYECKas  3allluTa,

o 3a3eMJIEHUE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTEP

4110 [IpakTnueckue paboTHI. N3mepenne

AIEKTPOEMKOCTH KOHJICHCATOpa

4.2

IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

VYcaoBus CYyIIECTBOBAHUS OCTOSIHHOTO
anekTpudeckoro Toka. Mcrounmkm Toka. Cuna
ToKa. [ToCcTOTHHEIA TOK

4.2.2

Hanpspkenue. 3akon OMa 7151 yuacTka 1enu

4.2.3

ONEKTPUYECKOE  CONPOTUBIICHHME. Y IENBbHOE
CONPOTHBJICHHE BELIECTBA

4.2.4

HOCJ’ICI[OBB.TGJIBHOG, napauiC/ibHOC, CMCHIAHHOC
COCANHCHUC ITPOBOIHUKOB

4.2.5

Pabota snexrpudeckoro toka. 3akoH Jxoyms —
Jlenma

4.2.6

MOH_IHOCTB QJICKTPHUYCCKOT'O TOKA

4.2.7

anektpoaBmkymas cuna (manee — DJC) wu
BHYTpEHHEE COMPOTHBIICHWE HWCTOYHUKA TOKA.
3akor Oma uisi  TONHOW  (3aMKHYTOM)
ANEKTprUUecKOy enu. KopoTkoe 3ambikaHne

4.2.8

OneKTpOHHAs IPOBOAMMOCTD TBEPIBIX METAJUIOB.
3aBUCUMOCTb  COIPOTHBJIEHHUS METAUIOB  OT
Temieparypbl. CBEpXIIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoanuku. CoOOCTBEHHass WM TpPUMECHas
MIPOBOJIUMOCTD TOJIYNPOBOAHUKOB. CBOMCTBA p-N
niepexoia. [1omyrpoBoTHUKOBBIC TPUOOPHI

4.2.11

DneKTpuuecKui TOK B JJEKTPOJIUTAX.
DIEeKTPOTUTHIECKAS TUCCOMHAIINS. DIEKTPOJIU3

4.2.12

DneKTpuyeckuii TOK B Tazax. CamMOCTOSITeIbHBIN
Y HECAMOCTOSITEIbHBIN pa3psia. Paznuunsle THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Monnus. [1nazma

4.2.13

Texanueckue YCTpOMCTBA: amIepmerp,
BOJIETMETP, peocrar, UCTOYHUKHU TOKa,




IEKTPOHATPEBATEIIbHBIE npuOopHlI,
AIIEKTPOOCBETUTENIbHBIE MPUOOPBI, TEPMOMETP
CONIPOTHBIICHHUS], BAKYYMHBIA AHMOJ, TEPMHUCTOPHI
U (OTOPE3UCTOPbI, MOJYIPOBOJAHUKOBBINA AHON,
rajlbBaHuKa

[IpakTtnueckne paboTel. M3ydeHwe cMeniaHHOTO
COEIMHEHUS PE3UCTOPOB.

4.2.14 N3mepenne DOJIC wucToYHMKAa TOKa H  €r0
BHYTpEHHEro  compoTuBieHusa.  HabOmonenue
AIIEKTPOJIN3a
11 KJIACC
Kon Koanposepsiemoro

pasaejia 3JIEMEHTAa
4

IIpoBepsiemMble 3JIeMeHTHI COEPKAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. OJIEKTPOMATI'HUTHA A MHAYKIWA

43.1

ITocTosiHHEIE MAarHuTHI. B3aumoeiictBue
HOCTOSIHHBIX MarHuTOB

4.3.2

MarnutHoe  mose.  Bekrop — MarHMTHOM
uHayknuu. I[lpuHnun cynepnosuuuu. JIluaun
MarHutHoM  mHAaykuuu. Kapruna — nuHUR
MAarHuTHOM MHAYKIHMM IIOJS  IOCTOSIHHBIX
MarHuTOB

4.3

4.3.3

MarauTHOE 10JE€ TPOBOJHUMKA C  TOKOM.
KaptuHa nuHUM 1[ONA JMIMHHOTO IIPSIMOTO
IIPOBOJHHUKA W  3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT DpcTeaa.
B3anmoeiictBre NpOBOJHUKOB C TOKOM

4.3.4

Cuna Amnepa, e€ MOAyNb U HallpaBJICHUE

435

Cuna Jlopenna, €€ MOAyNb W HarpaBJICHHE.
JIBM>KeHHE 3apsKECHHOU YaCTHUIIBI B
OJHOPOJHOM MarHuTHOM Tmose. Paborta cuiibl
Jlopenua

4.3.6

SIBiieHUE ANEKTPOMATHUTHOW HHAYKIIUN

4.3.7

IToTOoK BEKTOpa MarHUTHOW MHIyKIIUU

4.3.8

OJIC wuHaykuuu. 3aKOH H3JIEKTPOMAarHUTHOM
nHaykuuu Papanes




4.3.9

BuxpeBoe  anmektpuueckoe  mose.  IJC
HHAYKIINH B IIPOBOAHHKE, ABHMXKYIICMCA
MOCTYMaTebHO B OJAHOPOJHOM MarHUTHOM
noJse

4.3.10

[IpaBuno Jlenna

43.11

NunykTuBHOCTh.  SIBIEHHME  CaMOWHIYKIIHH.
OJIC camouHIYKIIMH

4.3.12

9Hepr1/1;1 MAardvuTHOTIO IT0JIA KaTyHIKKW C TOKOM

4.3.13

:‘)J'ICKTPOMaFHI/ITHOC I10JIC

4.3.14

Texanueckue YCTpOﬁCTBaZ IIOCTOSAHHBIC
MAarHuThbl, JICKTPOMArHUThI, SJICKTPOABUTATCIIb,
YCKOPUTCIIN QJICMCHTAPHbIX qaCTHull,
HHAYKOOUOHHAA I1€Yb

4.3.15

[Tpaktuyeckue paboTsl. M3yueHrne MarHUTHOTO
noJie Karyllku ¢ TokoM. MccnenoBanue
JIUCTBUSL TOCTOSTHHOTO MAarHuTa Ha PaMKy C
TOKOM. Hccnenoanue SIBJICHUS
ANIEKTPOMArHUTHON UHIYKLIUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenbuas cHCTEMA. CB00OOIHBIE
KOJIeOaHusI. l'apmonnueckue  KojeOaHUs.
Ilepuon, wuwactora, ammurysa u  (asa
KoJIcOaHMI

5.1.2

IIpyxuHHBIE ~ MasATHHK.  MareMaTudeckuit
MasATHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoseOaHui.
Kunematuueckoen JIuUHAMUYECKOE OIHCAHUE
KOJICOATEeIbHOTO IBHKCHHS

5.1.4

[IpeBpamienrie SHEPruM TPU TAPMOHHUYECKUX
kosneOanusax. CBsi3b aMIUIATYIBI KoOJIeOaHUI
UCXOMHOW  BEIMYMHBI €  aMIUIATYJaMH
KoJe0aHui e€ CKOPOCTH U YCKOPEHHUS

5.1.5

KonebatenbHbIit KOHTYD. CBoOo1HBIE
AIIEKTPOMArHUTHBIE KOJIeOaHWsI B WACATHBHOM
KOJIeOaTeTbHOM KOHTYpEe. AHAIOTHA MEXKIY
MEXaHHYECKUMH W DJIEKTPOMArHUTHBIMHU
konebanusmu. @opmyna TomcoHa

5.1.6

3aKOH COXpaHCHHsSI DJHEPrUU B HUACATHHOM
KOJIeOaTeIIbHOM KOHTYPE




5.1.7

BbeiHyXeHHbIE ~ MeXaHW4YecKue  KosieOaHus.
Pe3onanc. Pe3onancHas kpuBasi. BelHyX1eHHbBIE
SJICKTPOMArdHUTHLIC KoJIeOaHMUsI.

5.1.8

[TepemenHbII TOK. CunycoOuIAIbHBIN
MEpPEMEHHBIN TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYAHOE
W JEHCTBYyIOIEE 3HAYE€HWE CHUJIBI TOKa |
HaIPsHKESHUS

5.1.10

Tpanchopmatop. [IpomsBoacTBo, mepegada u
noTpebieHue 3JIEKTPUYECKON SHEPIUHU.
OKOJIOTUYECKUE PHUCKU TMpPU TPOU3BOJICTBE
ANEKTPUUYECKOM SHEPIUHU. KynsTypa
HCITOJIb30BaHUS 3JIEKTPOIHEPTUU B
MMOBCEAHEBHOM KH3HU

5.1.11

Texuuueckue YCTpOMCTBA: ceiicmorpad,
IEKTPUUECKUH 3BOHOK, JIMHUHU IEKTpoIepesayd

5.1.12

IIpaxTrueckue paboTHI. Hccnenoanue
3aBUCHUMOCTH IIepHOJia MaJlbIX KoJIeOaHui rpy3a
Ha HUTU OT JUIMHBI HUTU M MaccCel Ipy3a.
HccenenoBanue NmEepeMEHHOTO TOKA B LENU U3
IIOCJIEI0BATEIILHO COCAMHEHHBIX KOHACHCATOPA,
KaTYIIKU U PE3UCTOPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHn4eckue BOJTHBI, YCIIOBHSI
591 pacrpocTpaHeHHs. [epuon. CkopocTb
o pacrpocTpaHeHus u JUIMHA BOJIHBL.
[TonepeyHbie ¥ POIOTBHBIC BOJIHBI
599 Wutepdepentyst u audpaxust MEXaHUIECKUX
o BOJIH
593 3Byk. Ckopocth 3Byka. I'poMKOCTh 3BYyKa.
o BricoTa ToHa. TemOp 3ByKa
DeKTpOMarHUTHBIC BOJTHBI. YcnoBus
524 U3ITY9CHUS ANEKTPOMATrHUTHBIX BOJTH.
o BsauMuas opueHranus BexkTopoB E, B u v B
AIIEKTPOMArHUTHON BOJIHE B BaKyyMe
CaoiicTBa ANIEKTPOMATrHUTHBIX BOJIH:
595 OTpaXEHHE,  NPEJIOMJICHHE,  MOJISPHU3AINS,
Tudpakius, uHTeppepeHIus. CkopocThb
AIIEKTPOMATrHUTHBIX BOJIH
5.2.6 [Ixama snekTpoMarHuTHHIX BOJH. [IpruMeHeHne




SJICKTPOMArdHUTHBIX BOJIH B TCXHUKC U 6BITy

5.2.7

[lpuHuMIIBI  pagMoOCBSI3M W TEJICBUACHHS.
Pagunomoxamusi. DNeKTPOMarHuTHOE
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

5.2.8

TexHuueckue  ycTpoHCTBa:  MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPa3ByKOBas IUArHOCTHUKA B
TEXHUKE U MEIUIMHE, pajiap, paIuoNnpUEMHIK,
TeNneBU30p, aHTeHHa, Tenedon, CBY-meup

5.3

OIITHUKA

5.3.1

[IpssMonHEHOE pacIpOCTpaHEHUE CBETa B
onHOpoIHOM cpene. JIyu cBeTa

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETa.
[TocTpoenue n300paxeHuil B MIOCKOM 3epKae

5.3.3

HpeHOMHeHI/Ie cBeTa. 3aKOHBI MIPECIOMJICHUA
cBeTa. AOCONIOTHBIN IMOKa3aTeNhb MMPCJIOMIICHU A

5.3.4

ITonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblil
YroJ1 IOJIHOTO BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcusi cBeta. CHOXHBIM cocTaB 0enoro
cBeta. [Ber

5.3.6

Cobuparomue u paccenBaromue JUH3bl. ToHKas
nuH3a. POKyCHOE pacCTOSHUE M OINTHYECKas
cuJia TOHKOM nuH3bI. [locTpoenue n3odpaxxkeHuit
B COOMpAaIOIIMX M PACCEHBAIOIIUX JIMH3AX.
PopMmyna  TOHKOW  JIMH3BL.  YBEJIWYEHHUE,
JlaBaeMo€ JIMH301

5.3.7

IIpenensl  IPUMEHUMOCTH  T'€OMETPUYECKOM
OIITUKH

5.3.8

Wutepdepenms CBETa. KorepenThsie
HCTOYHUKHU. VYcnosus HaAOJI0ICHUS
MaKCHMYMOB U MUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTUHE  OT  JBYX
cuH(pa3HbIX KOTEPEHTHBIX HICTOYHUKOB

5.3.9

Hudpakmus ceeta. udpakimoHHas peméTka.
VYcnoBue HaOMIOACHUS TJIaBHBIX MaKCUMYMOB
NpyU NaJeHUM MOHOXPOMATHYECKOTO CBETA Ha

TUGPAKIIMOHHYIO PEHIETKY

5.3.10

[Tonmapusanus ceera

5.3.11

TexHuueckue  yCTpoWCTBAa:  OYKHM,  JIyIa,
¢doroanmnapar, IIPOEKIINOHHBIN ammapar,
MHUKPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,




nudpakoHHas PEemETKa, MOJISTPOU/T

5.3.12

[TpakTrueckue pabotsl. 3mepenue nokasarens
MPETOMIICHUS. Uccnenosanue CBOMCTB
H300paKeHUI B JINH3aX. HaoOmronenue
JMCTIEPCUU CBETA

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTU

6.1

I'panunbt MPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKHU. [TocTynaTsr TEOPUH
OTHOCHUTEIIbHOCTH: HWHBApPUAHTHOCTH MOYJIS
CKOPOCTH CBETa B  BaKyyMmMe, [PUHIIHI
OTHOCHTEIBHOCTH DHUHIITEeHHA

6.2

OTHOCHUTEIHLHOCTH OJHOBPEMCHHOCTH.
38.M€,I[J'I€HI/I€ BPCMCHHU U COKpPAIICHUC TIINHBI

6.3

3Hepr1/151 " UMITYJIbC CBO60,Z[HOI>1 YaCTHUIIbI

6.4

CBsi3b  MacChl C OHEprued W HUMITYJIBCOM
CBOOOIHOM YaCTHULIBI. DHeprus IMOKOS
CBOOOHOM YaCTULIbI

KBAHTOBAS ®U3UKA

7.1

JIEMEHTBI KBAHTOBOU OIITUKU

7.11

®otonbl. Popmyna Ilnanka cBs3M SHeEpruu
¢doToHA C ero 4acTOTOW. DHEPrus U HUMITYIbC
dboToHa

7.1.2

OtkpeiTHe © uccienoBanue ¢Gorodpexra.
Omeitel A.I'. CtoneroBa. 3akoHbl poTodrpdexra

7.1.3

VYpaBuenue DOifHmreliHa g dorodrddekra.
«Kpacnas rpanuna» gortospdexra

7.1.4

Hasnenune cBera. OnbiTel [1.H. Jlebenena

7.1.5

XUMHNYECKOE JIEUCTBUE CBETA

7.1.6

TexHu4decknue  yCTPOMCTBA: (hOTORIIEMEHT,
dboTomaTyuk, comHeuHast 6arapesi, CBETO U0/

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OmeiTel Pezepdopaa
10 UCCJIEIOBAHUIO CTPOEHUS aToMa.
[ImanerapHast MoJi€b aTOMa

7.2.2

IToctynatel bopa. M3nydeHue u moriomeHue
(OTOHOB IIPU NEPEXOAE ATOMA C OJJHOI'O YPOBHS
SHepruM Ha Jpyroil. Buabl cnektpos. Crektp
YPOBHEH DHEPIHH aTOMa BOJOPOIa

7.2.3

BoaHoBrle cBoiicTBa yacTtull. BoaHBI Ie




bpoinsa. KopnyCKynssipHO-BOJHOBOW Tyajlu3M.
Judpakius 37eKTpOHOB Ha KpHUCTaIax

71.2.4

CroHTagHOE n BBIHYKJICHHOC HU3JTyUYCHHUC.
YceTpoicTBO ¥ MpUHIUTT pabOTHI Jia3zepa

7.2.5

TexHuueckue  yCTpOWCTBA:  CIEKTpaJIbHbIN
aHanu3  (CHEKTPOCKOM), Ja3ep, KBaHTOBBIM
KOMITBIOTEP

7.2.6

[TpakTuueckue paboTHI. Hab6mronenue
JMHEWYaTOro CIIEKTPa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOIIOAEHUS 51 perucTpanuu
AJIIEeMEHTAPHBIX YaCTHUII

7.3.2

OTkpbITHE PaMOAKTUBHOCTH. OnbIThI
Pezeppopna 1mo  ompexaeneHuro  cocraBa
paauoakTUBHOrO m3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3JIy4yeHHs.. Bausaue
PaMOAKTUBHOCTHU Ha KHUBbIE OPraHU3MbI

7.3.3

OtkpelTHe npoTOHAa M HeWTpoHa. HykinoHHas
mozens sipa ['eiizenbepra — MBanenko. 3apsn
anpa. MaccoBoe uucio sauapa. M3oromnst

7.3.4

Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIN
Oera-pacmaj. lNamma-usnyuenue. 3aKoH
paZivoaKkTUBHOIO pacnaaa

7.3.5

DHeprusi CBSI3M HYKJIOHOB B siape. SnepHbie
cwibl. Jledekt Maccel sapa

7.3.6

SnepHble peakuuu. [lenenue u cUHTE3 S1Ep

7.3.7

SnepHblii  peaktop. TepMOsIIEpHBIM CHUHTE3.
[TpoGiembl u IIEPCIIEKTUBbI SIEPHOMN
HHEPreTUKU. DKOJOIMYECKUE ACIEKThI AAEpHON
SHEPreTUKU

7.3.8

DnemMeHTapHbIe YaCTHULBI. OTtkpbiTHE
IIO3UTPOHA. @yH1TaMEHTaJIbHbIE
B3aNMOIECHCTBHUS

7.3.9

TexHuueckue ycTpoMCTBA: AO3UMETpP, Kamepa
Bunscona, sinepHblil peakTop, aToMHas 6om0Oa

7.3.10

[TpakTuueckue pabotsl. VMccnenoBanue Tpekos
yacTull (10 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3UNKU

8.1

Bun 3Bé3mHor0 HeOa. Co3Be3nus, spKkue 3BE3bI,




IIJIAaHETHI, UX BUJANMOC JIBUXKCHHUC

8.2

Conneunas cuctema. [lmaHeTsl 3eMHOM TpYyNIIBL.
HHaHeTLI-FI/IFaHTLI n Uux CHYTHI/IKI/I, KapJ'II/IKOBI)IC
wianeTbl. Manble Tesra CoJTHEUHOM CUCTEMEI

8.3

Comnne, dorochepa m armocdepa. ConHeunas
AKTUBHOCTh

8.4

Uctounnk sHeprun CoJiHIa U 3BE3NT

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBETUMOCTh,  paJWyC, TEMIeparypa, HUX
B3aUMOCBsI3b.  JlmarpamMma  «CIEKTpajbHBIN
KJacC — CBETHMMOCTBbY». 3BE3ALI IJIABHOMU
MOCJIEA0OBATENLHOCTH. 3aBUCHMOCTL «Macca —
CBETUMOCTEY IS 3BE3 ] IJIaBHOM
MOCJICA0OBATEILHOCTH

8.6

Buyrpennee crpoenue 3BE3n. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U IBOJIIOLIUU
Codua u 3BE311. DTanbl KU3HU 3BE3

8.7

Mneunsiii  Ilyre  —  nHama  [amakrtuka.
CnupanbHas CTPYKTypa lNanakTukwy,
pacripeneneHue  3BE3J, rasa M IBUIM.
[Tonoxenue u nBwkenue CousHia B ["anmaktuke.
IMnockas u  cdepudeckas  MOJICUCTEMBI
TamakTuku

8.8

Tunsl ramakTuk. PaguoranakThkd W KBas3apsbl
YéEpHble ObIpBI B sAPax raJakTHK

8.9

Bcenennas. Pacmmpenne Bceenennoil. 3akoH
Xab6ma. Paszberanue ramaktuk. Bospact u
paguyc Bcenennoii, Teopust boapmoro B3peiBa.
Mopgens «ropsiueri Bceenennoi». PenmkroBoe
U3ITyYCHHE

8.10

MacmrabHas CTPYKTypa Bcenennoii.
Meraranaktuka.  Hepeménnpie  npoOnembl
aCTPOHOMHH




MPOBEPSEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIBHOMN
IPOTPAMMBI CPEJJHET'O OBILIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaAHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM pe3yJbTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON MPOrPaMMbl CPeIHEro
001ero ooOpazoBaHus

1

ChopmupoBaHHOCTh YMEHHMI pacro3HaBaTh (DU3MUYECKUE SBIICHUS

(npoueccm) H 0OBICHATH UX Ha OCHOBE HU3YYCHHBIX 3aKOHOB

BJ'Ia,Z[eHI/Ie OCHOBOIIOJIararommuMmn (bI/ISI/I‘leCKI/IMI/I INOHATHUAMHU U

BCIIMYMHAMHU, XapaKTCPU3YIOIIUMHU CI)I/I3I/I‘leCKI/Ie PO ECChI

ChopMUpOBaHHOCTb YMEHUN MPUMEHATh 3aKOHBI KJIACCHYECKOU
MEXaHUKH,  MOJEKYIIpHOW  (QU3MKM U  TEPMOJMHAMUKHU,
UIEKTPOJMHAMUKHU, KBAHTOBOM (PU3MKH JJIS aHAIN3a U OOBSICHEHUS
SBJICHUI MUKpOMHpA, MAKPOMUpPA U MEeraMHpa, pa3jinyarh YCIOBUS
(rpaHuupl, 00MaCTH) MPUMEHUMOCTH  (DU3MYECKUX  3aKOHOB,
NOHMMAaTh BCEOOLMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCTIOJIb30BaHMS YaCTHBIX 3aKOHOB;
aHaNM3UpOBaTh (PU3MYECKHE TIPOLECCHl, HCHONb3YS OCHOBHBIC

IMOJIOKCHH S, 3aKOHBI 1 3aKOHOMCPHOCTH

ChopMUpOBaHHOCTh YMEHHUS pa3INyuaTh YCIOBHS MPHUMEHUMOCTH

MoieTIel PU3NIECKHX Tell U TIPOIECCOB (SBICHMI)

ChopMUpOBaHHOCTh YMEHHUSI pellaTh PAcu€THBIC 33/Ja4d C SIBHO
3aJaHHOM ¥ HEABHO 33JaHHOW (M3MYECKOM MOJENblo: Ha
OCHOBAHMHU aHaJU3a YCIOBUS BbIOMpaATh (PU3HUECKHUE MOJIENH,
OTBeyarolue TpeOOBaHUAM 3a/1a4k, IPUMEHSTh (OPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M  TOCTYJaThl (U3UYECKUX TEOpUH  TpHU
UCIOJIb30BAaHUM  MaTEeMaTHYEeCKUX METOJIOB peUIeHUs 3ajad,
OPOBOAMTH pacdy€Tbl Ha OCHOBAHMM MMEIOLIUXCS JAHHBIX,
AQHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATh METOJIbI PELIEHUS C

y‘IéTOM IMOJIYYCHHBIX PE3YJIbTATOB

PemaTh kauecTBeHHbBIE 3a/lauM, TpeOYyIOIIME NMPUMEHEHUs 3HaHUM
W3 pa3HbIX pa3JelioB MIKOJBHOTO Kypca (U3HKH, a TaKKe
MHTETPalUy 3HAHUW W3 APYTUX IPEIMETOB €CTECTBEHHOHAYYHOTO

IIUKJIa: BBICTPAUBATh JIOTMUECKYIO LIEMOUYKY PACCyKAEHUHN ¢ OMOpoi




Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMECPHOCTH U (1)I/ISI/I‘I€CKI/I€ SABJICHUA

BJ'Ia)IGHI/Ie OCHOBHBIMHU METOJaMU HAay4YHOro IIO3HAaHUAI,
UCIOJIb3YeMbIMU B (PU3UKE: MPOBOAUTH NpPSMble U KOCBEHHBIE
u3MepeHus (U3UIECKUX BEITMYMH, BBIOWpAas ONTUMAIBHBIN CIIOCO0
U3MEpPEHUs] U UCHOJb3ys  H3BECTHbIE  METOABI  OLEHKHU
MOTPEITHOCTEN HU3MEPEHHUI, MPOBOJAUTH HcclieIoBaHue
3aBUCHUMOCTEH (DM3MUECKUX BEJIMYHUH C HCIOJIb30BAHUEM IPSMBIX
U3MEpeHuil, OOBSICHATH IMOJIyYEHHBIE pE3YJIbTAaThl, HCHOJIb3Ys
(¢u3nueckue TEOpUH, 3aKOHBI M TOHSATHUS, M JIENaTh BBIBOIbI;
coOmrofaTy TmpaBwia O€30MacHOTO Tpyda TMpU MPOBEACHUU
UCCIIEIOBaHUI B paMKax Y4eOHOTO OHKCIEpUMEHTa U YyueOHO-
UCCIIEJIOBATENIbCKON JESATENIbHOCTH C HCIOJIb30BAaHUEM ITU(PPOBBIX

U3MEPUTENBHBIX YCTPOUCTB M 1TaOOPaTOPHOTO 000PYIOBAHMS

ChopMUpOBaHHOCTh YMEHHMH aHAIM3MpPOBAaTh U  OLIEHUBATb
HOCTEICTBUSL  OBITOBOW W  MPOM3BOJCTBEHHOW J€SATEIbHOCTH
4eJ0BEKa, CBS3aHHOM € (U3UYECKUMH IPOLECCaMH, C IMO3ULHH
9KOJIOTUYECKON 0€30MacHOCTH; MPEJCTABICHUNA O palMOHAIbLHOM
[IPUPOJOIIONL30BAHUM, @ TaKKe€ pPasyMHOM HCIIOJIb30BAHUU
JOCTHKCHUM HAYKM W TEXHOJOTHMH I JAJIbHEUIIEro pa3BUTHUSA

YeJI0BEUYECKOro 0O0IEeCTBA

OBnageHue pa3IMYHBIMH crocobamMu paboThl ¢ HH(pOpMaIuei
(U3NYECKOTO COAEPIKaHUS C HCIOJIb30BAaHHEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJM3a ¥ OIICHKH JJOCTOBEPHOCTH MOJy4aeMoi nHpopMaIu

10

ChopmupoBaHHOCTH yMEHUH MPUMEHSATH OCHOBOTIOJATAIOIINE
ACTPOHOMHUYECKUE MOHATHS, TEOPUM M 3aKOHBI JUISI aHAIU3a U
00BsiCHEHUST (PU3MUECKUX TPOIECCOB, MPOUCXOIANINX Ha 3BE3IaX, B
3BE3JHBIX CHUCTEMAX, B MEKIAIAKTUYECKON Cpeae; ABUKECHUS

HeOECHBIX TeJI, DBOJIIONMH 3BE311 U BeeeHHomn




HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPAEMBIX HA
EI'D I1O PU3UKE

Kon
pasnena/t
eMbl

Kon
Jj1eMe
HTA

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

MEXAHHKA

1.1

KNHEMATHUKA

111

MexaHndeckoe JABHXXCHHUC. OTHOCHUTEIIFHOCTh

MCXaHUYCCKOI'O ABMXKCHM . Cucrema oTcuéra

1.1.2

MaTepI/IaJ'IBHaSI TOYKa.

7 TPAEKTOPHE
E& paamyc-BeKkTop:
7(e)=(xlr) Wz ) =(2)),

!
L=
~

TpaeKTopis,

[ B

TepeMelIeHIe:
Ar =r1(ty)—r(t)=r,—1 = *
= (Ax, Ay, Az),

et

IYTE.
CroeHIle NepeMelleHHIT:

Ny =0, + 8

1.1.3

CkopocTb MaTepualIbHOU TOUKHU:

—

== (v0,.0.).

U, =—L =x,. aHAIOII4HO v, =V, U.=ZI,.
=0

Crno:KeHIle CKopocTeil: 6, =0, + 0, -
Brruncnenue nepemenieHus ¥ MyTd MaTepuaibHOU TOUKU
IpU NPSMOJMHEHHOM JBUKEHHUU BJIOJIb OCH X IO rpaduKy

3aBHCUMOCTH Vx(t)




- . AD .,
YCKDPEHIIE MAaTCPHAMBHOII TOYKIL O = — =u =
Af |y
1.14
Au . . .
a,=—2* =(u,).'. agamorm4HO a, =(v, )', a.=(v.)
Ay ’
PaBHOMEpHOE NPAMOJIIMHENTHOE ABUKECHHUE:!
115 xX(t) = xg + Vput
U, (t) — vy = const
PaBHOYCKOpEeHHOE MPSAMOIMHEITHOE ABM)KECHHE:
(1) +u, t+ 4
x(t)=x,+uv, 1+
1] Ox 2
v it)=uy, +at
1.16 a,. = const
22 _ 4 A
Uy, —y,=<a, [""’2 ""’1]
o+,
TIpIr ABIDKEHIN B OJTHOM HANPABIECHII IyTh S = 1 2.
CBoOonHOe majieHne. Y CKOpeHne CBOOOHOTO MaACHHUS.
Vi l§ ﬂo
Mo o
(0] Xo (
JIBmxeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:
1.1.7 [.‘n.'{t} =x; +U,t=x +U,cosa-f
A . 2
]\,1'(?} =Vt Uyt + & =V, +U,sina- L
: 2 2
v (f)=v, =uv,cosu
v.(t)=v,, +gt=v,5mna— gt
g.=0
g, =—8= const
KpuBonuHeitHoe aBuxkeHHe. [[BHKeHnE MaTepUaIbHON
1.1.8

TOYKH 110 OKPY>KHOCTH.

VYrnoBas ¥ TMHEHHAS] CKOPOCTh TOUKH:




v = wR

IIpn paBHOMEPHOM JIBUKEHHUH TOYKH IO OKPYKHOCTH

_27r_2
w= = v

. HeHTpocTpeMuTenbHOE YCKOPEHHE TOUKH:

. [lonHoe yckopeHue maTepuaibHON TOYKU

1.1.9

TBépI[OC TCJIO. HOCTyrIaTeJ'IBHOG " BpaliaTCJIbHOC IBUIKCHUC

TBEPJIOTO TENA

1.2

JUHAMHUKA

1.2.1

NuepunansHbie cucremsl otcuéra. [lepspiit 3akoH HeroToHa.

HpI/IHI_II/IH OTHOCHUTENBHOCTH [ anmmnes

1.2.2

Macca tena. IlioTHOCTE BelecTBa:

m

P=7

1.2.3

Cuna. [IpuHIMNO Cyneprno3uLuy CHIIL:

>

FpaBHo,qei/iCTB =F +F+..

1.2.4

Bropoii 3akon Hetotona: 11t marepuanbHoil Touku B 1ICO

>
>

Fl = ma1

Ap = FAt

npu F = const

1.2.5

—
‘FL? FEI

Tpetuit 3akoH HproTOHA 1711 MaTEpUANIBHBIX TOYEK:

>

Fi; = —Fp

1.2.6

3aKOH BCGMI/IpHOFO TATOTCHUS. CHJIIbBI HpI/ITH)KCHI/IH Me>1<z[y
TOYCYHBIMU MaCCaMH paBHBI
mim,
RZ

F=aG

Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCMMOCTb CHIIBI




TSDKECTH OT BBICOTHL h Haa TIOBCPXHOCTBIO IIJIAHCTHI

pamuycom RO:

GMm
m =
9= Ry + h)2
1.2.7 Cuna ynpyroctu. 3akon ['yka: F, = —kx
Cuna tpenus. Cyxoe TpeHue.
Cuna Tpenus CKoJbxeHus: Fr, = uN
1.2.8
Cuna tpenus nokost: Fy, < uN
KoaddumumenT tpenns
1.2.9 JaBnenue: p = Z—l
1.3 CTATUKA
o
F
131
MOMEHT CHJIBI OTHOCUTENILHO OCH BpPAIICHHS:
IM| = FI, rne | — utedo cunbl F OTHOCHUTENBHO OCH,
npoxojsmieit yepes Touky O neprneHauKyasIpHO PUCYHKY
LenTp macc Tena. LieHTp Macc cucTeMbl MaTepHATBHBIX
TOYEK:
myry + myry+...
T: =
132 .M. my + m2+. B
B ogHOpoaHOM 1071€ TSKECTH (g = const) LEHTP Macce Tena
COBIIQ/IACT C €T0 IIEHTPOM TSHKECTH
VYcnosus paBaoBecust TBEporo Tena B MCO:
1.3.3 I*M1 +M,+...=0
\[}:"1 +F,+...=0
1.34 3akon [lackans
HaBnenue B )uakoctu, noxosimeiics 8 UCO:
1.35
P =Dpo +pgh
136 3akoH Apxumena: Fapy = —Pyurecn

€CJIH TEJIO U XKUIAKOCTh ImokosTcs B UCO, To




FApX = ngBblTeCH

VYcioBue 1iaBaHus TEN

1.4

3AKOHbI COXPAHEHU S B MEXAHUKE

- -

14.1 Nmnynbc MaTepuaibHOM TOYKH: p = mv
1.4.2 NmMmnynbc cUCTEMBI TEN: p = pg + po+...
3aKOH U3MEHEHUS U COXPAHEHUS] UMITYJIbCA:
B 1CO
Ap = A(pl + p2+- ' ) = FlBHeLLIHAt + FZBHeLUHAt+- -
143 A o
B UCO , ecitu Ap = A(p; + p+...) =0, eciu
FlBHe].LIH + FZBHeLLIH +...=0
PeakTrBHOE NBUKEHUE
F
1.4.4 Ar X
PaboTa cuibl Ha MaloM MEepEeMEIeHUN:
A =|1f'| |,-'l'-.f|-c05 a=F, Ax
-/(;
0}
MOoOITHOCTh CHUJIBI:
1.4.5 eciu 3a BpeMs At paboTa CUIIbI U3MEHSAETCS Ha , TO
MOIITHOCTb CHJIBI
AA
P=— =F-v-cosa
Aty 4
Kunerndeckas sHEprus MaTeprUagIbHON TOUKH:
mv?  p?
1.4.6 EKI/IH = T = %

3aKOH M3MEHECHHUS KHHETUYECKOM OHEPTHUU CUCTEMBI

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




[ToreHnmanbHas 3HEprus:
JUISL IOTEHIIMATBHBIX CHIT

AlZ = ElncrreHu - EZHOTeHu_= AEHOTeHL[

[TorennmanbHas 3HEPrysi MaTEpUATbLHON TOYKU B

1.4.7 OJHOPOJTHOM TIOJIE TSKECTH:
Enoreny = mgh
[ToTeHnmanpHast SHEPTUS YIPYTO AehOPMUPOBAHHOTO TEJa:
e =
noTeny 5
3aK0H N3MEHEHUS U COXPAHCHHS MEXaHHMYECKOW SHEPTUH:
1.4.8 Fosex = B Bz
B IICO AE,ex = Ascex HEMOTEHIL. CHs
B HICO AE,ex = 0, eCIH Agcex menoresmn can = 0
15 MEXAHUYECKHNE KOJIEBAHU S 1 BOJIHBI
lapmonmueckue  konebaHusT ~ MaTepUaTbHOM  TOYKH.
Ammmutyna u ¢asza  konebanuil. Kunemaruueckoe
OIHUCaHME:
x(1) = Asin| @r +o, ).
v.() =x.
a(d=(v,), =) =a +0'x=0,
r7I€ X - CMEIICHUE U3 PAaBHOBECHSI.
JluHaMuuecKoe onucanue: ma, = —kx, rae k = mw? . 910
151 3HAYUT, 4TO F, = —kx.
DHEpPreTUYecKoe OITMCaHHE (3akoH COXpaHECHUS
MEXaHUYECKOM YHEPTUN):
2 2 2 2
CBsi3b aMIUTUTYIBI KOJICOAHHWI CMEIICHUSI MaTepHaTbHOU
TOYKA C aMIUTUTyJaMHd KojeOaHuii e€ CKOpoCTH |
YCKOPECHHUSI:
Upee =04, @__ = @4
1.5.2 [Tepnoa u yacToTa KoJeOaHUH:




2n 1
T —_— —— —
@ v
[Tepmon ManmbIix CBOOOJHBIX KOJIEOAHWNW MaTEMaTHUECKOTO

MasiTHHKA:

T=2?[\/I
g

[Teproa cBOOOHBIX KOJIEOAHUI TPYKUHHOTO MAaITHHUKA!

T=2m >
Ik

153 Breinyxnennbie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsle ¥ mpojodbHble  BONHBL — CKOpOCTbH

1.54 pacrpoCTpaHEHUs U JUIMHA BOJHBL: A = vT = %
Wntepdepenuus u audpaxius BOJIH

1.5.5 3Byk. CKOpOCTb 3BYyKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOANHAMUKA
2.1 MOJIEKYJISIPHAS ®U3UKA

Mopenu cTpoeHus ra3os, )KUAKOCTEN U TBEPAbIX Teid. IlycTs
TEpMOJAMHAMHYECKast cucrtemMa (Teno) coctoutr u3 N
OJIMHAKOBBIX MOJIEKYII. TOraa KoJIN4ecTBO BELIECTBA

2.1.1 o= N_m

Ny u

rae N, — yucio ABorajapo, M — macca CUCTEMHI (Tena), [ —
MOJISIpHAsi Macca BeIecTBa

2.1.2 TemnioBoe IBIKEHHE aTOMOB U MOJIEKYJT BEIIECTBA

2.1.3 B3aumoselicTBue yactull BemiecTsa

2.14 Huddy3us. bpoyHoBckoe BUKEHHE

2.1.5 Monens naeansaoro raza 8 MKT
CBsi3p MeXAy [JaBl€HHEM M CpeAHEed KHUHETUYECKOU
SHEpruel MOCTYNaTeIbHOTO TEIUIOBOTO JBIKECHHS MOJIEKYI

2.1.6 uzeanbHOro raza (ocHoBHoe ypasHenue MKT):

=—mnv- =n-| —
P i 3 L2

n- £

T

1 i 2 (m@?) 2 —
_ 3

\




o N
Trae m0 — macca OIHOU MOJICKYJIBI, N = ; - KOHICHTpaluAa

MOJIEKYIT

2.1.7

AoOcomroTHas Temrepatypa: T =t +273K

2.1.8

CBsA3b TEMIIEpAaTypbl Ta3za €O CPEIHEH KUHETUYECKOM
SHEprueil MOCTYMaTeIbHOTO TEIJIOBOIO JIBHXKEHHUS €ro

MOJIEKYIIL:

I 1
P =E.i'c]‘“
\ 2

e 2

2.1.9

VYpasuenne p = nkT

2.1.10

MOI[eJ'H: HACAJIBHOTO I'a3a B TCPMOANHAMMUKE:

| Vpaprerse Merzieesa — KianeHposa
| BIpevkeHHe U1 BHYTPeHHEH SHEPIHH

VpaBHeHHNe MeHeneeBa — KianmeiipoHa (mpimeH
JAIIICH):

oV =""RT =vRT =NkT, p=PRL
! u

BripaxeHIle 1711 BHyTpeHHell 3HepIinl OIHO0aTOMHO]
rasa (IpHMeHIIMbIe QOPMET 3amIIcH):

U=3vRT =2 NkT =2 RT =ve T =3 p1
2 2 2 2

2.1.11

3aKkoH I[aHI)TOHa I JaBJICHUA CMCCHU Pa3pCKCHHBIX I'a30B:

P =P +p2+

2.1.12

N3omporieccsl B pa3peXeHHOM Tasze ¢ MOCTOSHHBIM YHCIIOM
moJstekys N (C MOCTOSTHHBIM KOJMYECTBOM BEIECTBA V):
uzotepma (T = const): pV = const ,
u3oxopa (V = const): % = const

14
n3obapa (p = const): 7 = const

['paduueckoe npeacraBiaeHne n3onporeccoB Ha PV-, pT- u




VT- nuarpammax.

. . v
OO0ObeIMHEHHBINA ra30BbIA 3aKOH: p? = const

JJI1 TIOCTOSITHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCBIH_IeHHBIe U HCHACBIIICHHBIC IIaphbl. KauecTBenHnas

3aBUCUMOCTD INIOTHOCTH U JAaBJICHUS HACBIIICHHOI'O I1apa OT

2113 TEMIIEPaTyphl, UX HE3aBUCUMOCTh OT 00bEMa HACKHIIIEHHOTO
napa
BnaxnocTts Bo3ayxa.
OTtHocHTeIbHAs BIaXXHOCTD:
2114 5o Pus® _ u(D)
B pHacmLunapa (T) B pHacmmnapa (T)
2115 M3MeHeHMe arperaTHbIX COCTOSIHUI BelllecTBa: UCIapeHue u
o KOH/IEHCAllMs, KHTICHUE KUIKOCTH
W3meHeHue arperaTHbIX COCTOSIHUI BEIleCTBA: IUIABICHUE U
2.1.16
KpHUCTaITU3aIUs
2.1.17 [IpeoOpazoBanue 3Hepruu B (pa3oBbIX Mepexoax
2.2 TEPMOANHAMUKA
2.2.1 TeroBoe paBHOBECUE U TEMIIEPATYpA
2.2.2 BuyrpeHnHss sneprus
Temnonepenaya Kak crnocod W3MEHEHHS BHYTPEHHEH
2.2.3 sHeprun  Oe3  coBepumieHus  paborel.  KonBekuws,
TEIUIOIPOBOAHOCTb, U3TyUeHHE
KosnuecTBo TEIIIOTHI.
224 VY nenpHas TETIOEMKOCTh BEIECTBA C:
Q = cmAT
VYaensHas TeruioTa mapooopazoBanus L: Q = Lm.
2.2.5 VY aenbHas TemioTa miasieHus A. Q = Am.
VY enpHas TemIoTa cropaHus Torwuaa : Q = gm
DneMeHTapHas paboTa B TepMOAMHAMUKE: A = pAV
2.2.6 Boruncnenue pabotel 1o rpaduky mnpoumecca Ha pPV-
IrarpaMmme
2.2.7 [TepBbIit 3aKOH TEPMOAMHAMUKH




Q12 = AUy + A1z = (Uz — Up) + Agz

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

2.2.8

Bropoii 3akoH TepmoaunamMuku. HeoOpaTuMbIe mpoIecCh

2.2.9

[Tpuniune! aeiictBus TemaoBbix MamuH. KITJI:

s _ Oy 0] | [Ouc

3 LHET = Harp
@)

r‘|= = 0

0,

2.2.10

MakcumanbHoe 3Hadenue KII1. [{ukn Kapno:
Toae ~Toon ) Do

T, T

HaTp HaTp

max N = Ngge =

2.2.11

VYpaBHeHue TerioBoro d6ananca: Q; + Q, + Qz+...=0

SJIEKTPOIMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanusi Tel U €€ NPOSABICHUS. OIJIEKTPUUYECKUN
3apsan. JlBa Buaa 3apsana. DJIEMEHTAPHBIM 3IEKTPUYECKUI

3apsil. 3aKOH COXpaHEHUS 3JIEKTPUUECKOro 3apsaia

3.1.2

B3aumopneiicteue 3apsn0B. Toueunsle 3aps/ipl. 3aKOH
KynoHa: B 01HOPOJHOM BEIIECTBE C AUIIEKTPUUECKON

MPOHUIIACMOCTBIO &

F=k|‘?1|'|fh= 1 _|".?1|"?J

g1 dmes, 1

3.1.3

Onekrpuueckoe mnose. Ero geiicTBue Ha 3IIEKTPUYECKHE

3apsbl

3.14

F

-

Hanpsk€HHOCTB 3eKTprudecKoro noyst: E =

AnpoGubiit

) _ .. 4
ITonie Toueunoro 3apspa: E, = kr—2

omHOopoaHoe 1oye: E = const.

KapTuHbl TMHMI HANPSHKEHHOCTH ATUX MOJIEN

3.1.5

HOTGHHI/IaIII)HOCTI) OJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3zHoCTh NOTEHIMATIOB U HANPSIKEHUE:
Az = q(p1 — P2) = —qAd = qU.




[TorennmanbHass 3HEPrus 3apsAna B AJIEKTPOCTATUYECKOM
none: W =q¢p, A=-AW

w
[ToTeHtman 3MeKTPOCTATUIECKOTO TOJIS: ¢ = T

CBs13b HaHpﬂ)I(éHHOCTI/I IIOJIA U PA3HOCTH MOTCHUOWAJIOB JIA

OJIHOPOJTHOTO 3JIeKTpocTatudeckoro mosst: U = Ed

[IpuHIMIT CYyNEPIO3UIINU IIEKTPUUECKUX MOJICH:

3.1.6 S >
E = E]_ +E2+...,¢ = (l)l +¢2+...
[TpoBOAHKKY B AIEKTPOCTATHUECKOM IIOJIE.
3.1.7 VYcnoBre paBHOBECHS 3apAI0B: BHYTPH IpoBoAHUKa EL = 0
, BHYTPH ¥ Ha TIOBEPXHOCTH MPOBOTHUKA (¢ = CONSt
318 JudnexTpuku B 3IEKTPOCTATUYECKOM ToJIE.
- JusnexTpuyueckas MPOHUIIAEMOCTH BEIIECTBA €
Konnencarop. DnekTpo€MKoCcTh KOHAEHCaTopa: € = %
3.1.9 ces
DIIEKTPOEMKOCTD IJIOCKOTO KOHJIeHcaTopa: C = TO = &C,
[TapannenbHO€ cOeIMHEHNE KOHIEHCATOPOB:
q=1q +q2+...,U1 = UZ =---:Cnapam1 - Cl + Cz+
3.1.10 [TocnenoBarenbHOE COEIMHEHUE KOHACHCATOPOB:
U=U,+U ! ! + ! +
= Uz 2...,q1=q2 =..., = - - T...
Cnocn Cl CZ
DHeprusi 3aps>KeHHOTO KOHJIEHCATOpa:
3.1.11 _qU _cUu*  ¢*
¢ 2 2 2
3.2 3AKOHBI [TOCTOAHHOI'O TOKA
Cuita Toka:
=59
3.2.1 Aty 0
ITocrostanslii Tok: | = const
st moctosiHHOTO TOKA ( = It
3992 VYcnoBus cymecTBOBaHUS AMEKTPHUIECKOTO TOKA.
o Hanpsokenne U u 3JIC E
3.2.3 3akon OMa Ju1st y9acTKa IeTu:




U
I=—
R

3.2.4

DIIEKTPUYECKOE COIIPOTHUBJICHHUE. 3aBUCUMOCTh
COTIPOTHBJICHUS OJTHOPOJIHOTO MPOBOJHUKA OT €ro JJIUHBI U

CCUCHU. Y,I[GJ'IBHOG COIIPOTUBIICHUE BCIICCTBA.

l
R=p§

3.2.5

Hctounuku Toka. 3/]C ucrounmka Toka:

ACTO]JOHHHXCHJ'I

q

E =

BHYTpeHHee COIMPOTHUBJICHUEC UCTOYHHUKA TOKA

3.2.6

3akon OMa J1j1s IOJTHOHM (3aMKHYTOM) AIIEKTPUYECKON IIeTH:

E=IR +Ir, oTkyna

E.r
= R

3.2.7

[TapannensHoe coeqMHEHUE TPOBOAHUKOB:
I=11+12+..,Ul=U2=_,,
1 1 1

=—+—+..
Rnapann Rl R2

HOCHeI[OBaTe.HBHOG COCANHCHUC HpOBOZ[HI/IKOB:
U=Ul+U2+..,I11=12=.,
RHOCJ] = Rl + R2+ -

3.2.8

Pabota snextpuueckoro Toka: A = [Ut.

3akon [[xoyns — Jlenna: Q = I?Rt

2

Ha pesucrope R:Q = A =I?Rt = Ut = %t

3.2.9

MOIIHOCTB 3JIEKTPUUYECKOTO TOKA:

Ad
P=— =IU

At Ar—0
TeroBast MOIITHOCTH, BbIJEIsIEMas HA PE3UCTOPE:




LF:

P=I"R=—-=IU
R
MonIHOCTh HCTOUYHHKA TOKA:
A
PE- = = EI
At

Ar—

CBOOOHBIE  HOCHTENH  DJJCKTPUYECKUX  3aps0B B

IMPpOBOAHUKAX. MexaHnu3MBbI MMpOBOIUMOCTH TB épI[BIX

3210 METaJUIOB, PAacTBOPOB M PAaCIUIABOB 3JIEKTPOJUTOB, Ta3o0B.
[TonynpoBoauuku. [1oynmpoBOIHUKOBBIN A0
3.3 MAI'HUTHOE ITIOJIE
Mexanuyeckoe B3aMMOJEWCTBHE MArHUTOB. MarHuTHoe
none.  Bekrop  MarHutHOM — wHAYKuMH.  [IpuHIuMn
CYINEpIIO3UIMU MAarHUTHBIX MOJICH:
3.3.1 B =B; + By+...
Jlunnu wuHAYKUMM MarHuTHoro mnouid. KaptuHa nuHui
WHIYKIUU MAarHUTHOTO OJISt M0JIOCOBOTO U
M0IKOBOOOPA3HOTO MOCTOSTHHBIX MarHATOB
OneiT Opcrena. MarHuTHoe 1OJ€ IMPOBOJHHMKA C TOKOM.
332 Kaprtuna nuauii WHAYKIMM MArHUTHOTO TOJIS JUIMHHOTO
o OpsIMOTO  TMPOBOJAHMKA W 3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM
Cunia Amniepa, e€ HanpaBieHue U BennuuHa: F, = [Blsina ,
3.3.3 TJI€ 0. — YroJI MEXK/ly HAalpaBJICHUEM MPOBOJHUKA U EKTOPOM
B
Cuna JlopeHiia, e€ HanpaBJjeHUE U BEIMYHUHA:
334 Fnop =1 q | vBsina ﬁ
A€ o — Yrojd MEXIy BeKTopamMu v W B . JIBmkeHue
3apsKEHHOM YaCTHUIIBI B OJTHOPOTHOM MarHMUTHOM ITOJI€
3.4 DJIEKTPOMATHUTHASA UHAYKIOUA
IToTok BEKTOpa MAarHUTHON MHTYKIIUH:
34.1

® =B, S = BScosa




B

n
4
G729
3.4.2 SIBnenue anexrpomaruuTHOM MHAYKIMU. D /(C nHIyKIIMN
3aKOH 3JIEKTPOMarHuTHOM MHAYKUMKU Papajnes:
3.4.3 AD
A4
{juin'
\d n'f )
!
3JIC MHAYKIKU B TPSIMOM TIPOBOIHUKE UTHHOIA |,
344 . .
JBHXKYIIEMCS CO CKOPOCTBIO v (v L [) B OMHOPOJIHOM
MarHuTHOM nose B: | E; |= Blvcosa , TAe o — yroy Mexay
BEKTOpOM B 1 HOpMasbio n K MIOCKOCTH, B KOTOPOHl JiexKaT
BEKTOPHI luv ;ecimu [ LB ,u v 10 | E; |= Blv
345 [IpaBusio Jlena
NunykrtuBHOCTh: L = ? , maun ® = LI.
346 Camounaykuus. 9/1C caMoMHAyKIIMY:
AN
E, :_L_L =—1I,
Aty
DHeprusi MarHUuTHOTO TOJIS KaTYIIKA C TOKOM:
3.4.7 W = LI?
)
3.5 DJIEKTPOMAI'HUTHBIE KOJIEBAHUA 11 BOJIHBI
3.5.1

Konebarenbupiii KOHTYp. CBOOOMHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHUs B UCATHHOM K0JIe0aTEeTbHOM KOHTYpE:




[ q(1) =G, sin( 0t + @)

11[?:] =g, = o, cos( wt+@y) =1, cos(at +q)

®opmyna Tomcona:

T =2nVLC
, OTKyJIa
21 1
w=—=—
T AILC

CBs13b AMIUIUMTYAbI 3apsga KOHIACHCATOpa C aMHHHTYHOﬁ
CUJIbI TOKA IIPH CBO6OI[HLIX QJICKTPOMAIrHUTHBIX KOJIEOAHUIX

B UACAJIbHOM Kone0aTeIbHOM KOHTYpPC:

Oorae = —

E)

3.5.2

3akoH COXpaHCHUA DHEPIrUr B HUACAIIBHOM KOJIe0aTeIbHOM

KOHTYpE:

3.5.3

BBIHY)KILGHHBIG QJICKTPOMArHUTHBIC KoJieOanus. Pe3onanc

3.5.4

[lepemennsiit Tok. [Ipon3BoacTBO, Nepeaaya u norpedieHue

NIEKTPUUECKOU SHEPrUuun

cu? LIt cuU? LI’
+ = e = e — const.
2 2 2 2

3.55

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH. Bianmnas OpucHTalIUA

BCKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKyyM¢€:

- -

E1Bl1lc

3.5.6

[Ixana IEKTPOMAarHUTHBIX BOJIH. IIpumenenune

SJICKTPOMArHUTHBIX BOJIH B TCXHUKC U 6I)ITy

3.6

OIITUKA

3.6.1

[IpssMonMHENHOE pacnpoCTpaHEHUE CBETa B OJHOPOJHOU

cpene. Touyeunslit uictounuk. Jlyd ceeta

3.6.2

3aKoHBI OTpaKEHUS CBeTa. a = B

alp

S

3.6.3

[TocTpoenne n300pakeHUI B TUIOCKOM 3epKajie




3aKOHbI IPEJIOMIICHUS CBETA.
[Ipenomienue cBera: n,sina = n,sinf.

o Cc
AOCOIOTHBIN MOKa3aTeIb MPEIIOMIICHUS: N5, = -

o n v
OTHOCHUTEIBHBIN TOKA3aTEIb MPETOMIICHUS: TNgpy = n—z = v—l
1 2
n
3.6.4 b
= nz
Xoa my4deid B Ipu3Me.
\"1 = \"2 u H].}']. = Hl}'l
CooTHOIIEHHE YacTOT M COOTHOIIEHHE [UIMH BOJH TMpH
IIEPEX0JIe MOHOXPOMATHUYECKOIO CBETa Yepe3 TIpaHuLly
pazziena IByX ONTHYECKUX CPEI:
Hny<mn )
oy E
3.6.5
[TonHOE BHYTpEHHEE OTPAXKECHHUE.
IIpenenbHbIii yroJl 0JIHOr0 BHYTPEHHETO OTPaKEHUS:
, 1 ny
Sinay, = =—
Noru n,
Cobuparomue ¥ pacceuBarolIMe JHUH3bI. TOHKas JUH3A.
36.6 @DOKYCHOE pacCTOSIHUE U ONTUYECKAsi CUJIA TOHKOM JIMH3bI:
.6. ) "
F
o 1 1 1
DopMyiia TOHKOM JINH3BI: i iTF
ooon_h ISl
YBenuueHue, 1aBaeMoe H30i: ['= — ==
d T
[ ]
3.6.7 H
F
L
PN ™A
s
3.6.8 B ciyuae paccemBaroieii JTMH3bI:




1
D<0=F=—=—>0,
D

| f1
F———T<1

Xon ntyya, IpOILIEIIIEro JIMH3Y MO/ TPOU3BOJILHBIM YIJIIOM K
e€ rimaBHOW onTuyeckod ocu. [locTpoeHune H300pakeHUIA
TOYKH U OTpe3Ka MpsIMOM B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAx

doToanmapar Kak ONTHYECKWH mpubop. [7ma3 kak

3.6.9
OTITUYECKasi CHCTEMA
Wutepdepennus cBera. KorepeHTHbIC UCTOYHUKHU. Y CIIOBHSI
HAOIIOICHUS MaKCHMYMOB u MUHUMYMOB B
UHTEp(PEepPEHIIMOHHON  KapTHHE OT JBYX CHH(Da3HBIX
KOT€PEHTHBIX HCTOYHHUKOB:

3.6.

MAKCIIMYMBI — A=2m % m=0,£1.£2 £3
MITHIMYMET — A= 2}}}+l:]i2-, m=0,£1,+2+3
Hudpakius csera. JudpaxiuonHass pemeérka. YcinoBue
HaOJIONEHUS] TJAaBHBIX MAaKCUMYMOB TIpM HOPMaJIbHOM

3.6.11 naJIcHU MOHOXPOMATUYECKOTO CBETA C JUIMHOW BOJIHBI A Ha
petméTky ¢ nepuoaom d:

dsingp,, =mim=0,+/-1,+/-2,+/-3,..
3.6.12 Hucnepcus cera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU Y AJIU3M

411 I'umoresa M. Ilnanka o kBanTax. ®opmymna [Tnanka: E = hv
®otoHbl. DHeprus poToHa: E = hv = % =pc

4.1.2 : o h
Umnynbse poToHa: p = ===
®otorpdexr.  Ombiter  AI.  CronetoBa.  3aKoOHBI

413 dboTorddekra

414 VpaBuenue DitHmreitHa as hoTodddexra:




Eporona = ABbixoga + Eyyumax

hc hc
rae, E(l)OTOHa =hv = P ABbIXO/E[a = thp = P
Kp
_ mv2may _
Eunmax = 2 = eUsan

4.1.5

JlaBneHue cBera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAKAIOIIYIO TIOBEPXHOCTh

H Ha IIOJIHOCTBIO IIOTJIOIIAIOITYIO ITOBECPXHOCTD

4.2

OU3NKA ATOMA

421

HnaHeTapHaﬂ MOJCJIb aTOMa

4.2.2

[Toctynatel bopa. M3nydyenue u morsomieHue GOTOHOB MpH
nepexoe aToMa ¢ OJHOTO YPOBHS SHEPTUU HA JPYTOM:

hv _ e _ [E, —E

MR n

™m
Y

4.2.3

JInHenyaTple CIEKTPBI.

CHCKTp ypOBHGfI OHCPTHUHU aTOMa BOJOpOaa:

_1363B
E, =222 5123, .

n*

4.3

OU3NKA ATOMHOI'O AJ1PA

43.1

Hyknonnas mozxens siapa I'eiizendepra — MBanenko. 3apsin

anpa. MaccoBoe uncio saapa. M3oTonsl

4.3.2

PannoakTUBHOCTE.

Anbda-pacnan:
A A4 4
- X—>> Y+ He

bera-pacnag.

OneKTpOHHBIN B-pacnan:

A A 1] -~
7 X—= Y+ je+v,
[To3uTpoHHsIi B-pacnan:
A A I
N 0Y + €+ v,

IMamma-uznydenue




-t
3aKoH paanoakTUBHOTO pacmana: N(t) = Ny * 27T

4.3.3 IIycte m — mMacca paauoakTHBHOTO BemlecTBa. Tlorna
-t
m(t) =mgy* 2T
4.3.4 Snepubie peakiuu. [lenenne u cuHTE3 AP




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

10 KJIACC

Msxumies I'.5., byxosues b.b., Corckuit H.H. «®u3uka. 10 kiacc. YueOHUK.
bazosblii u yroyonéuusiit ypoau. ®I'OC». — 12-e uzn., crep. — Mocksa:
IIpocsemenue, 2025r.

11 KJIACC

Msxumies I'.5., byxosues b.b., Uapyrun B.M. «®wu3uka. 11 kinacc. YueOHUK.
bazosslii u yrnyonéuusiit ypoau. ®I'OC». — 12-e uzn., crep. — Mocksa:
IIpocsemenue, 2025r.

METOJUYECKHUE MATEPHUAJIbBI JIS1 YYUTEJIA

MsikuieB I'.5. u ap. @uszuka 10,11 knaccsl: MeToauuec-Kkue peKOMEHIaluu.
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