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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke Ha ypoBHE CcpeaHero oo61ero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOKEHMM U TPeOOBAHMM K Pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsbl, npenacrabieHHbix B ®I'OC COO, a
Takke ¢ yuetom (enepaibHON padouelt nporpammel Bocniutanus u Konnenuu
npernojaBanus  ydeOHoro mpeamera «®Pusznka» B 00pa3oBaTENbHBIX
OpraHU3aAUAX Poccuiickoi ODenepanuu, peaTU3yIOIMX OCHOBHEIE
oOpazoBarenbHbIE POTPAMMBI.

[Iporpamma 1o ¢uzuke omnpegenser o00sA3aTENbHOE MPEIMETHOE
COJIEp’KaHHE, YCTAHABIMBAET PEKOMEHAYEMYIO IMMOCIEI0BATEIbHOCTh U3YUYEHUS
TEM U pa3lelioB y4yeOHOTO TMpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO Tpolecca, BO3PACTHBIX
ocobenHocTeil obyvatontuxcs. [Iporpamma no ¢usuke Aaét mpencTaBlieHUe O
HEeJsiX, COoAepKaHuU, OOIIel cTpaTeruu OOy4YeHHUs, BOCIHMTAHUS M PA3BUTUA
oOydaronuxcsi cpeacrBamMu ydueOHoro mnpenMera «Dusmka» Ha yriayOnéHHOM
YPOBHE.

N3yuenue kypca Gusznku yriryOJI€HHOTO YPOBHS MO3BOJISIET Peain30BaTh
3aaun Mpo(eCcCUOHANTBHOM OpPUEHTAllUU, HANpPABJICHO Ha CO3JaHUE YCIOBUMN
JUISL TIPOSIBIIGHUS CBOMX WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH
KOKIBIM ~ O0y4arolMMCs, KOTOpbIE  HEOOXOMUMBI ISl  MPOJODKCHUS
oOpazoBaHMsi B OpraHu3anusix MnpodeccuoHaIbHOr0 00pa3oBaHMsS IO
Pa3IUYHBIM (PU3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIEIUATLHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IUIAaHUPYEMbIE Pe3yJbTaThl
OCBOCHMSI Kypca (HU3MKM Ha ypOBHE CpeaHero ooOimero oOpa30BaHUS:
JUYHOCTHBIE, METalpeIMETHbIE, NpeIMeTHbe (Ha YIIIyOJIEHHOM YpOBHE).
HaydHo-Meromonornyeckoii OCHOBOM  Juisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM PE3yJIbTaTaM OO0y4YaroIIuXCs,
OCBOMBIIIMX MPOrpaMMmy 1Mo (U3MUKE HA YPOBHE CPEAHETO OOIIero oopa3oBaHus
Ha yrIyOJIEHHOM YPOBHE, SBJISIETCS CUCTEMHO-/IEATETbHOCTHBIN MOAXO0.

[Iporpamma no gu3uke BKIIOYALT:

IUTAaHUPYEMBIE pe3yJbTaThl OCBOEHUS Kypca (PU3UKU Ha YrIIyOJIEHHOM
YpOBHE, B TOM YHCJIC TPEIMETHBIE PE3YJIbTATHI M0 T0JIaM 00YUYEHUS;

conepxkanue yueoHoro npeamera «dusuka» mo rogam o0yueHus.

[Iporpamma 1o (u3uMke HMMEET MNPUMEPHBIM XapakTep MU MOXKET ObITh
UCIIOJIb30BaHA YUUTEISIMU (DU3HUKU IS COCTABIICHUSI CBOMX pabOUMX MPOTPaMM.

[Iporpamma 1o ¢u3HMKe He CKOBBIBAET TBOPUYECKYIO UHUIIMATUBY YUUTENCH
U TPEAOCTABISET BO3MOXKHOCTH Ui PEATU3ALMU PA3TUYHBIX METOJUYECKHUX
MOJIXOJIOB K TpPENojaBaHui0 (U3UKH Ha YIIIyOJIEHHOM YPOBHE IMPHU YCIOBUHU
coxpaHeHus1 00s13aTeIHHOM YaCTH CoJIepKaHus Kypca.

®du3nka KaKk Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauyecTBe ydeOHOTO MpeaMeTa B IIKOJEe, BHOCUT CYIIECTBEHHBIM BKIaa B
cucteMy 3HaHMi 00 oOkpyxkawomem wmupe. I[lIkonpHBIT Kypc O¢Qu3nKn —
CUCTEMOOOPA3yIONIUK  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX TMPEIMETOB,
MOCKOJIbKY (pU3WYECKHe 3aKOHBI JIeKAT B OCHOBE TMPOIIECCOB W SIBJICHUH,
M3y4aeMbIX XUMHEH, Ouosiorueil, ¢uzmueckoil reorpadueil m acTpOHOMUEH.
Hcrnonp3oBaHne W akTUBHOE TMpPUMEHEHHE (PU3WYECKUX 3HAHUN OMPEeTUII0
XapakTep W OypHOE pa3BUTHE PA3HOOOpA3HBIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJIyY€HUsI HOBBIX MaTE€pUAJIOB C
3aJlaHHBIMU  CBOMCTBaMu. I3ydeHue (u3MKM BHOCHT OCHOBHOW BKJIAJ B
dbopMHpOBaHHE ECTECTBEHHO-HAYYHON KapTHHBI MHUpa O0O0ydaromerocs, B



dbopMHpoBaHWEe YMEHUW MPUMEHSITh HAyYHBIH METOJ TMO3HAHUA MpU
BBITIOJIHEHUU UMHU YY€OHBIX UCCIIEIOBAaHUM.

B ocHoBy kypca (u3uku Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUS
MOJIOKEH Ppsii HUJIeHd, KOTOpble MOXHO pacCMaTpuBaTh KaK MPUHIHUIBI €ro
OCTPOCHHMUSI.

Hoea yenocmnocmu. B coOOTBETCTBUM C HEH KypC SIBJISIETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX pa3zesioB (U3HMKHU, BKIIOYACT
KaK BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HeW Marepuan Kypca (GU3MKU
o0beMHEH BOKpYr ¢u3MUeckux Teopuil. Begymmum B Kypce sIBIseTCS
dbopmMHpoBaHUE MPEACTABICHUIN O CTPYKTYPHBIX YPOBHSAX MaTE€pPUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanvzaius npeanosiaraeT UCIoiIb30BaHUE
I'YMaHUTAPHOTO MOTEHIMANa (U3UYECKON HAayKU, OCMBICICHUE CBSI3U PA3BUTHUS
bu3nKkn ¢ pa3BUTHEM OOIIECTBAa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMU U 3KOJIOTMUYECKUMU MPOOJIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc Qu3Mku yriyOi€HHOTO
YpOBHS TpeArojiaraeT 3HAKOMCTBO C IIUPOKUM KPYroM TEXHUYECKUX U
TEXHOJIOTUYECKUX TPWIOKEHUN H3YYEHHBIX TEOpUM M 3akoHOB. [Ipu sTOM
paccMaTpUBAaIOTCSI Ha YpPOBHE OOIIMX TIPEACTABICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOICTBA, M TEXHOJIOTHH.

Hoen 3xonocuszayuu peanusyercss NOCPEACTBOM BBEJICHHUS 3JIEMEHTOB
coliepKaHMs, TOCBAMIEHHBIX HJKOJOTMYECKHM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSA3aHBI C Pa3BUTUEM TEXHUKHU U TEXHOJIOTHH, a Takke 00CYXICHHUS
npo0ieM  palMOHAIILHOTO  MPUPOJIONOJIB30BAHUS M DKOJOTHYECKOM
0€30I11aCHOCTH.

OcBoenue cojiepkaHusi IPOrpaMMbl IO (PU3KKE JTOJDKHO OBITH TOCTPOEHO
Ha MPUHIUINAX CUCTEMHO-JEATEeILHOCTHOrO Toaxoaa. g hus3uku peanusaius
ATUX TPUHIUIOB Oa3upyeTcss Ha HUCIOJB30BAHUU CaMOCTOATEIHLHOTO
AKCIIEPUMEHTa KaK MOCTOSHHO ACHCTBYIOIIETO hakTopa ydyeOHOro Iporiecca.
Jlist yrimyOn€HHOTO YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTA, BKIIOYAIONMIETO (PPOHTAIbHBIE YUYEHUYECKUE OMbBITHI TPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl M PabOTHI MPAKTUKyMa.
[Ipu 5TOM BO3MOKHBI JiBa criocoba pean3anuu (PU3ndecKoro mpakTukyma. B
NEPBOM CIIydae MPAKTUKYM MpoBoAUTCs b0 B koHIE 10 u 11 xmaccos, nmmubo
IIOCJIE TIEPBOTO M BTOPOrO MOJYTOAWMKA B Ka)XJIOM M3 3THX KiaccoB. Bropou
Croco0 — ATO UHTErpanus padoT MPaKTUKyMa B CUCTEMY JTaOOpaTOPHBIX padoT,
KOTOpbIE TIPOBOJSTCS B Mpollecce M3ydeHus: pasaena (temsl). [lpu stom mox
paboTaMu MPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE MCCIIEIOBAHNUE, KOTOPOE
IIPOBOJIUTCS TI0O PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mo ¢uzMKe cucTeMa YYEHWYECKOTO OJKCIEPHMEHTA,
1a00paTOPHBIX PadOT M MPAKTUKyMa MPECTaBICHA €IUHBIM repedHeM. Borioop
TEMAaTUKH JJIS 3TUX BUJIOB YUYCHUYECKUX MPAKTUUECKUX PA0OT OCYIIECTBISIETCS
YYaCTHHKaMU 00pa3oBaTEIbHOTO Tpollecca WCXO0Nsd U3  OCOOCHHOCTEH
MMOYPOYHOTO TUIAHUPOBAHUS M OCHaieHus kaOwHeta ¢usuku. [Ipu sToM
obecrieunBaeTcs OBNaJieHUE OOYJArOIUMUCS YMEHUSIMH MPOBOANTH MPSIMbIC U
KOCBEHHBIC M3MEPEHUS, NCCIICAOBAHMS 3aBUCUMOCTEH (DU3UYECKUX BEITUYUH U
MTOCTAaHOBKY OIIBITOB TIO MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE yIENSETCS PEIICHUIO PACUETHBIX W KaueCTBEHHBIX
3anau. [Ipu sTOM 7151 pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO



3alaHHOM M HESBHO 3aJaHHOW (U3MYECKOM MOJEINbl0, TO3BOJISIONINE
NPUMEHATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO paszjena
Kypca, TaKk M HHTErpUpys MPUMEHEHUE 3HAHUW M3 pa3HbIX pasnenoB. s
KaueCTBEHHbIX 3as1a4y PUOPUTETOM SIBIIIFOTCS 3a/IaHus Ha
0o0BbsCHeHHE/Tpe/ICKa3aHnue MPOTEeKaHUs (U3HUYECKUX SBJICHUM U MPOILIECCOB B
OKpY XKalolllel KM3HU, TPeOyIoIlne BbiOopa PU3NUECKON MOJIETH JUIsl CUTyalluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmaTepualibHO-
TEXHUYECKOMY 00€CIeUeHUI0 Y4eOHOro mpoiecca Kypc GU3NKU yriayO0aEéHHOTo
YPOBHS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHUsS JIOJDKEH H3y4aThCs B
YCIOBHUSIX MPEIMETHOro KabuHeTa. B kabuHeTre GU3MKM TOJDKHO OBITH
HeoOxoauMoe JabopaTopHoe OOOpyJOBaHUE Jisl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme no (pU3MKe YYEHHUYECKUX OMBITOB, JA0OpPAaTOPHBIX paboT U pabdoT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpaniuoHHOE 000py/0BaHue (OPMHUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHHUMAJIBHOM JIOCTAaTOYHOCTH U 00€CIEeYrMBAaeT MOCTAaHOBKY
NEPEUUCIICHHBIX B MporpaMMme Mo (HU3MKE KIIOUEBBIX JEMOHCTPALMMA IS
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHMM W TMPOIECCOB, OMIHUPUUYECKUX U
(dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 00OpyAOBaHHE [JIs YUYEHUUYECKHX MPAKTUYECKUX pPadOT
dbopmupyeTcsl B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TeMaTHdecKhe KOMIUICKTHI
71a60paTOPHOTO 00OPY/IOBaHUS JODKHBI OBITh MOCTPOEHBI Ha KOMILJIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JTabOpaToOpuil.

OCHOBHBIMHU IIEJISIMU U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE HWHTEpECAa W CTPEMIICHHUA OOyYalouuxcsi K HaydHOMY
U3YYCHUIO TPHUPOJIbI, PA3BUTUE MX MHTEIUICKTYIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJI€ TTO3HAHUA U (POpMUPOBAHUE
UCCJIeI0BATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

dbopMHpoOBaHWE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yUYCHHUS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMHupoBaHWEe YMEHHH OOBSICHATH SIBJICHUS C  HCIIOJIb30BAaHUEM
(bu3HUecKrX 3HAaHUHM M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUM O POIM (U3HKU JJISI PA3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJICTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
npo(ecCHOHaNbHON NESITENIbHOCTH, CBS3aHHBIX C (U3HKOM, TMOATOTOBKA K
nanbHeeMy oOy4eH!IO B 3TOM HAMpPaBIICHUU.

JlocTkeHre dTUX 11eNiel 00eCTIeYBASTCS PEIICHUEM CIICTYIONINX 3a1a4 B
mpoliecce u3yueHus Kypca (GU3uKd Ha ypOBHE CPEIHETO O0Iero oOpa30BaHuUs:

pHUOOpeTeCHUE CUCTEMBl  3HaHUH 00 o0mux (bU3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKIIOUAs MEXAHHWKY, MOJICKYJSPHYIO
(buU3HKY, STEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPODU3HKY;

dbopMHupOBaHWE YMEHHH TNPUMEHATh TEOPETHUECKUE 3HAHUS A
00BbsiCHeHMsI (M3UUECKUX SBJICHUN B MPUPOJEC W IS MPUHATUS TMPAKTHICCKUX
pEIIEHU B MOBCEHEBHOM KU3HH;

OCBOCHHE CIIOCOOOB pEIICHHS] Pa3IMYHBIX 33/lad C SIBHO 3aJaHHOU
¢du3ruecKoil MOJIENbIO, 3a71a4, MOAPa3yMEBAIOIIUX CAMOCTOSATEIHLHOE CO3/IaHNE



¢u3nueckoil MoJlenu, aJeKBATHOM YCJIOBHUSM 3aJaud, B TOM YHCIIEe 3ajad
UHKEHEPHOTO XapaKTepa;

NOHUMaHUEe (PU3NYECKUX OCHOB U TMPUHILMUIIOB ACHCTBUS TEXHUUYECKHX
YCTPONCTB M TEXHOJIOTMYECKUX IMPOIIECCOB, HUX BIMSIHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIAMH CaMOCTOSITEJIbHOTO TJIAHUPOBAHUS U TPOBEICHUS
(Gu3MUecKMX HKCIEPUMEHTOB, aHalvM3a W UWHTEpHpeTanud UHGOpMaIH,
ornpeereHus JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO37IaHUE YCIIOBUM JUISI pa3BUTUSL YMEHUN MPOEKTHO-UCCIEI0BATENbCKOM,
TBOPUYECKOM JIeATEILHOCTH;

pa3BuTHE UHTEpeca K cdepam mTpodecCHOHANbHON JesTENbHOCTH,
CBSI3aHHOMU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBaHusmu GPI'OC COO yrnyOn€HHBIN ypOBEHb
u3ydeHus: ydeOHoro mnpeamera «®Ddusmka» Ha YpPOBHE CpeIHEro OOIero
oOpa3zoBaHusl BBIOMpAETCS OOYYaIOMIUMHUCS, IUIAHUPYIOIMIMMH TPOJAOHKCHHUE
00pa3oBaHusI 1O CHEIUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQUIIs.

Ha wusyuenue ¢usuku (yriayOn€HHBIM YpPOBEHb) Ha YpPOBHE CPEIIHETrO
obmero oopazoBanusa orBoautcs 340 yacos: B 10 kimacce — 170 gacoB (5 yacoB
B Hezento), B 11 kimacce — 170 gacoB (5 4acoB B HEJIEINIO).

[Ipemyaraempiii B mporpamMme 1o (U3MKe MEepedeHb JIa0OPATOPHBIX U
MPAKTUYECKUX PaAOOT SBISETCS PEKOMEHIOBAHHBIM, YUYHUTENb JENIaeT BHIOOD
POBENICHUs JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HWHIUBUIYATBHBIX
0COOEHHOCTEM 00y4aroInxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Paznen 1. HayuHblid MeTO O3HAHUS IPUPOABI.

Ouzuka — QyHgaMeHTanbHash Hayka o npupozae. Hayunelii Meron
MO3HAHUS U METO/Ibl UCCIIeIOBAHUS (PU3NUYECKUX SIBIICHUU.

DKCHepUMEHT U Teopusi B Mpolecce mo3HaHus npupojsl. Habmonenue u
AKCIIEPUMEHT B (PU3UKE.

Cnoco0Obl u3MepeHus (PU3NYECKUX BEJIWYUH (aHAJIOroBble W LU(POBBIC
U3MEpUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JTATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHui (U3MYECKUX BEIMYUH (aOCOJIOTHASsT M
OTHOCUTEJIbHAS).

MopenupoBanue (PU3MYECKUX SBJICHUM W TMPOIECCOB (MaTepHalibHAs
TOYKa, a0CONIOTHO TBEPJOE TENO, HWAcANTbHAas >KUJIKOCTh, WJCATbHBIN Tra3,
TOo4euHbIH 3apsa). [ unoreza. dusndeckuit 3aK0H, rPAHUIIBI €M0 MPUMEHUMOCTH.
dusnueckast Teopus.

Ponb u mecto ¢pusuku B GOopMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI
MUpa, B IPAKTUUECKON JEATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, RpAKMUKYM.

N3MepeHne cuiibl TOKa W HANPSDKEHUS B LEMH MOCTOSSHHOTO TOKA MpHU
MIOMOIIY aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ UG poBoi JabopaTopueit o ¢usuke. [lpumepsr nzmepenus
(bu3HUEeCKUX BEIIMYUH TIPU MOMOIIM KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MaTepuasibHOM TOYKH, €ro IMPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropust.

[Tepemernienue, ckopocTh (CpeaHsiss CKOPOCTh, MTHOBEHHass CKOPOCTh) U
YCKOPEHUE MATEPUAIbHOW TOYKH, UX MPOEKUMUHU HA OCU CUCTEMBI KOOPAHMHAT.
CroxeHue nepeMenieHuil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ©  paBHOYCKOPEHHOE  NPSMOJIMHEMHOE  JIBUYKCHHE.
3aBUCHUMOCTh KOOPAUHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTE€pUaIbHOM TOUYKH
OT BPEMEHH U UX TpaduKHu.

CBobOosHOE TajieHre. Y CKOpeHHe CBOOOIHOTO majcHus. J[BrkeHue Tena,
OpOIIIEHHOTO MO YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTEepUATIbLHON TOYKH OT BPEMEHU U MX TpauKU.

KpuBonmuuenHnoe nBuxkeHue. JIBH)KEHHE MaTepHaIbHOM TOYKH 110
OKPYXXKHOCTH. YTJIOBasi U JIWHEWHass CKOpocTh. [lepron u vacrota oOparieHus.
HentpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HUUAIbHOE) U
MIOJTHOE YCKOPEHUE MaTEepUaIbHON TOUKHU.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHYECKHE MPOLECCHl: CIUIOMETP,
JIBI)KCHUE CHaApsJOB, IENHbIE, IIeCTepEHYATHIE W PEMEHHBIE TEepeAayd,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Monens CUCTEMBI OTCu€Ta, WJUTIOCTPaLINS KMHEMaTHUYECKUX
XapaKTePUCTHUK JBUKECHHUS.

CriocoObl uccien0BaHusl IBH>KCHUM.



Nnmroctpanyss  NmpeaenpbHOro Mepexola M HU3MEpPEHHE MIHOBEHHOMU
CKOPOCTH.

[IpeoOpa3zoBanue IBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJI YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hanpasnenue CKOpoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHUE IMyTel, TPAeKTOPHM, CKOPOCTEN ABUIKEHHS OJHOTO M TOTO XKE
TE€Ja B PA3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydyeHne HEPAaBHOMEPHOTO JABMXKEHHS C  LEIbIO  ONpEACICHUs
MTHOBEHHOW CKOPOCTH.

N3MmepeHne yCKOpeHHs TMpuU  OPSIMOJIMHEHHOM  PaBHOYCKOPEHHOM
JIBWKEHUU 110 HAKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHHss  CBOOOJHOTO  TajeHUsT  (PEKOMEHIOBaHO
UCIOJIb30BaHuE UG POBOI JabOpaTOpun).

N3yuenue pnBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANbHO. [IpoBepka
TUIIOTE3bl O MPSIMON MPONOPLHOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTBIO
noJIETa U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydenune ABMKEHUS Tela MO OKPYKHOCTU C MOCTOSIHHOM MO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanne  3aBUCHMOCTH  Tepuojia  OOpallieHuss KOHHYECKOIro
MasTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

Ilepspii 3akoH Hprotona. MHepumanbHbie cucteMmsl orcuéra. [IpuHnmn
OTHOCHUTEIBHOCTH [Nanunes. HeunepunanbHbie CUCTEMBI oTCcuéra
(ompenenenue, IpuMeEpHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropoii 3akoH HeroTOHa 1151 MarepraibHON TOUYKH.

Tpernii 3ak0oH Hpr0TOHA 1JIs1 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOrO TATOTEHUS. ODKBHUBAJICHTHOCTh T'PAaBUTALMOHHOW U
WHEPTHOU MacCCBhI.

Cuna TsoKecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOTHOTO TMaJIEHUs OT BHICOTHI
HaJ| TOBEPXHOCTHIO TUIAHETHI M OT TeOorpapu4ecKkoil MmuUpOoTHl. JIBIKEHHE
HeOECHBIX Tel W uX chyTHUKOB. 3akoHbl Keruepa. IlepBas kocmuueckas
CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBuxkKylierocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUSI CKOJBXKEHHSI U CUJIa TPECHHS
nokost. Koadurment tpenust. Cuna CONPOTHBICHUS NPH JABHXCHUU Telld B
AKUJKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JABUKEHUSI.

JlaBneHue. FHHpOCTaTI/I‘-IeCI(OG napienue. Cuna Apxumea.

TexHuyeckre yCcTpoONCTBa M TEXHOJIOTUYECKUE MPOLIECCHI: MOJIIUITHUKH,
JBU>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue pABuKEHUS Tel B HWHEPIHUAIBHBIX W HEWHEPIHATBHBIX
CHUCTEMAax OTCUETA.

[IpuHIMIT OTHOCUTEIBLHOCTH.



Kauenue nByx LWJIMHAPOB WJIM LIAPOB Pa3HOM MacCChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPLIMAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE pAaBHOACHCTBYIOIIECH MPUIIOKEHHBIX K TEIy CHI C
IPOU3BEACHUEM MAacChl Te€la Ha €ro YCKOPEHHE B MHEPLUHUAIbHOW CHUCTEME
OTCU€Ta.

PaBeHCTBO cHil, BO3HUKAIOIIMX B PE3YJIBTATE B3aUMOICHCTBUS TEIL.

N3MmepeHne macc o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MMAICHUU.

LleHTpoOeKHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne paBHOJEHCTBYIOIIEH CHUJT TIpU JABMKEHUU Opycka IO
HAKJIOHHOM TIJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHMOCTH BPEMEHHU JBIDKCHHS Opycka IO
HAKJIOHHOM IUIOCKOCTHU HA 33JJaHHOE PACCTOSIHUE OT €r0 MaCCHI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT uxX JAehopMaIIHH.

N3ydeHne IBUKEHHS CUCTEMBI TEN, CBSI3aHHBIX HUTBHIO, MEPEKUHYTOU
yepe3 JIETKHi OJI0K.

N3mepenne  koadduimeHta  TpeHUs O  BEIUYMHE  YIIIOBOTO
ko3¢ dunnenta 3aBucumoctu F,(N).

UccnenoBanne nBmwkeHus Opycka 1O HAKJIOHHOM IUIOCKOCTH  C
nepeMeHHBIM KO3(PPUITMEHTOM TPEHUS.

N3ydenune nBMKEHUS Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomoTHO TBEpHoe Teno. [locTynarensHoe U BpalaTeIbHOE JBHKCHHE
TBEPAOrO Teja. MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpalleHus. [limedo cuibl.
CnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VY cioBusl paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOHYNBOE, OE3pa3IMIHOE PAaBHOBECHE.

TexHnueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTENBHBIN KpaH, pelIéTyaTble KOHCTPYKIIUU.

Hemoncmpauuu.

Y cnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHsle padombslt, HPAKMUKyM.

HccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, HUMEIOLIET0 OCh
BpaIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPIOIO TENA, UMEIOLIETO TIOIAAb OITOPHI.

Tema 4. 3axonst coxpanenus 6 Mexanuke.

Nmnynee mMaTepuaibHOM TOYKHM, CHCTEMBI MaTepUalbHbIX TOuYeK. LleHTp
MAacC CHUCTEMBI MAaTEPUATIBHBIX TOYEK. Teopema O ABUKEHUU LIEHTPa Macc.

NMnynbe CUITbl M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT nmnyibca MaTepualibHON TOUKHU. [IpencraBiieHue 0 coXxpaHEHHU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGora cuimbl Ha MajgoM M Ha KOHEUHOM IepeMmernieHuu. I'padudeckoe
MIPEACTABICHUE PAOOTHI CHIIBI.



MoIIHOCTb CHUIIBI.

Kunernueckasi sHeprusi mMaTepralibHOM TOukHu. Teopema 00 M3MEHEHUU
KMHETUYECKOW SHEPTUU MAaTepUaIbHON TOUKHU.

[ToTeHIMaNbHBIE M HEMOTEHIMAIbHbIE CUJIbl. [lOoTeHIMabHAs SHEPrus.
[ToreHunanbHas DHEPIUs YIPYro nehopMHUPOBaHHON MIPY>KUHBI.
[loreHunanbHass »HEPrUs Tela B OJHOPOJHOM TI'PABUTALMOHHOM IIOJIE.
[ToTeHnManbHasi HEPTHs TeJla B T'PABUTALMOHHOM IIOJIE OJHOPOJHOIO IIapa
(BHYTpH U BHe miapa). Bropas kocMmuueckasi CKOPOCTb. TpeThsi KOCMUYECKAs
CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAJBHBIX CHJI C H3MEHEHHEM MEXaHHYeCKOU
SHEPIrUM CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHymm s UACanbHOM KUAKOCTH KaK CIEICTBUE 3aKOHA
COXpPaHEHUSI MEXaHUYECKON YHEPTHH.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLECCHI: JBUKCHUE
pakeT, BOJOMET, KONEP, MPYKUHHBINA MUCTOJIET, TUPOCKOII, (PUTYypHOE KaTaHUE
Ha KOHbKax.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

N3mMepenre MOIHOCTH CHUJIBI.

W3meHeHune sHepruu Tea Mpu COBEPILICHUN PabOTHI.

B3anmHbIe nIpeBpallleHus] KUHETUYECKOW U MOTEHINAIBHON SHEPIUil Mpu
JNEUCTBUU HA TEJIO CHIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe dHEePTUH NMPU CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue umiryibca Tesna no TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTU MOJIETH DJIEKTPOMOOUIIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHHE U3MEHEHUS UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.

Hccnenoanne coxpaHeHHs] UMITYJIbCa TPU YIIPYTOM B3aUMOECHCTBHM.

N3mepenre KNHETHYECKON SHEPTUHU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE HM3MEHEHUSI TOTCHIIMAIBHON SHEPTUU MPYXKUHBI C paboTOU
CHUJIbI TPEHHSI.

Omnpenenenre pabOThl CUIIBI TPEHUS MPHU JBIKCHUH Teja M0 HAKIOHHOM
IIJIOCKOCTH.

Pa3znes 3. MousiekyisipHasi pU3HUKA U TEPMOJAUHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OcHOBHBIE MOJIOKEHUSA MOJIEKYJIsIpHO-KuHeTndeckoil teopun (MKT), nux
ombITHOe oOocHoBaHme. Jluddys3us. bpoyHOBckoe JBIKEHHE. XapakTep
JOBI)KCHUST M B3aWMOJICHCTBUSL YACTHI] BellecTBa. Monelnn CTpPOEHHUS! Trasos,
KUIAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE TUX
Mojeneid. Macca u pa3mepbl MoJiekyll (atromoB). KonnuecTBo BellecTBa.
IToctostnHas ABoraapo.

TemoBoe paBHOBecue. Temmepatypa u crocoObl €€ m3mepenus. [llkana
temneparyp Llenbcusi.

Mogenp wuAeampHOr0 rasa B MOJEKYJSIPHO-KMHETUYECKOW TEOPUM:
YaCTHIbI T'a3a IBUKYTCA Xa0TUUYECKH U HE B3aUMOAECHUCTBYIOT IPYT C APYTOM.

l'a3zoBbie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcCorOTHas
Temmneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompornecchl



B HJCAJIbHOM Ta3e C TOCTOSHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TepMa, U30X0pa, n300apa.

CBsi3p  MeXIOy [aBICHUEM W CPEAHEHM KHUHETHYECKOW HHEpruei
MOCTYIATEILHOTO TEIMJIOBOr0 JABMKEHUS MOJIEKYJ HAEATbHOTO ra3a (OCHOBHOE
ypaBHEHUE MOJICKYIISIPHO-KMHETUUYECKON TEOPUH HI€aIbHOTO Ta3a).

CBsi3b aOCOJIIOTHOM TeMIEpaTypbl TEPMOJUHAMUYECKOH CHCTEMBI CO
CpeAHEN KMHETUYECKOW 3HEpPruer MOCTYNaTEIbHOrO TEIUIOBOTO JBUKEHUSA €€
YaCTHLL.

TexHuyeckre yCTpOHCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TEPMOMETP,
OapomeTp, MoTyYeHue HaHOMaTepUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3ust :KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHne MOJIEKyJI.

Mojenu KpUCTAUIMYECKUX PELIETOK.

HabGnronenue u vicciieqoBaHuEe U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

HccnenoBanue mponecca YCTaHOBJICHHUS TEIUIOBOIO PAaBHOBECHUS IIPU
TEMJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3ydenne m30TepMUUECKOro mporecca (PEKOMEHI0BAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3ydyeHne n30X0pHOTO Mmpolecca.

N3yuenune nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckast (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM JIJISt
TEPMOJMHAMHUYECKOW CUCTEMbl. DBHEIIHWE W BHYTPEHHHE IapaMeTphl.
IlapameTpbl TEPMOIMHAMUYECKON CHCTEMbI KaK CPEJHHE 3HAYCHHS BEIMYMH,
ONMCBHIBAOIINX €€ COCTOSHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMoauHamukud. CamMONpoOW3BOJbHAS —pelaKcanus
TEPMOJIMHAMHUYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.

Mogaenp uaeanbHOrO Taza B TEPMOJMHAMUKE — CHCTEMa YPABHEHHM:
ypaBHeHne Menpaeneesa—KiianenpoHa U BeIpaXXEHUE Il BHYTPEHHEN YHEPTHUU.
VYcioBusT NPUMEHUMOCTM O3TOM MOJENIH: HU3KAas KOHIEHTpAlUs 4YacTHLl,
BBICOKME TEMIIEPATYPHI. BeIpaxkeHue i BHYTPEHHEN SHEPIrUM OJHOATOMHOIO
UJICAJIBHOTO rasa.

KBazucratnueckne u HECTATUYECKUE ITPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMUKe. BpruncieHne paboThl TIO
rpaduky mporecca Ha PV-auarpamme.

Teronepenaya kak  cmoco0d  W3MEHEHUS  BHYTPEHHEW  DHEpPTrUu
TEPMOJIMHAMHYECKOW CHCTeMbl 0e3 coBepiieHuss padotbl. KouBekIus,
TEIUIONPOBOHOCTD, U3JTyUYCHHUE.

KomnuectBo Ttemnotel. TennoéMKoCTh Tenma. YAenpHass W MOJIApHAs
TEIUIOEMKOCTH BEIIECTBA. YpaBHeHHEe Maiiepa. YaenpHas TEII0Ta CrOpaHUs
ToruBa. Pacuér kommuecTBa TEMJIOTHI mpu Teruionepenade. [lonstue o6
aauabdaTHOM IIpoIiecce.



IlepBbiii 3akOH TepMoaWMHAMHUKH. BHyTpeHHsia sHeprus. KonuuecTBo
TEIJIOTBI W paboTa Kak Mepbl HM3MCHCHHUS BHYTPEHHEW JHEPTUH
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akoH TEpPMOAMHAMHUKH JJIsI PAaBHOBECHBIX MPOIIECCOB: uepe3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOIMHAMHUYECKON CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopoil 3akOH TEpPMOAMHAMHUKH [JI1 HEPABHOBECHBIX IMPOIIECCOB:
HEBO3MOKHO Iepe/IaTh TEIUIOTY OT 00Jiee XOJIOIHOIO Tella K 00jee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeobpatumMocTs IpUPOIHBIX IIPOIIECCOB.

[Tpununs! necTBus TerioBbix MamuH. KII/I.

MaxkcumanbHoe 3nauenue KITJI. ukn Kapho.

OKOJOTUYECKUE  ACHEKThl  MCIIOJIB30BAHMUSI  TEIUIOBBIX  JIBUTATEJICH.
TerioBoe 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHUYeCKHe YCTPOWCTBA U TEXHOJOTHMYECKUE MPOIECCHI: XOJIOAWIBHUK,
KOHJIUITMOHED, NTU3ENIbHBIA U KapOIOpaTOpHBIM ABUTATENN, MapoBas TypOuHA,
MOJIYyYEHUE CBEPXHU3KHX TEMIIEPATYp, YTHIM3AUUA «TEIUIOBBIX» OTXOAOB C
UCIIOJIb30BAaHUEM TEILJIOBOTO HACOCA, YTUIIM3AIMs OMOOPraHMYECKOTO TOTUIUBA
JUTSI BBIPAOOTKH «TETJIOBOM U AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue Temmneparypsl pu aanadaTuyeckoM pacIlIupeHUU.

Bo3znymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEN SHEPTHUU.

UccnenoBanue annabaTHOTO Tpolecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenue yaenbHON TENI0EMKOCTH.

Hccnenosanue mponecca OCTHIBaHUS BEIIECTBA.

HccnenoBanue agmadaTHOTO TIpoIiecca.

N3ydyeHne B3aMMOCBSA3U SHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOAEUCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuyecmea. Dazoevie nepexoowl.

[TapoobOpa3oBanue W KoHJeHcarus. lVcrapeHwe u KumeHue. Y aenbHas
TEIJI0Ta MapooOpPa30BaHUSI.

HacelllleHHBIE ¥ HEHACHINIEHHbIE Mapbl. KauecTBEHHas: 3aBUCUMOCTH
IJIOTHOCTH W JIaBJIEHUS HACBIIEHHOTO TMapa OT TEMIEpaTrypbl, WX
HE3aBUCUMOCTh OT OOBEMA HACHIIMICEHHOTO Tapa. 3aBUCUMOCTh TeMIIEpaTyphl
KUIEHUS OT AABJIECHUS B )KUIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAKHOCTD.

Teépnoe temo. Kpucramimueckue u amMopdHbie Tena. AHU30TPOINHUS
CBOMCTB KpHUCTAUIOB. [InaBineHne w kpucrtayumsanus. YAeldbHas TEIIoTa
maBiaeHus. Cyomumanusi.

Hedbopmanmu TBEpAOro Tena. Pactsokenne m cxkarme. Casur. Momynb
HOnra. [lpenen ynpyrux aedopmarimii.

TemoBoe pacmupenue KUAKOCTeH 1 TBEPIBIX TEN, 00bEMHOE U JTMHEIHOE
pacmpeHre. AHTapMOHHM3M TEIUIOBBIX KOJIEOAaHW 4YacTHUI[ BEIIECTBAa Kak
MIPUYMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

YpaBHEHHE TEIJIOBOTO OajaHca.



HosepxHocTHOE HaTsDKeHHE. KOO QUIMEHT MOBEPXHOCTHOTO HATSDKCHUS.
Kanumnspasie aBneHus. JlaBneHune 10oJ HMCKPUBIEHHOW IMOBEPXHOCTBIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: IKUJIKUE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacipeHue.

CBoiICTBA HACBHIILICHHBIX TAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIABJICHUMU.

N3MmepeHne cuiibl TOBEPXHOCTHOTO HATSKEHUS.

ONBITEI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

KanunnspHasie siBeHus.

Mopenn HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U MIABICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbr nedopmarimii.

Hab6nronenue mansix neopmanui.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne 3aKOHOMEPHOCTEN MCTIAPEHUSI KUIKOCTEN.

N3MepeHne yaenpHON TEMIOTHI MJIABJICHHUS JIbJA.

N3ydyeHne CBOMCTB HACBILIEHHBIX NIAPOB.

N3mepenne aOCONIOTHOM BIIaKHOCTH BO3AyXa M OILIEHKA Macchl MapoB B
IIOMEILICHUU.

N3mepenne kodgduiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOnra.

UccnenoBanue 3aBucuMocTd Jedopmaliiu  pe3nHOBOTO o0paslia OT
PUJIOKEHHOW K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe none.

DJneKkTpu3anus Tea U €€ MPOSBICHUS. DIIEKTpUUecKuil 3apsan. JIBa Buaa
ANEKTPUUYECKUX 3apsaoB. [IpoBOAHMKH, OMAJIEKTPUKA M IOIYNPOBOJHUKHU.
DJIeMEHTapHbIM JJIEKTPUYECKHUI 3apsAll. 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsa.

B3anmoneiictBue 3apsiaoB. Toueunsie 3apsaabl. 3akoH Kynona.

DnekTpudeckoe nose. Ero aeiictere Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hampsox€anocts  anexktpudeckoro monsa. [IpoOueiit  3apsia.  Jluaum
HaIPsHKEHHOCTH JIEKTPUUECKOTO Mojsl. OQHOPOIHOE AIEKTPUUYECKOE MOJIE.

[ToTeHUHUAIBHOCTD 3JIEKTPOCTATUYECKOTO MOJIsA. Pa3HOCTh MOTEHUHAIOB U
Hanpsbkenue. [loTeHnunanbHas sHEprus 3apsaa B JJIEKTPOCTATUYECKOM IIOJIE.
[ToreHunan snekTpocTaTudeckoro moss. CBs3b HANPSHKEHHOCTH TMOJSA U
Pa3HOCTH MOTEHIUAJIOB ISl SJIEKTPOCTATUYECKOTO MOJiA (KaK OJJHOPOJIHOTO, TaK
1 HEOJTHOPOJIHOTO).

[IpuHIMD Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilome paBHOMepHO 3apsikeHHOU cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO To 00bEéMy mmapa. [lone paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOW TUIOCKOCTH. KapTWHBI JIWHUNA HampsiKEHHOCTH STUX TMOJEH H
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKM B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aPSAI0B.

JIMDIIEKTpUKM B DJIEKTPOCTAaTHYECKOM  mousie.  Jludnexkrpudeckas
MIPOHULIAEMOCTh BEIIECTBA.



Kongencatop.  DneKTpOEMKOCTb  KOHJIEHCATOpa.  DJIEKTPOEMKOCTH
IIJIOCKOTO KOHJIEHCATOpa.

[TapamnenbHOe  coeauMHEHME  KOHJAeHcaTopoB.  IlociemgoBarenbHOE
COEJIMHEHUE KOHJEHCATOPOB.

DHeprus 3apsyKEHHOTO KOHAEHCATOpA.

JIBr>KeHUE 3apsHKEHHOW YaCTHUIBI B OJTHOPOJHOM SJIEKTPUUYECKOM IT0JIE.

TexHu4eckre yCTpONMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: JIEKTPOCKOTI,
AJICKTPOMETP, DJICKTPOCTaTHUECKas 3aIluTa, 3a3eMJICHHE 3JICKTPONpuOOpOB,
KOHJIeHCaTophl, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLMII IEUCTBUS AJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIapUKOB.

DJIEKTPUUYECKOE TOJIE JIBYX 3apsKEHHBIX TUIACTHH.

Mogens asekTpocTaTudeckoro reneparopa (Ban ne I'paada).

[IpOBOIHUKM B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

YCTpOWCTBO M JEUCTBHE KOHIEHCATOPA IIOCTOSIHHOM M IIEPEMEHHOU
EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAIU
IJIACTUH, PACCTOSTHUS MEXIY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATopa.

3apsiika U pa3psika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallieHus 3HEPTUU  3apsHKEHHOTO  KOHJIEHCATOpa B
SHEPIUI0 U3JIYyUYECHUS CBETOANOMA.

N3ydyeHne npoTekaHus TOKa B LENU, COAEPKAILIECH KOHICHCATOP.

Pacrnipenenenue pa3HOCTH MOTEHIIUAJIOB (HampspKEeHMST ) npu
MIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOSIHHBIN TOK.

VYcCioBusL  CyLIECTBOBAaHMSI  IOCTOSIHHOIO — 3JIEKTPUYECKOIO  TOKA.
Ucrounnku Toka. Hanpspkenne U u DJIC £ .

3akoH OMa [ yyacTKa LemHu.

DIIEKTPUUECKOE COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOI0 IMPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAU MONEPEYHOrO0 CEYEHUS.
Y nenpHOE CONMPOTUBIICHUE BEIIECTBRA.

[TocnenoBarenbHOE, napajjieabHOE, CMEIIaHHOE COEIMHEHUE
IIPOBOJHUKOB. Pacuér pa3BeTBIEHHBIX JneKTpuyeckux ueneu. IIpaBuna
Kupxroda.

PaboTa snekrpuyeckoro Toka. 3akoH J[xoyns—JIena.

MOUIHOCTh 3JIEKTPUYECKOro ToKa. TermnoBasi MOIIHOCTh, BbIAEIsIEMas Ha
pesucrope.

OJC u BHyTpeHHEE CONMPOTUBJIEHHWE MCTOYHMKA TOKa. 3akoH Oma s
MOJTHOW (3aMKHYTOM) »BJIEKTpUUECKOM Menu. MONIHOCTh HMCTOYHHMKA TOKAa.
KopoTtkoe 3aMbikaHue.

Konpaencatop B uenu noCTOSHHOTO TOKA.

TexHU4eckne yCTpPOMCTBAa M TEXHOJOTHMYECKHE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.



N3mepenure cuiibl TOKa U HAPSIAKECHUS.

HccnegoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAMNPSsKEHUS NI PE3UCTOPA,
JIaMIIbl HAKaJIMBaHUS U CBETOJIMO/IA.

3aBUCUMOCTb CONPOTUBIICHUS LWIMHIPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IIJIOIIA/IU TIONIEPEYHOr0 CEUYCHUS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT COINPOTUBICHUSA TIPU
MOCTOSHHOM HAMNPSIKEHUH.

IIpsimoe wu3mepenue OJIC. KopoTkoe 3amblkaHuE TaIbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHHUS.

CrnocoObl coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMH HMCTOYHHUKA
TOKa OT CHJIbI TOKA B ICTIH.

Yuenuueckuii sxkcnepumenm, nadopamopmusvie pabomul, nPAKMUKYM.

HccnenoBanne cMEIaHHOTO COEAUHEHUST PE3UCTOPOB.

N3MmepeHne yaenpHOro COnpoTUBIIEHUS POBOJHUKOB.

UccnenoBanne 3aBUCHUMOCTH CHJIbI TOKa OT HANPSDKEHUS IS JIAMIIbI
HaKaJIMBaHUS.

YBenuueHue npesesa u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

Uccnenoanne 3aBucumoct /[C ralbBaHUYECKOTO BJIEMEHTA OT
BPEMEHU MPH KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pa3HOCTH NOTEHIMAIOB MEXIY IOJOCAMU HCTOYHHKA
TOKA OT CHJIbI TOKA B LIETIH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTHM HCTOYHUKA TOKa OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
POBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTH COIPOTUBIICHUS] METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DJIIEKTPUYECKUM TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmynmpoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJIynpoBOoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTUYECKAS JTUCCOLAALIMS.
OnekTponu3. 3akoHsl Dapajies A 3JIEKTPOIU3A.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSITCIIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOIO pa3psana. Monnus. [1mazma.

TexHuyeckre ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psIHbIe
JIAMIIbI, DJIEKTPOHHO-Ty4YeBas TpyOKa, IMOJYIPOBOJHUKOBBIC MPUOOPHI: JTUOI,
TpaH3uCTOp, (HOTONMOMA, CBETOAMOM, TallbBaHWKA, pPaPUHUPOBAHHE MEJH,
BBIIIJIABKA AJTIOMUHUS, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCHUMOCThH CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI iekTposinza Papazes.

HckpoBoii pa3psa U NpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOJUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Habmronenue ammekTpoimsa.

N3mepenue 3apsiga 0IHOBAJICHTHOTO MOHA.



HccnenoBanne 3aBUCUMOCTH  COINPOTHBJIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJBT-aMIIEPHOW XapaKTEPUCTUKU JUOAA.

DU3NYeCKU NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIIOJIb30BAaHUEM
AQHAJOTOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMIIBIOTEPHBIX
JATYUKOBBIX CHCTEM. AOCOJIOTHBIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BeanunH. OLeHKa TpaHul] TOTPEIIHOCTEH.

[IpoBeneHre KOCBEHHBIX HW3MEPECHUM, MCCIECAOBAHUN 3aBUCHUMOCTEHN
(Gu3MUecKuX BEIUYHMH, IPOBEpKa MPEMIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paslienax «YUYEHUUYECKUM OSKCIIEPUMEHT,
Jab0paTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenune «kypca ¢usuku yriayonéuHoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

MesicnpeOmemnsie NOHAMUA, CEAZAHHbBIE C U3YYEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId (QakT, TrUnoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TeOopus, HaOJIOIEHUe, HKCIEPUMEHT, MOJEINPOBAHUE,
MOJIeNIb, U3MEPEHHUE, MOTPEITHOCTU H3MEPEHUM, HU3MEPUTENIbHbIE MPUOOPHI,
ugpoBas 1adboparopusi.

Mamemamuka: peuieHue CUCTEMBbl ypaBHeHUMW. JIuHelHas ¢QyHKIUA,
napabona, rurnepbona, ux rpaduKd UM CBOHCTBA. TpPUrOHOMETPUUECKHUE
byHKINUU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPBI M MX MPOEKIIMHU HA OCH KOOPIUHAT,
CJI0’KEHHE BEKTOPOB.

buonocusa: mexanudeckoe JIBIDKEHHWE B JKUBOM mnpupojne, auddysus,
0CMOC, TETJIO0OOMEH KMBBIX OPraHU3MOB, TEINIOBOE 3arpsS3HEHUE OKPYKArOIIei
Cpelbl, yTUIU3aIus OMOOPTraHUYECKOTO TOTUTHBA ISl BRIPAOOTKHU «TETIOBONY U
AIEKTPOIHEPTHH, TOBEPXHOCTHOE HATSHKEHUE M KalNWUISIPHBIE SIBIICHHUS B
PUPOJIE, FIEKTPUUECKUE SIBIICHHS B AKUBOW MPUPOJIE.

Xumusa: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOECHUE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBAa, MOJISIpHAS Macca, IMOJYyYEHHE HAHOMAaTEpHUaJOB, TEIJIOBBIC
CBOWCTBAa TBEPABIX TEJN, JKUJIKOCTEM W Ta30B, JKHUJIKUE KPUCTAILIBI,
ANEKTPUYECKUE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS JUCCOLUALIMS,
rajbBaHUKa, FJIEKTPOHHAS MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozun:  tnpeoOpa3oBaHHWE  JBMKEHUW C  HMCIHOJIB30BAaHUEM
MEXaHU3MOB, YYET CYXOTO M XKHUIKOTO TPEHUS B TEXHHUKE, CTATUYECKUE
KOHCTPYKIIMU (KPOHINTEWH, pemérdyarble KOHCTPYKIIMH), HCIOIb30BAHKE
3aKOHOB COXPAaHEHMsS] MEXaHUKH B TEXHHUKE (THPOCKOI, BOAOMET U APYTHE),
JIBUTATE]Ib BHYTPEHHETO CTOPaHMsI, MapoBas TypOUHA, OBITOBON XOJIOJAWIIBHUK,
KOHJIUIIMOHEDP, TEXHOJIOTUU TOJYYEHHS] COBPEMEHHBIX MaTepHalioB, B TOM
YUCJI€ HAHOMATEpPUAJIOB, WU HAHOTEXHOJIOTHHU, JJIEKTPOCTATHUYECKAsl 3alluTa,
3a3eMJICHUE DJIEKTPONPUOOPOB, Ta30pa3psIHbIC JaMIIbI, TOJTYIPOBOJIHUKOBHIE
MpUOOPHI, TAIbBAaHUKA.

11 KITACC

Paznen 4. DiaekTpoauHaAMMKA.
Tema 4. Maznummnoe noane.



B3anmopneiicTBrEe TMOCTOSHHBIX MAarHAUTOB M TMPOBOJHHUKOB C TOKOM.
MaruutHoe nosie. BekTop MarHUTHOW WHAYKUMH. [IpuHOMN cynepno3uuuu
MAarHMTHBIX N0JIeH. JIMHUY MarHUTHOW UHIAYKIIUU.

MarnuTHoe€ 1oJje NpoOBOJAHUKA C TOKOM (TPSMOT0O MPOBOIHUKA, KATYIIIKH U
KpyroBoro Butka). OneIT Ipcreaa.

Cuia Amrniepa, €€ HalpaBJIEHUE U MOJ1YJIb.

Cuna JlopeHna, e€ HampaBleHHME W MOIYJdb. JIBHMKEHUE 3apsiKEHHOU
YacTHI[bl B OJHOPOJIHOM MarHuTHOM noJje. Pabora cunsl Jlopenna.

MaruuTtHoe nosie B BeuecTBe. PeppoOMarHeTHKH, Mapa- U JUaMarHeTHKU.

TexHuyeckne ycTpoWCTBa M TEXHOJOTUYECKUE IMPOLECCHI: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptnuHa nuHMM MHAYKUMM  MAarHUTHOTO  TIOJISE  TOJIOCOBOTO M
MIOJIKOBOOOPA3HOTO IMOCTOSTHHBIX MarHUTOB.

KapTtuHa muHUNA MarHUTHOW HWHAYKIMM TOJS JJIMHHOTO MPSIMOIO
MIPOBOJITHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOHUKA, KATYIIIKH C TOKOM.

B3auMojeiicTBUE ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

Habmronenue aBrKeHUsI MyyKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[Tpunun JICUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJICKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnegoBanre MarHUTHOTO TMOJIS HOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoMCTB (heppOMarHeTHKOB.

HccnenoBanue AelcTBYS TOCTOSHHOTO MarHUTa HAa PaMKy C TOKOM.

N3mepenue cuiibl Amiiepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHATHOM WHIYKIIMU HA OCHOBE HW3MEPEHUS CHJIBI
Awmrepa.

Tema 5. dnekmpomazcnumnan UHOYKYUA.

SIBrieHME DBNIEKTPOMAarHUTHOW WHAYKOMHU. [lOoTOK BekTOpa MarHUTHOU
uHaykiuu. 3JC uHayKIuu. 3aKoH 3JIEKTPOMAarHUTHOM WHAyKIuu Dapajnes.
Buxpesoe anekrpruueckoe nosue. Toku Pyko.

OJIC uHAYKUMHU B MPOBOJHUKE, NBUXKYIIEMCS B OJITHOPOJHOM MarHUTHOM
ToJIe.

[Ipasuno Jlenua.

NuayktuBHOCTh. Karyllika MHAYKTUBHOCTH B II€MH ITOCTOSHHOTO TOKA.
SAsnenue camouHaykiuu. I1C caMOUHAYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckre yCTpoHCTBa U TEXHOJOTHUYECKUE MPOUECCHl: WHIYKIIMOHHAS
Meyb, COJICHOMJ, 3alllUTa OT JJICKTPU3ALMHU TEJI MPHU JABMKECHUM B MAarHUTHOM
roJjie 3eMJIn.

Jemoncmpayuu.

HaGnronenue ssBIeHUs 2IEKTPOMAarHUTHOW MHTYKITHH.

Uccnenosanne 3aBucumoctd IDJ[C MHAYKIIMM OT CKOPOCTH H3MEHEHUS
MarHUTHOT'O TTOTOKA.

[Ipasuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.



SIBneHne CaMOMHAYKIHUU.

Uccnenoanne 3aBucumoct JDJC caMOMHAYKIIMM OT CKOpPOCTH
WU3MEHEHHUSI CWJIbI TOKA B IIEMN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHAH.

Ornpenenenre MHIYKIMU BUXPEBOIO MArHUTHOTO TOJIS.

UccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopka MoJ1enu 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3gea 5. Kosie0anua v BOJIHEI.

Tema 1. Mexanuueckue Koneoanus.

KoneobarensHas cuctema. CBoO0aHEBIE KOIeOaHuS.

Napmonnyeckue  konebanusi. KuHemarnueckoe W JAUHAMUYECKOE
omucaHue. DHEPreTHYeCKoe OIMHUCAHWE (3aKOH COXPAHEHUS MEXaHUYEeCKOU
sHepruu). BrIBoJ TMHAMUYECKOTO OMMCAHUS TAPMOHUYECKHUX KOJIEOAaHUM U3 UX
SHEPreTUYECKOr0 U KWHEMAaTUYECKOTO OMHUCAHUSI.

Awmrutyna u ¢dasza xonebanuil. CBsi3b aMIUTUTY/IbI KOJIEOAHUN MCXOTHOM
BEJIMYMHBI C aMIUTUTYJIaMU KOJieOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora kosnebanuid. Ileproa mManbIx CBOOOJHBIX KOJIEOAHMIA
MaTeMaTU4YecKoro MastHuka. [lepuon cBOOOAHBIX KOJ€OaHUM NPY>KHUHHOTO
MasTHUKA.

[TonsitTue o 3aryxammux KoneOaHusx. BbIHYXJIeHHBIE KOJaeOaHUs.
Pe3onanc. Pe3onancHass kpuBas. BnusHue 3aryxaHus Ha BHUJ PE30HAHCHOM
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHL: METPOHOM,
4achl, KaueJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0J1e0aTeIHHOTO IBHKCHHUS.

HaGnronenue He3aBUCUMOCTH MEPUO/Ia MAJIBIX KOJeOaHUM Ipy3a HAa HUTHU
OT aMIUIUTYIbI.

UccnenoBanue 3aryxaronmmx KojeOaHWW ¥ 3aBUCHUMOCTH TEpUOja
CBOOOJIHBIX KOJICOAHHM OT COMPOTUBIICHUS.

UccnenoBanune konebaHuii Trpy3a Ha MACCHBHOW TMPYKHUHE C IEJBIO
dbopMHpoBaHUA MPEACTABICHHUIN 00 HICaTIbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHs PHEPTUH MPU KOJCOAHUIX Ipy3a Ha MPYKUHE.

WccnenoBanue BRIHYXICHHBIX KOJICOAHUIA.

Habmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3mepenne mepuoga cBOOOAHBIX KOJEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasTHUKOB.

N3yuenne 3akOHOB [IBIDKCHMSI Tela B XOA€ KOJEOAHWM Ha yIpyrom
IOJBECE.

N3ydenne ABUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTHH B MPY>KHHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAOMIUX KOJIEOAHUIA.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHumHnusle Koaebanus.

Koneb6arenbupiii koHTYp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
HJICAIIBHOM KosieOarebHOM KOHType. Popmyina Tomcona. CBsi3b aMIUIATY /b
3apsia KOHJEHCATOpa C aMIUTUTY/I0ON CHIIBI TOKa B KOJIe0AaTeThbHOM KOHTYPE.

3aK0H COXpaHEHHs SHEPTUH B UICATBHOM KOJIeOaTeIbHOM KOHTYpE.



3aTtyxaronime AIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyxneHHbIE
AJIIEKTPOMATHUTHBIE KOJIEOaHUsI.

IlepemenHbIil TOK. MONIHOCTH NMEPEMEHHOTO TOKa. AMIUIMTYAHOE U
JEUCTBYIOIIEE 3HAYEHUE CUJIbI TOKA M HANPSKEHUS TMPU pa3audyHoud (opme
3aBUCHUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHMU.

CunycounanbHbld IEPEMEHHBIN TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlKa
VWHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO NIEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onanc HanpsixkeHuu.

Nneansubiii Tpanchopmarop. [IpousBoacTBo, nepeaadya u moTpediieHHe
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKUE PUCKU TPHU MPOU3BOACTBE 3neKTposHepruu. Kymprypa
UCIIOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpocTBa U TEXHOJOTHUYECKUE MPOLIECCHL: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jemoncmpayuu.

CBOOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOThl CBOOOJHBIX KOJIEOAHWW OT MHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcuuuiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJICOAHUIM.

Mojenb 3JIEKTPOMAarHUTHOIO TeHEpaTopa.

BriHyX/1I€HHbIE CHHYCOUIATIbHBIE KOJICOaHUSI.

Pesucrop, kaTylika MHAYKTUBHOCTHA U KOHJIEHCATOP B LIENU IIEPEMEHHOIO
TOKa.

Pe3oHanc npu mnocnenoBaTebHOM COEOUHEHUM PE3UCTOpPA, KaTyLIKU
VHJIYKTUBHOCTHU U KOHJIEHCATODpA.

Y cTpolcTBO M IPUHITUI IEUCTBUS TpaHchopMaTopa.

Mojenb JIMHUY 3JIEKTPONEpEaayn.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne nepeMeHHOro0 TOKa 4epe3 MOCIEN0BATEIbHO COCAUHEHHBIE
KOHJIEHCATOP, KaTYyIIKy U PE3UCTOP.

Hab6nronenue 35eKTpoMarHiTHOTO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMU NIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaHUMHbLE G0JIHbI.

MexaHnuueckrue BOJHBI, YCJIOBUS UX pacrpocrtpaHeHus. llonepeunsie u
IPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAKEHHUE, MPEIOMIICHUEe, UHTEpPEpEeHIIUs U
nudpaxims.

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

[IlymoBO€E 3arpsi3HEHHUE OKPYKAIOILIEH CPEIBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHUSI H3JIYUYEHHS] SIECKTPOMATHUTHBIX
BOJIH. B3anMHast opueHTanusi BEKTOPOB B 3JICKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPA)XXEHHUE, TMPEIOMIICHUE,
noJisipu3anysi, HTepdepeHnus u qudpaxims.

[IIxana 3J1eKTPOMarHUTHBIX BOJIH. [IpuMeHeHne 3JIeKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIBI pauOCBSI3U U TeNeBUACHUs. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPe/Ibl.



TexHuyeckre ycTpOMCTBA M NMPAKTHUYECKOE NMPUMEHEHUE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajap, pajuolpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-
NeYb, yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpOCTPaHEHUE MONIEPEUHBIX U MPOI0IBHBIX BOJIH.

Kone6momeecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue otpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU U
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOMCTB  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpa)KEHUE,
pesioMJIeHUE, MoJspu3anus, udpaKius, uHTephepeHITus.

Oo6HapyxeHue nHGPAKPaCHOTO U YIbTPAPHUOIETOBOTO U3ITyUCHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHEHOE pacIpOCTpaHEHHWE CBETa B OJHOPOAHOU cpene. Jlyu
cBeTa. TOYeyHbIN UCTOYHUK CBETA.

OTtpakenue cBeTa. 3aKOHBI OTpakeHUs cBeta. [locTpoeHne nzoopakeHui
B TI0ckoM 3epkasie. Chepudeckue 3epkaia.

[Ipenomnenue cBeTa. 3aKOHBI MPETOMIICHHS CcBeTa. AOCOIIOTHBIN
nokaszareiab mnpeiaomsieHus. OTHOCHUTENBbHBIM MOKa3aTelb  MPEJIOMIICHHS.
[TocTOSIHCTBO 4YAacCTOTBI CBETA W COOTHOLIEHWE [JIMH BOJIH [PU NEPEXOAe
MOHOXPOMAaTHYECKOT'O CBETA YEPe3 I'PaHULLy pa3Jielia IBYyX ONTHYECKUX CPEL.

Xon nmyueit B npusme. ucnepcusi cBeta. ClioXKHBINM COCTaB 0€JI0ro CBETA.
[Ber.

[Tomnoe BHyTpeHHee oTpaxkeHue. lIpenenbHbli  yroja  MOJIHOTO
BHYTPEHHETO OTPAXKEHUSI.

ColOuparomyie ¥ paccewBarolue JUH3bI. ToHKas auH3a. DOKycHOE
pPAcCTOSITHUE W ONTHYECKash CUJia TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO
PACCTOSIHUSI TOHKOM CepUIeCcKOi JIMH3BI OT €€ TEOMETPUU U OTHOCUTEIIHHOTO
IIOKa3aTess MPeIOMIICHUS.

dopMysa TOHKOU JIMH3BL. Y BEIIMUYECHUE, JABAEMOE JIMH30M.

XoJ Jiyya, MPOLIEAIIEro JWH3Y IO/ MPOU3BOJBHBIM YIJIOM K €€ IJIJaBHOU
ontuueckoil ocu. Iloctpoenne wu300pakeHUl TOUYKHM M OTpE3Ka MPsSMON B
coOMparOIIMX M PACCENBAIOIINX JTUH3AX U UX CUCTEMaX.

Ontuueckue mnpubopsl. Paspemaromas cmocobHOCTh.  [7a3  kak
ONTUYECKAs] CUCTEMA.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONITHKH.

BonnoBass onrtuka. MuTepdepennus cBera. KorepeHTHbIE HCTOYHHKH.
YcaoBusi HaOmIOEHNUS MAaKCUMYMOB W MHHHUMYMOB B HWHTEP(EPEHIIMOHHOMN
KapTUHE OT JBYX KOIE€pPEHTHBIX HWCTOYHHUKOB. IIpuMepbl Kilaccuueckux
UHTEPHEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpaxiuonHas pemérka. YciioBue HaOIIOICHHUS
[JIaBHBIX MAaKCUMyMOB MNpPH NaJ€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.



TexHuyeckre ycTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: OYKH, JIyNa,
HepHUCKoM, (oToarmapaT, MUKPOCKOI, MPOEKIIMOHHBIN anmnapar, MpoCBETICHHUE
ONTHKH, BOJIOKOHHAs ONTHKA, AU(PPAKIMOHHAS PEIIETKA.

JHemoncmpayuu.

3aKOHBI OTPAKECHHS CBETA.

Hccnenoanne npeioMIeHUs CBETA.

Hab6nronenue nojHOTo BHYTPEHHETO OTpakeHusl. Mojieib CBETOBO/IA.

HccnenoBanne XoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIUIENbHYIO
IJIACTUHY U IPU3MY.

UccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Mogenu MUKpOCKoMa, TEJIECKOIA.

Habmronenue natepdepeHnm cBera.

Habmronenue 1iBETOB TOHKUX TUIEHOK.

Habmronenune nudpakiuu cBera.

N3yuenue audpakiinoHHON pemETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

Hab6nronenue nucnepcuu cBera.

Hab6nronenue nosnsipuzanuu cBeTa.

[IprmeHeHue MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npAKMUKYM.

N3mepenue nokasaresns npesioMIIeHUs CTEKIIA.

UccnenoBanue 3aBucuMocTH (POKYCHOTO PACCTOSHUS OT BellecTBa (Ha
pUMepe KUIKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUSI pACCEUBAIOLIUX JINH3.

[Tony4yeHue n300paXkeHrs B CUCTEME U3 MIOCKOTO 3epKaia U JIMH3HI.

[Tomy4yeHnue n300pa>keHrs B CUCTEME U3 IBYX JIMH3.

KoncTpyrpoBaHue TEIECKOMUYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEpeHIINN U MOJSIpU3AIUU CBETA.

N3yyeHne mnonsgpusalvu  CBETA, OTPAXKEHHOTO OT  ITOBEPXHOCTH
TUAJIEKTPHUKA.

N3yuenune unTepdepeHIm JIa3epHOTO U3IIYICHHS Ha ABYX IICIISX.

Habmronenue nqucnepcun.

Hab6nronenue u uiccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenue UTMHBI CBETOBOM BOJIHBI.

[TomyyeHne  crmekTpa  M3JIYyYE€HMs  CBETOAMONA  IIPU  [OMOUIU
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI cieUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH.

I'pannnbpl  OPUMEHMMOCTH  KJAacCHMYECKOW  MexaHuku. Iloctymartsl
CIIELIMAJIbBHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpazoBanus Jlopenna.
YcnoBrue mpuYMHHOCTU. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKpAIIECHUE JJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchl C DJHEPrUE€d M HMITYJIBCOM PEISITABUCTCKON YacCTHUIIBI.
DHeprust moKosl.

TexHuueckne yCTpOMCTBA U TEXHOJOTUYECKHUE IPOLECCHI: CITyTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apsKEHHBIX YACTHII.

Y4yeHn4eCcKuil HIKCIIEPUMEHT, JIA00paTOPHBIC PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa UM SHEPTUU  PEISITUBUCTCKUX dYacTHl] (110
doTorpadusM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Paznen 7. KBantoBas pusuka.



Tema 1. Kopnyckyaapno-60ano060ii oyaausm.

PaBHOBecHOE TemiIOBOEe U3NyueHUE (M3IydeHHe abCOTIOTHO YEPHOTO
Tena). 3akoH cMmenieHus Buna. ['unoresa [lnanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®ororpdexr. Ombitet  A. I'. CroneroBa. 3akoHbl (oTodddekTa.
VYpaBuenue DitHmreiina st pororddexra. «Kpacnas rpanuna» Goroaddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJI€HHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarolryro mnoBepxHocTh). Ombitel I1. H.
JleOenena.

BonHoBreie cBoricTBa yactull. BonHel e bpoiins. [nrHa BoiHb! 1€ bpoiiis
U pa3Mephl 00JIaCTH JIOKaIW3allMKM JBIOKYyIIecss vacTuilel. KoprmyckynspHo-
BOJIHOBOM Jyanu3Mm. {udpakius 31eKTpoHOB Ha KpUCTaILIaX.

Cneunduka U3MEPEHUN B MHKPOMUDE. CooTHomEeHUs
HeonpeaenéHHoctel I eizendepra.

TexHuyeckre ycTpoHWCTBAa U TEXHOJOTMYECKHUE MPOLIECCHI: CIEKTPOMETP,
doTodeMEHT, (POTOAATUMK, TYHHEJIBHBIH MHUKPOCKOIN, COJHEYHas Oatapes,
CBETOAMO/.

Jemoncmpayuu.

®oT03(¢QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

NccnenoBanue 3akoHOB BHelIHEro GpoTodddekra.

UccnenoBanne 3aBUCUMOCTA  CONPOTUBJIEHUS MOJYIPOBOJHUKOB OT
OCBELLIEHHOCTH.

Cseroauon.

Conneunas Oarapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

UccnenoBanue gporopesucropa.

N3mepenne nocrosiuHoM [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

UccnenoBanne 3aBUCUMOCTM CWJIBl TOKAa 4YE€pPe3 CBETOAUOJ  OT
HaIPsKEHHUS.

Tema 2. Duzuka amoma.

OnbITel IO UCCIEIOBAHUIO CTpOoeHUs aroMa. [limaneTapHas MoAenb aToma
Pesepdopna.

[Toctynatet bopa. M3nyuenue u morsomeHue (GOTOHOB MPHU TMEPEXOJe
aToMa ¢ OJIHOTO YPOBHSI SHEPTUH HA IPYTOM.

Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUUA aTOMA BOJIOPO/A.

CnoHTaHHOE M BBIHYXKJICHHOE U3JyueHue cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE ITPOLECCHI: CIIEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pesepdopra.

Habmronenune nuHEHYaThIX CIICKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHbBI JJA3€PHOTO U3TyUYCHHUS.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomol, nPaKmuKym.

Hab6nronenue muaeityaToro cnekrpa.

UccnenoBanne cnekTpa pa3peKEHHOr0 aTOMAapHOrO0 BOJOpOAAa U
M3MEpeHHE MOCTOosTHHOW Punbepra.

Tema 3. Qu3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.

Hyxnonnas moxens snpa [eitzenoepra—Banenko. 3apsiy siapa. MaccoBoe
yuciio sapa. U3oronsl.



PannoaktuBHOCTh. Ajb(a-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN Oera-
pacnan. ['amma-n3nydeHue.

3aKOH paJMOAaKTUBHOIO pacraja. PaguoakTHUBHBIE W30TONBI B IPUPO/IE.
CBOIICTBa MOHU3UPYIOUIETO M3Iy4YeHHUs. BirsHue paAMOaKTUBHOCTH Ha JKUBBIC
opranusmbl. EctecTBeHHBIN QoH u3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT maccsr spa.

AnepHsle peakuuu. JlenmeHne W CcUHTE3 SAAEp. SOEpHBIE PEAKTOPHI.
[IpoOneMbl ympaBiasieMOro TEPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACHEKThI
Pa3BUTHS SIACPHON SHEPTETUKH.

Metoapl perucTpaluy U UCCIEA0BAaHUS SJIEMEHTAPHBIX YaCTHL.

OyHAaMEHTAIIbHBIE B3aUMOJECUCTBUA. bapuOHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CtanmaptHoi Moaenu. KBapk-TiirooHHas MOJEIb aJpPOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHas MaTepusa U TEMHa
SHEPrusl.

EnuncTBO pmznueckoi KapTUHBI MUpA.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JO3UMETP,
Kamepa BunbcoHa, SAEpHBI peakTOp, TEPMOSIAEPHBIM pEaKTOp, aTOMHas
O6omM0a, MarHUTHO-PE30HAHCHAsE TOMOTpadus.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

Uccnenoanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAHUEM JO3UMETDA.

N3yuenue normoiieHus 0eTa-4acTull aTFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPU3HKH.

Ortanbl pa3BUTUS acTpOHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaUYE€HHUE AaCTPOHOMHH. [IpUMEHUMOCTH 3aKOHOB (U3HKU [JIsI OOBSICHEHUS
IPUPOABI KOCMUYECKUX OOBEKTOB.

Mertoapl acTpoHOMUYECKUX HccienoBaHuii. COBpEMEHHBIE ONTUYECKUE
TEJECKOIbI, PaJAMOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bup 3Bé3mHoro Heba. Co3Be3ausi, sipkue 3BE3/bI, UIAHETHI, UX BUIUMOC
JIBH)KCHUE.

ConHeuHas cuctema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3I.

3BE3/1bI, MX OCHOBHBIE XapaKTepUCTHKU. [lnarpamMma «CIEKTpaabHBIN
KJIaCC — CBETUMOCTH». 3BE3/bl TJIABHOW MOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTD
«Macca — CBETUMOCTbY» ISl 3BE3]] TJIABHOWM MOCJEeN0BaTeIbHOCTH. BHYTpeHHEee
cTtpoeHue 3BE311. COBpEeMEHHBIE MTPEACTABICHUS O MPOUCXO0KICHUU U SBOTIOLUH
ConHua u 3B€3/1. DTanbl )KU3HU 3BE3].

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u apuxenune CosHIA B
lNanaktuke. Tumnsl ramaktuk. Pagumoranaktuku u KBazapbel. UEpHbIE IBIPHI B
SA/Ipax TaaKTUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranwue
rajnakTuk. Teopus bosbiioro B3peiBa. PenkToBoE M3nydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus 3BE3THOTO Heda HEBOOPYKEHHBIM TJ1a30M c
WCIIOJB30BaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN ISl ONPENEICHUS MOJIOKECHHS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus CeBepHOro
MOJIYLIAPUSA U SIPKUE 3BE3/IBI.

HaGmonenuss B Teneckon JIyHBI, TUIaHET, TYMAaHHOCTEH W 3BE3IHBIX
CKOIUIEHUH.



DuU3NYeCKUl NPAKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JATYMKOBBIX CHCTEM. AOCONIOTHbIE U  OTHOCUTENIbHBIE TMOTPEIIHOCTH
u3MepeHui pusndyeckux BeauurH. OlleHKa rpaHul] OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, MCCIENOBAaHUM 3aBUCUMOCTEN
(bu3NUecKuX BETUYMH, IIPOBEpKa MPEMJIOKEHHBIX TUIOTEe3 (BBIOOp U3 padoT,
ONMCAaHHBIX B TEMATHYECKUX paslielax «YUYEHUUYECKHH SKCIIEPUMEHT,
Ja00paTopHbIe PAOOTHI, TPAKTUKYM).

O06o01maonee NOBTOPEeHHUE.

O6oOmieHue W cucTeMaTu3alusl  COJAEpXaHUs  paslielloB  Kypca
«MexaHukay, «MounekynspHas busnka u TEPMOJUHAMUKA,
«QnexTpoauHamukay, «Konedanust 1 BoJHbDY, «OCHOBBI CIIEIUATBLHON TEOPHUH
OTHOCUTEIbHOCTH», «KBaHTOBas ¢usnka», «IJEMEHTh aCTPOHOMUU W
acTpoU3uKm».

Ponp Qu3ukm M acTpOHOMHHM B IKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIIMAJIBHOW W 3TUYECKOW cdepax IesTeIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3NKKM U aCTPOHOMHUM B COBPEMEHHOW HAy4yHOM KapTUHE MHUpa, 3HAYCHUE
OMHCATENIbHON, CUCTEeMATH3UPYIOIIEeH, OOBICHUTENBHON M MPOTHOCTHYECKOU
byHKIUNA (HU3MYIECKOM TEeOpHuH, Poiib (U3MUecKoi Teopud B (HOPMHUPOBAHUU
NPEICTaBICHU O (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3UYECKOW KAPTUHBI
MHUpa B 00IEM pSAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUN O
IpUpPOJIE.

MexnpeaMeTHbIE CBSI3H.

N3yuenune «kypca ¢usuku yriayonéHHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBSI3E€H C
KypcamMu MaTeMaTUKU, OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbIE C U3YYEHUEM Memo0os
HAYYHO20 NO3HAHUA: SBIICHWE, Hay4YHbId (QakT, THUNore3a, Qu3nUecKas
BEJIMYMHA, 3aKOH, TEOpus, HaOII0IeHUe, HKCICPUMEHT, MOJEITUPOBAHHE,
MOJIeNIb, U3MEpPEHHUE, MOTPEITHOCTH H3MEPEHUMH, WU3MEPHUTENIbHbIE MPUOOPHI,
ugpoBast 1abopartopusi.

Mamemamuka: pelmIEeHUE CHUCTEMbl YpAaBHEHUH. TpPUTOHOMETPUUYECKHUE
byHKIIUN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOP/IUHAT,
clokeHue BeKTOpoB. [Ipom3BogHbie »3reMeHTapHBIX (yHkIMi. [IpusHaku
oI00MsT TPEYTOJIbHUKOB, OMpENeNieHne IUIONIAId TIOCKUX (Quryp u oobéma
TeI.

buonozus: >nexrpudeckue SIBJICHHUS B JKUBOW TMPUPOJIE, KoJeOaTeIbHbIC
IBIKEHUS B KUBOW NPHUPOJE, SKOJOTMUECKHE PHUCKUA MPU TPOU3BOJCTBE
ANEKTPOIHEPTHH, BJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIoUIEH Cpelbl,
yAbTPa3ByKOBasi JUAarHOCTUKa B MEAUIMHE, ONTHUYECKHUE SBJICHUS B >KUBOMU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB W MOJIEKYJ, KpHUCTaJUIMYecKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

T'eocpaghua: wmarnutHbie TmONIOCAa 3€MJIM, 3aJ€XKH MAarHUTHBIX PYII,
doTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonozusn: NPUMEHEHUE TOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMArHHUTOB,
ANEKTpOoABUTATENH SIKOOU, TeHepaTOp MEPEMEHHOTO TOKA, MHIYKIIMOHHAS T1€Yb,
JUHUM  DJIEKTpONEpeaad, d3JEKTPOJBUIaTellb, paaap, pPaguoONpUEMHUK,



TeIeBU30p, aHTeHHa, TenepoH, CBY-meus, ynbTpasByKoBas AMArHOCTHKA B
TEXHHKE, MPOCKIMOHHBIN almnapar, BOJOKOHHAs ONTHKA, CONHEYHas Oarapes,
CIIyTHUKOBBIE PUEMHHKH, JI€pHAsi SHEPreTUKa M HKOJIOTHYECKUE aCIEeKThl €€
pa3BUTHSL.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUSA IIPOI'PAMMDLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJIbTaThl OCBOCHHUSA YuyeOHoro mnpenmera «Duszmka»
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTpPEHHEH TMO3UIMEH JTUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHUEHTAIMii, MO3UTUBHBIX BHYTPEHHHUX YOEKICHU,
COOTBETCTBYIOIIUX TPAJUIUOHHBIM IIEHHOCTSM POCCHIMCKOTO OOIIEeCTBa,
pacUIMpEeHUE >KU3HEHHOTO OMbITa U ONbITa JESITEIIbHOCTH B MPOIECcce
peanu3alid OCHOBHBIX HAINpPaBICHUW BOCHUTATEIILHOM NESITEbHOCTH, B TOM
YHCJIe B YACTH:
rPa’JAaHCKOT0 BOCIIUTAHMSA:

e CcOPMHUPOBAHHOCTh T'PAXKIAHCKOW TO3UIKUU OOydYaromerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJAUIMOHHBIX OOIIEUETIOBEYECKUX TyMAaHUCTHUYECKUX H
JIEMOKPaTUYECKUX IICHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTH B  HMHTEpecax
IPXJIAHCKOTO  O0IecTBa, Yy4YacTBOBaTh B  CaMOYIpPABICHUU B
o0pa3oBaTeNbHON OpraHu3allny;

e yMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJOHTEPCKOMN JACSATEIHHOCTH.

NATPUOTHUYECKOT0 BOCTIMTAHUS:

e CcOPMUPOBAHHOCTh  POCCHUICKON  TpPaxJaHCKOM  HMJACHTUYHOCTH,
NaTpPUOTU3MA;

e IICHHOCTHOE  OTHOIIEHHME K  TOCYJapCTBEHHbIM  CHMBOJaM,
JOCTHKEHUSIM POCCUNCKUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO IMOBEICHNUS,

e CIOCOOHOCTH OIEHWBATh CHUTYallUl0 W TPUHUMATH OCO3HAHHBIE
pEIIeHUsl, OPUEHTUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH, B TOM YHCJIE B JI€ATEILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

ICTETHYECKOT0 BOCIIUTAHMS:

e DOCTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYas ACTETHUKY HAYYHOTO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPY/J0BOIr0 BOCIIMUTAHUSL:

e HHTEpPEC K Pa3au4HbIM cdepaMm NmpodeccHOHaTbHON IesSTENHHOCTH, B
TOM YHUCJIE CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATH
OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun W peaTn30BLIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIIAHBI;

e TOTOBHOCTb M CIIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOpPA30BaHUIO B
obnacTu GU3UKU HA IPOTSHKEHUN BCEH KU3HH.

IKOJIOTUYECKOT0 BOCITUTAHMS:

e chOopMHUPOBAHHOCTH HKOJIOTUYECKOM KYJbTYPBI, OCO3HaHHE
TJI00QJBPHOTO XapaKTepa dKOJIOTUUECKHUX MPOOIeMm;

e IUIAHMPOBAHUE U OCYILIECTBIICHUE JIEVCTBHM B OKPYXKAIOILIEH Cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;



pacmnupeHUEC OIIbITa ACATCIIbHOCTU AKOJIOTUYECKOM HaIrpaBJICHHOCTH Ha
OCHOBC MMCIOIIIUXCsL 3HAHUU 110 (1)I/I?>I/IK€.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (DU3NUECKON HAYKHU;

OCO3HaHMWE IIEHHOCTH HAYYHOM J1eATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3Y4YCHUS! (PU3MKU OCYIIECTBISTH MPOEKTHYIO M MCCIEI0BATEIbCKYIO
NEeSTEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSTEIIbHO  (OpPMYJIMPOBaTh M aKTyaJHU3UpOBaTh MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OTIPEICIIATH IENIN ACSITEILHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTHKCHHSI,

BBISIBJISITH  3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBAEMBIX
(U3NIECKUX SIBIICHUSX;

pa3pabarhiBaTh IUTAaH peEIICHHA MpoOJIeMbl ¢ YYE€TOM aHaiIM3a
UMEIOIINXCS MaTEepUATbHBIX U HEMATEPHUATLHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBBI B JICATECIHHOCTh, OIICHMBATh COOTBETCTBHE
PE3yJIbTATOB IEJISIM, OLICHUBATh PUCKH ITOCIICICTBUH NEATEILHOCTH;
KOOPAWHHUPOBATh W BBINOJHATE pabdOTy B YCJIOBHSIX peajbHOTO,
BUPTYAIBHOTO ¥ KOMOWHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KpPEATUBHOE MBINUICHHE TIPH PEIICHUH  KU3HCHHBIX
pooIeM.

Ba3oBrle ucciieqoBareLCKue J1eiCTBUA:

BJIQJCTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBBIMH TMOHSATUAMH U
MeTOIaMH (PU3NUYECKON HAYKU;

BJIAJETh HABBIKAMH  Y4EOHO-UCCJIEAOBATEILCKOM W MPOEKTHOM
NeSITeIbHOCTH B 00JACTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB pelIeHUs 3aaad (PU3NYecKoro
coJiepKaHusl, IPUMEHEHHIO PA3JIMYHBIX METOIOB TIO3HAHUS;

BJIQJICTh BUJAMH JICATEILHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
UHTEPIPETAlMY, TMPEeoOpa3oBaHUI0 M TPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX CUTYallUsIX, B TOM YUCJIE TIPHU CO3JaHUU YYEOHBIX MTPOCKTOB B
o0nacTu GU3HKHY;

BBISIBIISITh IPUUMHHO-CJICICTBEHHBIC CBS3U M aKTyalU3UpPOBATh 3aj/1auy,
BBIIBUTATh THUMOTE3y €€ peIlleHus, HaXOAWTh AapryMEHThl A
JI0Ka3aTelibCTBA CBOMX YTBEPXKICHWM, 3a/laBaTh MapamMeTpbl U
KPUTEPHUH PEIICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJAE pEIICHUS 3aJadydl pe3yiIbTaThl,
KPpUTUYECKH  OICHWBAaTh HMX  JIOCTOBEPHOCTh, MPOTHO3UPOBATH
M3MEHEHUE B HOBBIX yCIIOBUSAX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 0Opa30BaTEIbHOU
TeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;
YMETh TEPEHOCUTHh 3HAHHUS MO (HU3MKEe B MPAKTHUYECKYIO 001acTh
KU3ZHENICATECIbHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



Bbl/IBUT'daThb HOBBIC HJACH, IpcjiaraTb OPHUIMHAJIbHBIC IIOAXOAbI U
PCUICHUA,
CTaBHUTDb HpO6JICMI)I N 3aJa4¥, JOIIYyCKAIHUC aAJIbTCPHATHUBHLIC
peUICHU:.

Pabora ¢ undpopmaumeii:

BJaJ€Th  HABBIKAMM  TOJydeHHs  uHMOpManmuu  (PU3NYEcCKOro
colepKaHUsi M3 HCTOYHHKOB pA3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYUIECTBJISATh TOWCK, aHaIW3, CUCTEMAaTH3alluI0 M HHTEPIPETAIUIO
uH(pOpMAaIUHU Pa3IMYHBIX BUIOB U (DOPM MPECTABICHUS;

OLICHUBATh JOCTOBEPHOCTHh HUH(POPMAIIUH;

UCIIOJIb30BaTh CpelcTBa MH(GOPMAIMOHHBIX M KOMMYHHKaIIMOHHBIX
TEXHOJIOTUA B pEHICHUHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 3a/lady C COOJIOJeHHEM TPeOOBAHUI SPrOHOMUKH,
TEXHUKHA O€30MacHOCTU, TUTHMEHBI, PecypcocOepexeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(DOPMAITMOHHOUW 0€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (DU3UUECKOTO COJIEPKaHUS B Pa3NUYHBIX opMaTax ¢
y4€TOM Ha3zHAYeHUs HH(POpMAIMKM M IEJEBOM ayJIUTOPHH, BbIOMpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YaTIU3AIIUH.

KoMMmyHnKkaTHBHBbIE YHHBEpPCAJIbHbIE YueOHbIe NeiCTBUS:

OCYIIECTBJISATh OOIIEHHE Ha YypoKaX (U3UKK W BO BHEYPOUYHOU
NeSITeHbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(JIMKTHBIX CUTyalluii M CMST4arh
KOH(DIIUKTHI;

pa3BEPHYTO H  JIOTUYHO M3JlaraTb CBOKO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

NOHMUMAaTh U  MCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHJIHOW U
WUHANBUIYaIbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEUCTBUU C Y4ETOM
001X UHTEPECOB U BO3MOKHOCTEH KaXKJIOTO WICHA KOJUICKTUBA;
OPUHUMATh 1ETTM COBMECTHOW JEeATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUSI 1O €€ JOCTHIKEHWIO: COCTAaBJISTH IUJIaH
NEUCTBUM, PACIpENesATh pPOJAM C YUYETOM MHEHHUM YYACTHUKOB,
00CyX/1aTh pe3yibTaThl COBMECTHOM paOOTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJIa U KAXJIOTO0 YyYaCTHHKA KOMaHIbl B
001Ut pe3ysabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHWBATH WJEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETHMYECKOE IMOBEJACHUE B Pa3IUUHBIX
CUTyallMsiX, TPOSBIATH TBOPUYECTBO U  BOoOOpakeHHE, OBIThH
WHUIUATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYIIECTBISITh TMO3HABATEIbHYIO JEATEIHLHOCTh B
obnmactu (U3UKA U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSTENIbHO  COCTaBISATh  IUIAH  PEIICHHUS  PacuY€THBIX U
KaueCTBCHHBIX 3a/lay, IUJIaH BBITIOJIHCHHS TPAKTUYECKOW padoOThI ¢
y4€TOM UMEIOIIUXCS PEeCYypPCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANOYTECHUM;

JaBaTh OIIEHKY HOBBIM CUTYAIUsIM;



e pacHIMpATh paMKH Y4yeOHOro TMpeIMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTEHUH;

e JICJIaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBaThH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

e CIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO 3PYAUIIMN B 00JaCTH
(bU3UKH, TTOCTOSTHHO MOBBINIATH CBOM 00pa30BaTENIbHBIA U KYJIbTYPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

e JlaBaTh OIIGHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTHUBBHI B
NEeSATEeIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YIHTATOB 11EJISIM;

e BJIAJACTh HABBIKAMHM TI03HABATEIBHOM pedIEeKCMU KaK OCO3HaHUS
COBEpIIIAEMbIX JICHCTBUM M MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB
1 OCHOBAHMU;

e HCIOJIB30BaTh MPHUEMBI peduieKCUM I OIIEHKH CHUTyalluu, BbIOOpa
BEPHOTO PEIICHUS;

e YMETh OIICHHWBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS IO MX
CHUKEHHUIO;

e TPUHUMATh MOTHBBI M apTyMEHTBI JIPYTHX IPU aHAIN3E PE3YyJIbTAaTOB
NeSITEHbHOCTH;

e TIPUHUMATH ceOsl, TOHNUMAasl CBOM HEJIOCTATKH U JJOCTOMHCTBA,
IPUHUMATh MOTHBBI U apryMEHTHI JIPYTHX MPU aHAIW3E PE3YyJIbTaTOB
NeSITeTbHOCTH;

e TIPH3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B mportiecce nocTHkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MTPOTPAMMBI TIO
bu3uKe UIsI YPOBHS CPEIHEro oO0Iero oOpa3oBaHUsA Yy OOyYaroIuXxcs
COBEPILIEHCTBYETCS ~ OMOIIMOHAJIBHBIA  WHTEJUIEKT,  MpeAnoJiararoni
c(hOpMHUPOBAHHOCTH:

e CaMOCO3HaHHMS, BKJIIOYAIOIIETO  CIOCOOHOCTh  TMOHUMATh  CBOE
OMOIIMOHAJILHOE  COCTOSIHHME, BHJETh  HAMpaBJICHUS  Pa3BUTHSA
COOCTBEHHOW SMOITMOHAIILHOM cdepbl, OBITh YBEPEHHBIM B ce0¢;

e CaAMOpPETYJIMPOBAHMS,  BKJIIOYAIONIETO  CAaMOKOHTPOJb,  yMEHHUE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTD
aJanTHPOBATBCS K OMOIMOHAIBHBIM HM3MCHCHHSIM M IPOSBIIATH
TMOKOCTbh, OBITh OTKPHITHBIM HOBOMY;

e BHYTPEHHEH MOTHBAIIUH, BKIIOYAIONIECH CTPEMIICHHE K JOCTHXKCHHIO
IeId U yCrleXy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH,
HUCXO/JS U3 CBOMX BO3MOXKHOCTEH;

e DOMIIATUM, BKJIOYAIOMIEH CIIOCOOHOCTh TMOHUMATh ASMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YYUTBIBaTh €r0 MPHU OCYIIECTBICHUM OOIIEHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

e CONHWAJTBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATh
OTHOIIEHUSI C JIPYTUMU JIIOABMH, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
pasperiaTh KOHGIUKTHI.

ITPEAMETHBIE PE3VYJIBTATBI

K xonmy oOydenus B 10 knacce npenMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHHUI:



NOHUMATh POJIb (PU3UKKM B DSKOHOMHUYECKOW, TEXHOJOTMYECKOM,
AKOJIOTUYECKOM, COLMAIbHOM M 3TUYECKOM cdepax [IesaTeIbHOCTH
YeJioBeKa, poJib U MeCTO (PU3MKH B COBPEMEHHOW HAy4yHOH KapTUHE
MUpa, 3HAYEHUE OIMCATEIBHOM, CUCTEMAaTU3HUPYIOLIEH,
O0OBSICHUTEIILHON M MPOTHOCTUYECKONU (DYHKIIUN (HU3NUECKON TEOpUU —
MEXaHUKHA, MOJEKYJISIpHOH (QU3MKM U  TEPMOJMHAMHKH, POJIb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEJCTABICHUN O (Ppu3nyeckoin
KapTUHE MUDA;

paznuyaTh YCJIOBHS TMPUMEHUMOCTH MoOJielell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): MHEpLHUabHAs CHCTeMa OTCuéra, aOCOJIOTHO
TBEPJIOE TEJIO, MaTepualbHasg TOYKA, PaBHOYCKOPEHHOE [BHKCHUE,
CBOOOJHOE TajieHHue, abCOMIOTHO ympyras jacdhopmais, adCOIIOTHO
ynpyroe u aOCOJIOTHO HEYNpyroe CTOJKHOBEHUS, MOJENIU rasa,
KUAKOCTH U TBEPAOTO (KPUCTAILUIMYECKOTO) Teja, WACaIbHBIA Tras,
TOYEYHBIN 3apsl, OAHOPOIHOE IEKTPUUECKOE T0JIE;

pasznuyaTh YCJIOBUS (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TOHUMATh BCEOOIIUN XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBSCHATH MEXAHWYECKHUE IMPOIECChl U SIBIICHUS,
UCIIOJIb3YySl ~ OCHOBHBIC  TIOJIOKEHHUSI M 3aKOHBl  MEXaHUKHU
(OTHOCUTENBHOCTh MEXaHUYECKOTO JIBIXKEHUSI, (DOPMYJIIbI KHHEMATUKU
PaBHOYCKOPEHHOT'O  JIBIKEHMsI, TMpeoOpasoBanHusi [amumes s
CKOpPOCTM M  IlepeMelleHusi, 3akoHbl  HproOTOHA,  IpUHIMUII
OTHOCUTEJIBHOCTU [ 'anuiiesi, 3aKOH BCEMHUPHOI'O TITOTEHUsI, 3aKOHBI
COXpaHEHUSI UMITYJIbCA U MEXAaHWYECKON PHEPTUH, CBS3b PaOOTHl CUJIIBI
C U3MEHECHUEM MEXaHMYECKOW DHEPIUH, YCIOBUS PAaBHOBECHUS TBEPAOTO
Tena), MPU ATOM HCIOIB30BATh MAaTEMAaTHUYECKOE BHIPAKEHUE 3aKOHOB,
yKa3blBaTh  YCJIOBUSI ~ NPUMEHUMOCTH  (PU3WYECKUX  3aKOHOB:
npeoOpa3oBanuii ['ammiesi, BTOPOro u TpeThero 3akoHOB HblOTOHA,
3aKOHOB COXPaHEHUSl HMITyJIbCAa U MEXAHWYECKOM JSHEpPrUM, 3aKOHa
BCEMUPHOIO TATOTEHUS;

aHATM3UPOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIOJIb3ysl OCHOBHbIE moyo)keHUsT MKT u 3akoHBI MOJIEKYJISIpHOU
GU3MKKM W TEPMOJWHAMUKH (CBSI3b NIaBIICHUS HUACAIBHOTO Ta3a Co
CpeIHEeW  KHHETUYECKOM DOHEPrueu  TEIJIOBOIO  JIBMKEHUS U
KOHLICHTpAllUEd €ro MOJIEKYJ, CBA3b TEMIIEpPATypbl BELIECTBA CO
CpeHEW KMHETUYECKOW SHEPrUeM TEIUIOBOTO ABUKEHUS €ro 4YacTHL,
CBSI3b JIABJICHHUS WICAJBHOIO Ta3a ¢ KOHLEHTPALMEHW MOJIEKYJI U €ro
TeMmIepaTrypor, ypaBHeHne MenaeneeBa—Knanelpona, nepBbii 3aKOH
TEPMOJAUHAMHKH, 3aKOH COXPAHEHUSI SHEPTUH B TEIIOBBIX MPOIIECCAX),
IIpU  OTOM MCIIOJb30BATh MATEMAaTUYECKOE BBIPAXKECHHUE 3aKOHOB,
yKa3bIBaTh YCIIOBUS NPUMEHUMOCTH ypaBHeHUs MeHzaeneeBa—
Knaneripona;

aHAIM3UPOBATh W OOBSICHATH DJIICKTPUUYECKHE SIBIICHUS, WCIOIB3YS
OCHOBHBIE  TOJIOKEHUS W  3aKOHBl  AJIEKTPOAMHAMUKHU  (3aKOH
COXPaHEHHUs AJIEKTPUUYECKOTO 3apsAaa, 3aKkoH KynoHa, mOTeHIUAIIbHOCTh
3JIEKTPOCTATUYECKOIO TOJIs, IPUHLMI CYNEPHO3ULIMU SIICKTPUUECKUX
MOJIEH, TTPU 3TOM YKa3bIBas yCJIOBUS MPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU Ba)KHBIE COOTHOIICHHMS: 3aKOHBI OMa Jisl yyacTka
LENHU U Uil 3aMKHYTOW JJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 11 37I€KTPoIIn3a);



ONMKCHIBATH (PU3UUECKUE MPOLECCHl U SBJICHUS, UCMOJIb3Ysl BEIUYHUHBIL:
nepeMelIeHne, CKOpOCTh, YCKOPEHUE, UMITYJIbC Tella U CUCTEMbI Tel,
CUla, MOMEHT CWJIbl, JaBJICHHE, [OTEHIMalIbHAs  DHEPruf,
KUHETHYECKasi »JHEprus, MEXaHWyeckas »dHeprusi, paboTa CHIIbL,
[EHTPOCTPEMUTENBHOE YCKOPEHHUE, CHJIa TSHKECTH, CUjla YIPYTrOCTH,
Cuja TPEHHsI, MOIIHOCTh, PHEPrys B3aUMOJEHCTBUS Tesa C 3eMIEN
BOIM3KM €€ MOBEPXHOCTH, DHEPrusi ynpyrou aedopmanuiul MpyKUHbI,
KOJIMYECTBO TEIUIOThI, a0COJIIOTHAas TeMmreparypa Tena, pabora B
TEPMOJIMHAMUKE, BHYTPEHHSISI JHEPrusi HACATbHOTO OJHOATOMHOIO
raza, padoTa HA€aTbHOIO Ta3a, OTHOCUTENbHAS BIAKHOCTb BO3/yXa,
KITJI wunmeanpHOrO TEIUIOBOIO JIBUTaTeNsl; AJIEKTPUUECKOE TIOJIe,
HAnpsDKEHHOCTh  DJIEKTPUYECKOTO  MOJS,  HANPSKEHHOCTh  MOJIA
TOYEYHOTO 3apsja WIM 3apsDKEHHOro Iapa B BakKyymMeé U B
TUDJIEKTPUKE, TMOTEHIMANT AJIEKTPOCTATUYECKOTO TMOJsl, Pa3HOCTh
MOTEHIINAJIOB, AJICKTPOJBIKYINAs CHJIa, CUJa TOKa, HaNpsKEHUE,
MOIIIHOCTh TOKa, JJIEKTpUYecKass €MKOCTb IUIOCKOTO KOHJIEHCATOpa,
COTPOTHUBJICHUE YUYaCTKa IIETH C MOCJIEI0BATEIbHBIM U MapaljIeIbHBIM
COCIMHEHHEM  PE3UCTOPOB,  DHEPIrUsl  DJIEKTPUUECKOrOo  TOJIA
KOHJIEHCATOPa;

OOBACHATHL  OCOOCHHOCTHM  TPOTEKaHHs  (PU3UYECKUX  SBICHUMU:
MEXaHUYECKOE JIBI)KCHHE, TEIUIOBOE JIBI)KCHHE YacCTHUIl BEIECTBa,
TEIJIOBOE  paBHOBecHE, OpOYHOBCKoe  JBWXeHHE, auddys3us,
UCIIapeHue, KUTIEHWE U KOHJCHCAIUs, TUIABJICHHE U KPUCTAJIN3alIUA,
HaIPaBJICHHOCTD TerIonepeaun, AIEKTPU3AIUS TeN,
HKBUIMOTECHIIMAILHOCTH TTOBEPXHOCTH 3aPSHKEHHOTO MPOBOIHUKA;
IPOBOJUTH UCCIICIOBAHUE 3aBUCUMOCTH OJAHOM (M3HYECKOM BETUUHHBI
OT JpYrol ¢ UCHOJb30BaHUEM TMPIAMBIX M3MEPEHUH, TPU ITOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHpOBaTh pe3yibTaThl MOJYUYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHAEC TpaduUKoB C y4ETOM
aOCONIOTHBIX ~ TMOTPEITHOCTEH HW3MEpEHWH, JieaTh BBIBOJBI  TIO
pe3ynbTaTam HCCIICIOBAHUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIIOTHHIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  OMNBITHI O TPOBEPKE  MPEUIOKEHHOW  THUIOTE3bI:
TUTAHUPOBATH IKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTATILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUECHHBIE PE3YIbTAThI U JEJIaTh BHIBOJ O
cTaTyce MpeyIoKEHHOM TUIOTE3HI;

coOmoaTh  mpaBwia  O€30MAacCHOr0  Tpyda TNpU  MNPOBEICHUU
UCCJICIOBAHUI B paMKax y4eOHOTO OHKCIIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-HCCIICIOBATEIbCKOH M TPOEKTHOM  JEATEIBbHOCTH  C
WCIIOJIb30BAaHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U  JIaDOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJaHHOMU
(u3HUecKoil MOJIETBIO: HA OCHOBAHUH aHAIN3a YCIOBUS 00OOCHOBHIBATH
BBIOOP (M3WYCCKOW MOJENIH, OTBeYaromeld TpeOOBaHUAM 3aauw,
MPUMEHATH  (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥ TOCTYJaThl
(Gu3HUEeCKUX TEOpUl MPU HMCIOJIB30BAHUM MATEMAaTHYECKUX METOJI0B
pemieHuss 3ajad, MPOBOAUTH PAcUEThl HA OCHOBAHUM WMMEIOIIUXCS
JAHHBIX, AHAJU3UPOBATH PE3YIbTaThl M KOPPEKTHUPOBATH METOIbI
pemieHus ¢ y4ETOM MOJTyYEHHBIX PE3YIhTAaTOB;



pemath Ka4yeCTBEHHBIE 3a/ladyd, TpeOyroliue MpUMEHEHHUs 3HaHWH U3
pasHBIX pa3lenoB Kypca (DM3WKH, a TakkKe HWHTETpallud 3HAHUN U3
APYTUX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPaWBATh
JIOTHYECKYIO IIETIOYKY PAacCYXICHUN C OMOpOi Ha M3y4YeHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUECKHE 3HaHWs s OOBSCHEHUS OCHOBHBIX
NPUHIAIIOB  pa0OThl  M3MEPUTENBHBIX  MPHOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHUECKUX TPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIAJa POCCHUUCKUX M 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAIM3WPOBaTh U OICHWBATh  TIOCICACTBHS  OBITOBOM U
NPOU3BOACTBCHHONH  JEATCIBHOCTH  YENOBEKa,  CBA3aHHOH  C
(GU3NIECKUMU TIPOIIECCaMHU, C TIO3HIIMNA YKOJIOTHUECKON 0e30macHOCTH,
NPEICTABICHU O paIlMOHAIILHOM MPUPOJIOIOJIB30BAHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAHUU JIOCTMOKCHUM HAyKH U TEXHOJIOTHH IS
JATbHEHIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

IPUMEHSTH Pa3IMYHbIE CIOCOOBI pabOTHI ¢ MHGOpMAaIIHEeH PU3UIECKOTO
CoJiepKaHUsl C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, IIPU ATOM HCIOJIB30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUU JJIS TOUCKA, MEpPepadOTKU M TMPEIbSABICHUS y4yeOHOU U
HAYYHO-TIOMYJISIPHOM uHbopMaIu, CTPYKTYPUPOBAHUS u
UHTEpIpeTanud  uWHOpMAIMU,  MOJIYYEHHOM M3  pa3IMYHBIX
MCTOYHUKOB, KPUTHUUECKH AHAIM3UPOBATH IMOIYyYaeMyr HH(MOPMAIUIO
U OLICHMBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHUM,
TaK U Ha OCHOBE aHaJIM3a UCTOYHUKA UHPOPMAIIUK;

OPOSBIISITH ~ OpPraHU3AIMOHHBIE W [O3HABaTeJIbHBIE  YMEHUS
CaMOCTOSITENILHOTO MPUOOpETEHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJIHEHUS TPOCKTHBIX U yU4eOHO-HCCIIEIOBATEIBCKUX paloT;
paboTaTh B TpYIIE ¢ WUCHOJHEHHWEM PAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBAaTh ~ pabOTy  TPYIIbI,  PAIMOHAIBHO  pacHpenemsiTh
NeSITeIbHOCTh B HECTAHJAPTHBIX CHUTYallMsIX, aJeKBaTHO OIIEHWBAThH
BKJIQJl KOKJIOTO M3 YYaCTHUKOB T'PYIIILI B PEIICHHE pacCMaTpUBaeMOn
poOJIeMBI;

IPOSIBJISITH MOTHUBAIIMIO K Oyaymiel mpodecCHOHANbHON AeSTENbHOCTH
MO CTIEIMAIBHOCTSM (PU3UKO-TEXHUUECKOTO MPOUIIS.

K xoniy obyuenust B 11 knacce mpenMeTHbIC PE3yJbTaThl Ha YTIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUH:

MOHUMATh pPOJIb (U3UKK B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIIMAIIBHOW M JTHYECKOW cdepax NeaTelbHOCTH YeJOBEeKa, POjb U
MecTo (U3UKKH B COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, POJb
ACTPOHOMMH B IMPAKTUYECKOU AEATEIIBHOCTU YEJIOBEKA U JaJIbHEUIIEM

HAaY4YHO-TEXHUYECKOM pa3BUTHH, 3HAYEHUE ONMUCATENBHOM,
CUCTEMATU3HUPYIONIEH, O0OBICHUTEILHON U MPOTHOCTUYECKON (DyHKITUN
¢us3nueckoil TeoOpUuM — OICKTPOJAMHAMHKHU, CHEIHATBHOU TEOpUHU

OTHOCHUTEIILHOCTH, KBAHTOBOW (DH3WKH, posib (PU3HUECKOW TEOPHH B
(bopMHpOBAHUY TIPEACTABICHUA O (PU3MUECKONW KapTHHE MHUpa, MECTO
¢u3nueckoil KapTUHBI MHpa B OOIMIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUNA O IPUPOJIC;



paznuyaTh YCJIOBHS TNPUMEHUMOCTH MoOJelell (QU3NYecKux Ten Hu
IPOLIECCOB (SIBJICHUI): OJHOPOJHOE DJIJIEKTPUUECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsl, TapMOHMYECKHE KoJieOaHUs, MaTeMaTUYECKUN
MasITHUK, WACAIbHBIA NMPYKUHHBIA MasiTHUK, TAPMOHUYECKUE BOJHBI,
UcaIbHBIA KOJIeOATENbHBIA KOHTYp, TOHKas JIMH3a, MOJENEH aToma,
aTOMHOTO sIJpa ¥ KBAHTOBOW MOJIEIIN CBETA;

pasznuyaTh YCJIOBHS (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3HYECKUX
3aKOHOB, IOHUMATh BCEOOIIUN XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYCHHOCTDb MCIIOIH30BAHUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh U OOBACHITH AIEKTPOMATHUTHBIE MPOLECCHI U SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOXKEHHMSI M 3aKOHBI JJIEKTPOAUHAMUKU U
CHEIUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpPUUECKOro 3apsiia, cuia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMATHUTHOM  uMHIyKuuu, npaBwio Jlenma, cBs3p JOJIC
CAMOMHAYKIIMM B DJIEMEHTE OJJICKTPUUECKOW €M CO CKOPOCTHIO
U3MEHEHHUS  CHUJIbI  TOKa, IIOCTYJaThl  CIHENUAJIbHOM  Teopuu
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TPOIECCH W  SIBICHUA,
UCIIOJIb3Ys TIOJIOKEHHS] KBAHTOBOM (u3HMKK (ypaBHEHHE ODWHINTEHHA
st hoTtodaddexra, mepBpli U BTOPOM MOCTynaThl bopa, mpuHIUI
COOTHOIICHHS HeomnpeneneéHHocTel [ eizenOepra, 3aKOHbI COXpaHEHUS
3apsAI0BOTO M MAacCOBOTO YHCEI U SHEPTHUH B SITICPHBIX PEAKIUAXK, 3aKOH
PaAMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3UYECKUE MPOIECCHl U SIBJICHUS, UCIOIb3Ysl BEIUYHUHBI:
HaANPsHKEHHOCTD AIEKTPUIECKOTO OJIA, MOTEHITHAT
AIEKTPOCTATUYECKOTO oJIA, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYINAST CHJIA, WHAYKIMS MAarHUTHOTO TOJisi, MarHUTHBINA
NOTOK, cwia Awmnepa, HHIYKTUBHOCTb, DSJIEKTPOABUXKYIAsS CHIIA
CAaMOMHAYKIIMHM, SHEPTrUs MArHUTHOTO TIOJISI TMPOBOJHUKA C TOKOM,
PEISTUBUCTCKUM ~ WUMITyJIbC, TIOJIHAsE DHEPIHs, OJHEPrus IMOKOs
CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MACCOBOE YHUCIIO U
3apsl apa, SHEPTUsI CBSI3H SIIPa;

OOBACHATH  OCOOCHHOCTHM  TPOTEKaHHWsS  (PU3UYECKUX  SBICHUMU:
AIEKTPOMArHUTHAS WHTYKITUS, CaMOMHYKITHS, pe30oHaHC,
uHTEpPEpEeHIINs BOJH, TUdpakius, AUCTIEPCHs], MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyeckuii 3pdext (dporodrddexr), anpda- u
OeTa-pacniajipl siiep, raMMma-u3aydeHue snaep, GUu3nuecKue MPUHIIUITBI
CIEKTPaJIBLHOTO aHaJIh3a U paboThI J1a3epa;

OTpeeNsaTh HaNpaBiIeHUEe WHAYKIIUU MAarHUTHOTO TIOJI MPOBOJHUKA C
TOKOM, CHJIbI AmTmiepa u cuiibl JlopeHnna;

CTPOUTh U300paKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JUH30M, ¥ PACCYUTHIBAThH €TO XapaKTEPUCTUKH;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE MOHSATHS, TEOPUH U
3aKOHBI 11 aHajgu3a W OOBACHCHUS (U3HUYCCKHX IIPOIIECCOB,
MIPOUCXOJISIIINX B 3BE3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTATAKTUIECKOM
cpene; ABKSHHSI HEOCCHBIX Tel, DBOIIONNH 3BE3/] U BeeneHHoM;
MPOBOJIUTh HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUYECKHX BEITUYHH C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEpPEHUH, TpPHU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3YJbTAThl TOJYYEHHON 3aBUCHMOCTHU
¢u3nUecCKMX BETUYMH B BHUJE T'PaPUKOB C Yy4ETOM aOCOIFOTHBIX



NOTPEIIHOCTE  WM3MEPEeHMM, JleJaTh BBIBOABI MO  pe3yJibTaTaM
UCCJIeI0BAHUS;

IPOBOJUTH KOCBEHHbIE M3MEpEHUs (DU3NYECKUX BEIMYMH, MPU 3TOM
BBIOMpATH ONTUMAJIbHBIN METOJ U3MEPEHHUS, OLIEHUBATh A0COJIOTHBIE U
OTHOCUTEJIbHBIC MOTPEITHOCTH MPSAMbBIX U KOCBEHHBIX U3MEPEHU;
OPOBOJUTH  OMNBITHI [0 MPOBEPKE  MPEIOKEHHOM  THMIOTE3bI:
IUTAHUPOBATH AKCIIEPUMEHT, coOupaTh AKCTIEPUMEHTAILHYIO
YCTaHOBKY, aHAJIM3UPOBATH MOTYUYEHHBIE PE3YJIbTAThI U JEJIaTh BHIBOJ O
cTaTyce MpeyioKEeHHOM THIOTE3bl;

OMKCHIBATH METO/IbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
coOmoaTh  mpaBwia  O€30MacHOr0  TpyAa TNpU  NPOBEJECHUU
UCCJIEIOBAHUIM B paMKax y4eOHOro HKCIEPUMEHTA, MPAKTHUKymMa U
y4eOHO-UCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPONCTB M  JIabOpaTOPHOIO
000py10BaHUS;

pemiaTh pacu€THhIE 3a7a4d C SIBHO 3aJaHHOM M HESIBHO 3aJ]aHHOM
¢du3nueckoii MOENbIO: HA OCHOBAHMM aHallM3a YCJIOBHS BBIOUpATh
(du3nyueckrue MoJIeNu, OTBEYAIOIINe TPEOOBAHUSAM 3a/lauu, IPUMEHSTh
(hopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIATHI (PUINYECKUX TCOPUN
OpU  HCIOJIb30BAHUM MATEMAaTHUYECKHX METOJOB pEIICHHs 3ajad,
OPOBOJUTH  pacu€Thl HAa  OCHOBAHUM  HMEIOIIMXCA  JIAHHBIX,
aHAIM3UPOBATh PE3YJIbTAThl U KOPPEKTHUPOBATH METOMBI PEIICHUS C
y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

peniaTh KaueCTBEHHBIC 3aJlauu, TPEOYIOIIHe MPUMEHEHUs 3HAHUN W3
pPa3HBIX pas3feioB Kypca (PU3MKH, a TaKKe HUHTETpalld 3HAHUN U3
JIPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKJIa: BBICTPAWBATH
JIOTUYECKYIO ILIETIOYKY PaCCykKJACHUI C OMOpON Ha M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB  pa0OThl  M3MEPUTENBHBIX  MPUOOPOB, TEXHUUYECKHUX
YCTPONCTB Y TEXHOJOTUYECKUX TIPOIIECCOB;

NPUBOJUTH TMPUMEPHI BKJIala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UpOBaTh M OIICHMBATh  TIOCIEJACTBUA  OBITOBOW U
IIPOM3BOACTBEHHOW  JIEATEJIIbBHOCTM  YEJIOBEKA,  CBSI3aHHOM  C
bu3HUeCKUMU TIPOLIecCaMu, ¢ TTO3UIIUNA IKOJIOTHYECKON 0€30MacHOCTH,
NPEICTABICHU O paIMOHAIILHOM TMPUPOJIOINOJIB30BAHUHU, a TaKKe
Pa3yMHOM HCIIOJb30BAHUU JIOCTHKCHUI HAyKW WU TEXHOJOTHH IS
JaTbHEHUIIET0 pa3BUTHS YEJIIOBEYECKOTO 00IIECTBA;

NPUMEHSTh Pa3INYHbIE CIOCOOBI pabOTHI ¢ HHGOPMAIIHEH PU3NIECKOTO
COJIepKaHUsI C WCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTUM, TIPU ATOM HCIOJIB30BaTh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTUU JJIS TIOMCKA, TEePepabOTKH M TMPEAbIBICHUS y4yeOHOU W
Hay4YHO-TIOMYJISIPHOM uHbopMaI, CTPYKTYPUPOBAHUS u
UHTEpOpeTanuu  WHQOpMaIMK,  MOJYYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MOJTYYaeMyH0 MH(OPMALHIO
M OIICHWBATh €€ JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIONIMXCS 3HAHHM,
TaK U Ha OCHOBE aHAJIN3a UCTOYHUKA UH(POPMAITNK;



NpOSIBIISITh ~ OpTaHW3allMOHHBIE W [IO3HaBaTeJbHBIE  YMEHUS
CaMOCTOSITENIFHOTO  TMPUOOPETEHHWsST HOBBIX 3HAHWW B  IpoIecce
BBITIOJTHEHHSI IPOCKTHBIX U yUEOHO-UCCIIEIOBATEILCKUX PadoT;
paboTaTh B TpyNIe C WUCHOJHEHUEM DPA3INYHBIX COIMATBHBIX POJICH,
IUTAHUPOBAaTh ~ pabOTy  TPYNIbL,  palMOHAIBHO  PACIPEACTSATH
JEeSATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsAX, aJIeKBaTHO OIICHWBATH
BKJIAJ] KQXKJIOTO M3 yYAaCTHUKOB TPYIIEI B PEIICHUE pacCMaTpUBAEMOM
poOJIeMBI;

NPOSIBIISITh MOTHBAIIMIO K Oyaymiel nmpodeccnoHaIbHON NeATeIhbHOCTH
o CHCTIHATEHOCTSIM (U3UKO-TEXHUIECKOTO pouIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Ne KoanuecTBo yacos

HaumeHoBaHue pa3/iesioB M TeM dieKkTpoHHBbIE (LM (POBbLIE)
n/ KoHTpoJbHbIe IpakTuyeckue

NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI

1.1

Hayunb1ii MeTon nno3HaHus

6
MPUPOJIBI
Hroro no pasaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemarnka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEPIOTO Tea 5 1
2.4 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1
Hroro no pazneny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHOBBI
3.1 MOJIEKYJIIPHOKMHETHYECKOU 15 1
Teopuu
Tepmonunamuka. TeroBsie
32 pMOA 20 1
MaIITHHBI
3.3 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 14 1




da3oBBIe 11(510], (021833

Hroro mo pasueny 49
Paznen 4. JIEKTPOANHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIC 24
4.2 IToCTOSIHHBIN STEKTPUUECKUNA TOK 24
4.3 Toxu B pa3IMyHBIX Cpeaax 6
Wroro no pasaeny 54
Paznen 5. PUBHUYECKUHN MPAKTHUKYM
51 DuU3nYECKU MPAKTUKYM 16 16
Hroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KIIACC

HaumMeHoBaHHe KoaugecTBO yacoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3iesioB H TeM KoHTpoJibHbIE IIpakTn4yeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NPpOrpaMmslI padoThI padoThI
Paznen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarauTHOE II0JIE 14
DIIeKTpOMAarduTHas
1.2 P 13 1
WUHIYKIIHS
Hroro no pazgeny 27
Pa3pnen 2. KOJJEBAHUS U BOJIHBI
21 MexaHudeckue 10
KoaeOaHus
59 DNIeKTpOMarHUTHBIC 15
KoaeOaHus
Mexanunueckue u
2.3 AJIEKTPOMArHUTHBIC 10 1
BOJIHEI
2.4 Ornruka 25 1
Hroro no pazgeny 60
Paznen 3. OCHOBBI CHEIIHAJILHOﬁ TEOPUU OTHOCHUTEJIBHOCTH
3.1 Ocuosel CTO 5 1
Hroro mo pazneny 5




Paznesn 4. KBAHTOBAS ®PU3UKA

41 KOpHYCKEUISIpHO- 15
BOJIHOBOH yaJIu3M

4.2 dusuka aroma 5

duznka aTOMHOTO sapa

4.3 U 3JIEMEHTapHBIX 5
Y4acTHI|
Hroro no pasneny 25

Paznen 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

DneMEeHTBl aCTPOHOMUU
5.1 12
U acTpoU3UKN

Hroro no pazneny 12

Paznen 6. PUSUUYECKUN MPAKTUKYM

duznueckuit
6.1 16
MPaKTUKYM
Hroro no pazneny 16

Paszpnen 7. OBOBIHIAIOIIEE IOBTOPEHUE

Cucremaruzanus u
000611eHne
MIPEIMETHOTO

7.1 COJIEpXKaHUA U OIBITA 15
NeSITeNIbHOCTH,
PUOOPETEHHOTO MPU

W3Y4YEHUHU Kypca




¢buzuku 10 — 11
KJIaCCOB

Uroro no pazaeny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO
170 16

YACOB 110 I[TPOTPAMME







ITOYPOYHOE IIVTAHUPOBAHUME
10 KITACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

DJIeKTpOoHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypChl

Bcero

®du3nka — HayKa 0 IpUpo/Ie.
Hayunbie MeTo1bI MO3HAHUS
OKpY>KaroIlero Mupa

bubnuoreka [IOK https://m.edsoo.ru/1beef346

DKCIEpUMEHT U TEOpusl B
MIPOLIECCE MTO3HAHUS
npupoasl. HaGmonenue u
AKCIIEPUMEHT B (hU3HKe

bubmuoteka [{OK https://m.edsoo.ru/3a7fde29

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

bubmuoteka [{OK https://m.edsoo.ru/34c49931

AOcomoTHas 1
OTHOCUTECIIbHAsA
MOTPEIIHOCTH U3MEPEHUI
(bu3MYECKUX BEIUYUH

bubnuoteka [{OK https://m.edsoo.ru/ca2def03

MonenupoBanue B pU3UKe.
Ponb 1 MecTo usuku B
(dbopmupoBaHUU
COBPEMEHHOM HAyYHOU
KapTUHBI MUDA, B
MIPaKTUYECKON JAESITEIbHOCTH
monen

bubmuoreka [{OK https://m.edsoo.ru/7f18fda3




MexaHn4ecKoe JBHKEHHE.
Cucrema oTcyeTa.
OTHOCUTENBHOCTh
MEXaHHYECCKOT'O JBUKCHHS.
[Ipsimast 1 oOpaTHas 3aaun
MCXaHHKH

bubnmoreka [{OK https://m.edsoo.ru/eabbded1

Pannyc-Bektop
MaTepualbHOU TOYKH, ET0
IIPOEKLIUU HA OCH
KoopauHar. Tpaekropus.
Ilepememenue. CKopocCTb.
WX npoekiuu Ha ocH
KOOpJAUHAT

bubmmoreka [{OK https://m.edsoo.ru/e9a52f02

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS
C TIOCTOSIHHBIM YCKOPEHHEM

bubmuoteka [{OK https://m.edsoo.ru/30a108a5

@uU3NYECKUI IPAKTUKYM T10
teMe "U3yuenue
HEPABHOMEPHOI'O JBUKCHHUS
C LIENBIO ONPEACICHUS
MIHOBEHHOH CKOpOCTH"

bubmuoteka [{OK https://m.edsoo.ru/89ba7190

10

PaBrOMEpHOE
MPSMOJIMHEMHOE IBUYKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOT'O
MIPSAMOJIMHENHOTO IBUKCHUS

bubmuoreka I{OK https://m.edsoo.ru/761d18aa

11

PaBHOyCKOpEeHHOE

bubmuoreka I{OK https://m.edsoo.ru/a99549a7




pr[MOJ’IHHCﬁHOC JBHXKCHHUEC

12

CrnosxeHue nepemeieHnii u
ckopoctel. Pemenue 3amgau

bu6mmoreka LIOK https://m.edsoo.ru/b7560bbf

13

HepaBHOoMepHOE NBUKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue.
[IpsiMonuHEHOE IBH>KEHHE
C IOCTOSIHHBIM YCKOPEHHEM

bubmmoreka [{OK https://m.edsoo.ru/f738109¢

14

JIBr>keHue Tena,
OpOILICHHOTO IO/ YTIIOM K
TOPU30HTY

bubnmoreka [{OK https://m.edsoo.ru/71cbb4f5

15

CBoOoHOE TIaZICHHE.

Y ckopenue cBOOOTHOTO
naJjieHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHH U UX
rpaduxu

bubmuoteka [{OK https://m.edsoo.ru/33196fbe

16

KpuBonuHeliHOe ABUXKEHUE.
JIBr>KeHUE 110 OKPYKHOCTH.
VYrnoBas U IMHENHASA
ckopocts. [lepuon u
4acToTa.
LlenTpocTpemMuTensHOE U
MOJTHOE YCKOPEHUE

bubmuoreka I{OK https://m.edsoo.ru/1242f32e

17

KonTponpHas pabota mo
Tteme "Kunemarnka"

bubmuoreka I{OK https://m.edsoo.ru/5a9e4a64




18

®uU3NYECKU TPAKTUKYM I10
Teme "M3MmepeHune yckopeHust
IIPU IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM
JIBWKCHUU 110 HAKJIOHHOU
MJIOCKOCTH" WUITH
"UccaeqoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU IpU
PaBHOYCKOPEHHOM
IBIKeHUN"

bubnmoreka [{OK https://m.edsoo.ru/141d3837

19

Ou3nvecKuii MpakTUKyM 10
teme "M3mepeHne ycKopeHus
cBOOOHOTO Ma/ieHUs" Uiu
"N3yueHue nBUKEHUS TeENa,
OpOIIEHHOTO
TOPU30HTAJILHO"

bubmuoteka [{OK https://m.edsoo.ru/57dba505

20

[IepsrIii 3ak0H HproTOHA.
HNuepimanbHble CHCTEMBI
orcuéra. [IpuHnun
OTHOCHUTENBHOCTH [ anmuues.
Heunepuuanbabie CHCTEMBI
oTCYéTa

bubnuoteka [{OK https://m.edsoo.ru/bdf997fb

21

Cuna. PaBHOz€EHCTBYIOIIAS
cuna. Bropoi 3akoH
Hrerorona. Macca

bubnuoteka [{OK https://m.edsoo.ru/9aba2b0a

22

[IpuHIun cyneprno3unumn

bubnuoteka [{OK https://m.edso0.ru/22757f26




cuil. Pemmenune 3amay Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

23

®uU3NYECKU TPAKTUKYM I10
teme "M3yueHnue 1BUKEHUS
Teja 1o OKPYKHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBhIO" UITH
"UccnenoBanue
3aBUCUMOCTH TIEPHOJIa
oOparlieHus KOHUTYEeCKOTro
MasiTHUKA OT €ro
napameTpoB"

bubnmoreka [{OK https://m.edsoo.ru/11abfa0a

24

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/Oae2cd84

25

BsauMmopeiicTBue Tel.
Tpertnii 3akoH HproToHA

bubmuoreka [{OK https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26

3aKOH BCEMHUPHOTO
TATOTECHUS.
OKBUBAJIEHTHOCTh
rPaBUTALMOHHOMN U
WHEPTHOU Macchl

bubnuoteka [JOK https://m.edsoo.ru/a28aa7ad

27

Cuta TSKeCTH U yCKOPEHHE
CBOOOJIHOTO MaJeHUs

bubnmuoteka [JOK bubnuoreka [{OK https://m.edsoo.ru/2b95d57e

28

JIBrxeHre HeOEeCHBIX Tel U
UX UCKYCCTBEHHBIX
cnyTHHUKOB. [lepBas

bubmuoTeka [IOK https://m.edsoo.ru/653d3459




KOCMHUYECcKasi CKOPOCTb.
3akonbl Kemnepa

29

®uU3NYECKU PAKTUKYM I10
TteMme "Uccnenosanue
3aBHCHMOCTH CHJI
YIOPYTrOCTH, BO3HUKAIOIIHX B
MPY>KUHE U PE3UHOBOM
o0pa3ie, OT ux
nedopmaruu' uin
"N3yueHue NBUKEHUS
CHCTEMBI T€JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
JIErKui OJ10K"

bubmuoreka I{OK https://m.edsoo.ru/9aa79a7d

30

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bubnuoteka [{OK https://m.edsoo.ru/dclcaacO

31

Cuna tpenus. [Ipupona u
BHJIBI CWJI TpeHUs. JIBHKEHUE
B KUJIKOCTH U Ta3€ C yUETOM
CUJIBI COIIPOTUBIICHUS CPEBI

bubnuoteka [{OK https://m.edsoo.ru/9f5a574c

32

JlaBiienue.
I'mppocraTudeckoe
napienne. Cuita Apxumena

bubnuoteka [{OK https://m.edsoo.ru/4bb8294b

33

AOGCOJIFOTHO TBEPJIOE TEJIO.
[TocTynarensHOE 1
BpalaTeIbHOE JIBIKCHUE
TBEPAOTO Tella

bu6mmoreka IIOK https://m.edsoo.ru/13f0a221




34

MOMEHT CHJIIBI OTHOCHTEIIHFHO
OCH BpalllCHUS. IIneyo cunl

bu6mmoreka LIOK https://m.edsoo.ru/d6532eb9

35

Nmnynbe maTepuanbHOU
TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYeK. LleHTp
MacC CHCTEMBI
MaTepUaIbHBIX TOYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

bu6mmoreka LIOK https://m.edsoo.ru/f7706d63

36

MowmeHT umiyibca
MAaTepHAIbLHON TOYKH.
[IpencraBnenue o
COXpaHEHUU MOMEHTA
VMITYJIbCA B LIEHTPAIBHBIX
MIOJIAX

bubmmoreka [{OK https://m.edso0.ru/913974c7

37

I/IMHy.]'IBC CHJIBI 1 UBMCHCHUEC
UMITyJIbCa Tella. 3aKOH
COXpPaHCHUS UMITYJIbCA.
PeakTuBHOE IBUXKEHHE

bubnuoteka [{OK https://m.edsoo.ru/9a5e2e74

38

KonTponbHas padota no
teme "JIlunamuka. Cratuka
TBEpAOro Tena"

bubnmuoteka [{OK https://m.edsoo.ru/554bafcc

39

CrnoxxeHue cui,
MIPUJIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena.
VYcnoBus paBHOBECHS
TBEpAOro Tena. Buasl

bubnuoteka [{OK https://m.edsoo.ru/f57b4e01




PaBHOBECHUA

40

Pabora cuiibl Ha MaJIOM M Ha
KOHECYHOM IIEPEMEIICHHH.
I'paduueckoe
IpeJicTaBICHHE PadoThI
CHJIBI. MOIIHOCTH CHIIBI

bu6mmoreka LIOK https://m.edsoo.ru/f30f43b6

41

[ToTenuuanbHas SHEPTUA.
[ToTenuuanpHas HEprUs
ynpyro nehopMUpOBaHHON
npyxuHbl. [loTeHunanpHas
SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMITH

bubmuoreka L{OK https://m.edsoo.ru/474e7c4a

42

Kunernueckas sueprus.
Teopema 06 usmeHeHnn
KMHETUYECKON SHEPIUHr
MaTepHAIbHON TOUKHU

but6mmoreka LIOK https://m.edsoo.ru/b0a4445f

43

Pemenue 3agau

bubmuoteka [{OK https://m.edsoo.ru/c44d02e2

44

Pu3nYecKuil NPaKTUKYM I10
teMe "M3mepenne

KO3 pHIMEeHTa TPEHUs 0
BEJIMYHHE YTIIOBOTO
Kod(urmenTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHs OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MIEPEMEHHBIM
kod¢pdumeHToM TpeHus"

bubnuoteka [{OK https://m.edsoo.ru/c5b72ab7




unu "M3ydeHne NBUKECHUS
rpy3a Ha Bally ¢ TpeHueMm"

45

[ToreHnmanpHbIC U
HETIOTCHIIMATBHBIC CUIIBI.
[TorennuanpHast SHEPTHSL.
Bropas kocmMuveckas
CKOPOCTB

bu6mmoreka LIOK https://m.edso00.ru/0070d493

46

JlaGopaTopHas pabora
«HccnenoBanue cBs3u
paboThI CUIIBI C U3BMEHECHHEM
MEXaHHYECKON SHEPTHH TeJia
Ha TIpUMEpPE PaCTsHKCHUS
PE3UHOBOTO KIyTa

bubmmoreka [{OK https://m.edsoo.ru/1531aba5

47

Tpetpst KocMHUUecKast
cKopocTh. CBs3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
M3MEHEHNEM MEXaHUYECKON
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXPAHEHHs MEXaHUUECKON
SHEPrUHU

bubnuoteka [{OK https://m.edsoo.ru/1deb2367

48

VYrpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu ns naeansHOM
JKUIKOCTH

bubmuoteka I{OK https://m.edsoo.ru/8d12¢328

49

Pemrenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/14e02d1f

50

KonTponbHas pabota no

bubnuoteka [{OK https://m.edsoo.ru/68878d51




Teme "3aKOHbI COXPaHECHUS B
MexaHuke"

51

PazBuTue npenacrabieHuit o
MIPUPOJIC TETIOTHI.
OCHOBHBIE ITOJIOKEHUS

MKT. duddy3us.
bpoyHOBCKOE nBHXKEHUE

bu6mmoreka LIOK https://m.edsoo.ru/1344327b

52

Pu3nUeCKUil NPaKTUKYM 110
teme "M3mepenue
PaBHOJECUCTBYIOLIEH CUIIBI
MIpU ABUKEHUU OpycKa 1o
HAKJIOHHOMH IIJIOCKOCTH" WK
"[IpoBepka runoTessbl o
HE3aBUCHUMOCTH BPEMEHU
JBUKEHHsI OpycKa 1o
HAKJIOHHOH IJTOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €ro
Macchr"

bubmuoreka I{OK https://m.edsoo.ru/c8094721

53

Pu3nYecKuil NPaKTUKYM I10
teMe "HccnenoBanue
YCIIOBUM paBHOBECHS
TBEPIOTO TEJIA, UMEIOILETO
OCh BPAILIEHUS" WIN
"KonctpynpoBanue
KPOHUITEIHOB M pacy€T CUII
ynpyroctu" nin "U3yuenne
YCTOWYUBOCTU TBEPAOTO

bubnuoteka [{OK https://m.edsoo.ru/10265a05




Tesa, UMEIOLIET0 IIIOMaIb
onops!"

54

®uU3NYECKU PAKTUKYM I10
teme "M3mepeHue nmmysbca
TeJa o0 TOPMO3HOMY ITyTH"
unu "M3mMepeHue CUIIbl TATH,
CKOPOCTH MOJEIU
AJEKTPOMOOUJISL U MOIIIHOCTH
cwibl Taru" unm "CpaBHeHue
U3MEHEHHUS UMITyJIbCa TeJa C
HMITYJIbCOM CHJIbI" UJIN
"HccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3aUMOJAEHCTBUU" WIIN
"N3mMepeHne KHHEeTHUECKON
SHEPTUU Tela 1Mo
TOPMO3HOMY NTyTH"

https://m.edsoo.ru/c38af875

55

Crpoenue ra3o00pa3HbIX,
KHUJKUX U TBEPJIBIX Tell.
XapakTtep ABUKEHUSA U
B3aNMOJIECHCTBHS YaCTHI]
BelIeCcTBa

bubnuoteka [{OK https://m.edsoo.ru/09d12fd8

56

Macca u pazMepbl MOJIEKYJT
(atomoB). KonmaecTBo
BenrecTna. IlocTosHnuas
ABorazipo

bubnuoteka [{OK https://m.edsoo.ru/13adad59

57

Pemenue 3amau

bubnuoteka [{OK https://m.edsoo.ru/5f8d38a3




58

Pemrenue 3anau

but6mmoreka LIOK https://m.edsoo.ru/8ec512f0

59

PaGora ¢ Tekcramu OnaHka
EID

bu6mmoreka LIOK https://m.edso0o.ru/29355001

60

TennoBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcust

bubnmoreka [{OK https://m.edsoo.ru/bal178d0

61

Wneansubiii ra3. 'a3oBeie
3aKOHBI

bubnmoreka [{OK https://m.edsoo.ru/ac5cac15

62

YpaBHenue Menpeneena-
Kianeiipona. Penienue 3anau

bubmmoreka [{OK https://m.edsoo.ru/741d5738

63

Pabora ¢ Tekcramu OnaHka
EI'D

bubmuoteka [IOK https://m.edsoo.ru/3d734561

64

Pabora ¢ Tekcramu OnaHka
EI'D

bubmuoteka I{OK https://m.edsoo.ru/157b54cd

65

CBs13b a0COMIOTHOM
TeMIepaTypsbl
TEPMOJIUHAMUYECKOMN
CHUCTEMBI CO CpeHEN
KUHETUYECKON DHEpPruen
MOCTYNATEIBHOIO TEMIOBOTO
JIBIOKEHUS €€ 4aCTUIl

bubmuoteka I{OK https://m.edsoo.ru/7ba67355

66

3axoH JlampTona. ['a30BEIC
3aKOHBI

bubmuoreka I{OK https://m.edsoo.ru/1db5ad4e

67

OcHoBHoe ypaBHeHne MKT

bubmuoreka I{OK https://m.edsoo.ru/d8098824

68

Pemrenue 3amau

bu6mmoreka IIOK https://m.edsoo.ru/b047alcd




69

Pemrenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/c6f4f464

70

JIaboparopHast pabota
«Hccnenosanue
3aBUCUMOCTH MEXKTY
rapamMeTpamMH COCTOSTHHSI
Pa3peKEHHOTO Ta3ay

bu6mmoreka LIOK https://m.edsoo.ru/2e945513

71

I/ISOHpOHCCCH B HACAJIbHOM
ra3c C MIOCTOAHHBIM
KOJINYCCTBOM BCIIICCTBA

bubmuoteka I{OK https://m.edsoo.ru/fe3857b9

72

I'paduueckoe
Ipe/CTaBICHNE
M30IIPOIIECCOB: U30TepMa,
n30X0pa, n300apa

bubnuoreka [{OK https://m.edsoo.ru/b3efal8b

73

O0600111eHE U
CHUCTEMATHU3AaLMs 3HAHUN 1O
TeMme "OcuHoBsl MKT"

bubmuoreka I{OK https://m.edsoo.ru/9867aaa7

74

KonTponbHas padota no
teMe "OcHoBel MKT"

bubnuoteka [{OK https://m.edsoo.ru/c8c70432

75

TepMmoauHamuyeckas
cucTeMa. 3a/laHie BHEIIHUX
ycnoBuit aiia T/ cuctemsl.
Bremnue u BHyTpeHHUE
napametpsl. [lapamerpst T/
CHUCTEMBI KaK CpEIHUE
3HAYEHUs BEIUYHH,
OIMCHIBAIONINX €€ Ha

bubmuoreka [{OK https://m.edsoo.ru/28d62b3f




MHUKPOCKOIIMYECKOM YPOBHE

76

Temnonepenaya kak crnocoo
W3MEHEHUS BHYTPEHHEH
sneprum T/] cucremsr 6e3
COBepIICHUS pabOThI

but6mmoreka LIOK https://m.edsoo.ru/1b6e26c5

77

Konpekmus,
TETJIONPOBOHOCTb,
U3IIy4eHUE

bubmuoreka I{OK https://m.edsoo.ru/6f8e6777

78

YpaBHenue Menpeneena-
Kitaneiipona u BeIpakeHue
JUIsl BHYTPEHHEN DHEPIUU

bubnmoreka [{OK https://m.edsoo.ru/f5¢c17d02

79

Hynesoe Hauano
TEPMOJIMHAMUKH.
Camonpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIUIOBOMY PAaBHOBECHUIO

bubmuoreka [{OK https://m.edsoo.ru/30ebbb79

80

VYV nennHaAs TEINIOEMKOCTD
BemecTBa. KommuecTBo
TETUIOTHI IPU
Terionepeaaye.
AnmabatHbIH mporiecc

bubmuoteka [{OK https://m.edsoo.ru/18e95ff3

81

[TonsaTre 00 aguabaTHOM
npouecce. [lepBblil 3aKk0H
TEPMOJTUHAMUKU

bubmuoreka I{OK https://m.edsoo.ru/20a88a03

82

Moenb uIeaJIpHOTO Ta3a B
TepMOJAMHAMUKE. Y CJIOBUS

bubmuoreka [{OK https://m.edsoo.ru/6ee91e9f




IIPUMEHUMOCTH 3TOM MoOACIn

83

Bripaxkenue 111 BHyTpeHHEN
SHEPTUH OJHOATOMHOI'O
WJIeaIbHOrO rasa.
KBasucrarnueckue u
HECTaTUYECKHE MPOLECCHI

bu6mmoreka LIOK https://m.edsoo.ru/dalaabl10

84

DnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Beruuciienue paboThl 1o
rpaduky nporecca Ha pV-
ararpamMme

bubmuoteka [{OK https://m.edsoo.ru/7ba5edf2

85

Bropoii 3akon
TEPMOAUHAMUKY JUISI
PaBHOBECHBIX U
HEPaBHOBECHBIX ITPOIIECCOB.
HeoOpaTtumocTs IpUpoIHBIX
IIPOLIECCOB

bu6mmoreka IIOK https://m.edsoo.ru/97a0672f

86

[Ipunuun nevictus u K11/
TEIJIOBOM MAIlIMHEI

bubnuoteka [{OK https://m.edsoo.ru/ab1521fb

87

KomnyecTBO TEIIOTHI.
TermnoéMKoCTh Tea.

VY nenbHas u MonsipHas
TEIUIOEMKOCTH BEIIECTBA.

VY enpHas TeniaoTa CropaHus
TOILTNBA

bubnuoteka [{OK https://m.edsoo.ru/8ab7f40d

88

Pacuyét kommuecTBa TEILUIOTHL

bu6mmoreka IIOK https://m.edsoo.ru/b42f1f97




IIpH TEIIOIECpEaadeC

89

KosmuecTBo TENNOTHI U
paboTa Kak Mepbl U3MEHEHUs
BHYTpeHHeH sHepruu T/]
CUCTEMBbI

bu6mmoreka IIOK https://m.edsoo.ru/0b52575¢

90

MakcumanbHO€E 3HAaYCHUE
KII. Huxn Kapuo

bubmuoteka I{OK https://m.edsoo.ru/7dc2a739

91

OKOJIOTHYECKHUE aCIIEKTHI
HCIIOJIB30BAHUS TCIIJIOBBIX
nsurareneil. TemioBoe
3arpsi3HEHUE OKPYKaIoLIei
cpelbl

bubmuoreka I{OK https://m.edsoo.ru/laff445f

92

Pemenue 3agau

bubnuoteka [{OK https://m.edsoo.ru/f49afd24

93

@uU3NYECKUI PAKTUKYM T10
teMe "U3yueHue
M30TEpMHUECKOrO Iporecca
(pekoMeH0BaHO
UCMOJIb30BaHUE HU(POBOI
nabopaTtopun)" win
"N3y4yeHne n30X0pHOTro
npouecca” nim "HU3ydenne
n300apHOTo npoiecca’ UiIn
"[IpoBepka ypaBHEHUS
COCTOSIHHS"

bubmuoteka [{OK https://m.edsoo.ru/445b7746

94

Pu3NYECKUil IPAKTUKYM 10
teme "M3MepeHne yaenpHou

bubmuoreka I{OK https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc




TEIUIOEMKOCTH" HIIH
"HccnenoBanue nporecca
OCTBIBaHUSA BelllecTBa' UIH
"UccnenoBanue anuadaTHOTO
npouecca" uiu "MU3yuenue
B3aMMOCBS3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUSA U
TEeMIIEPATyphbl KUTICHUS
JKuakocren"”

95

O06001enue u
cHCTEMAaTU3alMs 3HaHUH 110
teme "TepmonnHamuka.
TennoBrie MaIUHL!"

bubmuoteka [{OK https://m.edsoo.ru/05c6bfal

96

KonTponbHas pabota mo
teme "TepmoauHaMuKa.
TemmoBble MATUHEL"

bubmuoteka [{OK https://m.edsoo.ru/3dac6957

97

PabGora ¢ Tekctamm 6anka
EI'D

bubmuoreka [{OK https://m.edso0.ru/80021447

98

PabGora ¢ TekcTamu 0anka
EI'D

bubnuoteka [{OK https://m.edsoo.ru/af5fa389

99

Pu3NYECKUil NPAKTUKYM 110
teme "M3yuenue
3aKOHOMEPHOCTEM
WCIIapEHUs KUIAKOCTEN" Hin
"N3mepenue yaenbHol
TEIJIOTHI MJIaBJIEHUS Jbaa"

bubnuoteka [{OK https://m.edsoo.ru/df7a6838




unu "M3ydeHune cCBOMCTB
HACBIIICHHBIX IapOB" WU
"N3mepenne abCoTIOTHON
BJIQXKHOCTH BO3/yXa U
OIICHKa MacChl apoB B
nomenieHuun". M3mepenue
kod(durmenra
MMOBEPXHOCTHOTO HATSKEHUS

100

[TapoobpazoBanue u
KoHJleHcanus. Mcnapenue n
KUIIEHHE. Y IeJbHas TeIjoTa
napooOpa3zoBaHUs

bubmmoreka L{OK https://m.edsoo.ru/Ocfe4abe

101

Hacuimennsie u
HEHACHIIIICHHBIE MapPHI.
KauecTBeHHas 3aBUCHMOCTh
IUIOTHOCTHU M JaBJICHUS
HACBIIIEHHOTO Mapa OT
TEeMIIepaTypsbl, UX
HE3aBHCHUMOCTh OT 00bhEMaA
HACBIIIEHHOTO TMapa.
3aBHUCHMOCTB TEMITEPATYPhI
KUTIEHUS OT JABJICHUS B
KHUIKOCTH

bubmuoteka I{OK https://m.edsoo.ru/5a582263

102

BrnaxnocTs Bo3ayXa.
AOcomroTHas 1
OTHOCUTCJIbHAA BIIAXKHOCTH

but6mmoreka [IOK https://m.edsoo.ru/b297b5¢c3

103

Pemrenue 3anau

bubnuoteka [{OK https://m.edsoo.ru/f7a665ee




104

IToBEpXHOCTHOE HATSKEHUE.
KanuisipHele siBieHus.
JaBnenue nmoj
HCKPUBIICHHOU
IIOBEPXHOCTBHIO KUJIKOCTH.
®opmyia Jlamnaca

bubnmoreka [{OK https://m.edsoo.ru/32405eab

105

TBépaoe Teno.
Kpucramnmueckue u
amop(QHbIe Tena.
AHM30TpONUS CBOWCTB
KPHUCTAJIJIOB

bu6mmoreka [{OK https://m.edsoo.ru/060ebab5

106

[InaBnenue u
KpUCTA/UTU3aIMs. Y AeabHast
TEIUTOTA TUIABJICHUS.
Cybnumarus

bu6mmoreka IIOK https://m.edso0o.ru/845b4f73

107

Hedbopmarnu TBEPAOTO TETA.
Pactsixenue u cxarue.
Cnur. Moayns FOHra.
IIpenen ynpyrux
nedpopmaruit

bubnuoteka [{OK https://m.edsoo.ru/d11e8ce?

108

TenoBoe pacmmpenne
KUJIKOCTEN U TBEPJBIX TEIL.
AHrapMOHHU3M TEIUIOBBIX
KoJIeOaHUI 4acTHIl BEIIECTBA

bubmuoteka I{OK https://m.edsoo.ru/1e992920

109

YpaBHEHHE TEIIOBOTO
Oayranca

bubnuoteka [{OK https://m.edsoo.ru/73a34f18




110

[Ipeobpa3oBanue >HEPTUU B
(ha3oBbIX Mepexoax

but6mmoreka LIOK https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040

111

Kontposbhas pabota mo
Teme "ArperatHbie
COCTOSIHUS BEILIECTBA.
®da3oBble epexo bl

bu6mmoreka LIOK https://m.edsoo.ru/8341d6ac

112

DnekTpu3anus Ten u eé
MPOSIBJICHUS.
Dnekrpuueckuii 3apsa. [IBa
BH/IA AIIEKTPUUECKUX
3apsanoB. [IpoBoHUKY,
JUBJIEKTPUKU U
IIOJIYITPOBOTHUKH

113

OnemMeHTapHBIN
ANEKTPUYECKUH 3apsil. 3aKOH
COXpaHEHHS EKTPUIECKOTO
3apsaga

bubnuoteka [{OK https://m.edsoo.ru/5752603f

114

Pemenue 3agau

bubmuoteka [{OK https://m.edsoo.ru/cefe90e9

115

HpOBOI[HI/IKI/I, AUIJICKTPUKHU
" NOJIYITPOBOAHHKH.

bubmuoteka [{OK https://m.edsoo.ru/233311b5

116

B3anmoneiicTBre 3aps10B.
Toueunsie 3apsiabl. 3aKOH
Kynona

bubmuoteka I{OK https://m.edsoo.ru/0839a115

117

DnekTpuyeckoe noje. Ero
JENCTBHE HA JJIEKTPUUYECKUE
3apsbl

bu6mmoreka IIOK https://m.edsoo.ru/f14f251e




118

Hanpsioxénnoctb
ANEKTPUYECKOTO TOJISL.
[Tpo6usrii 3apsa. Jluauu
HaNPsHKEHHOCTH
ANEKTPUYECKOTO TOJISL.
OaHOPOIHOE ANEKTPUIECKOE
noie

bubnmoreka [{OK https://m.edsoo.ru/95fcdf51

119

IToreHnmmaabHOCTH
3JIEKTPOCTATUYECKOTO MOJIS.
Pa3aocTh mOTEHITNATIOB U
HanpsHKeHUe

bubmuoreka I{OK https://m.edsoo.ru/437f8300

120

[ToTrenumanpHas SHEPIrust
3apsza B
AIEKTPOCTATHYECKOM II0JIE.
ITorenuuman
3IEKTPOCTATUYECKOTO MO

bubnuoteka [JOK https://m.edsoo.ru/236f7e07

121

PabGoTa cui
3JIEKTPOCTATHYECKOTO MOJIS.
ITorenmuan. Paznocth
MOTEHI[UATIOB

bubmuoteka [{OK https://m.edsoo.ru/1794cf37

122

CBs13b HANPSKEHHOCTH TOJIS
Y Pa3HOCTH NOTEHIINAJIOB
JUTSL DIIEKTPOCTATUYECKOTO
T10JIst

bubmuoreka [{OK https://m.edsoo.ru/3881b469

123

[IpuHIun cyneprno3unumn
BJIEKTPUYECKUX MOIEH

bubnuoteka [{OK https://m.edsoo.ru/a3605c5¢




124

[Tonie Toueunoro 3apsija.
[Tone paBHOMEpPHO
3apsHKEHHON cepsl

bu6mmoreka LIOK https://m.edsoo.ru/6761bf0f

125

HpOBOZ[HI/IKI/I " OUDJICKTPUKHU
B DJICKTPOCTAaTUYCCKOM IIO0JIC.
HI/IBHCKTpI/I‘ICCKaH
IMPOHUIIACMOCThb

bu6mmoreka LIOK https://m.edsoo.ru/99750a6f

126

Konpaencarop.
DNEeKTPOEMKOCTh
KOHJICHCATOpA.
DNEeKTPOEMKOCTD TIIIOCKOTO
KOHJIEHCAaTOopa

bubnuoreka [{OK https://m.edsoo.ru/eb72fc24

127

[Tonie paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
mapa. [Tone paBHoMepHO
3apsOKEHHON OECKOHEYHOM
IJI0CKOCTH

bubnuoteka [{OK https://m.edsoo.ru/72d453af

128

[MapannensHoe coeMHEHNE
KOHJICHCATOPOB

bu6mmoreka LIOK https://m.edsoo.ru/221f40fb

129

IlocnenoBaTenbHOE
COCAUHCHNEC KOHACHCATOPOB

bubmuoreka [{OK https://m.edsoo.ru/3580b679

130

ONEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTOpa. DHEprus
3apsHKEHHOI0 KOHAEHCaTopa

bubmuoreka I{OK https://m.edsoo.ru/a0ae51d8

131

JlabopaTopHas pabota
"U3mepenue

bubmuoreka I{OK https://m.edsoo.ru/546f5632




3IIEKTPOEMKOCTH
KoHzaeHcaropa"

132

JBr>keHue 3apsiKeHHOM
YaCTHULIBI B OJHOPOTHOM
ANEKTPUYECKOM I10JIe

bu6mmoreka LIOK https://m.edsoo.ru/35368f3e

133

Pemenue 3agau

bubnmoreka [{OK https://m.edsoo.ru/4410cef0

134

KonTponbnas padota no
Teme "DnekTpuueckoe mnose"”

bubmuoreka I{OK https://m.edsoo.ru/a7340a29

135

[Tpunuun neiicTBus u
IIPUMEHEHNE
KOHJIEHCATOPOB,
KOIIMPOBAJILHOTO arlapara,
CTPYHHOT'O IIPUHTEPA.
DnexTpocTaTuyecKas
3ammTa. 3a3eMIICHHUE
3JIEKTPONIPUOOPOB

bubnmoreka [{OK https://m.edsoo.ru/744261b8

136

Cwuta Toka. ITocTostHHBIH
TOK. Y CIIOBUSA
CYILIECTBOBAHHS
IMOCTOSIHHOTO
ANEKTPUUYECKOTO TOKA

bubmuoreka [{OK https://m.edsoo.ru/eb5d4687

137

HWcrouynuku Toka.
Hanpsokenne u 31C

bubmuoreka I{OK https://m.edsoo.ru/bfd7a050

138

3akoH OMa 1 yyacTka
enu. DIEKTPUIECKOe
COIIPOTHBIIEHUE

bubnuoteka [{OK https://m.edsoo.ru/1885ddf1




139

3aBHCHUMOCTh
COTIPOTHUBIICHUS
OJIHOPOJIHOT'O ITPOBOJIHHUKA
OT €ro JUIMHBI U IUIONIA N
MONEPEYHOT0 CEYCHUS

bubnmoreka [{OK https://m.edsoo.ru/da794295

140

HOCJ’IGI[OBaTeJ'IBHOC,
napajji€JIbHOC, CMCIIAHHOC
COCIUHCHHUEC ITPOBOJHUKOB

bubmmoreka [{OK https://m.edsoo.ru/4b423491

141

Pabota snmekTpuueckoro
ToKa. 3akoH Jlxoynsa —
Jlenna

bubnuoreka [{OK https://m.edso0.ru/92d92f76

142

YaenpHOE COIIPOTUBJICHUC
BemiecTBa. Pemenue 3amau

bubmuoteka [{OK https://m.edsoo.ru/2E+160

143

Pacuér pa3BeTBiIEHHBIX
NEKTPUYECKUX LIETIEH.
ITpaBuna Kupxroda

bubmuoteka [{OK https://m.edsoo.ru/ab61c660

144

MOIHOCTB 3JEKTPUIECKOTO
TOoKa. TennoBas MOLIHOCTb,
BBIJIEIIIEMAs HA PE3UCTOPE

bubmuoteka [{OK https://m.edsoo.ru/83622200

145

3akoH OMa 1l MOJTHOM
(3aMKHYTOI) 3JIEKTPHUYECKON
uenu. KopoTkoe 3ambIkaHue.
JIaGoparopHas paboTa
«H3mepenne 3/1C
MCTOYHHKA TOKA U €ro
BHYTPECHHETO

bubmuoteka I{OK https://m.edsoo.ru/5643ea56




COITPOTUBJICHUS

146

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAJIOB.
3aBHUCHUMOCTh
COIIPOTHBIICHUS] METAJIJIOB OT
TeMIIepaTyphbl.
CBepxnpoBOIMMOCTb

bu6mmoreka LIOK https://m.edsoo.ru/f6292f5f

147

MOoIIIHOCTh UICTOYHUKA TOKA

bubnuoteka [{OK https://m.edsoo.ru/6960b6ef

148

Kopotkoe 3ambikanne

bubnmoreka [{OK https://m.edsoo.ru/d1ea2402

149

Konpaencarop B uenu
MTOCTOSTHHOTO TOKa

bubmmoreka [{OK https://m.edsoo.ru/bcf53514

150

Dnekrpuyeckas
MIPOBOAMMOCTE PA3IUYHBIX
BEILIECTB. DIIEKTPUUECKHUI
TOK B MeTaJlJIax.
CBepXIpoOBOIUMOCTH

bubnuoteka [{OK https://m.edsoo.ru/0b34db84

151

DNEeKTPUUYECKHI TOK B
pacTBopax U pacriaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapazes U1 HIEKTPOIU3a

bubnuoteka [{OK https://m.edsoo.ru/b55b81al

152

Pemenue 3angau no reme
"TlocTosTHHBIH
BJIEKTPUYECKUMN TOK"

bubnmuoteka [{OK https://m.edsoo.ru/b83b1607

153

Pemenne 3ama4d mo reme
"TTocTOSITHHBII
AJIEKTPUYECKUN TOK"

bubmuoreka [{OK https://m.edsoo.ru/4a04f4f7




154

O06001enue u
cHCTEMAaTH3alMs 3HaHUH I10
teme "llocTosTHHBIN
AIEKTPUUYECKUNA TOK"

but6mmoreka LIOK https://m.edsoo.ru/856fb28e

155

DJIEKTPUUYECKUH TOK B ra3ax.
IImazma

bu6mmoreka LIOK https://m.edsoo.ru/e0fe7e07

156

DNEeKTPUUECKUN TOK B
BakyyMme. BakyymHbIe
PUOOPHI

bubmuoreka [{OK https://m.edsoo.ru/2f2faa61

157

DNEeKTPUIECKHUI TOK B
MOJTYTIPOBOTHUKAX

bubmuoteka I{OK https://m.edsoo.ru/6b1a23b5

158

[TonynpoBOIHMKOBBIE
prOOpbI

bubnuoreka I{OK https://m.edsoo.ru/ec424377

159

@uU3NYECKUI PAKTUKYM T10
Teme "M3mMepeHne Cuiibl ToKa
Y HampsKEHUs B 1eNH
MIOCTOSIHHOTO TOKa IpU
ITOMOIIY aHAJIOTOBBIX U
U(POBBIX U3MEPHUTEIBHBIX
npubopoB" uinm "3HaKOMCTBO
¢ uugpoBoit mabopaTtopueit
o gusuke. [Ipumepsl
n3MepeHus: PU3NYECKUX
BEJIMYMH MTPU TOMOIIU
KOMITBIOTEPHBIX JAaTYUKOB"

bubmuoteka [{OK https://m.edsoo.ru/2b179d98

160

DnexTpuueckue nprudopsl U

bubnuoteka [{OK https://m.edsoo.ru/64b6e901




YCTPOMCTBA U UX

IMPAKTUYCCKOC ITPUMCHCHHUEC.

[IpaBuna TexHUKH
0€30MMacHOCTH

161

O06001enue u
cHCTEMAaTH3alMs 3HaHUH I10
TeMe "IlocToAHHBIN
AIEKTPUUYECKUN TOK"

bubnuoteka [{OK https://m.edsoo.ru/ed017d93

162

Ou3nYecKuil MPakTUKyM 10
TteMe "Uccnenosanue
CMEIIAHHOTO COCIUHCHUS
pe3ucTopoB" UiIu
"N3mepeHue yaenbHOro
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" WIIN
"ccnemoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HAMPSKEHUS [T JIaMITb
HakaguBaHus"

bubnuoteka [{OK https://m.edsoo.ru/3149956b

163

Pu3n4ecKnil NPaKTUKYM I10
teme "HaGmonenue
ANIEeKTposn3a" Win
"U3mepenue 3apsana
OJIHOBAJIECHTHOTO MOHA" MJIN
"UccnenoBanue
3aBHCHUMOCTH
COIIPOTHUBIICHUS

bubnuoteka [{OK https://m.edsoo.ru/0f9752ac




TEPMOPE3UCTOPA OT
temnepatypsl" win "CHsTue
BOJIbT-aMIIEPHOM
XapaKTepUCTUKH auonaa”

164

®uU3NYECKU TPAKTUKYM I10
Teme "HaOmronenue
MIPEBPAIICHUS YHEPTUU
3apsUKEHHOT0 KOHJIEHCATOpa
B SHEPTHIO U3ITYYCHUS
ceeroaunona" wiu "M3ydenue
MPOTEKaHUs TOKA B LICTIH,
cojepikaiieit kouaencarop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAIOB
(HampsiKeHUs ) IpU
IIOCJIEJOBATEIILHOM
COCIMHEHUH
KOHJIeHCaToOpoB"

bubnuoteka [{OK https://m.edsoo.ru/6¢c0df9cc

165

KonTponbHas padota no
teme "TlocTosTHHBIN
BJIEKTPUYECKUMN TOK"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PezepBHbIit ypoK.
KonTponbhas pabota no
Teme "DIeKTpoauHaMuKa"

bubnuoteka [{OK https://m.edsoo.ru/Obcc77cl

167

PesepBHbIii ypOK.
O06o06mieHue u
cHCTEMaTH3aInsI 3HaHUH 110

bubmuoreka I{OK https://m.edsoo.ru/59ca5¢91




TeMe "Kunemaruka",
"JIlmnamuka', "Cratuka
TBEep0ro Tena"

168

Pe3epBHbIil ypok.
O60061eHue u
CUCTEMaTHU3aLMs 3HAHUN 110
Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECKON
teopun","TepMmoanHaMuKa.
TemnoBsle MalIUHEBL",
"ArperaTHble COCTOSTHUS
BelecTBa. PazoBbie
nepexomnl"

bubnmoreka [{OK https://m.edsoo.ru/f2381c0c

169

PesepBHBIii ypOK.
O06o0enue n
CUCTEMAaTHU3alMsl 3HAHUN 110
teMe "[locTosHHBIM
ANEKTPUYECKUH TOK"

bubmuoteka I{OK https://m.edsoo.ru/3caeédal

170

PesepBHbIii yPOK.
Oo6o0uiaromuii ypox 1mno
teMaM 10 knacca

bubmuoreka [{OK https://m.edsoo.ru/cc7681d4

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170




11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

eKTPOHHBbIEe HU(POBHIE 00pa3oBaTeIbHbIE PECYPChI

Bcero

BzaumopeiicTBue
MOCTOSIHHBIX MarHUTOB B
MPOBOJHUKOB C TOKOM.
MarnutHoe noie. I unoresa
Awmnepa

bubnuoteka I{OK https://m.edsoo.ru/487a8593

MarsuTHoOe nojie
MPOBOJHUKA C TOKOM. OMBIT
Opcrena. Bzanmoaeiicteue
MIPOBOJIHUKOB C TOKOM

bubmuoteka I{OK https://m.edsoo.ru/4clabcech

Bekrop MarHuTHON
uHaykuud. [puHnun
CYNEPNO3UIIMN MarHUTHBIX
nojeu. JIMHUM MarHuTHOM
WHIYKITUN

bubmuoreka [{OK https://m.edsoo.ru/d35d5262

MarnutHoe 1oJe
MPOBOJIHUKA C TOKOM. OTIBIT
Opcrena

bubmuoreka I{OK https://m.edsoo.ru/26d9c5ba

MaruauTtHoe 110JI€ B
BelecTBe. PeppomMarHeTuku,
rnapa- u IMaMarHeTUKU

bubmuoreka I{OK https://m.edsoo.ru/a37a0c21

JIaGoparopHas paboTa

bubmuoreka IIOK https://m.edsoo.ru/ad7718d7




«I/I3yquI/Ie MargsuTHOI'O
IIOJIA KAaTYIIKKU C TOKOM»

JleiicTBE MarHUTHOTO IOJIS
Ha MTPOBOJIHUK C TOKOM.
Cuna Amrepa.
JlaGopaTopHas pabota
«HccnenoBanue neUCTBUS
MMOCTOSIHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM»

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

IIpumeHeHue 3akoHa
Awmnepa.
DNEeKTPOU3MEPUTEIbHbIE
npuOOpHI

bubnmoreka [{OK https://m.edsoo.ru/504e98c7

OcHOBHBIE CBOICTBA
(heppoMarHeTUKOB.
[IpumeHeHue
(heppoMarHeTUKoOB

bu6mmoreka IIOK https://m.edsoo.ru/d518be4b

10

Cuna JlopeHua, eé€
HAIIPABJICHUE U MOYJIb.
JIBrKeHne 3apsyKeHHON
YaCTHULbI B OJHOPOJHOM
MarHuTHOM II0JIe

bu6mmoreka IIOK https://m.edso0o.ru/93617bd9

11

Pa6ota cuel Jlopentia

bubnuoteka [{OK https://m.edsoo.ru/30ff9608

12

SIBIIeHME DIEKTPOMArHUTHOU
nHaykiuu. [Totok BekTopa
MAarHUTHON MHIYKIIUHU

bubmuoteka [{OK https://m.edsoo.ru/0b58190a




13

OJIC unaykiuu

bu6mmoreka LIOK https://m.edsoo.ru/5b55¢307

14

3aKOH 3J1EKTPOMarHUTHOM
unnykunu Papanes

bu6mmoreka LIOK https://m.edsoo.ru/41c4ae8a

15

Buxpesoe aniekTpuueckoe
noste. Toku dyko

bubnmoreka [{OK https://m.edsoo.ru/b3efa0cl

16

JIaboparopHast pabota
«HccienoBanue sBiaeHUS
3JIEKTPOMATHUTHOMN
HHIYKLHA)

bubmuoreka I{OK https://m.edsoo.ru/48150bd8

17

O/1C unaykuuu B
JBIDKYIIUXCS TIPOBOTHUKAX

bubnmoreka [{OK https://m.edsoo.ru/a6dec188

18

IIpaBuio Jlenna

bubmuoteka [{OK https://m.edsoo.ru/15abe140

19

NunyktuBHOCTH. Karymka
WHAYKTUBHOCTH B LEIIU
MOCTOSIHHOI'O TOKa

bubmuoteka [{OK https://m.edsoo.ru/0235cc02

20

SIBrieHNE CAaMOMHTYKIINH.
O/1C camouHyKIIUU

bubnuoteka [{OK https://m.edsoo.ru/4dfda618

21

TexHuueckue ycTpoucTsa u
UX IPUMEHEHUE:!
ITOCTOSIHHBIE MATrHUTHI,
JJIEKTPOMArHHUTHI,
JJIEKTPOJIBUIaTEb,
YCKOPUTEIIHN IEMEHTAPHBIX
4aCcTHUL, UHAYKIIMOHHAS 11€Yb

bubmuoreka [{OK https://m.edsoo.ru/bbc22726

22

Oo6o0maromuit ypox
«Mar"guTtHoe I10JI€E.

bubmuoreka I{OK https://m.edsoo.ru/621eae9d




9JI€KTpOMaFHI/ITHaH
HUHAYKIOUS»

23

9Hepr1/1;1 MarouTHOTO ITOJIA
KAaTyIIKU C TOKOM.
9HeKTp0MaFHI/ITHOC I10JIE

bu6mmoreka LIOK https://m.edsoo.ru/7ee60ca8

24

Pemrenue 3agad mo reMe
"MarautHoe mnoJie"

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

Pemenue 3agau

bubnuoreka I{OK https://m.edsoo.ru/88f69d2b

26

KoHntposbHas pabota mo
TeMe «MarauTHoOE 1oJe.
DneKTpoMarHuTHas
WHTYKITUSD

bubmmoreka [{OK https://m.edsoo.ru/76484025

27

KonebarenbHas cucrema.
CBoOoHbIe KOIeOaHus.
lMapmonuueckue xoyedanus

bubnuoteka [{OK https://m.edsoo.ru/8ae09b98

28

Kunematuueckoe u
IUHAMUYECKOE OIMCAHUE
KOJIe0aTENbHBIX IBUKECHUN

bubmuoteka [{OK https://m.edsoo.ru/7c1db385

29

DHepreTU4ecKoe OMUCAHME.
BriBo IMHAMHYECKOTO
OTMHMCAaHUS TAPMOHHYECKHUX
KoJieOaHUH U3 UX
OHEPTCTUYCCKOTO U
KHHEMATHUYCCKOT'O OIMMCAaHUA

bubnuoteka [{OK https://m.edsoo.ru/87ce9498

30

Awmmuutyna u ¢gasza
Kosie0aHui

bubnuoteka [{OK https://m.edsoo.ru/e3c99692




31

JlaGopaTopHas pabora
«Hccnenosanue
3aBUCUMOCTH NIEPHOJIa
MaJIbIX KoJiebaHuil rpysa Ha
HUTH OT JJIMHBI HUTH U
MacChl Tpy3a»

bubnmoreka [{OK https://m.edsoo.ru/7a0c439a

32

KonebarenbHblil KOHTYD.
CBo0OoHbBIE
AIEKTPOMArHUTHBIC
KOJICOaHHS B UACATTEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MeXaHHUYECKUMH U
ANEKTPOMArHUTHBIMH
KoJe0aHusIMU

bubnuoteka [{OK https://m.edsoo.ru/e0399319

33

Ilepron u wactora
kosnebanuit. [Teproa Manbix
CBOOOJHBIX KOJIeOaHUH

MATEMAaTHUYCCKOIro MassTHHKA.

[Tepuon cBOOOAHBIX
KoJe0aHui NPyKUHHOTO
MasiTHHKA

bubnuoteka [{OK https://m.edsoo.ru/72e93d09

34

ABTOKOJIEOAHMS

bubnuoteka [{OK https://m.edsoo.ru/6add2644

35

Pemrenue 3anau

bubmuoreka I{OK https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5

36

®opmyna Tomcona. 3akoH
COXpAHEHUS SHEPTUH B

bubnmuoteka [{OK https://m.edsoo.ru/8ef587be




uJealbHOM KOJIe0aTeTbHOM
KOHTYpe

37

[IpencraBnenue o
3aTyXarolux KoJeOaHusIX.
Brinyxiennnie
MeXaHHYEeCKHE KOJIeOaHus.
Pesonanc. BeinyxaeHHbie
3JIEKTPOMAarHUTHbHIC
KoJIcOaHHs

but6mmoreka LIOK https://m.edsoo.ru/eb84182f

38

Ypok-koH(bepeHus
"MexaHndecKue KoiaeOaHus
B MY3BIKQJIbHBIX
UHCTpyMeHTax"

bubmmoreka L{OK https://m.edsoo.ru/d4adabde

39

DNeKTPOMarHUTHHIE
konebanusa. KonedareapHbIin
KOHTYp

bubnuoteka [{OK https://m.edsoo.ru/093f9afl

40

®opmyna Tomcona. CBs3b
aMIUTUTY/IbI 3apsaa
KOH/JIEHCATOpa C aMIUIATY 101
CHUJIBI TOKA B KOJIEOATEIIbHOM
KOHTYpE

bu6mmoreka IIOK https://m.edsoo.ru/d1e2d543

41

[Iepemennslit TOk. Pezucrop
Y KOHJIEHCATOp B LIETIH
IIEPEMEHHOTO TOKa

bubnuotexa [{OK https://m.edsoo.ru/5e668619

42

WneanbHblif Tpanchopmartop.
[IpousBoacTBoO, nepenaya u

bubmuoreka [IOK https://m.edsoo.ru/84836152




noTpedIieHne IEKTPUIECKON
SHEPrUn

43

3aKOH COXpaHEHHS SHEPTUU
B UJICAJIbHOM KoJieOaTeIbHOM
KOHTYpe

bu6mmoreka LIOK https://m.edsoo.ru/cfa307af

44

3aTyxaroiue
3JIEKTPOMAarHUTHBIC
KosieOaHus. BeIHYKICHHBIC
3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

Pe3onaHc B asiekTprUecKoi
e

bubmuoreka [{OK https://m.edsoo.ru/lcac6edc

46

Y CTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE
JJIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOro
TOKa, TUHUH
JJIEKTpoIIepesay

bubmuoteka [{OK https://m.edsoo.ru/087506df

47

DKOJIOTUYECKUE PUCKHU TIPH
MIPOU3BOJICTBE
anekTpo3neprun. Kynerypa
HMCIOJIb30BaHNSI
BJIEKTPOIHEPTUU B
MOBCEIHEBHON KU3HU

bubmuoteka [{OK https://m.edsoo.ru/al6836a4

48

3axon Oma mis
AJIEKTPUYECKON e

bubmuoreka I{OK https://m.edsoo.ru/f97418ae




IEPEMEHHOI'O TOKaA

49

MoOIHOCTh NEPEMEHHOTO
TOKA. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAUCHUE
CUJIBI TOKA U HaIIPSKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/a6f74d93

50

KaTyH_IKa WHIAYKTUBHOCTU B
eIy IIEpEMCHHOI0 TOKa

bubmuoreka [{OK https://m.edsoo.ru/ee6677ed

51

MexaHn4decKre BOJHBI,
YCJIOBHS pacIpOCTPAHECHHUS.
[Tepuoa. Cxopoctb
pacnpoCTpaHEeHUS U JJIMHA
BOJIHBI. [loniepeunbie u
MPOJ0JIbHBIE BOJIHBI

bubnuoreka [IOK https://m.edsoo.ru/7cab59f8

52

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

bubmuoreka [{OK https://m.edsoo.ru/401024a9

53

WHuppa3Byk u yabTpa3BykK.
[IIymoBoe 3arpsi3HEHNE
OKPY>KaIoIlEel Cpe/ibl

bubmuoteka [{OK https://m.edsoo.ru/a58e109f

54

CBolicTBa MEXaHUYECKUX
BOJTH

bubnuoteka [{OK https://m.edsoo.ru/d9ae1000

55

Pemrenue 3anau

bubnuoteka [{OK https://m.edsoo.ru/138b6f09

56

DNEeKTPOMarHuTHbIE BOJIHBI,
HX CBOWCTBA U CKOPOCTb.
[ITkaya 23neKTpOMarHUTHHIX
BOJIH

bubmuoreka [{OK https://m.edsoo.ru/7380038f




S7

[TpuHIUIIBI PaTUOCBS3U U
TEJICBUACHUS.
Panuonokanus.
DNEeKTpOMarHuTHOE
3arpsi3HEHUE OKpYyKaroen
cpelbl

bubnmoreka [{OK https://m.edsoo.ru/cfd918bf

58

3Hepr1/m BHGKTpOMaFHI/ITHI)IX
Boira. CBoiicTBa
BHGKTpOMaFHI/ITHBIX BOJIH

bubmmoreka [{OK https://m.edsoo.ru/714e5dbl

59

[Ikana 35eKTpoMarHuTHBIX
BOJH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY

bubmuoreka I{OK https://m.edsoo.ru/d01b818c

60

Pu3nYecKnil NPaKTUKYM I10
teMe "M3ydyeHue napameTpon
3BYKOBOH BOJIHBI"

bubnuoteka [{OK https://m.edsoo.ru/49belf9e

61

KonTponbHas pabota mo
Teme "Konebanus 1 BOJIHBL"

bubmuoteka [{OK https://m.edsoo.ru/9f96f1f8

62

Cser. 3akoH
MIPSAMOJIMHENHOT O
pacIpocTpaHeHus CBETa

bubmuoreka I{OK https://m.edsoo.ru/4f7985a0

63

Pemienue 3aga4d Ha
MIPUMEHEHUE 3aKOHa
MIPSAMOJIMHENHOT O
pacnpocTpaHEHHUs CBETa

bubmuoreka I{OK https://m.edsoo.ru/f9566406

64

Pu3nYeCcKuil NPAKTUKYM 10

bubmuoreka I{OK https://m.edsoo.ru/ea32d455




teme "M3mepenue
MOKa3aTesl MPeIOMIICHUS
crexna" win "llonyuenue
M300paKEHUS B CHCTEME U3
IIJIOCKOTO 3€pKaJia U JTUH3bI"

65

®uU3NYECKU TPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
IIpUMepE KUJKUX JINH3)" WU
"N3mepenue GoKycHOTO
PacCTOSHUS PACCEUBAIOIINX
nuH3"

bubmmoreka L{OK https://m.edsoo.ru/a005d2bb

66

Otpaxenue ceera. [lnockoe
3epkano. Cepuueckoe
3epKao

bubmuoteka I{OK https://m.edsoo.ru/bc2e55cd

67

[Ipenomienune ceera.
AOGCOTIOTHBIN U
OTHOCHTEJIbHBIN [TOKA3aTeNb
npenomiieHus. [lonHoe
BHYTPEHHEE OTPAKEHUE.
[IpenenbHbIi yro MoaHoro
BHYTPEHHET0 OTPaKEHUS

bubmuoreka [{OK https://m.edsoo.ru/49d830a9

68

Pemenue 3amay Ha
MIPUMEHEHUE 3aKOHOB
OTpaXEHUS U MPEIOMIICHUS
cBeTa

bubmuoreka I{OK https://m.edsoo.ru/d8elc3be




69

XoJ ny4dei B Ipu3Me.
Hucnepcus cera. CiaoXHBIN
cocraB Oenoro cera. L[Ber

but6mmoreka LIOK https://m.edso0o.ru/60441359

70

CKOpOCTB CBE€Ta U METOJBI €€
HU3MEPCHUA

bu6mmoreka LIOK https://m.edsoo.ru/bb53b1d5

71

JIaboparopHast pabota
«M3mepenue mokasaTesist
MPEIOMJICHHUS CTEKIIA

bubmuoteka I{OK https://m.edsoo.ru/5a868f09

72

JIunsel. okycHoe
pacCTOsTHUE U ONTHYECKast
CHJIa JIMH3BI

bu6mmoreka L{OK https://m.edsoo.ru/ecd480a2

73

[Toctpoenue n3odpaxeHuii B
JIMH3aX U UX CUCTEMax.
VYBennueHue JIMH3bI

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10

74

Pemenne 3anay Ha
[IOCTPOECHUE N300paKEHUH,
MOJIy4aE€MBIX C IIOMOILBIO
JIVH3

bubnuoteka [{OK https://m.edsoo.ru/f32aab06

75

I'na3 xak onrrnueckast
cucreMa

bubnuoteka [JOK https://m.edsoo.ru/lel6cc6e

76

JIaGoparopHas paboTa
«HccrnenoBanne CBONCTB
M300paKeHUH B JIMH3AX)

bubnuoteka [{OK https://m.edsoo.ru/5fc0c638

77

Hucnepcus cBera. CnoxxHbIN
coctaB Oenoro cBeta. L[Ber.
JlabopaTopHas paboTta

bubmuoteka I{OK https://m.edsoo.ru/c6416d48




«Habmonenue qucriepcuun
CBETa»

78 HNutepdepennus ceeta bubmuoteka [{OK https://m.edsoo.ru/3061de2b
KorepeHTHBIE HCTOUHUKH.

79 VYcnoBust HaOmoACHUS bubnmoreka [{OK https://m.edsoo.ru/668edbc8
MaKCHUMYMOB U MUHUMYMOB

80 Pemenue 3amau bubmuoreka I{OK https://m.edsoo.ru/12ed04b5

81 Hpmmerietiie bubnuoteka [{OK https://m.edsoo.ru/f998d964
uHTEephepeHInn

82 Judpakius cBeta bu6mmoreka L{OK https://m.edsoo.ru/d58c411a
JudpakuonHas pemeTka.

83 YcnoBue HaOIIOICHUS bubnmoreka [{OK https://m.edsoo.ru/e9890fe9
TJIABHBIX MAaKCHMYMOB

84 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/c56c8158

85 BHO(ZITPSZEZ;E;:E;;O:B”:; Bu6miorexa [JOK https://m.eds00.ru/0b36363d
OnTuueckue mpruOOpPHI U

86 YCTPOMCTBA U yCIOBHS UX bu6nuoreka LIOK https://m.edsoo.ru/8a14748b
0€301acHOT0 MPUMEHEHUS
I'paHUIBI TPUMEHHUMOCTH

87 gﬁgﬁfg;ﬁ;ﬁ;ﬁ;ﬁiﬂ . Bu6miorexa [[OK https://m.edsoo.ru/82315dd4
MIPUHIIAIT OTHOCUTEIbHOCTH

88 (-BETOBbIE ABICHHS B bubmuoreka I{OK https://m.edsoo.ru/c9bd77ch

IPUPO/IC




89

KontposbHas pabota mo
TeMe «OnTHKA»

but6mmoreka LIOK https://m.edsoo.ru/c56f05ch

90

[ToctynaTel cnenuaibHOM
TEOPUU OTHOCUTEIIHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/d83742bb

91

IIpocTpancTBEHHO-
BPEMEHHOU MHTEPBAJ.
[IpeobpazoBanus Jlopenna.
VYcnoBrue NpUUMHHOCTH.
OTHOCUTENBHOCTH
OJIHOBPEMEHHOCTH.
3ameIeHre BpEMEHH U
COKpAILICHHUE JIJINHBI

bubnuoteka [{OK https://m.edsoo.ru/853a64fc

92

DHeprust U UMITYJIbC
PENATUBUCTCKOMN YaCTHULIBI.
CBs13b Macchl € 3HEpruen u
UMITYJIECOM. DHEPTHsl TIOKOS

bu6mmoreka IIOK https://m.edsoo.ru/b6258ffa

93

CBsI3b MacChI C 3Heprneﬁ u
HUMITYJIBCOM pCHHTHBHCTCKOﬁ
YaCTHIIHI. 3H€pFI/I$[ ITOKOsA

bubmuoteka I{OK https://m.edsoo.ru/f54035a5

94

PaBHOBecHOE TeIIOBOE
W3J1y4YECHHUE

bubmuoreka [{OK https://m.edsoo.ru/1c5ff752

95

3akoH cMemeHns Buna

bubmuoteka I{OK https://m.edsoo.ru/a5ffa218

96

KonTponbhas padota
«Ontuka. OCHOBBI
CHELUaJIbHON TEOpUHU
OTHOCHUTEIILHOCTH»

bubnuoteka [{OK https://m.edsoo.ru/7fb307ec




97

T'unoresza M. Ilmanka o
kBaHTax. DoTOHEI

but6mmoreka LIOK https://m.edsoo.ru/8c68e5b9

98

DHeprus U UMMIyibC poToHa

bu6mmoreka LIOK https://m.edsoo.ru/01ef4556

99

@u3HYECKU IPAKTUKYM 110
teme "HabOmonenue
muQpakuum, HHTEpHEepeHIN
Y MoJisipu3anuu cpera'

bu6nmoreka [{OK https://m.edsoo.ru/64b4f966

100

PuU3NYECKUl IPAKTUKYM I10
teme "OnpeneneHue
UMITYJIbCA U SHEPTHH
PENATUBUCTCKHUX YacTHIL (110
(dhoTorpadusM TpeKOB
3apsKEHHBIX YaCTHIL B
MarHuTHOM moJje)"

bubmuoteka [{OK https://m.edsoo.ru/f59cfcec

101

OTKpBITHE U UCCIICIOBAHUE
dotorddexra. OnbiTer A. T
CroneroBa

bubmuoteka [{OK https://m.edsoo.ru/5df8bafl

102

3akoHsbl poTorPdexTa.
VYpaBHeHue DitHIITeHA 151
dororddekra. «KpacHas
rpanuna» Gotorddexra

bubmuoteka [{OK https://m.edsoo.ru/8ccab62a

103

BosHoBEIE CBOWICTBA YaCTHII

bubmuoteka I{OK https://m.edsoo.ru/30dbal8c

104

Bounnsl ne bpoinsa. [{nuna
BOJIHBI Jie bpoitns u pasmepsl
00J1aCTH JIOKAJIM3alu U
JBUKYILIEUCS YaCTULIBI

bubnuoteka [{OK https://m.edsoo.ru/65783dec




105

KopnyckyinsipHo-BOJIHOBOM
Jyaan3M

but6mmoreka LIOK https://m.edsoo.ru/e70195hbd

106

HaBnenne cBeta. OnbiTh 11.
H. JleGeneBa. Xumuueckoe
JIIEHCTBUE CBETA

bu6mmoreka LIOK https://m.edsoo.ru/ee9b3182

107

TexHudeckue ycTpoucTa u
MIPaKTUYECKOE TPUMEHEHUE:
dhoTo3eMeHT, (OTOIATUHK,
conHeuHas Oartapes,
CBETOJIUO]T

bubmuoreka L{OK https://m.edsoo.ru/c3de891a

108

Judpakius 37eKTPOHOB Ha
KpHUCTaJIIax

bubmuoreka [{OK https://m.edsoo.ru/312b750a

109

Crneuunguka usmepeHui B
Mukpomupe. COOTHOIIEHUS
HEOIPEIEeTEHHOCTEN
I'eiizenOepra

bubmuoteka I{OK https://m.edsoo.ru/404dfa9a

110

KonTponbHas padota no
temam: "OcHoBel CTO",
"KopnyckynsipHO-BOIHOBOM
ayanuzm"

bubmuoteka I{OK https://m.edsoo.ru/cf74blla

111

Pemrenue 3agad mo reMme
«DJIeMEHTLI KBAHTOBOM
ONTHUKHN

bubmuoreka [IOK https://m.edsoo.ru/f945d85¢

112

Monens aroma TomcoHa.
OmerTel Pesepdopaa o
paccesiHUIO O-HaCTHIL.

bubnuoteka [{OK https://m.edsoo.ru/2288a0c4




HnaHeTapHa;I MOACIb aroMa

113

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue
noctostHHOM [litanka Ha
OCHOBE HCCIICZIOBAHUS
dhoTodrddexra" nmm
"UccnenoBanue
3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAMO/] OT
HanpspkeHus"

bu6mmoreka LIOK https://m.edsoo.ru/34ada5de

114

@uU3NYECKU NPAKTUKYM 110
teme "UccnenoBanue
CIIEKTpPa pa3pe’KEHHOro
aTOMapHOI0 BOAOPOJA U
U3MEpPEHUE NTOCTOSHHON
Punbepra"

bubnuoteka [{OK https://m.edsoo.ru/aab98bef

115

Perenue 3agay nmo reme
«IJIEMEHTHI KBAHTOBOI
OITHKW)

bubnuoteka [{OK https://m.edsoo.ru/ff1758d0

116

IToctynmater bopa

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

117

N3nydenue u nornoueHue
(hOTOHOB MpU Nepexoe
aTOMa C OJJHOTO YPOBHS
SHEPTUH Ha Opyrou. Buasl
CIEKTPOB

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

CrooHTaHHOE U

but6mmoreka IIOK https://m.edsoo.ru/ad73e145




BBIHYXXACHHOC U3JIYUCHUC
CBE€Ta

119

Jlazep

but6mmoreka LIOK https://m.edsoo.ru/39c44028

120

Hyxnonnas monens siapa
I'eiizenOepra-lBaneHko.
3aps 1 MacCOBOE YUCIIO
siapa. 30TomBL.
PaanoakTHBHOCTD

bubnmoreka [{OK https://m.edsoo.ru/4877aale

121

BoaHOBEIE CBOMCTBA YaCTHII.
Bounsl ne bpoiis.
KopnyckynsipHo-BonHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bubmuoteka [{OK https://m.edsoo.ru/aac588eb

122

OtkpsITHE
pannoakTUBHOCTU. OIBITHI
Pesepdopaa o
OIpEeJIEJIEHUIO COCTaBa
PaslMOaKTUBHOTO U3ITyYeHHS

bubmuoteka [{OK https://m.edsoo.ru/22748eb4

123

3aKOH pasiMOaKTUBHOTO
pacnana. CoiicTBa
HMOHU3UPYIOLIETO U3ITY4YECHHUS.
Bimmsgune PAaAOaKTUBHOCTHU
Ha JXUBBIC OPraHU3MBI.
Jlozumerpus

bubmuoreka [{OK https://m.edsoo.ru/42169944

124

DHeprusi CBSI3U HYKJIOHOB B
sape. SInepHble CUITBL.

bubmuoteka I{OK https://m.edsoo.ru/b3ch766¢




JledekT macchl spa.
Snepubie peakuuu. fnepHoie
peakTopsl. [IpoGiembl
yIPABIISIEMOTO
TEPMOSIICPHOTO CUHTE3a.
OKOJIOTUYECKHE aCIICKThI
Pa3BUTHS AICPHOU
SHEPTEeTHKHU

125

Mertoibl perucTpaiuu u
HCCIICIOBAHUS
3JIEMEHTAPHBIX YACTHII.
@yH/1aMEHTaJIbHbIE
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHBI.
[IpencraBnenue o
CranmapTHOM MOJEH.
KBapk-riroonnas mozens
aJpOHOB

bubmuoteka [{OK https://m.edsoo.ru/d09da494

126

CgoiictBa anbda-, Oera-,
ramMmma-usJIydcHUs. Bnustaue
PaaOaKTUBHOCTH HA KUBEIC
OpraHu3Mbl

bubnuoteka [{OK https://m.edsoo.ru/7cd10a0a

127

OTkpbITHE IPOTOHA U
HelTpoHa. M3oronsl. Anbda-
pacnaz. DIeKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacma.
I'amma-usnydenue

bubnuoteka [{OK https://m.edsoo.ru/3dbdf0d2




128

®uU3NYECKU TPAKTUKYM I10
TeMme "Uccnenosanue
paoaKTUBHOTO (OHA C
HCIIOIb30BaHUEM
nosumerpa" ninm "U3yduenue
MOIJIOIIEHUS OeTa-4aCTHI]
agroMuHHuEM"

bubnmoreka [{OK https://m.edsoo.ru/ce234633

129

@uU3NYECKUl NPAKTUKYM I10
teme "MccaenoBanue
MarduTHOTO MHOJIS
IMOCTOSIHHBIX MarHUTOB'" MJIH
"UccaenoBaHue CBOICTB
(dheppoMaraeTukoB" UIu
"HccnenoBanue OeldCTBUS
IIOCTOSTHHOT'O MarHuTa Ha
pamKy ¢ TOKOM"

bubnuoteka [{OK https://m.edsoo.ru/d37d9ffe

130

Pu3n4ecKnil NPaKTUKYM I10
teMe "M3mepenne cuiibl
Awmnepa" wiu "V3yuenue
3aBUCHUMOCTH CHJIbI AMIiepa
OT CHJIBI TOKA" WU
"OnpeneneHne MarHUTHOM
WHIYKIIMM Ha OCHOBE
n3MepeHus cuibl Ammnepa"

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

131

OHeprus CBA3U HyKJIOHOB B
sape. SlaepHbie peakium.
SnepHslil peakTop.

bubnuoteka [{OK https://m.edsoo.ru/fcae91e9




ITpobGnemsbl, epcreKTUBEL,
9KOJIOTMYECKHE aCIIEKTBI
SIEPHOM SHEPreTUKH

132

DneMeHTapHbIEC YaCTULIBI.
OTKpbITHE TO3UTPOHA.
Mertonbl HaOIOJEHUS U
PErucTpanyy dJIEMEHTAPHBIX
yactul. Kpyrisii cron
«DyHIaMeHTalIbHbIE
B3auMozecTBusA. EAMHCTBO
(bu3n4ecKkoil KapTHHBI MUPA»

https://m.edsoo.ru/c36658da

133

®du3uka 3a npeaeaaMu
CranmapTHOM MO,
Témuas Marepus u T€MHas
sHeprus. EquncTBO
¢bu3nveckoil KapTUHBI MUpa

bubnuoteka [{OK https://m.edsoo.ru/b8fb6391

134

Oransl pa3BUTUS
aCTPOHOMUU. 3HAUCHUE
aCTPOHOMUU

bubnuoteka [{OK https://m.edsoo.ru/5d159d35

135

[IpuMeHnMOCTB 3aKOHOB
(bus3uKn 1151 O0BSICHEHUS
TIPUPOJIBI KOCMHYECKHUX
00BeKTOB. MeToIbI
ACTPOHOMHUYECKUX
HCCIIeJOBaHUM

bubmuoreka [{OK https://m.edsoo.ru/a28026bd

136

Bun 3Bé31H0r0 HebAa.
Co3Be3aust, spKue 3BE31pbl,

bubmuoteka I{OK https://m.edsoo.ru/89dc2d90




IUTAHETHI, UX BUIUMOE
IBIDKEHHUE

137

ConHeyHas cucTeMa.
Coununue. Conneunas
aKTUBHOCTbh. MICTOUYHHK
sHeprun CoJiHIIa U 3BE3T

bu6mmoreka LIOK https://m.edsoo.ru/b100661a

138

Bnytpennee crpoenue 3BE31.

CoBpeMeHHbIE
MPEACTABICHUS O
MIPOMCXOXKJICHUH H
spomonuy CoHIa ¥ 3BE3 1.
OTamnel )KU3HU 3BE3]

bubmuoteka [{OK https://m.edsoo.ru/42569eal

139

Pu3nUeCKUil NPaKTUKYM 110
teme "HaOronenust
3BE3THOTO HEeba
HEBOOPYKEHHBIM I'JIa30M C
HCIIOIL30BaHUEM
KOMITHIOTEPHBIX
MIPUJIOKEHUN 1S
ONpeIeICHUs MOJOKEHUS
HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy:
OCHOBHEIE CO3BE3IHS
CeBepHOro noxymapus u
SIpPKW€ 3BE3/b1" UITN
"HaOmrogeHus B TENECKOI
JIyHBl, IUIaHET, TYMaHHOCTEU

bubmuoteka [{OK https://m.edsoo.ru/b879fb3f




U 3BE3QHBIX CKOILIEHUN"

140

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI,
paMoTEIECKOIIBI,
BHeaTMochepHas
aCTPOHOMUS

but6mmoreka LIOK https://m.edsoo.ru/8b7ac737

141

3BE3/1bI, UX OCHOBHBIE
XapaKTePUCTHKH.
Juarpamma "crieKTpaibHbIN
KJIacC — CBETUMOCTB"

bubmuoteka [{OK https://m.edsoo.ru/63756¢47

142

3Be3bI TIIaBHOH
MOCIEI0BATENLHOCTH

bubmuoteka I{OK https://m.edsoo.ru/eb916f82

143

Mneunsiii [1yte — Hama
lNanakTuka. TUnbl ragakTUK.
UYEpHsble ABIPEI B sapax
raJlakTUK

bubmuoreka [{OK https://m.edsoo.ru/ec651eb8

144

@U3NYECKUI IPAKTUKYM T10
teme "HccaenoBanue
SIBJICHUS DJIEKTPOMAarHUTHOMN
WHIYKIUU" WIn
"OnpeneneHne HHIYKIUU
BHXPEBOTO MarHUTHOTO
moJs"

bubmuoreka I{OK https://m.edsoo.ru/c3dabe6e

145

Pu3NYECKUil IPAKTUKYM I10
TeMe "HccaenoBanue
SIBJIEHUSI CAMOUHTYKIINH"

bubmuoteka I{OK https://m.edsoo.ru/1072021e




nmu "Coopka MoJienn
3JIEKTPOMArHUTHOTO
reHeparopa"

146

Bcenennas. Pacuimpenne
Bcenennoii. 3akon Xab60:ma.
Teopust bosbiioro B3pbiBa.
PennkroBoe uznydenue

but6mmoreka LIOK https://m.edsoo.ru/adéddeed

147

Hepeménnsie nmpobieMbl
aCTPOHOMUU

bubnuoreka [{OK https://m.edsoo.ru/18f19f7¢

148

Pu3NYECKUl NPAKTUKYM I10
teme "M3mepenue nepuoja
CcBOOOIHBIX KOJIEeOaHUNI
HUTSHOTO U MPYKUHHOTO
MasATHUKOB"

bubmuoreka L{OK https://m.edsoo.ru/e7d400f4

149

Pu3nuecKuil NPaKTUKYM I10
teme "lIpeobpazoBaHue
SHEPTUU B IIPYKUHHOM
MasiTHUKe"

bubmuoteka I{OK https://m.edsoo.ru/b032fc4b

150

Pu3n4ecKnil NPaKTUKYM I10
teme "HccnenoBanue
IIEPEMEHHOI0 TOKA 4Yepe3
IIOCJIEI0BATEIBHO
COETMHEHHBIE KOHAEHCATOP,
KaTyHIKy ¥ pe3UucTop" WiIn
"UccnenoBanue pabOThI
HMCTOYHHMKOB CBETA B LIECTIH
MepeMEHHOTro ToKa"

bubnuoteka [{OK https://m.edsoo.ru/4e31b507




151

KonrpomnbHas pabora
«DNEMEHTHI aCTPOHOMUH U
acCTPOPUUKI

bu6mmoreka LIOK https://m.edsoo.ru/2dfbafc5

152

O6o06mmeHue u
CHCTEMAaTHU3allHs 3HAHHIA.
Ponw ¢usuku n actpoHomMun
B DKOHOMHUYECKOM,
TEXHOJIOTHYCCKOH,
COITMAJIbHOM M THYCCKOM
cdepax AeITeTbHOCTH
YyeJioBeKa

bubnmoreka [{OK https://m.edsoo.ru/3ccad82e

153

O06o0061IeHuE U
cHCTEMAaTH3aInsI 3HaHUH 110
TeMe "OCHOBBI
MOJIEKYJIIPHO-KWUHETUYECKON
Teopun"

bu6mmoreka [IOK https://m.edsoo.ru/32a4d1a0

154

O6001menue u
cHCTEMaTH3aInsI 3HaHUH 110
teMe "TepMoarHaMHuKa.
TennoBrie MaTUHL!"

bubmuoreka [{OK https://m.edsoo.ru/ed440ca8

155

O06o0menue n
cHCTEMaTH3aInsI 3HaHUH 110
TeMe "ArperaTHsle
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

bubmuoreka I{OK https://m.edsoo.ru/c63f7¢10

156

O06001IeHne 1
CUCTEMATHU3ALU 3HAHUM.

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1




Poinb 1 MecTo Qu3uku u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOU KapTHHE MHUpa

157

O06o0menue n
cucTeMaTh3alys 3HaHUH.
Ponb dusudeckoii Teopun B
dbopmupoBaHUU
IIPEACTABICHUH O
¢bu3nvecKoil KapTHHE MHpa,
MECTO (PU3UIECKON KapTHHBI
MUpa B 001LEeM psdy
COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX IPEJCTaBICHUN O
pupoje

bubmmoreka [{OK https://m.edsoo.ru/3bf0def9

158

O0600111EHE U
cUCTEMATHU3AalUA 3HAHUN 110
TeMme "Kunematuka"

bubmuoteka [{OK https://m.edsoo.ru/71453ee6

159

O06001mmenue u
cucTeMaTu3alys 3HaHUK 1o
teme "JluHamuka"

bubmuoteka [{OK https://m.edsoo.ru/3d40077a

160

O06001menue u
cUCTEMaTH3aInsI 3HAaHNUH 110
TeMe "3aKOHBI COXPAHEHHUS B
MeXaHHKe"

bubmuoreka I{OK https://m.edsoo.ru/3b4c06ae

161

O6o06matomuii ypok. Mecto
(bu3nueckoil KapTUHbBI MHpa
B 00I1IeM psZTy COBPEMEHHBIX

but6mmoreka IIOK https://m.edsoo.ru/053e2248




€CTECTBEHHO-HAYYHBIX
MIpeJICTaBICHUI O PUPOJIE

162

O06001IeHNEe 1
cUCTEMAaTH3alNA 3HAHUH 110
TeMe "MarautHoe noie"

bu6mmoreka LIOK https://m.edsoo.ru/d6310bfd

163

PesepBHbIii ypOK.
O60061eHue u
CUCTEeMaTH3alus 3HAaHUH 10
TeMe "DIeKTpoMarHuTHas
UHIYyKUIUS"

bubnuoteka [{OK https://m.edsoo.ru/5e2bb83d

164

PesepBHbIit ypoK.
O06001enue u
cHCTeMaTHh3anus 3HaHU| 110
TeMe "MexaHndeckue
KoneOanus"

bubmuoreka [{OK https://m.edsoo.ru/96a7a2dd

165

PesepBHbIii yPOK.
O06o61enue u
cucTeMaTHU3alus 3HaHUH 1o
TeMe "DIIeKTPOMAarHUTHbIE
kosiebanus"

bubmuoteka [{OK https://m.edsoo.ru/52ad1603

166

PesepBHbIii ypOK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
Teme "Ontuka"

bubnuoteka [{OK https://m.edsoo.ru/5bec1c65

167

PesepBHbIii yPOK.
O06o0menue n

bubmuoreka I{OK https://m.edsoo.ru/f7¢59d38




cCUCTeMaTH3alus 3HAaHUH 10
teme "KopnyckymsipHo-
BOJIHOBOM nyanu3m"

168

Pe3epBHbIil ypok.
O60061eHue u
cUCTEeMaTH3alus 3HAaHUH 10
Teme "@uznka atoma"

bu6mmoreka LIOK https://m.edsoo.ru/1f511654

169

PesepBHbIit ypoK.
O06001enue u
cHCTeMaTHu3anus 3HaHUu| 110
Teme "du3uka aTOMHOTO
siIpa ¥ DJIEMEHTAPHBIX
gactul"

bubnmoreka [{OK https://m.edsoo.ru/905c5ce0

170

PesepBHbIii yPOK.
O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
Teme "DIeMEeHTEI
acTpopu3uku"

bubnuoteka [{OK https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170




MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMDBDI10 KJIACC

Konx nposepsiemoro
pe3yabrara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI OCBOEHNSI 0CHOBHOI 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro
0011ero o6pa3oBaHus

JIeMOHCTpUPOBATh HA IpUMEpPax pojib U MECTO (U3UKU B (DOPMUPOBAHMM COBPEMEHHOW Hay4YHOM KapTHHBI
MHpa, B PA3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON JEATEIbHOCTH JIIOAEH

10.2

Y4uTHIBaThH T'paHULlbI IPUMCHCHUA H3YUCHHBIX q)HSquCKI/IX MOJICIICH: MaTCpHajibHad TOYKa, MHCPLHAJIbHAsA
CHUCTCMa OTCLIéTa, a0COJIIOTHO TBépI[OG TCIIO0, HHC&HBHHﬁ ra3; MOJICJIN CTPOCHUA Ia3oB, )KPII[KOCTCIZ n TBép)IbIX
TCI, TOYCYHBIN SHGKTpI/I‘ICCKI/Iﬁ 3apsaJ — IIpu pCIICHUA @HSHHGCKI/IX 3aJa4d

10.3

PacrioznaBate (Qu3uyeckue sBiIeHUs (MpoLecchl) M OOBACHATH HMX HA OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KUHETHYECKONH TEOpUM CTPOCHHsI BELIECTBA U JJIEKTPOJAWHAMHUKHU: PABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE, CBOOOTHOE Ma/IEHUE Tell, TBUKEHHE 110 OKPYKHOCTH, HHEPIIUS,
B3auMoJieiicTBue Tei; nuddysus, 6pOyHOBCKOE ABHKEHUE, CTPOCHUE KHUAKOCTEH M TBEPIBIX TEl, U3MECHEHHE
o0BbEMa Ten MpU HarpeBaHUWU (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, UCIApEHUE, KOHJAEHCAIUs, IUIaBJIeHHE,
KpUCTAJUTH3alINsl, KATICHHE, BIAKHOCTh BO3/yXa, MOBBIIICHNUE JABJICHHS Ta3a MMPU €r0 HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXJy MapaMeTpaMy COCTOSIHUS ra3a B H30Ipolieccax; 3JeKTpHU3alus Tell, B3aUMOJEHCTBHE
3aps0B

10.4

OnuceIBaTh MEXaHUYECKOE JABVKCHUC, UCIIOJIB3YA (1)I/ISI/ILIGCKI/I€ BCJIIMYMHBIL: KOOpJWHATA, MIyTh, NICPEMCIICHUC,
CKOpPOCTH, YCKOpPCHHEC, MaccCa TCjia, CUJia, UMITYJIbC TCJId, KUHECTHYCCKAasd JSHEPrvsd, INMOTCHIHAJIIbBHAs JSHCPIrusd,
MEXaHHN4YECKas pa60Ta, MCXaHUYCCKass MOIIHOCTE, IIPpHU ONIMCAaHWU IPAaBHUJIbHO TPAKTOBATH (bHSquCKHﬁ CMBICJI
HCIIOJIB3YEMbBIX BCJIIMYHMH, HUX 0003HAaUeHUs U CIWHUIbI, HaAXOAUTH q)OpMy.]'II)I, CBA3BIBAIOMIUE JAaHHYIO
Q)HSI/I‘{eCKyIO BCJIIMYHHY C APYTUMU BCIMYUHAMU

10.5

OnuceIBaTh HN3YUCHHBIC TCIIJIOBLIC CBOICTBA TE€N W TEIJIOBBIC ABJICHUSA, HUCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIIMYHUHBI:
AaBJICHUEC Ta3a, TCEMIICpaTypa, CpCAHAsA KHUHCTUYCCKAA OHEPrusgd XaoTHUYCCKOro JABHKCHHUA MOJICKYII,
CpCAHCKBaApaTUIHAad CKOPOCTb MOJICKYJI, KOJIMYCCTBO TCIJIOThI, BHYTPCHHSAA OHCPIUA, pa60Ta rasa,




KO3 (QHUIMEHT MOJIE3HOT0 JEHCTBUS TEIJIOBOIO ABUrATENs; IPH OIMCAHUU NIPABHIILHO TPAKTOBATh (PU3UUYECKUM
CMBICJI MCIIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYEHMs M €AMHUIIbI, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOLINE JaHHYIO
(GU3NIECKyIO BETMYHUHY C APYTUMHU BEITUYHMHAM

10.6

OnuchiBaTh H3y4EHHBIE DHJIEKTPUUYECKHE CBOMCTBAa BEIIECTBA M 3JEKTPUYECKUE SBIEHUS (TIPOLECCHI),
UCHOJb3ysd (PU3MYECKHE BEIMYUHBI: DJIEKTPUUYECKHH 3apsijl, 3JIEKTpUYECKoe I0Je, HANpsHKEHHOCTh IO,
IOTEHIMAJl, Pa3HOCTh IOTEHUUAJIOB;, IPU ONUCAHUM [PABWIBHO TPAKTOBaTh (U3NYECKUH CMBICI
UCTOJB3yEeMBIX BEJIMYMH, WX OOO3HAUeHWs] W €IUHHIBI;, YKa3blBaTh (OPMYIBI, CBS3BIBAIONIME JIaHHYIO
(bU3NYECKyIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

10.7

AHAJM3UPOBaTh (PU3MUCCKUE TPOILECCHl W SBJICHUS, HCIOJIb3YS (U3UYECKHUE 3aKOHBl W TPUHIIMIIBI: 3aKOH
BcemupHoro TaroteHus, |, Il u |1l 3akoHbpl HploTOHA, 3aKOH COXpaHEHHS MEXAaHUYECKOW SHEPruH, 3aKOH
COXPAaHCHHUS MUMITYJIbCA, TPUHIIMAIT CYTICPIIO3UIIUH CHJI, IPHHIIAIT PABHONIPABUS WHEPIIHATBHBIX CUCTEM OTCUETA,
MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b CPEAHEH KUHETHUYECKOM
SHEPTUU TETUIOBOTO JIBIKEHUS MOJICKYJI ¢ aOCOJIIOTHOM TeMIIepaTypoid, IEPBBINA 3aKOH TEPMOIMHAMUKH; 3aKOH
COXPaHEHHUS JICKTPHUECKOTO 3apsija, 3akoH KyloHa; mpu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHa,
€ro MaTeMaTUYeCKOe BhIPAKEHUE U YCIOBUS (TpaHUIlbl, 0071aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE IPUHLUIIBI IEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3inuyarh yCIOBUS
nx 0€301acHOro MCIOJb30BaHNUs B TOBCEITHEBHOM JKU3HU

10.9

BBINONHATE SKCHEPUMEHTHI 110 UCCIIEJOBAHUIO (PU3UYECKHX SBJICHUH U MPOLIECCOB C MCIOJIb30BaHUEM MPSIMbIX
1 KOCBEHHBIX U3MEPEHUI; TP 3TOM (popMynHupoBaTh npodiaemy (3a7ady) U TUIOTE3y Y4eOHOT0 3KCIIEpUMEHTA,
coOupaTh YCTAHOBKY U3 IPEIOAKEHHOTO0 000pYA0BaHNU s, TPOBOAUTDH OIBIT U (OPMYIUPOBATH BHIBOIBI

10.10

Ocy1iecTBIATh MpsIMble U KOCBEHHBIE U3MEPEHUs] (PU3NYECKUX BEJIMYMH; MIPU 3TOM BHIOMPATH ONTUMAJIbHBIN
Croco0 M3MepeHus U UCTI0JIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MepeHnit

10.11

HccnegoBaTh 3aBUCHUMOCTH MCKOAY (1)H31/I‘{CCKI/IMI/I BCJIMYMHAMU C UCIIOJIB30BAHHUECM IPSAMBIX I/I3MepeHI/II71; npu
9TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IPOBS.TL PE3YIbTAThI I'IOJ'Iy‘-ICHHOfI 3aBUCHMMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHH
B BHUJC Ta6J'II/II_[ )51 I’pa(l)I/IKOB, ACJIaTh BBIBOJLI IO PE3YyJIbTAaTaM HCCICAOBaHUA

10.12

CO6J'IIOI(E[TL paBHjia 0e30I1acHOro Tpyda Ipyu NpoOBCACHUN HCCJIeIOBaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA,




y4eOHO-HCCIIeIOBATEIBCKON U MPOEKTHOW NESTEIbHOCTH C WCIOIB30BaHUEM H3MEPUTEIBHBIX YCTPOKMCTB H
J1a00paTOPHOTO 000PYIOBAHUS

PemraTe paCLIéTHI)Ie 3aJadynu C SBHO SaﬂaHHOﬁ (bHSH‘ICCKOﬁ MOZCIIbIO, HCIIOJIB3Ys (1)I/ISI/I‘ICCKI/IC 3aKOHBI H
IIPUHIOMUIIBEI; HAa OCHOBE aHaliu3a YCJIOBHA 3aaadyu BBI6I/IpaTB (bH?)PI‘ICCKYIO MOACIb, BBIACIATH (bI/I?)I/I‘ICCKI/Ie

10.13 BEIMYMHBI U (HOpMyJIbl, HEOOXOAMMBIE JUIsl €€ pelleHUs, NPOBOJAUTH pacuéThl U OLIEHWBATh PEaJbHOCTb
MIOJIyYEHHOT'0 3HaUeHUsI (PU3NYECKON BEIMUMHBI
10.14 Pemiate kauecTBEHHbIE 3a/1a4l: BEICTPAUBATH JIOTHYECKU HEIPOTUBOPEUMBYIO LIETIOUKY PACCYXIECHUH C OMOpoii
' Ha U3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBICHUS
Hcnonp30BaTe Tpu peuieHHH y4eOHBIX 3a7ad COBpPEMEHHBbIE WH(POPMALMOHHBIE TEXHOJIOTUH sl TOMCKA,
10.15 CTPYKTYpUPOBaHUS, HWHTEPIPETAMU W TPEACTABICHUS y4eOHOM ¥ HAyYHO-TIOMYJSIPHOH WH(OpManuy,
MIOJTyYEHHOM U3 pa3INYHbIX UCTOYHUKOB; KPUTUYECKU aHAJIU3UPOBATh MOJYy4aeMyro HH(OpMAIUIO
10.16 [TpuBOANTH TIpUMEpPHI BKJIA/la POCCHICKUX U 3apYOEKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE
' MIPOLIECCOB OKPY’KAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJOTUI
Hcnonp3oBarh TeopeTHUECKHE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM KM3HM JUId oOecrieueHus Oe30MacHOCTH
10.17 npu oOpaiieHuu ¢ npubopaMu M TEXHUYECKMMM YCTPOWCTBAMH, JJII COXPAHEHUsS 3/10pOBbS M COOJIOJACHUS
HOPM JKOJIOTHYECKOI0 MIOBEICHUS B OKPYXKAIOIIEH cperie
PaGoTtare B rpymme ¢ BBINOJHEHHEM pPAa3JIMYHbIX COLMAIBHBIX pOJIeH, IMJIaHUPOBaTh pPabOTy TIPYIIIBL,
10.18 palMoOHaIbHO pacupelensiTh OOA3aHHOCTH U IUIAaHUPOBATh JESATENbHOCTh B HECTAHAAPTHBIX CUTYalLUSAX,
a/IeKBaTHO OIIEHMBATh BKJIAJ KaXJI0r0 U3 YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMAaTPUBAEMON MPOOIIEMbI
11 KUIIACC
Kox . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPeHero
NpoBepsieMoro

pe3yJabTara

o01ero oopazoBaHus




111

JleMoHCTpHUpOBaTh Ha MpHUMEpax pojb U MecTo (U3UKH B (POPMHPOBAHHHM COBPEMEHHOI Hay4yHOIl KapTHUHBI
MHUpa, B Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJOTUH, B MPAKTUUECKON JEATEIBHOCTH JIIO/IEH, LIETOCTHOCTh
U €IMHCTBO (PU3UYECKON KapTUHBI MUPA

11.2

YauTeIBaTh T'paHUllbl IIPUMCHCHHUSA HN3YUCHHBIX (1)I/IBI/I“ICCKI/IX MO,I[CJ'ICﬁZ TOYCYHBIN BJ'IeKTpI/I‘IeCKI/Iﬁ 3aps,
AA€pHad MOACIb aTOMa, HYKJIOHHas MOJ€JIb aTOMHOT'O sJpa IIpU PCIICHUN (1)I/ISI/ILIGCKI/IX 3aJa4

11.3

PacnioznaBaths (husmueckue sBICHUS (MPOILECCH) U OOBSACHATH UX HAa OCHOBE 3aKOHOB AJICKTPOJWHAMUKH U
KBAaHTOBOW (DM3MKH: JIEKTPUUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUUECKOE, MATHUTHOE JICHCTBHS
TOKa, B3aUMO/ICHCTBHE MarHUTOB, JICKTPOMArHUTHAs MHIYKIHS, ICHCTBHE MArHUTHOTO MOJIsl HA TIPOBOJIHUK C
TOKOM U JIBHKYIIHICS 3apsi, dJCKTPOMArHUTHBIC KOJIEOAHUS W BOJHBI, MPAMOJIMHEHHOE PacClpOCTpaHCHUE
CBETa, OTPAKCHHE, MpeJoMIICHHe, MHTephepeHnns, TUPpaKus W TMOJAPU3AIs CBETa, JUCIEPCUs CBETa,
doroanekrpudeckuii 3pdext (PorodddekT), cBeToBOE MaBICHHE, BOZHHUKHOBEHHE JIMHEWYATOrO CIIEKTpa
aToMa BOJIOPO/ia, ECTECTBEHHASI U MCKYCCTBEHHAS PaMOaKTUBHOCTh

11.4

OnuceiBaTh M3yYEHHBIE CBOWMCTBA BEIIECTBA (AJIEKTPUUYECKUE, MATHUTHBIC, ONTHUYECKHE, SIEKTPHUECKYIO
MPOBOAMMOCTh PA3NUYHBIX Cpel) U DJICKTPOMArHUTHBIE SBJICHUS (MIPOLIECCHI), HCIONB3Ys (U3HUECKUE
BEITMYUHBI: AJICKTPUUECCKUIN 3apsif], CUja TOKA, dJIEKTPUUYECKOE HAMPSIKEHUE, DIIEKTPUUYECKOE COMPOTHUBIICHUE,
pasHocTh moteHimanoB, DJIC, paboTa Toka, MHAYKIMS MAarHUTHOTO TOJisi, cujia Amrepa, cuia Jlopenua,
WHAYKTUBHOCTh KaTYIIKH, HEPTUs AJIEKTPUYECKOIO0 M MArHUTHOTO IOJIEH, NMEePUOJl U 4YacToTa KojJeOaHUi B
KOoJIeOaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B TMPOIECCEe TaPMOHUYECKHX DJIEKTPOMAarHUTHBIX KOJIeOaHUH,
(bOKyCHOE paccTOSTHUE W ONTHYECKasl CUJIa JIMH3bI; PU OMUCAHUH TPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICIT
UCTIONIB3YEMBIX BEIMYMH, UX O0O3HAUEHUs W EIWHUIBL, YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(GUBHYECKYIO BEIMYUHY C APYTUMHU BETMUYUHAMU
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OnuceBaTh HU3YUYCHHBIC KBAHTOBBLIC SABJICHHA W TPOLUECCCHI, HCIIOJb3Ys (1)I/ISI/I'-IGCKI/IG BCJIIMYUHBI: CKOPOCTH
SJICKTPOMArdHuTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBETA, SDHCPIUA U UMITYJIbLC (bOTOHa, nepuona mojgypacmazua,
SHEPTrHUd CBA3U ATOMHBIX SAACP, MPU OINHCAHHUU IMPABUIILHO TPAKTOBATH (bH3PI‘-I€CKPII>i CMBICJI HUCIIOJIB3YyCMbIX
BCIIMYHH, UX 0003HaYCHUS U CANHUIBI; YKa3bIBATb (I)OpMyJ'IBI, CBA3BIBAOIINUC JaHHYHO (I)I/I3I/I‘-ICCKYIO BCIIMYUHY
C ApYTUMHU BCINYHNHAMU, BBIYHUCIIATH 3HAYCHUC (I)I/I3I/I‘ICCKOI7I BCIIMYHHBI

11.6

AHaJ'II/ISI/IpOBaTB (I)I/ISI/I‘-IGCKI/IC MMPONCCChl U ABJICHUS, UCIIOJIB3Ys (I)I/ISI/ILICCKI/IC 3aKOHBI U TPUHIUIIBI: 3aKOH OMa,




3aKOHBI IOCJIEIOBATENBHOTO M MapajuIeIbHOIO COEAMHEHUs HMPOBOJHHMKOB, 3akoH Jlxkoyns — JleHua, 3aKkoH
JIEKTPOMArHUTHOM MHAYKIUH, 3aKOH HPSIMOJMHEHHOrO0 PacHpOCTPAaHEHUs! CBETA, 3aKOHbI OTPAKEHUs CBETa,
3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHUE DHHINTEHHA U1s GoToddderTa, 3aKOH COXPAHEHUSI YHEPTUH, 3aKOH
COXpaHEHUsI MMIIYJIbCa, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO 3apsj]ia, 3aKOH COXPAHEHHS MacCOBOIO YHUCIA,
noctynarsl bopa, 3aKOH pagroaKTUBHOTO paciaja; MpU 3TOM paszinyaTh CJIOBECHYIO (POPMYIMpPOBKY 3aKOHa,
€ro MaTeMaTU4eCcKOe BHIPAKEHHUE U YCIOBUS (TpPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJIﬂTI) HaIlpaBJICHUEC BCKTOPA MHAYKIIUKW MAarHuTHOI'O I10JIA ITPOBOJHUKA C TOKOM, CHJIbI AMHepa 1 CHUJIBI
Jlopenua

11.8

CTpOI/ITB K OIIKMCBIBATb I/I306pa)KeHI/Ie, CO31aBacMOC€ IJIIOCKHUM 3€PKaJIOM, TOHKOM JIMH301

11.9

BBITIOHATE SKCIIEPUMEHTHI TI0 UCCIICTIOBAHUIO (DU3WYECKUX SBJICHHUH U MPOILIECCOB C MCIIOIH30BAHUEM MPSMBIX
U KOCBEHHBIX H3MEPEHUU; Mpu OSTOM (GopMmyiupoBaTh Mpodiemy (3agady) M THIOTE3y Y4eOHOro
9KCIIEPUMEHTAa, COOMPATh YCTaHOBKY M3 MPEIIOKEHHOT0 000pyA0BaHuUs, TPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBO/IBI

11.10

OCYH_IGCTBJ'I}ITB MpsAMBIC U KOCBCHHBIC U3MCPCHUA (I)I/I3I/ILIGCKI/IX BCJIMYHH, IIPpU 3TOM BBI6I/IpaTL ONTUMANLHBIN
CIoco0 HU3MCPCHUS U UCIIOJIB30BATh U3BCCTHLIC MCTOABI OLCHKH HOFpGHIHOCTCfI H3MepeHHfI

11.11

UccnenoBath 3aBUCUMOCTH (M3UYECKUX BEIMYMH C MCIOJb30BAaHUEM TMIPSIMBIX HM3MEPEHUN; TMPHU STOM
KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYCHHOM 3aBHCHUMOCTH (PU3HMYECKUX BEITUYUH B
BU/JIE Ta0IHIl U TpaUKOB, AeTaTh BBIBOABI IO Pe3yJbTaTaM HCCIEI0BaHUS

11.12

CoOmoaTh mpaBuiia 6€30MacHOrO TPy/la IpU MPOBEJCHNHN UCCIEOBAaHUN B paMKax y4eOHOTO HKCIIEPUMEHTa,
y4eOHO-HCCIIEeIOBATENBCKONH M TPOSKTHON NESTEIHbHOCTH C HCIIOJIB30BaHUEM H3MEPUTEIBHBIX YCTPOWCTB H
1abopaTopHOro 00opyI0BaHuUs

11.13

Pemarb pacu€rHble 3ajauM C SBHO 3aJaHHOW (PHU3MYECKOW MOJENbI0, UCHOJB3Ys (PHU3MUECKHE 3aKOHBI U
NPUHILIMIIBI; HAa OCHOBE aHalM3a YCJIOBUSA 3aJladdl BBIOMpPATh (DU3MUECKYI0 MOJIENb, BBIACIATH (U3HUECKUE
BEJIMYMHBI U (DOpMynbl, HeoOXoIuMbIe Al €€ pelIeHHs, MPOBOJUTH Pacu€Thl M OLIEHMBATh DPEaJbHOCTH
MOJIyYEHHOT0 3HaUY€HHUs (PU3HUECKOMN BEIIMYHHBI

11.14

Pemrats kauecTBEHHBIE 3a7]a4H: BHICTPAUBATh JJOTHYECKH HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHUN ¢ OOPOH




Ha U3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (1)I/ISI/I‘ICCKI/I€ SIBJICHUSA

Hcmonbs30BaTh npu pCHICHUA y‘le6HLIX 3aa4 COBPCMCHHBLIC I/IHCI)OpMaI_II/IOHHLIC TCXHOJIOTHM OJI IIOMCKAa,

11.15 CTPYKTYPUPOBaHUS, HHTEPIPETAMA W TPEJICTaBICHUS YYeOHOH M HAYYHO-TIOMYJISAPHOW HH(OpMaIuu,
MOJIyYEHHOM U3 Pa3IMYHbIX UCTOYHUKOB; KPUTHUECKU aHAIU3UPOBATH MOJIy4aeMyto HH(OPMALIHIO
11.16 OOBSICHATH MPHUHLIMIBI JCHCTBHS MAalluH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBHS HUX
' 0€30I1aCHOT0 MCII0JIb30BaHMS B TOBCEIHEBHOM KU3HU
11.17 [TpuBOANTE IpUMEPHI BKJIA/1a POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B PA3BUTHE HAYKH, B OOBICHEHHE
' IPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUN
Hcnonp3oBaTh TeOpeTHUECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM XU3HU AJsA o0ecredeHus: 06e30MacHOCTH
11.18 npu OoOpamIeHuu ¢ IpUOOpPaMU M TEXHWYECKHMHU YCTPOMCTBAMU, U COXPAaHEHHS 3I0POBBS M COOIIOACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie
PaGorate B rpymnme C BBHINOJTHEHHEM Pa3UYHBIX COLUANBHBIX pOJIeH, IUIAHUPOBAaTh pabOTy TPYIIIBL,
11.19 palMOHATIBHO pacIpelesaTh OO0S3aHHOCTH W IUIAHUPOBATh JIEATENBHOCTh B HECTAaHJAPTHBIX CHUTYyaLUsX,

aJIeKBaTHO OIICHUBATh BKJIAJl KaXKJ0T0 U3 YUaCTHUKOB TPYIIIIbI B pEIIEHUE pacCMAaTPUBAEMON MPOOIEMbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KITACC
Kon Kox npoBepsiemoro
IIpoBepsiembIe 3JIEMEHTHI COAEP/KAHUA
paszjena 3JIEMEHTA
OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A
11 ®usnka — Hayka o npupoje. Hayunele MeToasl 1O3HaHMS OKpykarouiero mupa. Poib
' HKCIEPUMEHTA ¥ TEOPUH B MIPOIECCEe TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3UKE
1 MopenupoBanue GU3NUYECKUX sBICHUN U mporueccoB. Hayunsle runoressl. dusnueckue
12 3aKOHbl W TeopuM. ['paHMIBI NPUMEHUMOCTH (U3NYECKUX 3aKOHOB. [lpuHiun
' cootBercTBUs. Ponb n MecTo pus3uku B popMHUPOBAaHIH COBPEMEHHON HayYHOW KaPTHHBI
MHpa, B IPAKTUYECKOH ACSITEIBHOCTH JHOAEH
2 MEXAHHWKA
KMHEMATHUKA
911 Mexannueckoe nBuxkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKoro ABmkeHus. Cucrema
o orcuéra. Tpaexropus
[lepemerienue, ckopocTh (CpedHsisl CKOPOCTb, MTHOBEHHas CKOPOCTb) M YCKOpEHHE
212 MaTepuaJbHOM TOYKHM, HMX NPOEKUHWH Ha OCH cucTeMbl KoopauHat. CroxkeHue
2.1 MEPEMEIICHUN U CIIOKEHNUE CKOPOCTEM
PaBHOMEpHOE M paBHOYCKOPEHHOE MPsAMOJMHENHHOEe JBMKeHue. ['paduku 3aBUCUMOCTH
2.1.3 KOOpJIUHAT, CKOPOCTH, YCKOPEHMs, MYTH U MEpEeMEIEeHUs MaTepUalbHOW TOYKU OT
BpEMEHU
214 CBobOoaHOe mazieHne. Y CKopeHrne CBOOOTHOTO MaIeHuUs
2.15 KpuBonnHueliHOe 1BH)KeHHME. PaBHOMEpHOE JBMIKEHHWE MAaTEpPUAIBHOM TOYKU IO




OKPY)XKHOCTH. YTJOBas CKOpOCThb, JIMHEWHas ckopocTh. Ilepuwony wu  wacrora.
LleHTpocTpeMuTEeNbHOE YCKOPEHHE

Texunyeckue YCTpOI\/'ICTBaZ CIIMAOMETP, ABHIXKXCHHUC CHapAA0B, LCIIHLBIC WU PEMCHHBIC

2.1.6
neperayu
[Ipaktuyeckne paboTel. V3MepeHwe  MIHOBEHHOH  ckopoctu. McciemoBanue
COOTHOILUEHUSI MEXJy MYTSAMHU, IPONIEHHBIMU TEJIOM 3a IIOCJIEJOBATEIbHbIE DPABHbBIE
2.1.7 IIPOMEXYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM JBMKCHMM C HA4YaJIbHOM CKOPOCTBIO,
paBHOU Hyit0. M3yueHue NBHKEHUS IIApUKa B BA3KOHM KUAKOCTU. M3yueHue NBHKEHUS
TeJa, OPOIIEHHOT0 TOPU30HTAIIBHO
JMUHAMUKA
291 [Ipunnun orHocutensHOCcTH [ammes. llepswiii 3akoH Herorona. HHepuuanbHbie
o CHCTEMBI OTCUETA
2.2.2 Macca tena. Cwia. [IpuHIun cynepno3unyu cui
293 Bropoii 3akon HeroToHa Mg MaTepualbHOW TOYKM B MHEPLHMAIBHON CHCTEME OTCUYETA
o (MCO). Tperuii 3akoH HproTOHA 17151 MaTepUabHBIX TOUEK
294 3akoH BceMmupHoro TsaroreHus. Cuna Tspkectu. IlepBas kocmmuueckasi ckopocTh. Bec
o Tena
2.2
2.25 Cuna ynpyroctu. 3akoH ['yka
296 Cuna tpennsa. Cyxoe TtpeHue. Cuna TpeHHs CKOJBXEHMS M CWIA TPEHUS IOKOS.
o Koapduunent tpenns. Cuiia CONpOTHBIECHHS ITPU JBMXKEHUH TeJa B )KUKOCTH WITH ra3e
2.2.7 [TocTynarensHoe U BpaliaTelbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tela
998 MoMeHT cuiabl OTHOCUTENbHO OCH BpamieHus. Ilnedo cumbl. YcinoBus paBHOBECHS
o tBEpaoro tena B UCO
2.2.9 TexHnyeckue ycTpoicTBa: MOJIMIMITHUKY, TBUKEHUE HCKYCCTBEHHBIX CITYTHHUKOB
2.2.10 [IpakTuyeckue paboTsl. M3yueHue nBHkeHHs Opycka MO HAKJIOHHOM IIOCKOCTH TOA




NEeCTBHEM  HECKOJIbKMX Ccuil. MccnenoBaHue 3aBUCUMOCTH  CHJI  YIPYTOCTH,
BO3ZHUKAIOMIUX B AePOPMUPYEMOU MPYKUHE M PE3MHOBOM OOpasle, OT BEJIMYUHBI UX
nedopmaruu. MccnemoBanue yciuoBHiA paBHOBECHS TBEPAOIO TeNa, MUMEIOIIETO OCh
BpalLLleHUS

3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynsc MarepuanbHOM TOYKH, CUCTEMBI MAaTEPUANBHBIX TOYeK. VIMmynbC cuibl u

231 U3MEHEHHUE UMITYIIbCA TeNa
2.3.2 3akoH coxpaHeHus umiynbca B UCO. PeakTuBHOE ABMXKEHKE
2.3.3 Pa6ora cuibl
2.34 MOILIHOCTE CHIBI
2.35 Kunernueckast sHeprust MaTepuagbHON TOUKHU. TeopeMao KUHETUYECKON SJHEPTUU
23 236 [lorennmaneHast sHeprus. lloTeHumanbHas »SHeprus ynpyro JaehOpMUPOBAHHOMN
npyxuHsl. [loTeHIIMaIbHAST YPHEPTUS Tela BOJIM3H MOBEPXHOCTH 3EMITH
[ToreHnaneHble ¥ HENOTEHIMAIbHbIE CUIbl. CBS3b PaOOTHl HEMOTEHUMANBHBIX CHJI C
2.3.7 U3MEHEHHEM MEXaHWYECKOH HHEPIUU CUCTEMBI Tel. 3aKOH COXpAaHEHHsS MEXaHWYEeCKOH
SHEeprun
2.3.8 Ynupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHnueckue ycTpoiCTBa: IBHKEHUE PAKET, BOAOMET, KOTEp, MPYKUHHBIN MHUCTOJIET
5310 [Ipaktuyeckue paboThl. M3yueHuwe CBsA3M CKOpOCTEH Teln MpH HEYNpyrom yaape.
o HccnenoBanue cBs3u pabOTHI CHITBI ¢ U3MEHEHHEM MEXaHWYEeCKOH SHEPTUH Tena
3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
31 311 OCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KMHETHYECKON TeOpUU. bpOyHOBCKOE JBHIKEHHE.
' - Hubdysust. XapakTep ABUKEHHUS M B3AaHMOJICHCTBUS YaCTHI[ BEIIECTBA
3.1.2 Mogenu cTpoeHus ra3oB, KHJIKOCTeH M TBEPIBIX TelT U OOBSICHEHHE CBOMCTB BEILECTBA




Ha OCHOBE 3THX MOI[CJ'ICﬁ

3.1.3 Macca monexyn. KonmnuectBo Bemectsa. [locTosinnast ABoraapo
3.14 Temnosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus
315 Mogenp uneansHoro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKON TEOpHU
o WeaTbHOTO Ta3a
316 AOcomroTHas TemIiepaTypa Kak Mepa CpelHeld KHHETHYECKOH OSHEprHU TEIIOBOTO
o ABIKeHus yactull ra3a. [llkana remneparyp KenbBuna
3.1.7 VYpasuenue Knaneiipona — Menaeneena. 3akoH JlanbToHa
318 ['azoBble 3aKoHBL. M3ompolecchl B WACATBHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM
o BEILECTBA: M30TEpMa, H30X0pa, n30bapa
3.1.9 TexHuyeckue ycTpoicTBa: TepMOMETP, OapoMeTp
3110 [Ipaktnyeckne paboTel. M3MmepeHue Mmacchl BO3ayXa B KIACCHOH KOMHATe.
o HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSHUS pa3peKeHHOTo rasa
OCHOBbBI TEPMOJIMHAMUKUA
391 TepmoaunaMuueckas cuctema. BHyTpeHHss1 SHeprus TepMOAMHAMHYECKOW CHCTEMBI U
o CIOCOOBI €€ M3MEHEHHS
3.2.2 KonnyectBo TemnoTs! 1 pabota. BHyTpeHHss sHEprisi 0JHOATOMHOI'O MJI€alIbHOTO ra3a
Bunpl Teronepemayn: TEIUIONPOBOAHOCTh, KOHBEKIHWS, H3IydeHHE. Terio€MKOCTh
32 3.2.3 Tena. YenbHas TeIIOEMKOCTh BemiecTBa. Pacu€r KoJuuecTBa TEIUIOTHI TPU
Teronepeayue
394 [IepBb1il 3aKk0H TepMoaMHAMMKHU. [IpuMeHeHHe INepBOro 3aKOHA TEPMOIAMHAMUKH K
o uzonporeccam. I'padudueckast HHTepIpeTanus paboThl raza
TennoBeie MamuHbl. [IpUHIKIIBI 1eHCTBUS TEMIOBBIX MalIuH. [IpeoOpazoBanus sHEPTrUN
3.25 B TerioBbIX MammHax. Koaddunuent nonesnoro nercteus (manee — KIIJ) TemmoBoi

MamnHbl. ki Kapuo u ero KIT/]




Bropoit 3akon TepMmoauHamuku. HeoOGpaTuMocTh mHpolieccoB B MpHpoje. TersioBbie

3.2.6 JBUraTeNu. DKOJOrMUECKUE POOIIeMbl TEMJIOIHEPI€TUKU
397 TexHuueckue ycTpoilcTBa: JBUTaTeNb BHYTPEHHETO CropaHusi, ObITOBON XOJOAMJIBHUK,
o KOHIMI[OHED
3.2.8 [IpakTuyeckue paboTel. M3Mepenue ynenbHOH TeI0EMKOCTH
ATPEI'ATHBIE COCTOSAHMA BEILIECBA. ®A30BBIE [TEPEXO/bI
331 [lapooOpazoBanne M KoHJeHcauus. VcrmapeHue U KumeHue. YjenbHas TewioTa
A napoo0pazoBaHMsl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT AaBJICHUS
3.3.2 AOGcCoI0THAS ¥ OTHOCHTENbHAS BIAXXHOCTH BO3yxa. HachlmeHHbIi iap
333 TBépnoe Tteno. Kpucramimueckue u amopduble Tena. AHM30TPOIHS CBOMCTB
33 h KkpuctamioB. XKuakue kpuctamisl. CoBpeMEHHbIE MaTepUAIIbI
' 3.34 [InaBnenue u kpucTayuM3anus. Y iespHas TerioTa iasneHus. Cyoaumanus
3.35 VYpaBHeHHe TEII0BOro H6anaHca
TexHUuecknue yCTpOMCTBA: THUTPOMETP W TICUXPOMETP, KaJOPHUMETP, TEXHOJIOTUH
3.3.6 MOJIyYEHUSI COBPEMEHHBIX MaTepuaJioB, B TOM 4HCIE HAHOMATEpPHAJOB, U
HAaHOTEXHOJIOTHH
3.3.7 [IpakTuueckue padboTsl. 3MepeHue BIaXHOCTH BO3AyXa
4 SJIEKTPOAMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpu3anus Ten. DIEKTPUYECKU 3apsa. /[Ba BUia s3neKTpUYECKHX 3apsaI0B
11 41.2 [IpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKN
' 4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTO 3apsia
414 B3aumoneiicteue 3apsanoB. 3akon Kymnona
415 Onexktpuueckoe  mnosie.  Hampspk€HHOCTh — 3iekTpuueckoro  monsd.  I[lpuniun




CYNECpIIO3 U H. JInaun HaprDKéHHOCTI/I SJICKTPHUYECKOTI'O ITOJIA

4.1.6 Pabota cun anekrpocrarnyeckoro noist. [lorennman. PasHocTs moTeHIMaIoB

417 [IpoBOAHUKM M AMAIEKTPUKU B MOCTOSSHHOM 3JIEKTPUUYECKOM moJje. Juanekrpuyeckas
o IPOHUIIAEMOCTh

418 OnexktpoéMkocTb. KoHaeHcaTop. DIeKTpPOEMKOCTh IIOCKOTO KOHJIEHCATOpa. DHEprus
o 3apsHKEHHOrO KOHIEHCcaTopa

419 TexHuueckue ycTpoHCTBa: 3JIEKTPOCKON, JIEKTPOMETP, 3JIEKTPOCTATHUECKas 3alluTa,

3a3eMJICHHE HJIEKTPOIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN PUHTED
4.1.10 [IpakTrueckue paboTsl. U3mepenue 3meKTpoEMKOCTH KOHIEHCATOpa
IIOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

491 VYcnoBus CylecTBOBaHUS MMOCTOSHHOIO 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
o ToKa. II0CTOSHHBIN TOK

4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH

4.2.3 DNEeKTpUUECKOE CONPOTUBIICHHE. Y AEbHOE CONPOTUBIICHNE BELIECTBA

4.2.4 [TocnenoBarenpHOE, MapauIEIbHOE, CMEIIAHHOE COEIMHEHNE IIPOBOIHUKOB

4.2.5 Pabota snexrpuueckoro Toka. 3akon J[xoyns — Jlenna

4.2 4.2.6 MOMIHOCTB PTEKTPUIECKOTO TOKA

427 aneKTpoABIKYyLIas cuia (nanee — 3/1C) u BHyTpeHHEe CONPOTUBIIEHUE HCTOYHHUKA TOKA.
o 3akoH OMa /17151 TOJTHOM (3aMKHYTOM) a5eKTprudeckoi nenu. KopoTkoe 3aMbikanue

428 ONEeKTpOHHAs NPOBOJAMMOCTb TBEPABIX METAJIOB. 3aBUCHUMOCTb COINPOTUBIIEHUS
o METAJIJIOB OT TemIepaTypsl. CBEpXIIPOBOAUMOCTb

4.2.9 DnexTpuueckui Tok B BakyyMme. CBOICTBA 3JI€KTPOHHBIX ITyYKOB

4210 [HonynpoBonuuku. CoOCTBEHHas W TpPUMECHas MPOBOJUMOCTh TOJIYIPOBOJHUKOB.

CsoiicTBa p-n nepexoaa. [lonmynpoBoIHUKOBbBIE TPUOOPHI




4211 ONEKTPUYECKUN TOK B DJIEKTPOIUTAX. DJIEKTPOIUTHYECKAS JUCCOLMALINS. DIEKTPOIIN3
4912 OnexTpuueckuid TOK B raszax. CaMOCTOATENbHBIH M HECAMOCTOATEIBHBIM pa3psl.
o Pasynnynble TUIBI cCaMOCTOSTENBHOTO pa3psaaa. Monnus. Ilnazma
TexHudeckue yCTpOMCTBA: aMIIEpMETP, BOJIBTMETpP, PEOCTAT, HCTOYHUKU TOKA,
4913 9JIEKTPOHArpeBaTeIbHble MPHUOOPHI, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
o CONPOTUBIICHUS, BaKyyMHBII Jox, TEPMUCTOPHI u (oTope3nucTopsl,
IIOJIYTIIPOBOXHUKOBBIHN MO/, TaJIbBaHUKA
[IpakTuueckue padoTel. M3ydueHne cMeanHOro COeAMHEHNsI PE3UCTOPOB.
4.2.14 N3mepenne D/IC ucTtouHuka TOKa U €ro BHYTpPEHHEro comportuieHus. Habmonenue
JJIEKTPOJIA3a
11 KITACC
Kon Koanposepsiemoro
IIpoBepsiemble 371€MEHThI COAEPKAHUS
paszjiena 3JIEMEHTA
4 SJIEKTPOAMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIOWA
43.1 ITocTosaHBIe MarauTEL. B3anmonelicTBHE MOCTOSHHBIX MarHUTOB
MarnutHoe mnone. Bexkrop MarHuTHOM MHAyKuMH. [IpuHiun cynepnosuuuu. JIuaun
43 4.3.2 MarHMTHOM MHAyKUMU. KapThHa nMHMI MarHUTHOW HWHAYKLIMH IIOJISL TTOCTOSIHHBIX
MarHuTOB
MaruutHoe mnosie mpoBOAHMKA C TOKOM. KapTuHa IMHUI MO JIMHHOIO HPSIMOTIO
4.3.3 IIPOBOJAHMKA M 3aMKHYTOIO KOJBLIEBOIO IPOBOJHUKA, KAaTyIIKH € TOKOM. OmbIT
Opcrena. BzanmoaelicTBre MPOBOAHUKOB C TOKOM




4.3.4

Cuna Ammepa, €€ MOJlyJib U HallpaBJICHUE

Cuna Jlopenma, e€ MOayinbp W HampaBjieHue. JIBukeHue 3apsHKEHHOM YacTUIlbl B

4.3.5
OJIHOPOAHOM MarHuTHoM mnose. Pab6ora cuisl Jlopenua

4.3.6 SIBICHHE PIEKTPOMArHUTHON HHTyKITUN

4.3.7 [ToTok BekTOpa MarHUTHOW MHIYKIIUH

4.3.8 O/1C unaykuuu. 3aKOH AJIEKTpOMarHuTHOU nHAyKuuu Papajes

439 BuxpeBoe anextpuueckoe mnose. IJC HMHAYKIMKW B MPOBOAHHUKE, IBHIKYIIEMCS
MOCTYMNATEILHO B OJHOPOJHOM MarHUTHOM TIOJIE

4.3.10 [TpaBumno Jlenia

4.3.11 NupykTtuBHOCTD. fBNnenue camounaykuuu. 9J{C caMOMHAYKIIMU

4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKU C TOKOM

4.3.13 DJEKTPOMarHuTHOE I10J1E

4314 TexHuueckue yCTpOICTBA: MOCTOSTHHBIE MarHMTHI, ANEKTPOMArHUTHI,
ANIEKTPOIBUTATENb, YCKOPUTENN DJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TTeYhb
[TpakTdeckue padoThl. M3ydeHre MarHUTHOTO TIOJIS KaTyIIKK ¢ TOKOM. MccnenoBanue

4.3.15 JNEHCTBUS TIOCTOSHHOTO MarHuTa Ha paMKy ¢ TokoM. MccriemoBaHue sIBICHUS
AIEKTPOMArHUTHOW UHIYKITHH

5 KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U 3JIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 Konebarenbnas cuctema. CBoOomHble KoneOanus. [‘apMoHMuYecKHe KoNeOaHMUS.

[Tepuon, yactota, amrmuTyaa u (asza KoneOaHmit
> 512 [IpyxnHHBIN MasgsTHUK. MaTeMaTHYEeCKNI MassTHUK
513 VYpaBHEeHHE TapMOHUYECKHX KojeOanwii. KnHemaTnyeckoen TUHAMHUYECKOE OIHMCAaHUE

K071€0aTeIbHOr0 IBMKEHUS




[IpeBparieHrie SHEpPruM MpU TapMOHMYECKUX KojebaHusx. CBs3b aMIUIUTYIbI

>14 KoJIeOaHUI MCXOTHON BEIMYMHBI C aMILJIUTYIaMU KoJieOaHUil €€ CKOPOCTH U yCKOPEHUs
Koneb6arenbubiif koHTYp. CBOOOJHBIE JIEKTPOMarHuTHbIE KOJIEOAHUS B HJEATLHOM
5.15 K0JIeOAaTENbHOM KOHTYpe. AHAJIOTUS MEXKAY MEXaHWMYECKUMM U 3JIEKTPOMArHUTHBIMU
konebanusmu. @opmyna ToMmcona
5.1.6 3aKOH COXpaHEHHUs YPHEPTUH B UJCATTLHOM KOJIeOaTeIbHOM KOHTYpE
517 BeiHyXIeHHBIE ~MexaHWueckue Konebanus. Pe3zonanc. Pe3onancHas — KpuBas.
o BBIHY)XI€HHBIC 3JICKTPOMATHUTHBIC KOJICOaHUSL.
5.18 [Tepemennsblit Tok. CUHYCOMIAIbHBIN TEPEMEHHBIH TOK.
519 MoIHOCTh EPEMEHHOr0 TOKAa. AMIUIMTYJHOE U JIEHCTBYIOIIEE 3HAU€HHE CUJIbl TOKA U
o HAIPSKEHHS
Tpancdopmarop. IIpousBoacTBo, mepenada u morpediIeHUE dIEKTPUIECKONH SHEPTHH.
5.1.10 DKOJIOTUYECKHUE PHUCKKA TIPU TPOU3BOJACTBE dJeKTpuueckord »sHeprun. KympTypa
UCTOJIb30BAaHUS 3JIEKTPOIHEPTUH B MOBCETHEBHOM KU3HU
5111 Texnudyeckue  ycTpoWcTBa:  cedicMorpad,  DJIEKTPUUECKUH  3BOHOK,  JIMHUH
o 3JIEKTpOIEpenay
[TpakTueckue padotsl. MccienoBanue 3aBUCMMOCTH NIEPUOA MaJIbIX KoJIeOaHU rpy3a
5.1.12 Ha HUTH OT JUIMHBI HUTH U Maccel rpy3a. MccinenoBanne nepeMeHHOro TOKa B LENH U3
MOCJIEI0BATENbHO COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKU U Pe3UCTOpa
MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI
591 Mexanuueckue  BOJHBI,  ycioBus  pacnpoctpaHeHus.  Ilepumon.  CkopocThb
o pacrpocTpaHeHHs U JAJIMHA BOJIHBIL. [lonepeynbie ¥ po10JibHbIE BOTHBI
52
522 WNuTtepdepennus u nudpakuns MEXaHUYECKUX BOJIH
523 3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3Byka
5.24 OJEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBHSI U3IY4YEHUS JIEKTPOMAarHUTHBIX BOJIH. B3anmHas




opueHTaIus BeKTopoB E, B 1 v B 35leKTpOMarHuTHON BOJIHE B BaKyyMe

CaoiicTBa OJICKTPOMArHuTHBIX BOJIH: OTPAXCHUEC, TMPCIIOMJICHUC, IOJIApU3anusd,

523 mudpakuus, uatepdepertus. CKopocTh 3JEKTPOMArHUTHBIX BOJIH
526 [IIkana 37€KTPOMarHUTHHIX BOJIH. [IprMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
o OBITY
597 [TpyHuMnbl  paguocBA3M U TeneBHJeHUs. Panuonokanus. OIEKTpOMarHUTHOE
o 3arpsA3HEHKE OKPYKAOIIEH Cpebl
TexHuueckue ycTpoicTBa: My3bIKaJIbHbIe HHCTPYMEHTHI, YIbTPa3ByKOBasi TUarHOCTUKA
5.2.8 B TEXHHMKE U MEAMLIUHE, pajap, paIuolnpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-
neyb
OIITHUKA
531 [IpamosinHENHOE pacCIpOCTPaHEHUE CBETA B OJHOPOJAHOM cpene. JIyu cBera
532 OTtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHne n300pakeHUi B IJIOCKOM
o 3epKaie
533 [Tpenomnenue cBeta. 3aKOHBI MpEIOMJIECHUs cBeTa. AOCONIOTHBIA IOKa3aTellb
A TPETOMIICHHUS
5.34 ITostHOE BHYTpeHHEEe oTpakeHHe. IIpenenbHbIi yroi NoJaIHOro BHYTPEHHETO OTPaXKEHHUS
5.3 535 Hucnepcus ceeta. CroxxkHbli cocTaB 6enoro cera. L{ser
Cobuparomue U paccenBaromue JTuUH3bL. ToHKas nuH3a. POKyCHOE paccTosHUE U
5.3.6 onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne u3z00paxeHU B coOHparomux u
paccenBaronMX JHUH3aX. POpMysia TOHKOHN JUH3BI. Y BEJIMYEHUE, JaBAEMOE JIMH30M
5.3.7 ITpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTUKH
WnTepdepennus cBera. KorepeHTHbIE HCTOUYHUKU. Y CI0OBUS HAOIIOAEHHUSI MAaKCUMYMOB
5.3.8 U MHHHMYMOB B MHTep(EpPEeHLIMOHHOM KapTHHE OT JABYX CHH(a3HBIX KOI'€pEHTHBIX

HCTOYHUKOB




Hudpaxkus ceera. [udpakumonnas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX

>3.9 MaKCHMYMOB IIpH MaJIECHUH MOHOXPOMATUYECKOT0 CBeTa Ha TU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tomstpusarus cBera
5311 TexHuueckue YCTpOWCTBA: OYKHM, Jymna, (QoToanmmapaT, MPOSKIMOHHBIA ammapar,
MHUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(PAKIUOHHAS PEIETKA, TIOISPOUT
5312 [IpakTuueckue padotel. M3mMepenue nokazarens npenomieHus. MccnenoBanmue cBOWCTB
n3o0paxeHuil B muH3ax. Habmonenue nucnepcuu cBera
BJIEMEHTHI CTIIELITUAJILHON TEOPUM OTHOCUTEJILHOCTH
I'panuubl  npuMEHHMOCTH — Kjiaccuyecko — mexanuku.  [loctynatel  Teopuun
6.1 OTHOCHUTEIIbHOCTH: MHBAapUAHTHOCTb MOJYJS CKOPOCTHM CBETa B BaKyyMe, MPUHIUII
OTHOCHUTEJIbHOCTH DUHILITEHHA
6 6.2 OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aME/JIEHUE BPEMEHU U COKPALLEHUE JITTUHBI
6.3 DHeprusi ¥ UMITYIIbC CBOOOTHON YaCTHIIBI
6.4 CBsi3b Macchl C SHEpruel M MMIIYJIbCOM CBOOOJHOW YacTHIBI. DHEpPrus MOKOs
CBOOOTHON YaCTHIIbI
7 KBAHTOBAS ®U3UNKA
3JIEMEHTBI KBAHTOBOM OIITUKU
711 ®otonbl. dopmyna Ilnanka cBs3u sHeprum (oToHAa € €ro 4acToTo. DHeprus u
UMITYNbC (POTOHA
21 719 OtkpeiTne u  uccnenoBanue ¢oroaddexra. Ombitel A.I.  CromeroBa. 3aKkoHBI
' doroaddexra
7.1.3 VYpaBuenne DitHmTeitHa 1751 hoTodddexra. «KpacHas rparuia» Goroaddexra
7.1.4 Hasnenue cera. OnbiTel [1.H. JlebeneBa
7.15 XUMHYECKOE JIECTBUE CBETA




7.1.6 Texauveckue ycrpoiicTBa: porossieMenT, poroaaTduk, CoaHeUHas Oarapes, CBETOANOT
CTPOEHUME ATOMA
791 Monens aroma Tomcona. OnbiTel Pe3epdopaa mo nccinenoBaHUIO CTPOSHHS aToMa.
o [InanerapHast MOJIENIb aTOMa
[Toctynarsl bopa. M3nyuenue u norsnoiieHne GOTOHOB MPHU MEPEXOJE aTOMA C OJHOIO
7.2.2 YpOBHSL 3Hepruu Ha Apyroil. Bunel cnektpoB. CHexkTp ypoBHEHl 3SHEpruu aroma
BOZOPOZA
1.2 - - o
793 BonnoBele cBolicTBa yactull. Bonnel ne bpoinsa. KopnyckynsspHO-BOIHOBON AyalusMm.
Judpakiuus 3JeKTpOHOB Ha KpUCTAJIIaX
7124 CrioHTaHHOE M BBIHYX/IEHHOE U3JIy4eHHUe. Y CTPOUCTBO U MPUHIIMIT PabOTHI J1a3epa
795 TexHuueckue ycTpouWCTBa: CIEKTpajbHBIA aHaIM3 (CHEKTPOCKOIN), Jla3ep, KBaHTOBBIN
o KOMIIBIOTEP
7.2.6 [TpakTueckue padbotsl. HabmoneHne nuHeRvaroro crnexkrpa
ATOMHOE A1PO
7.3.1 MeTtoap1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHUI]
OTtkpbiTHe paanoakTHBHOCTH. OmbiTel  Pesepdopna mo ompeneneHuro cocraBa
7.3.2 panuoakTuBHOrO m3nydeHus. CpoiicTBa anbda-, Oera-, raMMma-usinyudeHus. BrusHue
PaZ0aKTUBHOCTH Ha )KMBBIE OPTAHU3MBbI
733 OTtkpbITHE TTpOTOHA M HeHTpoHa. HykimonHas mopaens sapa Ieitzenbepra — MBaneHko.
7.3 e 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl
734 Anbda-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaz. ['amma-u3zinydenue. 3aKoH
e PaaMoaKTHBHOTO pacraja
7.3.5 DHeprus CBSI31 HYKJIOHOB B sijipe. SnepHbie cuibl. JledexT macchr siapa
7.3.6 SnepHsbie peakuuu. [lenenue u CUHTE3 AEp
7.3.7 SAnepusiii peaktop. TepmosiaepHbiit cunHTe3. [IpobmemMbl M MEPCHEKTUBBI SIEPHOM




OHEPI'CTUKHU. OKOJIOTHYECKHUE ACITEKThI HI[CpHOﬁ OHCPICTUKHU

7.3.8 OnemeHTapHble YacTULbl. OTKpbITHE T03UTPOHA. DyHIaMEHTaIbHbIE B3AUMOAECHCTBUS
739 TexHu4eckue yCcTpoMCTBa: TO3UMETP, KaMepa BuiabcoHa, sIepHBIM peakTop, aTOMHas
e 6omba
7.3.10 [TpakTrueckue pabotsl. MccnenoBanue TpekoB yacTull (110 roToBbIM (poTorpadusim)
SJIEMEHTBI ACTPOOU3NKU
8.1 Bun 38é€3nH0r0 HeOa. Co3Be3nus, spKkue 3BE3/bl, IJIAHETHI, X BUAUMOE JABHXKEHUE
8. Conneunas cuctema. [ImaHeTsl 3eMHON Tpymmbl. [laHeThI-TUTaHTBI U UX CIYTHUKH,
' KapJMKOBbIE Tu1aHeThl. Maublie Tera COTHEYHON CHCTEMBI
8.3 Comnnue, potochepa u atmocdepa. ConHeuHast aKTHBHOCTh
8.4 Ucrounuk sneprun CosHua u 3BE31
3BE3/bl, NX OCHOBHBIE XapAKTEPUCTUKU: Macca, CBETUMOCTb, paNycC, TEMIIEPATYPa, UX
85 B3aMMOCBA3b. JlMarpaMma «CHEKTpaJIbHbIN KJIacC — CBETUMOCTHY». 3BE3/BI TJIaBHOM
' MOCJIEI0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» JJisi 3BE3/ TJIaBHOM
MOCJIEI0BATEIbHOCTH
8.6 BayTpenHee crpoeHne 3B€31. COBpEMEHHBIE ITPEICTABICHUS O IPOUCXOKACHUH U
' sBositoiny CoJHIIa U 3BE3/. DTarlbl )KU3HU 3BE3]
Mneunsnii  Ilyre — Hama [T'amaktuka. ChoupaneHas crpykrypa [amaktukw,
8.7 pacnpeznenenue 3BE31, raza u nould. llonoxenue n npuwxenue ConHua B [ amakTuke.
[Tnockas u chepuueckas noacuctemMsl ['anakTuku
8.8 Tunsel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE BIPHI B SIpaxX TalaKTUK
Bcenennas. Paciiupenne Beenennoii. 3akon Xa06ua. Pa3Oeranue ranaktuk. Bo3pacrt u
8.9 paguyc Bcenennoi, Teopus bosbmoro B3peiBa. Mogenb «ropsdeil BceneHHONN.
PenukroBoe nzmyuenue
8.10 MacmrabHast crpykTypa BceenenHol. Meraranmaktuka. HepeméHHble TpoOieMBbI




aCTPOHOMUH




MPOBEPSIEMBIE HA EI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHON TPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kox npoBepsiemoro
TpeOOBaHUS

IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaM 0CBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpaMMbl cpeaHero oo0uero 00pa3oBaHus

1

CdopmupoBaHHOCTH YMEHHI paclo3HaBaTh (PU3UUECKHE SIBJICHUS (ITPOLIECCHI) U OOBICHITH UX HA OCHOBE
M3Y4YCHHBIX 3aKOHOB

Bnagenue ocHoBomonararomuMu (QU3NYECKUMH TOHATUSMU M BEIMYUHAMH, XapaKTepU3YIOUTUMHU
(bu3nyeckre mpoIeccol

ChopMupOBaHHOCTh YMEHHUH NPUMEHSTH 3aKOHBI KJIACCHYECKOW MEXaHUKH, MOJICKYISIPHOH (HU3UKU U
TEPMOAMHAMMKY, DJIEKTPOJMHAMUKH, KBAaHTOBOM (M3MKU Ui aHajau3a W OOBACHEHUS SBJICHUUN
MUKpOMHpA, MaKpOMHUpa W Meramupa, pasiuyaTb YCJIOBUSA (TpaHMIbl, 00JIaCTH) NPUMEHUMOCTH
(u3MUeCKUX 3aKOHOB, NMOHMUMAaTh BCEOOIIMI XapakTep (pyHAAMEHTaJIbHBIX 3aKOHOB M OIPaHUYEHHOCTb
WCIIOJIb30BaHNS YACTHBIX 3aKOHOB; aHAJIM3UPOBaTh (PU3MUYECKHE MPOIECCHl, HUCIOJIb3YyS OCHOBHBIE
TITOJIOYKEHU S, 3aKOHBI U 3aKOHOMEPHOCTH

ChopmupoBaHHOCTH YMEHHS pa3NnudaTh YCIOBUS MPUMEHHUMOCTH MoJieNel (pU3NUeCKUX TN U MPOLIECCOB
(stBIICHUI)

CpopMHUpOBAaHHOCTH, YMEHHUS pelaTh pacuy€THBIE 3aJaud C SIBHO 3aJlaHHOM W HESBHO 3aJlaHHOMN
(bU3UYIECKOl MOJIENBIO: HA OCHOBAaHWM aHAJIN3a yCIOBUS BBIOMPATH (HU3UYECKHE MOJIETH, OTBEUAIOIINE
Tpe60BaHI/ISIM 3aga4u, IMPUMCHATH (1)OpMy.TIBI, 3aKOHBI, 3aKOHOMCPHOCTHU W IIOCTYJIAThI (1)I/ISI/IV—I€CKI/IX
TGOpI/Iﬁ IIprU HCIIOJB30BAHMHN MATEMATUUCCKHUX MCETOJOB pPEIICHHA 3adad, IIPOBOJIWUTH paCLIéTI)I Ha
OCHOBAHUHW UMCHOINUXCSA JAHHBIX, aHAJIU3UPOBATH PE3YJIbTAThHI U KOPPEKTHPOBATH MCTOABLI PCIICHUS C
Y4ETOM ITOITYUYEHHBIX PE3YyJIbTaTOB

Pemrate kauecTBEHHBIE 3aJga4u, Tpe6y}onme IMPUMCHCHU A 3HAHUM U3 Pa3HbIX pa3aCiIOB IIKOJBHOI'O KypcCa
(1)I/I3I/IKI/I, a TAKXKC MHTCIrpalun 3HAHUH U3 APYrux NpeIMETOB CCTCCTBCHHOHAYYHOI'O MKJIA: BBICTPANBATDH




JIOTHYECKYIO IIETIOYKY PACCYXIACHHI C OMOPO Ha M3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UICCKHE
SIBJICHUS

Brnanenne 0oCHOBHBIMU METOIaMU HAYYHOTO ITO3HAHMSI, UCTIOIB3yEMBbIMU B (DU3HKE: TPOBOJIUTH MPSMbBIE U
KOCBEHHBIC M3MEpEeHUsT (U3NYECKUX BEIUYMH, BHIOMPAsk ONTUMAIBHBIA CIOCO0 U3MEPEHUS M UCTIONb3Ys
W3BECTHBIC METOMbI OIICHKHM IOTPEUTHOCTeH HW3MEPEeHUH, IMPOBOJUTH KCCICIOBAHNUE 3aBUCHMOCTEH
(U3NYECKUX BEJIMYUH C WCIOJIB30BAHUEM IMPSIMBIX H3MEPEHHUH, OOBSICHATH IMOJYYCHHBIC PE3YJIbTATHI,
UCTOJB3ysd (U3NYECKHE TEOPUH, 3aKOHbI W TOHATHSA, M JeJaTh BBIBOJBI; COOJIOJATh NpaBUIiIa
0e30MmacHOTro TpyJa MPH MPOBEICHHM HCCIEAOBAHWA B paMKax y4eOHOro SKCIEpUMEHTa W y4eOHO-
UCCIICIOBATEIILCKOW  JICSITEIIBHOCTH C  MCIIOJIB30BAaHHEM ITU(PPOBBIX H3MEPUTEIBHBIX YCTPOWUCTB |
1a60paToOpHOro 00OpyIOBaAHUS

CpopMUpOBaHHOCTH YMEHHUI aHAIM3UPOBATH U OIEHUBATH MOCJIEACTBUS OBITOBON M MPOU3BOICTBEHHOM
NESATCIILHOCTH YEJIOBEKAa, CBS3aHHOW C (DM3WMYSCKUMH TIPOIECCAMH, C TO3UIUH IKOJIOTHUYECKOM
0€30MacHOCTH; TPEJICTAaBIEHUA O palMOHAJBLHOM TMPUPOAOIOIB30BAHUU, a TaKXKE PasyMHOM
WCMOJIb30BAHUM JOCTH)KEHU HAYKHM M TEXHOJIOTMWA [JIs JAJIbHEWINEro pa3BUTHUA YEJIOBEYECKOTO
o0mecTBa

OBnazeHue pa3IUUHBIMH criocobamMu paboThl ¢ UHpopManuedl (QU3MUECKOro CoJepX aHUi C
UCIOJIb30BAHUEM COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHHUH KpPUTHUYECKOTO
aHaJIM3a 1 OIIEHKH JOCTOBEPHOCTH NOJIy4aeMoi nHpopmManuu

10

CpopMUpPOBAaHHOCTP YMEHUN TPHUMEHSATH OCHOBOIIOJATAIOIINE ACTPOHOMHUYECKUE TOHATHS, TEOPUH U
3aKOHBI ISl aHAJIU3a M OOBSICHEHUs (DU3UYECKUX MPOIECCOB, MPOUCXOAMIINX Ha 3BE37aX, B 3BE3THBIX
CHUCTEMax, B MEXXTaJTaKTHUECKOU cpeie; IBMKEHUST HeOSCHBIX TeJ, YBOJIONNHY 3BE31 U Beenennou




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon
Kon .
pasnena/re IIpoBepsieMblii 3J1eMEHT COJEPKAHMS
3JIeMeHTa
MBI
1 MEXAHUKA
1.1 KMHEMATHUKA
111 Mexanudeckoe apmxeHrue. OTHOCUTETbHOCTh MEXaHUYECKOro ABMKeHus. Cuctema oTcuéra
MarepuanbHas TOUKa.
7 TpacKTOpHA
Eé pamryc-BekTop:
Fle)=(xle) vlr)=(2).
TpaeKTopII,
TepeMelleHNe: ? by
112 AF =7(t))—7(t)) =1, -1} = r
= (Ax, Ay, Az),
yTb.
CIoiKeHIe nepemememli‘l:
1.13 CKOpOoCTh MaTepuaabHON TOUKHU:




o=— =rr’=[ul,.u1,.u_].
At | ST
Ax , . .
L =— =X,. AHAJIOTNYHO v, =y,, U.= I/
At o :

CroxeHIle CKOpocTell: o, =0, + 0, -

Berunciienue nepeMeneHus 1 IyTH MaTePUAIbHON TOYKHU IIPU NPSAMOIUHEHHOM JIBMKCHUU

BJI0JIb OCH X 110 rpauKy 3aBUCUMOCTH V(1)

- . AD -,
VckopeHHe MaTepHanbHOIl TOUKI: d = —| =0,= [ax . ] .
AL i '
114
Ao Ca .
a, =—2 =(v,),". amanormso a, =(v, ', a.=(v.)
At Ar—{ !
PaBHOMepHOC HpHMOHHHCﬁHOC JABHMXXCHUC!:
x(t) = xg + Vout
115

Uy (t) — vy, = const




PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKCHUE!

at

xX(f)=x,+v, 1+

e

vit)=u, +at

116 a,. = const
U.;.'l.' - U.l‘.'r = zﬂr [IE _Il]
v, + U
) . _aT%
HPII JBILKEHINI B O[THOM HAIPABISHHI IIVIE S = T
CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaCHUSI.
v Jli_ Ijﬂ
117 Yo £
(0] Xo x

JIBukeHue Tena, OpOIIEHHOTO O] YIJIOM 0. K TOPU3OHTY:




[.ﬁ.‘{f} =X, TU, =X +tU,cosa-f

-

g.r . .
v =y, +u, t+ 12 =¥, +Uysina- r— &L

v (t)=u, +gt=u,sina— gt

{ur (t)=uv,, =v,cosa

KpuBonunerinoe npuxenue. /[BikeHne MaTepuaibHOM TOYKHU IO OKPY>KHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

HpI/I PaBHOMCEPHOM JABUKCHUU TOYKH 11O OKPYKHOCTHU
1.1.8

2n )
W = — = LTIV
T
. LleHTpoCcTpeMHUTENBHOE YCKOPEHHUE TOUKHU:
v? 5
auc = F = w“R
. [loHOE yCKOpEeHHE MaTEPUAIBHON TOUYKHU
1.1.9 Teépnoe Teno. IlocTynarenbHoe U BpalaTeJIbHOE JBUYKEHUE TBEPAOrO Tella




1.2

JMHAMUKA
121 Nuepumansubie cuctembl otcuéra. I[lepBwiii 3akoH HproTona. [IpUHIIMIT OTHOCUTEIBHOCTH
o [amues
Macca tena. IImoTHOCTE BeliecTBa:
m
1.2.2 P=v
Cua. [IpuHUun cynepro3uiy CUL:
1.2.3 FpaBHoaeHCTB = Fl + F2 +...
Bropoii 3akon HetoTona: muist MarepuanbHoit Touku B MICO
F;, = ma,
1.2.4 Ap = FAt
npu
F = const
—{ A —=
*Fiz Fy
1.25

Tperuii 3akoH HproTOHA I MaTEpUANbHBIX TOYEK:

Fi; = —Fp




3aKOH BCEMUPHOTO TATOTCHUS: CHJIbI IPUTSHKCHUS MEK1y TOUSUHBIMU MAaCCaMH PaBHbI
mpm;
F=G
RZ

Cuma TSDKECTH. HCHTp TSOKECTH Teja. 3aBHCUMOCTH CHJIBI TSHKECTH OT BEBICOTHI h Hanqg

1.2.6 .
MOBEPXHOCTHIO TUTaHETHI paanycom RO:
_ GMm
" T R+ 1y
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Foe = —kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Frp = uN
1.2.8
Cwita TpeHus TOKOS:
Fp < uN

Koaddunuent tpenus




JlaBneHue:

Fy
1.2.9 P=-
1.3 CTATHUKA
o
131 MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPALLCHUS:
M| = Fl, roe | — uedo cuitsr
F
OTHOCHTEJIBHO OCH, TIpoxoJisimied uepe3 Touky O neprneHauKyIsipHO PUCYHKY
enTp macc Tena. LleHTp Macc cucTeMbl MaTepHATbHBIX TOYEK:
mir; + myry+...
Tym =
my +my+...
1.3.2
B ogHOpOIHOM MOTE TSHKECTH
(g = const)
IIEHTP MAacC TeJa COBMAJAET C €ro HEHTPOM TSKECTH
1.3.3 Ycnosus pasHoBecust TBEpaoro tesna B MCO:




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

11:"1 +F,+...=0
.34 3akoH Ilackains
JlaBnenwue B xxuakocTH, rmokosmeiicsa B UCO:
| 35 p =Dpo + pgh
3akoH Apxumena:
FApx = _PBbITECH
3.6 €CJIM TeJIO U KUAKOCTh nokosATcs B UCO, To
FApX = ngBbITeCH
YcnoBue niuaBaHus Tl
1.4 3AKOHBI COXPAHEHUS B MEXAHUKE
NMiynsc MmaTepralbHON TOYKU:
1.4.1 p =mv
NMiynbc cucTemsl Te:




3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B UCO
Ap = A(pl +p2t.. ) = FlBHEI_[IHAt + FZBHeU_lHAt-l_' -

B MCO , ecnmu

1.4.3 Ap = A(p1 + p2+...) =0
, €CIIn
FlBHeuJH + FZBHeLUH+- = 0
PeaktuBHOE IBHKCHUE
F

4.4 X

PaboTa cuibl Ha MajloM NEepEMEIEHUH:

d=|ﬁ'|-|;‘lﬁ.f|-c05 a=F, -Ax




—

v
MOoOIIHOCTD CUIBI:
€CJIM 32 BpeMs

1.45 At
pa60Ta CHJIBI UBMCHSCTCA Ha , TO MOIIIHOCTH CHJIBI
Ad
P=— =F-v-cosa
ﬂhf Ar—d)
Kunetnueckas OHEPIuia MaTepHaHLHOﬁ TOYKU:
: mv?  p?
KWUH — 2 - 2m
1.4.6
3aKOH U3MEHEHUs! KHHETUYECKOH SHepruu cucteMbl MaTepuaibHbIX Touek: B MCO AEkun = Al
+ A2+ ..
IToTenumanpHas SHEPTUs:
I IIOTCHIINAJIBHBIX CHUJI
A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHLl
1.4.7

HOTCHLII/IaJ'IBHaH OHEPIrusa MaTepHaHBHOﬁ TOYKH B OAJHOPOJHOM II0JIE TAXKECTHU!:
El‘[OTeHL[ = mgh




[ToTeHIManbHas SHEPTUS yIPYyro Ae(pOpMUPOBAHHOIO TEIA:
kax?
EHOTeHu = 2

1.4.8

3aKOH W3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEpruu:

Euex = B + Emm:—m-
B IICO AE,ex = Agcex menorenn. cun
B IICO AE,x =0, eCI Agcex menoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHMA 11 BOJIHBI




['apmoHMueckue KoyieOaHUs MaTEpUATbHOM  TOYKH.

Kunematuueckoe onucanue:
x(f) = Asin| @t +o, ),

v =x/'.

a(f)=(v, ), =—o"x(f) =a, +&'x=0,

Ammmtyna u  ¢dasza  KojeOaHHId.

IZI€ X - CMEIICHUE U3 PABHOBECHSL.
JlnHaMu4yecKoe ONucaHue:

ma, = —kx,
rae
k = mw?
151 . 9TO 3HAYHT, YTO
E, = —kx.
DHepreTuyeckoe ONMcaHue (3aKOH COXPAHEHUsI MEXaHUYECKON SHEPTun):
ol " = "
mus kY omg o kA
_ 4+ = MmN —_ =
2 2 2 2
CBs13b aMIUIUTY/IbI KOJIEOaHUM CMEIIeHHs] MaTepUaIbHOM TOYKH C aMIUIMTYAaMU KojieOaHui eé
CKOPOCTH M YCKOPEHUS:
.
U =04, a__ =04
[Tepuon u yactoTa KoIeOAHMIA:
2
152 2n_1




[Teproa Manmbix CBOOOIHBIX KOJIEOAHUN MATEMATHYECKOTO MAsITHUKA!

T=2IJ7

[Tepuon cBOOOIHBIX KOIEOAHUN PY>KUHHOTO MasTHUKA!

T=EHJ”—T
k

rrql-.__.

1.5.3 Breinyxaennsie kosiebanus. Pesonanc. PezonancHas kpupas
[Toriepeunslie U mpoaoIbHBIE BOJIHBL. CKOPOCTh PAaCHPOCTPAaHEHUS U JUTMHA BOJIHBIL:
A=vT = %
154
Wutepdepentyst u audpaxiyst BOJIH
155 3ByK. CKOpOCTH 3ByKa
2 MOJIEKVYJISIPHASI ®U3UKA. TEPMO/IMTHAMUKA
2.1 MOJIEKVYJISIPHA ST ®U3UKA
Mogenu cTpoeHHs Ta30B, XKHUAKOCTeW M TBEPABIX Ten. [lycTh TepMoaMHaMudeckas cUcTeMa
(Teno) cocrout u3 N OMHAKOBBIX MOJIEKYIL. T]\([)rna r;(OHquCTBo BEIIIeCTBA
p=—=—
2.1.1 M

rae




—4ucao ABoraapo, M — macca CUCTEMBI (Tena),
U

— MOJIIpHas Macca BCUICCTBA

212 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BsaumozeiicTBre yacTuIl BeeCTBa
214 Juddysusa. BpoyHoBCKOe ABIKEHHE
215 Mozuens uneanpaoro raza 8 MKT
CBs3p MEXJy JaBICHMEM U CpeAHEH KUHETUYECKOW HSHEeprueil MocTynaTelbHOIO TEIJIOBOIO
JBUKEHHS MOJIEKYJ MleabHOro ra3a (ocHoBHoe ypaBHeHue MKT):
p=-mauv’ _2 (m” _2 £
3 L 2 3007
2.1.6
rre MO — Macca OJJHOM MOJIEKYJIHI,
N
n=y
- KOHIICHTPAIUsl MOJIEKYIT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBsi3b TeMIlepaTyphbl rasa co CpeHeld KMHETHYECKOW SHeprueil MocTynaTelbHOro TEIrIOBOro
JBYDKEHUS €70 MOJIEKYJT:
{ 2
2.18 fom=| 2| =2k

=2 2




2.1.9 VYpasuenue p = nkT

MOI[CJ'II) nacajJlbHOI'O ra3a B TCpMOJUHaAMHUKE!
| Vpaprerne Merzereesa — Krareipora
| BpeskeHHe [U1 BHYTPEHHEH SHePIHH
VpaBHeHHe MeHeneeBa — KraneiipoHa (mpHMeHIIMEIE (OPMEI
3aIIc):
pRT

pV = %RT —VvRT =NKkT, p= o

2.1.10

BI;TPH}KEHIIE RIRIE: BH}-’TPEHHEﬁ JHEPTIII OTHOATOMHOTO HISAIIEHOTO

raza ([IpHIMeHIMBIe (JOPMEI 3aIIICH):

L‘=%vRT =%NkT=iﬂRT —ve, T= %pV

2

3aKkoH ﬂaJ'II)TOHa AJIA JaBJICHHUA CMECHU Pa3pCiKCHHBIX Ta30B:

2.1.11 P=pP1tpot..

2112 N3ompornieccel B pa3pekKeHHOM Ta3e € IMOCTOSHHBIM 4YHcIOM MOJeKyad N (¢ MOCTOSSHHBIM
o KOJIMYECTBOM BEILECTBA V):




uzorepma (T = const): pV = const
uzoxopa (V = const):

P
== t
T cons

n3obapa (p = const):

= const

N <

I'paduuaeckoe npencrapnenue nzonpoieccos Ha pV-, pT- u VT- quarpammax.

OO0beIMHEHHBI Ia30BbIA 3aK0H:

pV .
T = cons

JJIA TIOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCI)IHICHHBIC N HCHACBIINICHHBIC IT1apbl. KadecTBeHHasT 3aBHCHMOCTH INIOTHOCTH H JaBJICHHUA

2113 HACBIIIIEHHOTO MMapa OT TEMIEPATypPhl, UX HE3AaBUCUMOCTh OT 00bEMa HACKHIIIIEHHOTO MMapa
BnaxuocTs Bo3ayXa.
OTHOCHUTENbHAS BIAXKHOCTD:
(l) — pnapa (T) — pnapa (T)
2 ' 1 14 pHaCbILLlHapa (T) pHaCbIH.ll'[apa (T)
2.1.15 W3meHeHune arperaTHbIX COCTOSIHUI BEIIECTBAa: UCMIAPEHUE U KOHACHCAIUs, KUTIEHUE KUKOCTU
2.1.16 N3menenne arperaTHeIX COCTOSIHHM BEIIECTBA: TUTABJICHUE W KPUCTAILTA3AIIHS




2.1.17

[TpeoOpaszoBanue sHEPTHH B (PA30BBIX MEPEX0Oaax

2.2

TEPMOJIMHAMUMKA

221 TennoBoe paBHOBECHE U TeMIlepaTypa
2.2.2 BryTpeHHss sHEprus
923 Temonepenada Kak croco0 HW3MEHEHUS BHYTPCHHEW JHEpruu 0e3 COBEpIICHHS padOTHI.
o KoHBEKIMS, TEMIONPOBOAHOCTD, U3JTyIECHUE
KosmnuecTBo TEMNOTHI.
VnenpHas TEMI0EMKOCTh BEIIECTBA C:
2.2.4 Q = cmAT
VY nenbHas TerioTta mapoodpaszoBanus L: Q = Lm.
2.2.5 VnenapHas TermioTa miasiaeHus A Q = Am.
Y enbHas TEIIoTa cropanus Torea g: Q = gm
DrnemeHTapHas paboTa B TEpPMOJIUHAMUKE:
A =pdv
2.2.6
Brruucnenne pabotsl o rpaduky npoiiecca Ha pV-auarpaMmme
IIepBblii 3aKOH TEPMOJAVMHAMUKU:
Q2 =AUz + A1z = (U2 = Uy) + 412
2.2.7

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




2.2.8

Bropoii 3akon Tepmoannamuku. HeoOpatumble nporiecchbl

[TpuHMne! geicTBrs TennoBbix MamuH. KIT:

_r] — ASELI;.HJG'I: — QHH"F _|Q};{:;r[| — 1_ |Q}S.CJI|
229 QHE.I."'F QHE.I."F QHH"F
MakcumanbHoe 3Hauenue KII. [{ukn Kapho:
I_:Fﬂ"'.:" - I_E\'HT 1 I_};{y[
Mmax ] = Nepeey = ————— =10
2.2.10 1= M kg T T
YpaBHEHHE TEIUIOBOTO OallaHca:
3 SOJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
311 DJIeKTpU3anus Tea U €€ TPOsIBICHUS. DNEKTpUIECKui 3apa. J[Ba Buma 3apsana. DIeMEeHTapHbIN

IIEKTPUUYECKUI 3apsil. 3aKOH COXPAHEHUS SJIEKTPUYECKOT0 3apsia

3.1.2

BzaumopeiictBue 3apsa0B. Toueunrle 3apsabl. 3aKoH Ky'J'IOHaZ

B OTHOPOAHOM BCHICCTBEC C IlI/IBJIeKTpI/I‘leCKOﬁ MPOHUTTACMOCTBIO
&




9

F=k|{?1|-|?: _ 1 _|"'i’1|'1
g 4mes, i

3.1.3

BJ'ICKTpI/ILIeCKOG none. Ero HeﬁCTBHe Ha 3JICKTPUUYCCKUE 3apsabl

3.14

Hanpsx€HHOCTB 3JIEKTPUYECKOTO IOJIA:

>

. F

qnpoGHbIﬁ

ITone ToyeuHoro 3apsa:

OIHOPOJHOC IT0JIC:

-

E = const.

KapTuns! 1MHMIA HaNPsHKEHHOCTH ATHX TOJIEN

3.15

IToTeHIINATEHOCTH OJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh MOTEHIMATIOB U HANPSKEHUE:
A1z = q(p1 — P2) = —qd¢p = qU.

HOTCHLII/IaJ'IBHaH 3Hepr1/15{ 3ap51,ua B 3J'IeKTpOCTaTI/IquKOM I10JI1C.
W =q¢




HOTCHI_II/IELTI SJICKTPOCTATUYCCKOI'O I10JIA:

CBs13b HANPSKEHHOCTH TI0JISL M Pa3HOCTH MTOTEHIHAIOB IS OJHOPOIHOIO SJIEKTPOCTATHYECKOTO
noxs:; U = Ed

[IpuHIUI CyneprIO3UIIUH JIEKTPUYECKUX MTOJIEH:

E =E1+E2+,¢ =¢1+¢2+

3.1.6
IIpOBOTHHUKY B JIEKTPOCTATHYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B: BHYTPHU IPOBOJHUKA
3.1.7 EL=0
, BHYTPU ¥ Ha ITIOBEPXHOCTHU NIPOBOJHUKA (¢ = CONSt
3.1.8 JIMBIEeKTPUKH B 3JIEKTPOCTATHYECKOM IOJI€E. J(M3neKkTpudecKkas NpOHUIAaEMOCTh BEIIECTBA €
Konzgencarop. D1neKTpoEMKOCTh KOHIEHCATOPA!
q
C = E
3.1.9

3JICKTpOéMI(OCTL IJIOCKOT'O KOHJICHCATOpPA:




Hapanneanoe COCIMHCHNEC KOHACHCATOPOB:

q= Q1+QZ+---:U1 = UZ ='--'Cnapaml_C1+CZ+'"

ITocnenoBaTenbHOE COCTMHEHUE KOHACHCATOPOB:

3.1.10
U=U, +U L 1.1
! ze ‘h q2 ' CHOCJI Cl C2
DHeprus 3apsHKEHHOT0 KOHJICHCATOPA:
qu CU? ¢?
3.1.11 We=5=5"%3¢
3.2 3AKOHEBI ITOCTOAHHOTI'O TOKA
Cua Toka:
1-2q

321 At |y 50

IMocrosuuemi TOK: | = const

st moctostHHOTO TOKA ( = It




Ycaopus CYIICCTBOBAHUA SJICKTPUICCKOT'O TOKaA.

3.2.2
Hanpspoxkenne U u OJIC E
3akoH OMa JuIs yyacTKa LEIHu:
/ U
3.2.3 R
DJEKTPUUECKOE CONPOTUBIICHUE. 3aBUCUMOCTb COIPOTUBIIEHUS OJHOPOAHOIO MPOBOJAHHUKA OT
€ro JUIMHBI U CEYEHHUs. Y JIeIbHOE CONPOTUBIICHUE BELIECTBA.
3.2.4 R=pl
s
Ucrounnku Toka. 3/]C uctounmka Toka:
ACTO OHHHXCHJI
E = —2
325 1
BHyTpeHHee conpoTHBIEHHE UCTOYHUKA TOKA
3akoH Oma a5 moHOMH (3aMKHYTOM) snekTpuyeckoit enu: E = IR + Ir, oTkyna
E
[=—
Rr
3.2.6

E.r




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

1 1 N 1 N
Rnapa}m Rl RZ
3.2.7
[TocnenoBarenbHOE COETUHEHUE IPOBOAHUKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = Rl + R2+
Pa6ota snekrpuueckoro toka: A = UL,
3akoH Jlxoynsa — Jlenna:
Q =I%Rt
3.2.8
Ha pe3ucrope
UZ
R:Q=A =12Rt=IUt=?t
MOIHOCTB 2JIEKTPUIECKOTO TOKA!
Ad
P=— =IU
AT a0
3.2.9

TenuioBast MOILITHOCTD, BbIJIEsieMasi Ha PE3UCTOPE:

. P
P=IR=—=1U
R




MoniHOoCTh HCTOYHHKA TOKA:

Ar—d

CBO6OI[HBI€ HOCUTCIIM JSJICKTPHUUYCCKUX 3apAA0B B IMPOBOJHHKAX. MexaHu3MbI IMPOBOANMOCTH

3.2.10 TBEPABIX METAJUIOB, PAcTBOPOB U PaCIUIaBOB JJIEKTPOJIUTOB, ra3oB. llomynpoBogHUKH.
[TonynpoBOTHUKOBBINM TMOA
3.3 MAT'HUTHOE I1OJIE
Mexanuyeckoe B3aMOJECICTBUE MarHUTOB. MarHuTHoe mosie. BeKTop MarHUTHOM WHAYKIIMH.
[IpuHUUMI Cyneprno3uiMi MarHUTHBIX MOJIEH:
B =B, + By+...
331
JluHuK MHAYKIMY MarHUTHOTrO noJist. KapTuHa TuHUN MHAYKIMM MarHUTHOTO TOJIS TOJOCOBOTO
Y TIOJTKOBOOOPA3HOT'O MOCTOSTHHBIX MarHUTOB
OneiT OpcTeaa. MaruutHoe moJie MPOBOAHUKA ¢ ToOKOM. KapTuHa JIMHUI HHAYKIIMT MAarHUTHOTO
3.3.2 MOJSl JUIMHHOTO TPSIMOrO0 MPOBOJAHUKA W 3aMKHYTOIO KOJIBIIEBOIO MPOBOJHUKA, KATYIIKH C
TOKOM
Cunia Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
3.3.3 , TJIe 0L — YTrOJI MEXy HallpaBJICHUEM ITPOBOJHUKA U BEKTOPOM

B




Cuna JlopeHua, e€ HallpaBJIeHNE U BEJINYUHA!
Fiiop = |qlvBsina

/1€ 0L — YTrOJI MEX/1y BEKTOpaMu

3.34 v
u
B
. JIBI>KEHME 3apsDKEHHON YacTHIIBI B OIHOPOIHOM MarHUTHOM I10J1€
3.4 SJIEKTPOMATHUTHA S MHYKINA
[Torox BekTOpa MarHUTHOM MHIYKLIUU:
® = B,,S = BScosa
3.4.1 e
3.4.2 SIBnenue anexTpoMarHuTHOM nHAYKIMKU. DJ1C nHIyKIMK
3aKOH 2JEKTpOMarHuTHOW nHAyKuuu dapajes:
AD
343 E=—0r =
Az A=

3.4.4




" < 011:‘ :

O/1C WHIYKIHUK B TIPSIMOM IIPOBOIHHUKE JUTHHOM |, IBHXKYIIIEMCSI CO CKOPOCTHIO

v

)
B OJJHOPOJIHOM MarHUTHOM moJie B:
|E;| = Blvcosa

, TJIe 0. — YToJl MeXXAy BeKTopoM B 1 HopMainbio

n

K TUTIOCKOCTH, B KOTOPOH JIEKAT BEKTOPHI
lnv

; €CIIn

l

1

B
, |

v
TO

I1F. 1l — RJy




3.4.5

IIpaBuio Jlenna

NHAyKTUBHOCTD:
[ = )
S
346 , i @ = LI
Camounnykuus. IC caMOMHAYKITNU:
B =1 =1
At —l
DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM:
LI?
3.4.7 WL=—-
3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHW A 11 BOJIHBI
3.5.1

Konebarenbupiif  koHTyp. CBOOOJHBIE  3JIEKTPOMArHUTHBIE
K0JIe0aTeIbHOM KOHTYpE:

[0(7) =Guassin{ o +,)

L’ff] =g, =g, cos( ot +q) =I__ cos(ct +q))

KOJIeOaHUs

B

nacajibHOM




®opmyiia TomcoHna:

T =2nVLC
, OTKyJla
21 1
w=—=—
T JLC

CBs13b AMIUIMTYABl 3aps[ia KOHACHCATOpa C aMHHHTYﬂOﬁ CUJIbl TOKa IIpH CBO60I[HLIX
QJICKTPOMAroHuTHBIX KoJIeOaHUAX B nacaJlbHOM KoJIeOaTeIbHOM KOHTYpC:

gm:—

LC)]

3aKkoH COXpaHCHUA DHEPTHUH B NACAJIbHOM KoJIe0aTeIbHOM KOHTYpC:

3.5.2
3.5.3 BriHyXkaeHHbIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc
[Tepemennslii Tok. [Ipon3BoacTBO, Nepeaaya v NOTPeOIEHUE IITEKTPUUECKON SHEPrUn
-2 2 2 2
3.5.4 CcU LI CU LI
+ = TEE = TEE — const.
2 2 2 2
CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. B3auMHas opHeHTaIMsi BEKTOPOB B 3JIEKTPOMArHUTHOM
BOJIHE B BaKyyMe:
3.55 o
E1Blc
3.5.6 [IIkaa 2IeKTpOMarHUTHBIX BOJIH. [[pUMEHEHHUE 2IIEKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY

3.6

OIITHUKA




IIpssMonMHENHOE PacCHpOCTPAHEHHUE CBETAa B OJHOPOMHOM cpene. TodedHbli MCTOYHMK. JIyd

3.6.1

CBETa

3aKOHBI OTPaKEHUS CBETA.

a=pf
3.6.2
alp
TP T T ET e

3.6.3 [TocTpoenne n300pakeHHI B TUIOCKOM 3€pKajie

3aKOHBI IPEJIOMIICHHS CBETA.

[Tpenomnenue cBera:

nysina = n,sinf.

AOGCOIOTHBIN MMOKa3aTeb MPEIOMIICHHUS:

3.6.4

Nage = ;

OTHOCUTENBHBIN MOKa3aTENb IPETIOMICHUS:
n, 1

nOTH -
1 U2




n,
Xox J1y4eil B Ipu3Me.
1"1 = 1"2 5 H].}']. = Hz}.l

COOTHOIIIGHHE YaCTOT U COOTHOIIICHUE JJIMH BOJIH IIPH IMEPEXO0AC MOHOXPOMATHYCCKOI'O CBCTA
qepe3 IrpaHully pa3ziciia ABYX OITUYICCKUX CPCU:

ny<n, ",
O i’
3.6.5 [TostHOE BHYTPEHHEE OTPAXKEHHE.
TIpe/iebHBIN YToJ1 HOJHOTO BHYTPEHHETO OTPAXKEHHS:
, 1 np
sinag, = ==
P
Noru ng
Cobuparolye M pacceuBaroNue JUH3bL. ToHKas juH3a. MOKYCHOE PAacCTOSHHME U ONTHYECKAS
CHUJIa TOHKOM JIMH3BI:
3.6.6 1

D =
F




dopmysia TOHKOH JIMH3bI:

1 N 1 1
d f F
VBeandeHue, JaBaeMoe JIMH30M:
h If]
F = — = —
H d
3.6.7 J ~
)
H \F
F\ h
f
R
B ciiyuae paccenBaronieit JIMH3bI:
DO=F = ! 0
=50,
3.6.8
hIfl
[=—=—1
H d




Xoa Jyda, IPOLIEALIEr0 JMH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ IVIABHOM ONTHUYECKOM OCH.
[TocTpoenne n300pakeHHIT TOUYKHA U OTPE3Ka MPSMOA B COOMPAIOIINX U PACCEUBAIOIIUX JIMH3AX
U UX CUCTEMaxX

3.6.9

(-DOTOEIHHapaT KaK ONTHYCCKUH HpI/I60p. I'ma3 kak onTudeckas cHCTeMa

3.6.

Wutepdepennust cBera. KorepeHTHbIe HMCTOYHHKH. YCIOBHUS HAONIOJCHHS MAaKCUMyMOB U

MUHHMYMOB B HHTEP(PEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB:

MAaKCIIMYMEI — A=2m

MITHIIMYMBT — A=(2m+1)=, m=0,£1,£2.+3

3.6.11

Hudpaxius ceera. [udpaxkiuonHas pemérka. YciloBUE HaAOJOJIEHUS TJIABHBIX MaKCUMYMOB
P HOPMaJbHOM NaJEHUM MOHOXPOMAaTHYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEIIETKY C
nepuozaom d:

dsing,, =mim=0,+—-1,+—2,+—3,...

3.6.12

Hucnepcus ceera

KBAHTOBAS ®U3NKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIU3M

41.1

I'nnoreza M. ITnanka o kBantax. ®opmyna [Inanka: E = hv

4.1.2

®otonbl. JHEprus GoToHa:




Wmnynbe ¢poToHa:

4.1.3 dotoaddext. OnbiTer A.I'. CroneroBa. 3akoHbl hoToddderTa
Ypasuenue DiinHiTeiHa g Gotosddexra:
E(l)OTOHa = ABbIXOﬂa + EKI/IHmaJC'
rie ,
hc
E(l)OTOHa hv = 7'
4.1.4 he
ABbeoaa = hv}(p = T
Kp
2
mv max
Evunmax = Y = eUsan
415 [laBiienue cpera.




I[aBJIGHI/Ie CBC€TAa HAa IOJHOCTBIO OTPAXKAIOIIYIO IMOBECPXHOCTH U HA MOJHOCTHIO IMOTJIOMIAIOIIYIO

MOBEPXHOCTh
4.2 OU3UKA ATOMA
421 [Inanerapnas mozens aroma
[Tocrynatel bopa. M3ny4yenue u norsoiieHne GOTOHOB MPHU MEPEXOJe aToMa C OJHOTO YPOBHS
SHEPrUM Ha APYToil:
he
4.2.2 'hvmn = ’,._ = |En _Em
R
JInHelyaTele CIIEKTPBI.
CriekTp ypoBHEH 2HEPTUHU aTOMa BOJIOPOJIA:
4.2. —13,63B
3 E =——, n=123, ..
e
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyxnonnast monens siapa [eitsenGepra — WBanenko. 3apsg sapa. MaccoBoe umcio sjpa.
A U30TONEI
PannoakTHBHOCTS.
Anbda-pacnan:
43.2 AX—> T Y+ 3He

bera-pacnan.
DIIeKTPOHHBIN B-pacnan;




A A 0~
7 X—= Y+ je+v,

[TozutponHsIi B-pacman:

A A 0% . v
sX—= Y + jE+ v,

I'amma-n3nydenue

3aKkoH paarOaKTHUBHOI'O pacliaaa:

-t
N(t) = Ny % 2T

4.3.3
[TycTs M — Macca paguoakTUBHOTO BellecTBa. Toraa
-t
m(t) =mgy*2T
4.3.4 SAnepHble peakuuu. [lenenne u cUHTE3 s1ep
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