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IMNOACHHUTEJIBHAA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoOBHE cpeAaHero oomero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHH U TpeOOBaHUI K pe3yiabTaTaM OCBOCHUS
OCHOBHOU 00pa30BaTeIbHON MporpaMmebl, mpeAacTaBieHHbx B @I'OC COO, a Takxe
c yuéroM (enepaibHON paboueid mporpamMmbl BocnuTaHus W Konmemnmwn
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit denepanuu, peaanu3yomux OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbI.

[Iporpamma no ¢usuke onpeaenser o0A3aTeNbHOE NPEIMETHOE COACPKAHUE,
YCTaHaBIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3YUEHUs TEM U Pa3/iesioB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXKNPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JIOTUKK y4eOHOTro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIMXCA.
[Iporpamma mno ¢usuke Aaér mOpencTaBlIC€HUE O LENAX, COAEpN aHUM, OOIen
CTpaTeruu OOYy4Y€HHUs, BOCHHUTAHMS W Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMMU
ydebHoro npenmMera «Pu3nka» Ha yriyoJIEHHOM ypOBHE.

N3yuyenue kypca ¢Gu3MKKA YriayOJIEHHOTO YPOBHS IO3BOJISET PEATM30BATh
3a/1a4d MPO(PECCUOHATILHON OpHEHTAILMK, HAIPABICHO HA CO3JaHHE YCIOBUU IS
IPOSBICHHUS] CBOUMX MHTEJUIEKTyaJbHBIX M TBOPUYECKHX CIOCOOHOCTEM KaKIIbIM
oOy4Jaromumcsi, KOTOpblE HEOOXOAMMBI I MPOJOJKEHHs OO0pa3oBaHUs B
OpraHu3anusax mpodecCHOHATBLHOTO O00pa3oBaHUS IO PAa3IUYHBIM  (HU3HKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEIUATIBLHOCTSIM.

B nporpamme 1o gusuke onpenenstoTcs miaHupyeMble pe3yabTaTbl OCBOCHHUS
Kypca (U3MKM Ha YpPOBHE CpeIHero oOmiero oOpa3oBaHUA: JUYHOCTHBIE,
MeTanpeAMeTHbIe, MpeaMeTHble (Ha  yrnyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW JJisi pa3padOTKu TpeOOBaHMM K JUYHOCTHBIM,
METANpeJIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OO0y4YarolIMXCs, OCBOUBIIUX
nporpamMmy o (pu3uKe Ha YpOBHE CPEIHETo 00IIero o0pa3oBaHus Ha yriyoJIEHHOM
YPOBHE, SIBJIIETCS CHCTEMHO-AESATEIbHOCTHBIN MOIXO/I.

[Iporpamma no gpu3HMKe BKIIOYAECT:

TUTAaHUPYEMBIE PE3yIbTaThl OCBOCHHS Kypca (DM3HKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM UYHKCJIE IPEIMETHBIE PE3YJIbTATHI 110 ToJlaM 00ydeHUS;

coJiepkaHue yueoHoro npeamera «Pusuka» 1o rojgam 00yyeHusl.

[Iporpamma 1o @u3uke HMeeT NPUMEPHBIA XapakTep U MOXKET ObITh
UCTIOJIb30BaHa YUUTENAMU (PU3UKH JIJIsI COCTABJICHUS CBOMX pabovMX Mporpamm.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY yUYHUTENEH U
MPENOCTaBISET BO3MOXKHOCTH JUIsl peaju3allid  Pa3iudHbIX METOJUYECKUX
NOJXO/J0B K NpPEnoJaBaHuio (U3MKU HA YIUIYyOJIEHHOM YPOBHE NpPH YCIOBUHU
COXpaHeHUs 00sA3aTENBHON YaCTH COJAEPKAHMS Kypca.

®du3nka Kak Hayka O HamOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYIAs B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIal B CUCTEMY



3HaHu# 00 okpy»katoieM mupe. LLkonpHBI Kype (HU3HKH — CHCTEMOOOPa3yOIINii
JUIS €CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IMPOIECCOB U SIBJICHWH, HM3y4aeMblX XUMHUEH, OHMOJIOTHEH,
dbuszuyeckoir reorpadueid u actpoHomuei. Mcmonp3oBaHME U aKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUM ONpENeNniIo XapakTep U OypHOE pa3BUTHE
pa3Ho00pa3HbIX TEXHOJOTUI B Cepe IHEPTETUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJTlyuYEHHUs] HOBBIX MaTepUalOB C 3aJaHHBIMM cBoWcTBamMu. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ] B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyuaronierocsi, B pOpMUpPOBAHUE YMEHHUIN MPUMEHATh HayYHBIA METOJ MO3HAHUS
IPU BBIMOJTHEHUU UMHU YUYEOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca ¢pu3uKu Ha YpOBHE CpeHEro o0IIero oopa3oBaHus MOJIO0KEH
PAI UAEH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 OCTPOEHHUS.

Hoea yenocmnocmu. B COOTBETCTBUM C HEM KypcC SIBIAETCS JIOTHYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOMN (PU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBMM C HEW MaTepual Kypca (HU3UKA
o0ObeAMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBiIgeTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEILIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanusanus npeanonaracT HCMNOJb30BAHUE
TYMaHUTapHOTO TOTEHIMana (PU3MUECKONM HayKH, OCMBICICHHUE CBS3M Pa3BUTHUSA
(bU3HKY C pa3BUTUEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU TTpoOIeMamu.

Hoea npuknaonoiit nanpagrennocmu. Kypc ¢puszuku yriyOojJ€HHOTO ypOBHS
IpeAnoiaraeT 3HakOMCTBO € IIMPOKUM KPYIOM TEXHHUYECKUX U TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YyYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX TMPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJIEp)KAHMS, TMOCBAIIEHHBIX HKOJIOTMYECKHM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJIOTMH, a Takxke 0OCYyXIeHUsS
po0JIeM palioOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coJep:KaHus MPorpaMMsbl 1Mo (PU3MKE JOJIKHO OBITh MOCTPOEHO HA
OPUHIMIAX CUCTEMHO-AEATENbHOCTHOIO noaxoaa. s ¢usuku peanuzanus 3TUX
IPUHILKIIOB 0a3HUpyeTcsl Ha MCTIONIb30BAHUH CAMOCTOSITEIFHOTO YKCIIEPUMEHTa Kak
MOCTOSIHHO JIeHCTBYIoIEro ¢akropa ydeOHoro mporecca. [ns yrmyOnénHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEJIbBHOIO YYEHMYECKOrO0 JKCIIEpPUMEHTA,
BKJIFOYAIOMIET0 (PPOHTANbHBIE YYEHWYECKHE OMBITHI MPU HM3YYEHHUH HOBOTO
MaTepuana, JabopaTtopHble paboOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI



1Ba crioco0a peanu3anuu GU3NIecKoro npakTukyma. B mepBom ciyyae mpakTukyMm
npoBoauTcs 6o B KoHie 10 m 11 kiaccoB, aubO IOCJE MEPBOTO M BTOPOTO
MOJIYTOJUM B KaXXIOM M3 3TUX KiaccoB. BTopoil cnocod — 3To uHTerpanus padbor
NPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCS B IMpOIIEcce
uzydyeHus: paszaena (tembl). [Ipu stom moj paboTramMu IpakTUKyMa MOHUMAETCS
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHME, KOTOPOE TMPOBOAUTCS TIO PYKOBOJCTBY
CBEPHYTOT0, 0000IMIEHHOTO BH/Ia O€3 MOIIaroBOi MHCTPYKIIHH.

B nporpamme 1mo @u3Mke cHUCTeMa YYEHHYECKOTO JKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMa MpeJCTaBlICHA €IWHBIM TepedHeM. Bribop
TEMATUKU U1 3TUX BUAOB YUYCHHYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIACTCS
y4acTHUKaMU 00pa30BaTeIbHOr0 Mpolecca UCXOAsl U3 OCOOCHHOCTEN MOYPOYHOIO
IUIAHUPOBAaHUA M OCHaleHus kaOuHeta ¢usuku. I[lpu 3TOM obOecneunBaeTcs
OBJIaJICHUE OOYYaIOIIMMUCS YMEHHSIMHU TMPOBOJUTH TMpPSMbIE U KOCBEHHBIC
U3MEPEHMsI, MCCIIEeIOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHuE yiesieTcs pelIeHNI0 pacuE€THRIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM 117151 pacU€THBIX 3a]]a4 IPUOPUTETOM SIBIISIOTCA 3a7a4d C SIBHO 33JIaHHOMN
¥ HESBHO 33JJaHHOU (PU3UIECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSTh U3YUCHHbBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO paslena Kypca, TaK U HUHTETpUpPYS
NPUMEHEHNE 3HAaHUI U3 pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 PUOPUTETOM
SBIIIOTCSL 3aJaHusl Ha OOBSCHEHHWE/TIPEJCKa3aHUuEe TMPOTEKaHUS (PUINUECKUX
SIBJICHUN M TIPOLIECCOB B OKPY>KaloIllel >KU3HU, TpeOyrolue BbiOopa (pu3nuecKon
MOJICJH JUIsl CUTyaIllH MPaKTUKO-OPUESHTHPOBAHHOTO XapaKTepa.

B cootBerctBrM ¢ TpedoBanusiMu @PI'OC COO k maTepHaIbHO-TEXHHYECKOMY
o0ecreueHunto y4eOHoro mporecca Kype Gu3ukn yriryOnEHHOTO YPOBHS Ha YPOBHE
cpeaHero oOmero o0pazoBaHUSl JOJKEH H3Yy4aTbCsd B YCJIOBHUAX IMPEAMETHOTO
kaOuHera. B kaOuHeTe GU3MKKM JODKHO OBITH HEOOXOAMMOE JabOpaTOPHOE
000pyTOBaHUE IS BHIMIOJTHEHHS YKa3aHHBIX B TPOrpaMMe 1Mo (PH3UKe YICHHUECKUX
OTIBITOB, TAOOPATOPHBIX PadOT U pabOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
000Opy10BaHHUE.

JemoHcTpaninonHoe oOopyaoBaHue (opMupyercs B COOTBETCTBHH C
NPUHIATIOM MHUHUMAIBHON JIOCTaTOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme M0 (U3HKE KIIOYEBBIX JEMOHCTpAIMA st
UCCIICJIOBAHMUSI  M3yYaeMbIX SIBICHUH H  TPOIECCOB, OMIUPHUYECKUX U
(dyHIaMEeHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHME IS YYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcss B BHJIE TEMAaTHYECKHX KOMILJICKTOB M 00ECredYnBaeTCs B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMILUIECKTHI
71a00paTopHOTO O0OPYAOBAaHUS JIOJDKHBI OBITH MOCTPOCHBI Ha KOMIUIEKCHOM



WCIIOJIb30BAaHUU AHAJIIOTOBBIX W IU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIE TM(POBBIX JabopaTopuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs] PU3UKHU B 001IEM 00pa30BaHUU SBIISIFOTCS:

dbopMupoBaHHe HHTEpeca M CTPEMJICHUS OOydYaroUUuXCcsi K HaydYHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTUE UX HMHTEJUICKTyaIbHBIX W  TBOPYECKUX
CITOCOOHOCTEM;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHPOBAHUE
MCCJIeI0BATENLCKOIO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa U3yUYeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMupoBaHHe YMEHUN OOBSCHSITH SBICHUS C UCIIOIb30BaHUEM (DU3UICCKHUX
3HAHUU U HAYYHBIX JOKa3aTEIbCTB;

dbopMHpOBaHHE TPEACTABICHUN O PO (PUUKH I Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE  NPEICTaBIICHUN 0 BO3MOXHBIX  cepax  Oyaymei
npoecCHOHaNBHON ACSITENBHOCTH, CBSI3aHHBIX C (U3UKOW, TOJATOTOBKA K
nanbHeineMy o0y4eHUIO B 3TOM HalpaBIICHUH.

JlocTixkeHne 3TuX 1enield obecrieunBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

IpUOOPETEHNE CUCTEMBI 3HAHUU 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS NI OOBSICHEHUS
bU3UYECKUX SIBICHUNW B MPUPOAE M JUIsl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEHEBHOM KM3HH;

OCBOCHHE CTIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHON (hPU3UIECKOM
MOJIENIbIO, 3aJlay, MOAPa3yMEBAIOIIUX CaMOCTOSITENbHOE CO37aHue (PU3NYECKON
MOJICNIM, aJCKBaTHOM YCJIOBHUSIM 3aJayd, B TOM YHCJE 3aJa4 HHXECHEPHOTO
XapaKkTepa;

NOHMMAaHWEe (U3UYECKHMX OCHOB U TMPUHIMIOB JEHCTBHUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKHX MPOLECCOB, UX BIUSIHUS HA OKPYKAIOLLYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IJIAHUPOBAHUS U TIPOBEJCHUS
bU3UYECKUX JKCIIEPUMEHTOB, aHaJIM3a W HWHTEpPIpeTaluu  HUHPpOpMaIuH,
OTIPEIEJICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTHUA YMEHUW NPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuTHE UHTEpeca K chepaM npodeccuoHaTbHON AesTENbHOCTH, CBI3AHHOU
¢ pu3HKOIA.



B cootrBerctBuun ¢ TpeboBanmsimu PI'OC COO yriyOonéHHBIA YpPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®Pu3ukay Ha YpOBHE CpEAHEro OOLIEero
oOpa3oBaHMsl BbIOMpaeTcss OOYYaAIOLUUMUCS, IUIAHUPYIOUIUMH IIPOJIOJIKEHHUE
o0pa30BaHus M0 CHEHUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

Ha u3ydenue ¢puszuku (yriyOnE€HHbIA YpOBEHb) HA YPOBHE CPEJAHET0 OOIIETo
oOpazoBanus oroautcs 340 dacos: B 10 kinacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kimacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Tpennaraemplii B mporpamMme no (QU3MKE NEepeyeHb JIabopaTOpHBIX U
NPAaKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWUTENh JelaeT BBIOOP
NPOBEJCHUS J1a0OpATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COJEPXXAHME OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS MPUPOIBI.

®dusuka — pyHrIaMeHTalIbHas HayKa o npupoje. HayuHsiit MeTos o3HaHus u
METO/Ibl UCCIIeI0BaHUS (PUBNYECKUX SBJICHUU.

OKCHEepUMEHT U Teopus B Ipoliecce MOo3HaHWs Npupoisl. Habmronenue u
HKCIIEPUMEHT B (DPU3HUKE.

CriocoObl  m3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOroBble U LU(POBBIC
U3MEpUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHUid  (U3MYECKUX  BeIWYUH  (a0comoTHas W
OTHOCHUTEIIbHASA).

MopaenupoBanue GuU3NYECKUX SIBICHUNA U MPOIECCOB (MaTepUaabHas TOUYKA,
a0COJIIOTHO TBEPIOE TEIO, UACATIbHAS KUAKOCTh, UCAIbHBIN a3, TOUEUHBIH 3apsin).
I'unores3a. PuU3nyecKuii 3aKOH, TPAHULIBI €r0 TPUMEHUMOCTU. Du3ndeckas Teopusl.

Ponb 1 mMecTto Qu3nku B (GOPMHUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MUpa, B IPaKTUYECKOU IEATEIbHOCTH JIFOIEH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKmMuKym.

M3mepeHne cuilbl TOKA U HANPSKEHUS B LIENHU TOCTOSIHHOTO TOKA IPH IIOMOIIHU
aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKoOMCTBO ¢ HH(poBoi nadoparopueil no ¢usuke. [Ipumepsl nu3mMepeHus
(bu3nYecKuX BEITUUYHH MIPHU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBrxkeHre. OTHOCUTEIBHOCTh MEXAHHMYECKOTO JABUKEHUSI.
Cucrema oTcuéra.

[Tpsimast m oOpaTHas 3a/1a4l MEXAHHKHU.

Panuyc-BeKTOp MarepuagbHON TOYKH, €ro IPOEKIUH Ha OCU CHUCTEMBI
KoopauHart. TpaekTopus.

[lepemenienue, CKOpocTh (CpenHsisl CKOPOCTb, MTHOBEHHAas CKOPOCTb) M
YCKOPEHHE MaTepHaJIbHOW TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOODPJIHHAT.
CnoxxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTepUaIbHON TOYKM OT BPEMEHU U HX
rpauKy.

CBoOogHOe TMajicHHe. YCKOpEeHHE CBOOOIHOTO mMajcHHus. J[BIKeHHE Tela,
OpOILLIEHHOTO0 TOJI YIJIOM K TOPHU30HTY. 3aBHUCHUMOCTb KOOpJMHAT, CKOPOCTH H
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U X IPAPUKH.



KpuBosimHenHoe  nBWKeHWE. J[BMKEHHWE  MaTepuallbHOM  TOYKH 11O
OKPYXKHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmom m wacrtora oOparieHwus.
[lenTpocTpemuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHT€HIIMAIBLHOE) U MOJIHOE
YCKOPEHHUE MaTEpUATbHOU TOUYKH.

TexHuueckue yCTPOUCTBA U TEXHOJIOTMYECKUE IIPOLIECCHL: CIHUIOMETD,
JBUKEHUE CHAPSAIOB, LIEMIHBIE, IIIECTEPEHYATHIE U PEMEHHBIE IIEPEIAYN, CKOPOCTHBIE
JTUQTHI.

JHemoncmpayuu.

Mopenb cuCTEMBI OTCUETA, WIUTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHK
JBHKCHUSL.

CriocoObI ucclIeI0BaHUs IBUKEHUN.

Wnmroctpanyst npeneabHoro nepexoia 1 U3MEpEeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUHN C UCIIOJIB30BAaHUEM MEXAHU3MOB.

[TameHne Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenne ABMKEHHUS Tena, OpPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagiienre CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUIM, CKOPOCTEMN ABUKEHUS OJHOTO U TOTO KE TEIIa
B Pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

N3yueHre HEPaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEIEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yckopeHus MpU NPSIMOJMHENHOM PaBHOYCKOPEHHOM JBWKECHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH IIyTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBUKCHUU.

W3mepenne  ycKOpeHUSt ~ CBOOOJHOTO  TaJeHUS (PEKOMEHI0BaHO
UCIIOJIb30BaHue U POBOIL TabopaTopun).

W3yuyeHue nBUKEHN Tena, OpOIIEHHOIO FOpU30HTANIBHO. [IpoBepka runoressl
O NPsMOM MNPONOPLUUOHAIBHOW 3aBUCUMOCTH MEXIY AAJIbHOCTBIO IIOJETA U
HayaJlbHOM CKOPOCTBIO TEJIA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C TOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH NIEPHOA OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro MapaMeTpOB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH HprotoHa. MuepumanbsHpie cucteMsl oTcuéra. IlpmHumn
oTHOcuTeNnbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENEICHUE,
MIPUMEDHI).

Macca Tena. Cuna. [IpuHIun cynepno3unmuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepuaibHON TOYKH.

Tperuit 3axkoH HproTOHA U151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MacCBhl.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOTHOTO MAJIEHUs OT BBICOTHI HaJ
MOBEPXHOCTBIO MJIAHETHI U OT Teorpauueckoi upoThl. J[BrkeHre HeOECHbBIX Tel
U UX cryTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tema, nBuxKymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cusa TpeHUs CKOJIbKEHUS U CUjla TPEHUS OKOS.
Koa¢pduument tpenus. Cuina cConpoTUBIEHUS NPU ABUKEHUH TEIA B KUIKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOT'O IBUKEHUS.

Hasnenue. I'mapocratuueckoe nasienue. Cuna Apxumena.

TexHu4yeckrue yCTpPOMCTBA M TEXHOJOTHMYECKUE NPOLECCHI: MOAIIMITHUKH,
JNBUKECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habmronenue aBukeHHs Tell B MHEPLUAIbHBIX U HEMHEPLHAJIbHBIX CUCTEMaxX
OTCyY€Ta.

IIprHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IMIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOAECHCTBYIOIIEH MPUIOKEHHBIX K Ty CHJI C IPOU3BEICHUEM
MAacchl T€JIa Ha €r0 YCKOPEHHUE B MHEPLIUAJILHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAKOLIUX B PE3YJIbTATE B3aUMOICUCTBUS TEI.

W3mepenne Macc o B3aMMOIEVCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NMOABEME U MaICHUH.

[{eHTpoOexKHBIE MEXAHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3mepenne paBHOAECUCTBYIONIEH CUJI IPU ABUKEHUHM OpyCKa MO HAKIOHHOM
IUIOCKOCTH.

[IpoBepka rumoOTE3bl O HE3aBHUCUMOCTH BpPEMEHU JBWXKEHHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MAcCCHI.



HccnenoBanue 3aBUCMMOCTUA CWJI YIIPYTOCTH, BO3HHUKAIOMIMX B MPYKUHE U
pe3MHOBOM 00pasiie, OT uX AehOpMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTON 4Yepes
NErKuii OJIOK.

N3mepenue koddduiirieHTa TpeHUs: MO BEIWYUHE YIIIOBOro KoddduimeHrta
3aBHCUMOCTH Frp(N).

HccnenoBanre nBUXEHUS OpycKa MO HAKJIOHHOM IJIOCKOCTU C MEPEMEHHBIM
KOd(pPULIMEHTOM TpEHHUS.

N3yueHne NBUXKEHUS Ipy3a Ha BaJIy C TPECHUEM.

Tema 3. Cmamuxka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe W BpalllaTelIbHOE ABUYKEHHE
TBEpIOro Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. llinedo cuibl.
CrnoxeHue cujl, IPUIOKEHHBIX K TBEpHoMyY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBecHsI TBEPAOTO Tea.

YcroitunBoe, HeyCTONUYMBOE, O€3pa3InuHOE PaBHOBECHE.

TexHuuecknue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKIIUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMuKym.

HccnenoBanne yCIOBHI paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpalleHUS.

KoHcTpynpoBaHH€e KPOHIITEWHOB M PACYET CHII yIPYTOCTH.

N3yueHne ycTOWYMBOCTH TBEPAOTO TeJA, UMEIOIIETO TUIOMAb OMOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

Nmnynbsc MaTepruanbHON TOYKH, CUCTEMBI MAaTEPUAJIBHBIX TOUYEK. L{eHTp Macc
CHUCTEMBI MaTepUAIIbHBIX TOUCK. Teopema o JBH)KEHUH IIEHTPa Macc.

NMiynbe cUiibl 1 UBMEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaktuBHOE 1BHKEHUE.

MoMeHT ummyibca MarepualibHOW Touku. [lpejcTaBieHne o COXpaHEHUH
MOMEHTa UMITYJIbCa B IEHTPATbHBIX MOJISX.

PabGota cuibsl Ha MajgoM W Ha KOHEUHOM mepeMmenieHuu. ['paduueckoe
NpeACTaBICHUE PA0OThI CHUIIBI.

MOIIHOCTH CHIJIBL.

Kunetnueckass sHeprusi MarepuajbHOW TO4YkH. TeopemMa 00 H3MEHEHUH
KMHETHUYECKOW SHEPTUU MATEPUATBbHON TOYKH.



[loreHnuanbeHble W HENOTCHIMAIbHbIC CUJbl. llOTeHIManbHas >Heprus.
[ToTenmnmanbHas sHEprus ynpyro nehopMuUpoOBaHHOW NpYXUHBL [loTeHIManbHas
DHEPTUs TeJla B OJHOPOJIHOM I'paBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus tena
B T'PAaBUTALIMOHHOM II0JI€ OJIHOPOJHOrO Iapa (BHYTpM M BHe Iapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMHUYECKast CKOPOCTb.

CBs13b paOOTHI HEMOTEHIIUATBLHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHepruu
CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKOU SHEPTHUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHyu g UACATbHOM XKUAKOCTM KaK CIEICTBUE 3aKOHa
COXPAHEHHUS] MEXaHUYECKON IHEPTUU.

TexHnueckne yCTpoOMCTBA U TEXHOJOTMYECKUE MPOLECCHL: ABUKCHUE PAKET,
BOJOMET, KOTIED, MPY>KUHHBIA MTUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHHE Ha KOHbKAX.

JHemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

HN3mepeHne MOIITHOCTH CHUJIBI.

W3meHeHmne sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3auMmHbIe TpeBpalieHUs] KUHETUYECKOM W NOTEHLMAIBbHOW SHEPrUil IpU
JICVUCTBUM HA TEJIO CUJIbI TSXKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMUKym.

N3mepenune nMiyibca Tejia o TOpMO3HOMY MYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIETH 3JIEKTPOMOOUIISE M MOLTHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIa C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUs] UMITYJIbCA ITPU YIIPYTOM B3aWMOJICMCTBUU.

N3Mepenne KNHETUYECKOW YHEPTUU TeJIa 110 TOPMO3HOMY ITyTH.

CpaBHeHHE W3MEHEHHUsI TIOTCHITMATBLHON YHEPTUM MPYKUHBI C pabOTOM CHIIBI
TPEHUSL.

Omnpenenenue padOThl CHIIBI TPEHUSI NPU ABMKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Paznen 3. Mogekyasipuast Gu3nka 1 TePMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU MeopUl.

OCHOBHBIE MOJIOXKEHUSI MOJIEKYJIsipHO-KuHeTn4yeckoil teopun (MKT), wux
ombITHOE 0OocHOBaHme. Jlnddysus. BpoyHOBCKOE NBIKEHHE. XapaKTep IBIKCHHUS
Y B3aMMOJECWUCTBHUSL 4YaCTHUI[ BellecTBA. MOJEIN CTPOCHUS Ta30B, KUIAKOCTEU M
TBEPBIX TEJ U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeliel. Macca u
pa3mMepsl Mosiekyn (atromoB). KonnyecTBo BemectBa. [loctosiHHas ABoraapo.



TennmoBoe paBHOBecue. Temmeparypa u crnocoObsl e€ u3mepenus. lllkama
temneparyp Llenbcusi.

Mopenb UeanbHOro ra3a B MOJEKYJSIPHO-KUHETUYECKOW TEOPUHU: YACTHULIBI
ra3a JBM)KYTCsl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnaneiipona. AOGcontoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiiecchl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ paduueckoe
MPE/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MeXIQy JaBJICHUEM M CPEAHEH  KUHETUYECKOW  DHEprueu
MOCTYIATEIbHOT0 TEIJIOBOTO JBHXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0COJIFOTHOM TeMITEpaTyphl TEPMOJUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOU SHEPruel MoCTynaTeIbHOI0 TEMIOBOrO IBUKEHUS €€ YaCTHII.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKUE IIPOLIECCHl: TEPMOMETD,
OapomeTp, MOoIy4YeHuE HaHOMAaTEPUaJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHUS YaCTHL] BEIIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Bunieoponuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JIBUKEHUS.

Juddy3us :KUIKOCTEN.

Mogenb onbita lTepHa.

[IpuTs>keHHE MOJIEKYI.

Mogenu KpucTaiInyecKux peléeTox.

HabGnronenue u ucciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanne mpolecca YCTAHOBIEHUS TEIUIOBOTO PAaBHOBECHS IIPH
TEIJI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJIOM.

N3yyeHue H30TEpPMUYECKOro Mmpolrecca (PeKOMEHIOBAaHO HCIOJIb30BaHHUE
urdpoBoii 1aboparopun).

N3yuenue n30X0OpHOro mporiecca.

N3yuenue nzobapHoOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunwl.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJIMHAMHUYECKON CUCTEMBI KaK CPEJHUE 3HAUYCHUS BEJIMYUH, ONIMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamMuku. (CamMOnpoOW3BOJIBHAs — peJlaKCallds
TEPMOJIMHAMHYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.



Mopenb uaeanbHOrO Ta3a B TEPMOJUMHAMHKE — CHUCTEMa YypaBHEHMHI:
ypaBHeHHe MenaeneeBa—KianelipoHa U BBIpAXKEHUE [JI1 BHYTPEHHEUW SHEPTUM.
VYcnoBus IPUMEHUMOCTH 3TOM MOJENIN: HU3KAasi KOHUEHTpalus 4acTHULl, BBICOKHE
TeMreparypsl. BeipaxkeHue Jyisi BHyTpEHHEH SHEPruy OJHOATOMHOTO HJ€aTbHOIO
rasa.

KBa3ucratuueckue u HECTaTUYECKUE MTPOIIECCHI.

DnemenTapHas pabota B TepMoANHAMUKe. Beraucinenue paboTsl mo rpaduky
npoliecca Ha PV-nuarpamme.

Temmonepemaua  kak  crmoco®  WM3MEHEHHMS ~ BHYTpPEHHEH  DHEPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0e3  coBepuieHuss paboTel. KouBekuus,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KomnuectBo temnoTel. TemwoéMKOCTh Tena. YAenbHAasT W MOJISIpHas
TEIUTIOEMKOCTH BEIIECTBA. YpaBHeHHME Maliepa. YjaenbHas TEIIOTa CropaHus
TorimBa. Pacuér KomuuecTBa TEIUIOTHI mpu  Temonepenade. I[lonstue 06
aanabaTHOM Tpoliecce.

[IepBrIil 3aK0H TepMOIUHAMUKA. BHYyTpeHHs1s1 sHeprus. KonnyecTBo TenioTsl
u paboTa Kak Mepbl W3MEHEHHUS BHYTPEHHEW SHEPruM TEePMOIMHAMUYECKOMN
CUCTEMBI.

BTtopoii 3aKkoH TepMOIMHAMUKH /1J11 PABHOBECHBIX ITPOIIECCOB: Uepe3 3aIaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMHYECKON CUCTEMbI MPOXOAUT €AMHCTBEHHAs
aguadaTa. AOCOJIFOTHAs TeMIepaTypa.

BTopoii 3aKk0H TEpMOIMHAMUKHU 17151 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOMKHO
nepeaaTh TEIJIOTY OT O0Jiee XOJIOAHOTO Tea K 0oJiee HarpeTomy 0e3 KOMIICHCAIluu
(Knay3uyc). Heo6patumMoCTh TPUPOIHBIX TPOIIECCOB.

[TpuHUMIE! geicTBuA TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [{ukia Kapno.

DKOJIOTUYECKHE aCTEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUrareneil. TemioBoe
3arpsi3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOILIECCHI: XOJIOAUIbHUK,
KOHJUITMOHED, NHU3CNbHBIA W KapOIOpPATOPHBIA JBUTATENN, TapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIIEpATyp, YTUIM3AIUS «TEIJIOBBIX» OTXOJ0B C
WCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIMS OMOOPTraHUYECKOTO TOTUTUBA ISt
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHne TemMneparypsl pu ainadaTHIeCKOM PACIIUPEHUH.

Bo3ayniHoe orauBo.

CpaBHEHME yACIbHBIX TEINIOEMKOCTEN BEILIECTB.

CniocoObl UI3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanne aaunabaTHOro mporecca.



KommbroTepHbie MOAENH TEILIOBBIX JBUTATEICH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHnne yaeinbHON TENI0EMKOCTH.

HccenenoBanne nporecca OCTbIBAaHUS BEILIECTBA.

Hccnenosanue aqnabaTHOro npouecca.

N3ydyeHrne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJISIPHOTO B3aMMOAECHCTBUA H
TEMIIEPATyPbl KUIIEHUS KUJIKOCTEU.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u KoHieHcarusl. MicnapeHue u kuneHue. Y ieiapHas TerioTa
napooOpa3oBaHusl.

HacelienHble ¥ HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTH Y IABJICHHS HACBILIEHHOIO I1apa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIEPATyphbl KUIICHUS OT JAaBJICHUS B
YKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépmoe Teno. Kpucramnuyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctayyioB. [lmaBieHne W Kpuctau3auus. YJEeJIbHas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacuupeHue XUIAKOCTEH U TBEPABIX Tel, 00bEMHOE M JTUHEHHOE
pacmpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OaHUN YaCTHI] BEHIECTBA KaK MPUYKUHA
TEIJIOBOT'O paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBaHue sHEPTUU B (Pa30BBIX MEPEX0IAX.

VYpaBHeHHe TEMI0BOro OanaHca.

[ToBepxnocTHOEe HaTsDKeHHE. Kod(ppuImeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunnspusie sBieHus. /[aBiaeHne 1o NCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyJia Jlamaca.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE TMPOUECCHI:  KHUJKHE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacunpeHue.

CBolicTBa HACBIIIEHHBIX TTAPOB.

Kunenne. Kunenue npu noHM>XEHHOM JIaBJICHUM.

N3mMepenune CHITbl MOBEPXHOCTHOTO HATSKEHUSL.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.

KanunnspHsie siBICHUS.

Mopaenn HEeHBIOTOHOBCKOM JKUIKOCTH.



CnocoObl U3MEpPEHHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BELIECTBA.

Buasl nedopmarnimii.

HabGmronenue manbix aedopmMarmii.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmukKym.

M3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepenne yaenbHON TEIIOThI IUIABICHUS JIbA.

W3yueHne CBONCTB HACHIILIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELIEHNUH.

N3mepenne ko3 hunreHTa moBepXHOCTHOTO HATSKCHHMS.

N3mepenue moayns FOnra.

HccnenoBanre 3aBUCUMOCTH  Jedopmanuu  pe3ruHOBOro obpasma oT
MPUIIOKEHHON K HEMY CHJIBI.

Paznen 4. JiekTpoauHaMH KA.

Tema 1. dnekmpuueckoe noJe.

OneKkTpu3anus Ten U €€ MPOSBICHUS. OJJNEKTpUYecKuid 3apsan. JlBa Buia
ANEKTPUYECKUX 3apsiaoB. [IpOBOJAHWKHM, AUARIEKTPUKU U MOJYINPOBOJIHHUKH.
DJIeMEHTapHBIN ANEKTPUUECKUH 3apsaa. 3aKOH COXPAHEHUS dJIEKTPHUECKOTO 3aps/a.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onektpuueckoe noiie. Ero neiicTBrue Ha 3IEKTpUUECKUE 3apsiibl.

Hanpsok€aHocTh  anekTpuueckoro  mosst.  [IpoOHeii  3apsa.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MoJsA. OJHOPOIHOE AIEKTPUUYECKOE TOJIE.

[loTeHIHATBHOCTD JJIEKTPOCTATHYECKOTO ITONSA. Pa3HOCTH NMOTEHIMANOB H
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsaa B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHunan 31eKTpocTaTuyecKoro noiisg. CBA3b HANPSXKEHHOCTH TMOJS U Pa3HOCTU
MOTEHUUAJIOB MJI1 3JIEKTPOCTATUYECKOrO0 oyl (KaKk OAHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIUI CYyNIEPHIO3UIIUY STEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. [lonme paBHOMepHO 3apspkeHHOUM cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTo 1o 00béMy 1mapa. [lonme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANpsXKEHHOCTH 3TUX TMOJEH |
AKBUMOTECHIIUAIBHBIX MOBEPXHOCTEM.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apPs/I0B.

JndmekTpukn B AJEKTPOCTATUYECKOM  TIOJIE. JnanmekTpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konzencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.



[TapamnenbHOE coennHEHNE KOHIeHCaTOpoB. [locnenoBaTenpsHoe COeqMHEHNE
KOH/JIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBrMKeHME 3apsIKEHHON YaCTHUIIbI B OJJHOPOJIHOM BJIEKTPUUECKOM IIOJIE.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE MPOLIECCHI: DJIEKTPOCKOIL,
AIIEKTPOMETP, DBJIEKTPOCTaTHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

JHemoncmpayuu.

YCTpOUCTBO U MPUHLUII IEUCTBUSA DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPHUKOB.

DIEKTpUUECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOTHUKH B DIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTa.

Y CTpOUCTBO U AEUCTBUE KOHJEHCATOPA MOCTOSIHHOM U TEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOMIaau
IJIACTHH, PACCTOSHUS MEXAY HUMU U JTUIJIEKTPUUYECKOU IPOHULIAEMOCTH.

DHeprus 3JEKTPUUECKOTO MO 3apsyKEHHOT0 KOHIEHCATOPA.

3apsiaKa U pa3psiKa KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsKEHHOTO KOHASHCAaTOpa B SHEPTUIO
W3IIyYEHUS CBETOIMO/IA.

W3ydeHne npoTeKaHus TOKa B LENH, COAEPKAIIE KOHAECHCATOP.

Pacnpenenenne pa3HoOCTH MTOTEHIMAJIOB (HampsiKEHUS) npu
IIOCJIEI0BATENBHOM COEAMHEHNH KOHIEHCATOPOB.

HccnenoBanue pa3psna KOHJIEHCATOPa YEPE3 pE3UCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuii mox.

Cuna Toka. ITocTOsIHHBIN TOK.

YcmoBust CymieCTBOBaHMS MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. McTOYHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa 1 ydacTKa Lenu.

DIIEKTPUYECKOE CONPOTUBJIEHUE. 3ABUCHUMOCTb CONPOTUBIICHHS OJJHOPOIHOTO
IIPOBOJAHUKA OT €ro JUIMHbl W IUIOIIAAM IONEPEYHOrO0 CEYEHHUs. Y IEIbHOE
CONPOTHBIICHUE BELIECTBA.

[TocnmenoBaTenpHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuyeckux menei. [Ipasuna Kupxroda.

Pabota sanextpuueckoro Toka. 3akon /xoyns—JIenua.



MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BbIAEIseMas Ha
pe3ucrope.

OJ1C 1 BHyTpEHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 ITOJTHOM
(3aMKHYTO#) dJEeKTpUYEeCKON 1enu. MOIIHOCTh HCTOYHUKaA Toka. KopoTkoe
3aMbIKaHUE.

KonnencaTtop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOCTBA W TEXHOJOTHMYECKHWE IPOILIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIICKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenune Cuiibl TOKa U HaMPsHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIbI TOKA OT HAIpPSHKEHUS Il PEe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIA/IUA TTOTIEPEYHOI0 CEUCHHS U MaTepuaa.

HccnenoBannie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS TIPU MTOCTOSTHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJ[C. KopoTkoe 3aMblkaHNE ralbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHET0 COMPOTUBIICHUSI.

Crioco0nl coeTMHEeHUsT UICTOYHUKOB Toka, D/]C Gatapeil.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXK/y MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanne cMENIaHHOTO COSIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HANpPSKEHUS JJIS  JIAMIIBI
HaKaJINBaHUS.

YBenuueHue npeaesia u3MepeHust amnepMerpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenoranne 3aBucumoctu J/[C raapBaHUYECKOro 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pa3HOCTH NOTEHIIMATIOB MEXK/Y MOJFOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OneKkTpuueckas MPOBOAMMOCTh  pPAa3IUYHBIX  BELIECTB.  DIJIEKTPOHHAs
MPOBOJAUMOCTh TBEPIBIX METAJJIOB. 3aBUCHMOCTh COINPOTUBICHUSI METAVIOB OT
Temrnepatrypbl. CBEpXIPOBOIUMOCTb.

DneKTpuuecKuid TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TosrynnpOBOHUKH. CoOcTBeHHas U npuUMecHas IIPOBOJIUMOCTh
noJrynpoBoHUKOB. CBoiicTBa p—N-nepexona. [loaynpoBogHIKOBbIE TPUOOPHI.

DJIEKTPUYECKUN TOK B AJIEKTPOJIMTAX. DJIEKTPOJUTHYECKAs AUCCOIMALIUS.
DnekTponu3. 3akoHbl Dapajnes 1 AIEKTPOIIn3a.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHbBIN
paspsan. PaznuuHble TUIIBI cCaMOCTOATENBHOTO pa3psaaa. Momnnus. 11nazma.

TexHHYecKre YCTpOICTBA M IMPAKTHYECKOE IPUMEHEHHE: Tra30pa3psiIHbIe
JaMIIbl, DJIEKTPOHHO-TTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3ucTop, (OTOANOM, CBETOAUO, TAJIbBAaHUKA, paQUHUPOBAHUE ME/IU, BBIIJIaBKa
IFOMUHUS, HIEKTPOHHAs MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbl nekTposnza Papazes.

M ckpoBoii pa3psia U IPOBOJIUMOCTh BO3yXa.

CpaBHEHHE TPOBOIMMOCTH METAJLIOB U MOJyIIPOBOJHUKOB.

OHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKkmukKym.

HaGmronenue anexrposiusa.

W3mepenue 3apsiaa OJHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCUMOCTH  CONPOTHUBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEPATYPHI.

CHATHE BOJBT-aMIEPHON XapaKTEPUCTUKHU AUOIA.

Du3nyecKril MPAKTUKYM.

CriocoOb1 m3MepeHust PU3NIECKUX BEIMYNH C UCTIOTH30BAHUEM aHATIOTOBBIX H
IU(POBBIX M3MEPUTEIHHBIX MPUOOPOB W KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPEHUN (DU3NYECKUX BEITHYUH.
OneHka rpaHuil MOrPeIrHOCTEH.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3nYeCKNX BEJIWYHMH, TPOBEPKA NPEIJIOKCHHBIX THMNOTE3 (BBIOOpP W3 pPadoT,
OMHUCAaHHBIX B  TEMAaTHYECKHX  pa3lenax «YUYEHUYECKUH  IKCIIEPUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

MexknpeaMeTHbie CBA3H.

N3yuenue kypca pusuku yriayoaénHoro ypoBHs B 10 kiacce ocyniecTBisieTcs
C Y4ETOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OuoJ0THH, XUMHH, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemmnoie noHAmMuUA, C6A3ZAHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHWE, HAay4YHbIA (DaKT, rumoresa, (pU3MvecKas BEIWYMHA, 3aKOH,



TEOpusi, HaAOJIIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, I pOoBast 1a00paTOpHs.

Mamemamuka: pelieHWEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIUA,
napabona, runepbona, ux rpaguku u cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECCTBO.
BekTophl 1 UX MPOEKIIMU HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: mexannyeckoe NBUKEHHE B *KUBOW mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPTaHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOUIEH Cpesbl,
yTUIU3alUsl OWOOPTraHMYECKOTO TOIIMBA JJIsI  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKECHUE Y KaWJUISIPHBIC SIBJICHUS B IPUPO/IE,
ANEKTPUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAas Macca, MOJyYeHUE HAaHOMATEpUAJIOB, TEILIOBBIE CBOWCTBA
TBEPIBIX TEJI, )KUJAKOCTEU U ra30B, KUJKAE KPUCTAIUIbI, JJIIEKTPUUECKUE CBOMCTBA
METAJIJIOB,  JJICKTPOJIUTHYECKAs  JUCCOLMAIUS, TalbBAaHUKA, JJICKTPOHHAs
MUKPOCKOTIHSI.

TI'eocpagpusn: BnaxxHoCcTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE JIBMKEHUN C HCIOJIB30BAaHUEM MEXaHU3MOB,
y4ET CYXOro W KHUJIKONO TPEHHS B TEXHUKE, CTAaTHUYECKUE KOHCTPYKIIUU
(KpOHIITEIH, peméryaTble KOHCTPYKIMU), UCHOJb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET W JAPYTrHUE), BUTATE]lb BHYTPEHHETO
cropanusi, mapoBas TypOuHa, OBITOBOM XOJOIUIBHUK, KOHJIUIIUOHEDP, TEXHOJIOTHH
MOJIy4YeHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HaHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
razopaspsiiHbIE JTaMIIbl, TOJIYIPOBOJHUKOBBIE MPUOOPHI, raJbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Macnummnoe no.e.

B3anmopnelcTBE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarHuTHOM uWHaykuuu. [IpuHomn cynepno3uuun
MAarHUTHBIX TOJIEH. JINHUM MarHUTHOW WHTYKIIHH.

MarnuTHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJHMKA, KaTyUIKH U
KpyroBoro Butka). OnsIT Jpcresa.

Cuna AMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenna, €€ HanpaBieHUE U MOJYJib. JIBUKEHUE 3apSKEHHON YaCTUILIbI
B OJTHOPOJTHOM MarHuTHOM TMoJjie. Pabota cunsl Jloperna.

MarnauTHoe 1nose B BeuiectBe. PeppoMarHeTUKy, napa- U TUaMarHeTHKH.



Texnuueckue YCTpOfICTBa N TCXHOJOTMYCCKHUEC IIPOLCCChI: IPHUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, AJIEKTPOMAarH1TOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEL SIKOOH, YCKOPHUTEIH dJIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MAarHATHOTO — IOJAS  IIOJIOCOBOTO U
M0JIKOBOOOPA3HOT0 MOCTOSIHHBIX MAarHUTOB.

KapTuna muHNUNA MAarHUTHOW MHAYKLIHH TOJIS JUIMHHOTO MIPSIMOTO MTPOBOIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKA C TOKOM.

B3aumopenicTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHIIa Ha HOHBI SJIEKTPOJIUTA.

Habmronenue nBU»KeHUs My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUIMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAJIEKTPUUECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB eppOMarHeTUKOB.

HccenenoBanne NeMCTBUS MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cuibl AMmrepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. InekmpomacHumnan UuHOYKYUAL.

SIBiieHUE DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
maaykuun. JJC umHAyKOMU. 3aKOH 3JIEKTPOMArHUTHOW uWHAyKuuu Papajes.
Buxpesoe anekrpuueckoe none. Toku Dyxko.

O/1C mHAayKUMM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTHM B LENHM NOCTOSIHHOTO TOKA.
SAsnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DOHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECCH: MHAYKIMOHHAS
IIeYb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALHNH TEJ MPU JABUKEHUH B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGnronenue siBiaeHUs 3JIEKTPOMAarHUTHOM UHTYKIIWU.

HccnenoBanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHS
MAarHUTHOI'O MOTOKA.



[IpaBuito Jlenna.

[Tamenne MarauTa B aJlOMUHHUEBOM (MeIHON) TpyOe.

SIBneHne caMOMHIYKIMH.

HccnenoBanne 3aBucumoctd IIC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHJIBI TOKA B LIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOW HHTYKLIWH.

Omnpenenenne MHAYKIUU BUXPEBOTO MArHUTHOT'O ITOJISL.

HccnenoBanuve siBICHUS CAMOWHIYKIIHH.

COopka MoJIeaH 3JIEKTPOMAarHUTHOTO T€HEpaTopa.

Pa3nen 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue Konebanus.

Komnebarensnasg cucrema. CBoOOIHEIE KOI€OaHMS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTMHAMHUYECKOE OMHUCAHUE.
DHepreTHUecKoe OMUCAHHUE (3aKOH COXPAaHEHHsS MEXaHU4eCKOW 3Hepruun). BriBoj
JMHAMHYECKOTO OMMCAHUs FapMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUYEeCKOro u
KMHEMaTU4ECKOr0 ONHUCAHMUS.

AmMmutyna u ¢asza konebanuil. CBsA3b aMIUIUTYAbl KOJIEOAHMM HCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH M YCKOPEHUSI.

[lepuog u uactora konebanuit. Ilepwon manbix CBOOOJHBIX KoJeOaHUIA
MaTeMaTH4ecKoro MasTHuka. Ilepuox cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasITHHKA.

[Tonsitue o 3aryxaromux kKonedanusx. BeiHy)aeHHble KoneOanus. Pe3onanc.
PesonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOIIEOaHMS.

TexHUUeCKHe yCTPONCTBA U TEXHOJOIMYECKUE MPOLIECCHI: METPOHOM, Yachl,
Kayelly, My3bIKaJIbHbI€ HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0uedaTeIbHOTO ABUKEHHUS.

Habnonenne He3aBUCUMOCTH MEPUOJIa MallbIX KoyiebaHH rpy3a Ha HUTH OT
AMIUIUTY JIbI.

HccnenoBanue 3aTyxarmux KoieOaHuid U 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJI€OaHUM OT COMPOTUBIICHUSI.

HccnenoBanne kosebaHUM Tpy3a Ha MACCUBHOW TMPYKHHE C LEJbIO
dbopMupoBaHUs MpeICTaBICHUN 00 WeabHON MOJENN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHMsI SHEPTUU NPHU KoeOaHUSIX Ipy3a Ha MpYKUHE.

HccnenoBanre BbIHYKICHHBIX KOJIEOAHUN.

HaGmronenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSHOTO W MPYXHUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBMYKEHUS TeJIa B XOJ€ KoJieOaHU Ha YIIPyTroM MOJBECE.

N3ydeHne NBUKEHUS HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXaOMUX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazcHumHubsle KO1eOAHUA.

KoneGarenpHbiit kKOHTYp. CBOOOJHBIC JJIEKTPOMAarHUTHBIC KoJieOaHUSI B
uaealbHOM KoJie0aTenbHOM KOHType. Popmyrna TomcoHa. CBsA3b aMILIUTYIbI
3apsiia KOHJEHCcAaTopa ¢ aMILUIUTYI0M CHIIBI TOKA B KOJIeOaTeIbHOM KOHTYPE.

3aKOH COXpaHEHUS SHEPTUU B HJI€aTbHOM KOJIeOaTeIbHOM KOHTYE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHus. BorIHYXI€eHHbBIE
AIIEKTPOMAarHUTHBIE KOJIeOaHusl.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE W
JeCTByIONIeE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHHs MpH pa3iuyHoM (dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHHU.

CuHyconJanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LENHM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpspKeHH.

Uneanpupiii  Tpancopmatop. IlpomsBoacTBo, mepemadya u MOTpeOICHHE
ANEKTPUUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU TMPU MPOU3BOACTBE 3IIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnueckre yCTpOMCTBA M TEXHOJOTHYECKHUE MPOLECCHL: SIEKTPUUECKUN
3BOHOK, T€HEPATOP NTEPEMEHHOTI0 TOKA, JIMHUU JJIEKTpoInepeaay.

Hemoncmpayuu.

CB0OOIHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHUS.

3aBUCUMOCTb 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHIYKTUBHOCTA U EMKOCTH
KOHTYpa.

OcuuorpaMMsbl 3J€KTPOMAarHUTHBIX KOJIeOaHuH.

['enepaTop He3aTyXalolUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTpPOMarHuTHOTO T€HEPATOpa.

BbIHyX/I€HHbIE CUHYCOUJAIbHBIE KOJIEOaHUS!.

Pesucrop, karymka MHIYKTUBHOCTH M KOHAECHCATOP B LENH IEPEMEHHOTO
TOKA.

Pe3oHanc nmnpu mMocCiIenOBAaTEIbHOM COEIMHEHUU PE3UCTOpPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CcTpOoHCTBO ¥ IPHUHIIMI IEUCTBUS TpaHchopmaTopa.



Mopens JIMHUY 3JIEKTPONEPEIAYN.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre nepeMeHHOrO TOKa uepe3 MOCHeOBATEIbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabnrogeHune 31eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUNHbBLE GOJIHDbL.

MexaHnudeckue BOJHBI, YCJIOBHS UX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpOCTPAHEHHS W JJWHA BOJIHBIL.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)keHHE, NpelIoMiIeHHe, MHTephEepeHLUs U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYKAIOILIEH CPeIbl.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTanuss BEKTOPOB B AJIEKTPOMArHUTHOUM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHUE,  IPEIOMIICHHE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[lkana 351eKTpOMarHUTHHIX BOJH. [IpuMeHeHne 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUA. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckrue yCTpONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, pajap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tene@oH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHULIMHE.

Hemoncmpayuu.

OOpa3oBaHue U pacpOCTPAHEHUE MMONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmromieecs Teno Kak MCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUH.

HabGnronenune orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6monenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yibTpa3ByKa U €ro NpuMeHEHUE.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA € aMIUIMTYJOM U
4aCTOTOHN KOJeOaHMiA.

HccnenoBanye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, ITPEIOMIICHUE,
noJiipu3anus, 1upakuus, THTepPepeHIus.

OO6Hapy:xeHue nHPpaKpacHOTO U yIbTPAPHUOTIETOBOTO UITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npaKMUKym.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmMonuHeHOEe paclpOCTpaHEHUE CBETa B OAHOPOJHOU cpene. Jlyu csera.
ToYyeuHbI UICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHne n3o0pakeHui B
wiockoM 3epkane. Cepuueckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOJIIOTHBIN MOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb npesioMiieHus. [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHWE JUIMH BOJIH MPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TPaHUILly pa3feia JBYX ONTUYECKUX CPE/l.

Xon nmydeit B mpusme. [ucnepcust cBera. CloXHBIM cOCTaB 0€JIOro CBETa.
LIBer.

[lonHoe BHyTpeHHEE OoTpa)keHue. [IpenenpHbIil yroyi MoJIHOrO BHYTPEHHETO
OTPaKEHHSI.

Cobupatorniue 1 pacceuBarolue JUH3bL. ToHkas uH3a. DokycHoe paccTosHUE
U ONTUYECKAsl CUJIa TOHKOW JTMH3BI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUS TOHKOMH
chepuueckol JMH3bI OT €€ TEOMETPUM U OTHOCUTEIBHOTO IOKa3aTels
MIPETOMJIICHHS.

®opMyJiia TOHKOW JUH3BL. Y BEIMYECHUE, TABAEMOE JTUH30M.

Xoa nyda, MPOLICANIETO JIMH3Y IOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckod ocu. IlocTpoeHne wu3zo0pakeHUW TOYKM M OTpe3Ka TMPsSIMOU B
cOOMparoLMX U PACCEUBAIOIINX JIUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBust HaOMOACHUS MAaKCHUMYMOB M MHHUMYMOB B HHTepQEpEeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [IpuMepsl Kinacchueckux
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuust cBera. [udpakuuonHas pemeéTka. YclIoBUE HaONIOEHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  MaJCHUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(GPaKIUOHHYIO PEIIETKY.

ITonapusanus caera.

TexHn4eckre yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECChl: OYKH, JIYIa,
nepuckon, (oroanmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PPaKIIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeaoMIIEHUs CBETA.

HabmroeHue noiaHoro BHyTPEHHETo OTpaskeHusi. MoJiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJIebHYIO
IUTACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIECKOoMna.

Hab6monenune naTepepenuu ceera.

HaGmronenue BETOB TOHKHUX IMJIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nuppakinoOHHON PEIETKY.

Hab6mronenune nudpakiimoHHOTO CIIEKTpA.

Hab6mronenue nucnepcuu cBera.

Habmronenue nonsipu3aiuu cBeTa.

[TpumeHeHne noaApouaA0B ISl U3YUECHHS] MEXaHUUECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

W3mepeHune nokasaTesis IpeaoMIIEHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSI OT BeliecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOTro pacCTOSIHUS pacCeUBAOIINX JTUH3.

[Tonmyyenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3€pKaJia U JIMH3BI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue Te1eCKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, vHTep)EepeHnn U MoJsipU3aliy CBETa.

N3yuyeHue nosspu3anyy CBeTa, OTPAKEHHOTO OT MOBEPXHOCTH JIU3JIEKTPHUKA.

N3yuenue nuaTepdepeHIny Ja3epHOro U3TyYeHUs Ha IBYX HIEIIsX.

Habnronenue aucrnepcum.

HabGmronenue u uccnenoBanue AUPPaKImOHHOTO CIIEKTpa.

N3mepenue JIMHbI CBETOBOM BOJIHBI.

[TonyyeHue cnekTpa U3Iy4YEHUs CBETOAMOAA MPHU MOMOUIU JU(PAKLIMOHHON
PELIETKHU.

Paznen 6. OcHOBBI cIeNUAIBbHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHuLIbl TPUMEHUMOCTH KJaccuyeckoil Mexanuku. [locTynartel crienuaabHOM
TEOPUHU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai. [IpeoOpaszoBanusi  Jlopenna.
VYcnoue npudMHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJlJIEHUE
BPEMEHU U COKPAIICHUE JUTHHBI.

DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ PHEPruei ¥ UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIbI. JHEPTHUs
MIOKOSI.



TexHuyeckre YCTPOHMCTBA M TEXHOJOTMYECKUE MPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

YyeHnueckuil IKCIepUMEHT, JIa00paTOpHbIE PabOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX 4acTHl] (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. KopnycKyaapHno-601108601i 0yanusm.

PaBHOBeCcHOE TEIIOBOE M3NIy4YeHHE (MU3JIydeHUE aOCOIIOTHO YEPHOTO Tela).
3akon cmemienna Buna. ' unoresa [lnanka o kBaHTax.

@DoTOHBI. DHEPTUS U UMITYJILC (POTOHA.

®oroaddext. Onwitel A. I'. Croneroa. 3akonsl ¢hoTodPdexra. YpaBHEeHHE
OunmTeHa 1 Gorodddekra. «Kpacuas rpanuia» hotodrddexra.

JlaBnenue cBeta (B UYacTHOCTH, [laBJieHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpaXkarollyro moBepxHOCcTh). OmbiTel 1. H.
Jlebenena.

BosiHoBBIE cBOMCTBa yacTul. BosHbl ae bpoins. JlimHa BonHb! ne bpoiiis u
pasMepbl 00JacTH JIOKAJIM3AIMU JBWXKYyIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 351eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUSI HEONpeneaEHHOCTE!
['eitzenOepra.

TexHuyeckre YCTPOHCTBA M TEXHOJIOTUYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTornemMenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOJIHO/I.

Hemoncmpayuu.

®otord(dHeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

HccnenoBaHnne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

Ceeronmon.

Conneunas GaTtapesi.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinaoi [Inanka Ha ocHOBe nccienoBanus ¢hotodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3uxa amoma.

OnpITEl MO KCCIENOBAHHUIO CTpOEeHUs aroMma. [lnaHerapHas Mozenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHre (pOTOHOB MpU NEPEXOAE aTOMa C
OJIHOTO YPOBHS HEPTUHU HA JIPYTOH.



Bunbl ciektpoB. CekTp ypoBHEN SHEPTUU aToMa BOJOPOJIaA.

CnoHTaHHOE M BBIHYXJICHHOE U3JlydyeHue cBerta. Jlazep.

TexHuyeckre yCTpoHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopna.

HabGmronenre TMHEHYATBIX CIIEKTPOB.

VYcTpoicTBO U AeHCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHII.

OnpenenieHue JJIMHBI BOJHBI JTA3€PHOTO U3ITYUYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

Hab6mronenue nuHeyaToro CeKTpa.

HccnenoBanne crniekTpa pa3peKE€HHOr0 aTOMAapHOTO BOAOPOJA U U3MEPEHUE
noctosiHHoM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHLIX YACHUY,

Hyxnonnass monens snpa [eiizenOepra—lBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Anb(da-pacnaj. DJIEKTPOHHBI W MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHue.

3aKOH paJMOaKTUBHOrO pacrajaa. PaguoakTUBHBIE HW30TONBI B IPHUPOJE.
CBolCTBa MOHM3UPYIOUIETO M3JIyYeHHs. BiMsHHE pagMOaKTUBHOCTH HA JKUBBIC
opranu3Mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledext maccer sapa.

SAnepubie peakuuu. [enenvie u cuntes saep. Anepusie peaktopsl. [Ipobiemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTUYECKHE aCIEKThl PA3BUTHUA
AIEPHON IHEPIETUKHU.

Mertozsl perucTpalyu U UCCIIEIOBAHUS HJIEMEHTAPHBIX YACTHII.

OyHaaMEHTaJIbHbIE B3aUMOJCUCTBHS. bapuoHbl, ME30HBI U JIENTOHBIL.
[IpencraBnenue o CtangapTHoi Mojienu. KBapk-ritooHHAs MOJENb aJpOHOB.

®usuka 3a npeaenamu CrangaptHol Mojenu. TéMHas marepus U TEMHas
SHEPrus.

EnuncTBO Qusnueckoi KapTUHBI MHUpA.

TexHuueckre ycTporucTBa U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, Kamepa
Bunibcona, siiepHbIi peakTop, TEPMOSIACPHBIN peakTop, aTOMHast 00M0a, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanre TpekoB 4acTHIl (110 TOTOBBIM doTorpadusim).

HccnenoBanne paioakKTUBHOTO (JOHA C UCITOJIB30BAHUEM JO3UMETPA.

N3yuenue noraomeHus: 6eTa-4acTUll aTlOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Oransl pa3BUTHs aCTpOHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMuH. [IpUMEHHMOCTh 3aKOHOB (U3UKUA i1 OOBIACHEHHS] TMPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metonbl acTpOHOMHUYECKHUX HCCaeq0oBaHUNA. (COBPEMEHHbBIE ONTHUYECKUE
TEJIECKOIIbI, PAANOTEJIECKOIIbI, BHEATMOC(EepHasi aCTPOHOMMUSL.

Buna 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IMJIAHETHI, UX BUJIUMOE
JBH)KCHUE.

Conneynas cucrema.

Conuue. ConHeuHnasi akTUBHOCTb. MIcTouHUK 3Heprun CoyHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIC XapaKTEPUCTUKHU. J[MarpaMma «CIEKTpaIbHBIN KJIacc —
CBETUMOCTBY». 3BE3/Ibl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIAaBHOM MOCJIEAOBATEIbHOCTU. BHyTpeHHEe CcTpoeHue
3B&31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BoonMU CoJHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nHama [Nanaktuka. Ilonoxxenne n nBuxkenue CoaHna B
lNanaxktuke. Tunel ramaktuk. Paguoranaktvkyu u kBazapbsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Paciiupenue Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonpioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

MacmtabHas crpykrypa Beenennoil. MetaranakTuka.

Hepeménnpie mpoOiemMbl aCTPOHOMUMU.

Yuenuuecxkue naonrwoenus.

HaOmronenus 3BE31HOT0 HEOA HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHHUH ISl ONpeIeSICHHs TTOJIOKEHUSI HeOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBEpHOro MOJyHiapusi U SIpKue
3BE3/IBL.

HabGmonennss B Teneckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUJICHU M.

Pu3nyecKuil MPaKTUKYM.

CriocoOb1 m3MepeHust PU3NIECKUX BEIHMYNH C UCTIOTH30BAHUEM aHATIOTOBBIX
U(POBBIX HM3MEPUTENBHBIX MPUOOPOB U KOMIMBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIOTHBIC U OTHOCUTEJIHHBIE MOTPEITHOCTH U3MEPEHHUN (PU3UYECKUX BEJIUYHH.
OueHka rpanuil] MOrpPeTHOCTEH.

[IpoBeneHrEe  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3nUecKNX BEIWYHMH, TPOBEPKA NPEIJIOKECHHBIX THMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKHX  pa3lienax «YUYEHHUECKUH  HKCIEPHUMEHT,
1abopaTopHbIe pabOThI, MPAKTUKYM).

O06o01maroiee NOBTOPEHNE.



O0o00uIeHre U cucTeMaTu3alus COJEep KaHUs pa3zenoB Kypca «MexaHukay,
«MounekymnsipHas pU3MKa U TEpPMOJIUHAMUKAY, « DNEKTPOAUHAMUKaY, «Konebanus n
BOJHBI», «OCHOBBI CHELNUAJIBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busukay, « AIEMEHThI ACTPOHOMUU U aCTPODUIUKI.

Ponpr ¢u3uku u acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKO cpepax NeaTeTbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHM B COBPEMEHHOM HAy4YHOM KapTUHE MHUpPA, 3HAYCHUE OIHMCATEIIbHOM,
CUCTEMATH3UPYIONICH, OOBSICHUTENbHOW W  IMPOTHOCTHYECKON  (QyHKIUI
(bu3nueckoil Teopuu, poiib GU3NUECKONU TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYeCcKOl KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O IPUPOJE.

Me:xxnpeaMeTHbIE CBSI3H.

Nzyuenue kypca puzuku yriayonéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C yu€ToM cojepKaTeabHbIX MEXKIIPEAMETHBIX CBSI3ed C KypcamMu MaTe€MaTHKH,
OHOJIOTMU, XUMHH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemmnoie nonamus, C6A3AHHbIE C UZYUECHUEM MEMO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAy4HbIA (DaKT, rurnotesa, (uU3MUecKas BETUYMHA, 3aKOH,
Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEpHUTEIbHbBIE TPUOOPHI, ITUdpoBas 1adbopaTopus.

Mamemamuxka: penieHHWE CHUCTEMbl YpaBHEHHH. TpUroHOMeTpUyecKue
(GYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPHI M MX MPOEKLIHMH HA OCU KOOPJWHAT, CIIOKEHUE BEKTOPOB.
[TpousBoaHble 3MeMeHTapHBIX (QyHKUUN. [Ipu3Haku NOMO0OMS TPEYrONbHUKOB,
onpeieNieHNe IONaau TWOoCKUX GUryp u oobEmMa Ted.

Buonozua: »>nekTpuveckue SBICHUS B JKUBOM MNpUpOJAE, KojeOaTeabHbIE
JBIKEHUS B JKMBOM HPHUPOJE, SKOJOTMYECKHE PHUCKH MPHU IPOU3BOJCTBE
JIEKTPOIHEPTHUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYJKAIoIIEW  cpensl,
yIbTPa3BYyKOBasi JMATHOCTHMKAa B MEJUIIMHE, ONTUYECKHE SIBIICHUS B >KUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAININYECKASI CTPYKTYypa TBEPABIX
TEJ, MEXaHU3Mbl 00PA30BaHMSI KPUCTAIIIMYECKON PEIIETKY, CIIEKTPAIbHbBIN aHAIU3.

T'eocpagpua: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: nUpPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIeKTpoJBUTaTeNb SIkoOM, reHepaTtop MEepeMEeHHOro TOKa, MHIYyKIMOHHAs Ieub,
JIMHUM 3JIEKTPONEpeay, IEKTPOJBUraTelb, paaap, paiuonpUEMHUK, TEIEBU30D,
anteHHa, TteiedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, SIEPHAS SJHEPIeTUKA U HKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHSL.



I[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMSA ITPOT'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbhl OCBOEHUS YueOHOoro mnpenMera «Duszukan
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJCTBOBATHCS
chOpMUPOBAHHOKW BHYTPECHHEH MO3UIIMECH JHWYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMbITA W OMNbITA JEITEILHOCTH B MPOLIECCE Peaau3alliid OCHOBHBIX HAIpaBJICHUH
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTD TPAKAAHCKOM MO3ULIUU O0YUAIOIIETOCS KaK aKTUBHOTO
1 OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTHUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIIpPaBJICHUHM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBaTh C  COLMAIBbHBIMU  HWHCTUTYTAaMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHUS;

e CIIOCOOHOCTH OIIEHWBATH CHUTYAIlUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IESATEIIBHOCTH YUEHOTO;

e OCO3HAHHWE JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOMYMUBOTO OYIyIIETO.

3CTETUYECKOI0 BOCIIMTAHMSA:

e OCTETHYECKOE OTHOLICHWE K MHPY, BKIIOYAsA OCTETUKY HAy4YHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI0 BOCIIUTAHUSA:



WHTEPEC K Pa3audHbIM chepaM MpodecCHOHATEHON ACITEIBHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U peann30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TIJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOpa30BaHUIO B 00J1aCTU
(U3UKHN HA TPOTSHKEHUU BCEH JKU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPodIieM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICMCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

pacuIupeHue OmNbITa AESITEIBHOCTH 3KOJIOTHYECKOW HAmpaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKeE.

IHEHHOCTH HAYYHOI'0 MO3HAHMUHA:

c(OpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKHU;

OCO3HAHHE IIEHHOCTH HAy4YHOH JesTeNbHOCTH, TOTOBHOCTh B Ipoliecce
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HUCCIEI0BATEIbCKYIO
JeATEebHOCTh UHIUBUYAILHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUSA
Ba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENbHO  (opMyNIHpoOBaTh U aKTyalM3upoBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENbHOCTH, 3aJaBaTh NAapaMeTpbl U KPUTEPUU HX
JOCTUKEHUS;

BBISBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUYUST B PaccMaTPUBAEMBIX
(bUBUYECKUX SIBICHUSX;

pa3pabaTbiBaTh IJIaH PELICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLUXCS
MaTepUalIbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
pPE3yJbTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JIEITEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peaibHOro,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aMMOICHCTBHS;

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

Ba3oBble ucciienoBarejbcKkue 1eHCTBUA.

BJIAJICTh HAYYHOW TEPMHUHOJIOTHUEN, KIIOUEBBIMHU MOHATHIMU U METOAAMU
bu3nUecKoil HayKH;



BIAJCTh  HaBBIKAMH  Y4YEOHO-WCCIEIOBATENLCKOW W MPOCKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HMKH, CIHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY IIOMCKY METOJIOB pEIICHHUS 3ama4  (PU3NYECKOTO
coJiep KaHusl, MPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUS;

BIAJCTh BHUJAAMH JIEATCILHOCTH I10 TIOJYYCHHIO HOBOTO 3HAHHS, €Tr0
WHTEPIPETAINN, TPEOOPa30BAHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX
CUTyaIlisX, B TOM YHCJIE MPHU CO3JAaHUHU YUEOHBIX IPOCKTOB B 00JACTH
bu3uKy;

BBIIBIISATh TIPUYMHHO-CIICJICTBCHHBIC CBS3M M aKTyaJU3WpOBaTh 3ajaady,
BBIIBUTATh THUNOTE3y €€ pelieHus, HaXOAWTh apPTyMEHTHI  JUIs
JI0Ka3aTeIbCTBA CBOMX YTBEP)KIACHUH, 3a/JaBaTh MapaMeTphbl U KPUTECPUU
peIeHus,

aHAJIM3UPOBAaTh TIOJYYCHHBIC B XOJIc PCIICHHWS 3aJa4d pPe3yJIbTaThl,
KPUTHYCCKH OIICHUBATHh X JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh W (HOPMYJIHPOBATH COOCTBEHHBIC 3aJadyd B 00pa3oBaTeIbHOMN
JCATCIBHOCTH, B TOM YHCJIC TIPH U3yUYCHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYaITUsIM, OIICHHBATh IPHOOPETEHHBIN OTIBIT;
YMETh TICPCHOCUTh 3HAaHHMS 10 (QU3HKE B TPAKTUYCCKYIO 00JacTh
JKU3HEEITEIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00IacTei;
BBIJIBUTATh HOBBIC UJICH, IIPEIaraTh OpUTHHAIBHBIC ITOAXObI U PEIICHHUS,
CTaBUTh MTPOOJIEMBI U 33/1a4H, JIOITyCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora c undgopmanmeii:

BJIa/IETh HABBIKAMH MOJTyueHUsI HHPOpMAaIK (PU3HMUECKOTO COACPKAHMS U3
VUCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IOUCK,
aHallu3, CHCTEMAaTU3allMI0 M MHTEPIPETAlNI0 MHPOPMALUU pa3IHYHbIX
BUJIOB U (OPM TMpECTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMaALIUU;

UCIIONIB30BaTh CpencTBa HH(DOPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMM B  PEIICHWH KOTHHUTHUBHBIX, KOMMYHHUKAaTHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COONIOJIEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECypcocOepeKeHus, IMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3Ha4yeHUs WHGOpMalMU M IEJIEBOM ayAUTOpUH, BBIOUpas
ONTUMAJIbHYIO0 (POPMY MPEICTABICHUS U BU3YATU3ALINH.

KoMMmyHHMKaTHBHBIE YHHBeEpPCaIbHbIe YUeOHbIe 1eliCTBUSA:



OCYUIECTBJISATh OOLIEHHE Ha YpoKax (U3MKH M BO BHEYPOUYHOMU
NEATEIbHOCTH;

pacrno3HaBaTh NPEANOCBUIKM KOH(MIMKTHBIX CHUTyallMd U CMAr4arthb
KOH(JIUKTBI;

Pa3BEPHYTO U JOTUYHO U3JIAraTh CBOXO TOYKY 3PEHHUS C UCIIOIb30BAHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BaTh IPEUMYIIECTBA KOMAHAHOW U MHAMBUAYAJIbHOU
paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBUM C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA;

IIPUHAMATh L€ COBMECTHOM JEATEIBbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTHIKEHHUIO: COCTABIATH ILIAH
JAEUCTBUM, pacpeesaTh poju ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Ka4yeCTBO CBOETO BKJIAJAa M KaXJOTO YYAaCTHHUKAa KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

Ipeularatb HOBBIE IIPOCKTHI, OLICHUBATh HJIEH C IIO3ULUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IOBEICHUE B Pa3IUYHBIX
CUTYaLHSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh UHULIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSATENBLHO OCYILIECTBIIATH TO3HABATENbHYIO ACSTEIBHOCTD B 001aCTH
(U3HKM U aCTPOHOMMH, BBISBIISATH MPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
cOOCTBEHHEIC 3a/1a4H;

CaMOCTOSITEJILHO COCTABJIATH IUIAH PELIEHUS] PACUETHBIX M KaYECTBEHHBIX
3aJa4, IUIaH BBIMOJIHEHUS MPAKTUUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH y4eOHOTO IPEIMETA Ha OCHOBE JIMYHBIX MPEIIOUYTECHHIA;
7ieNaTh OCO3HAHHBIM BBIOOP, apryMEHTHUPOBATh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMH B 00J1acTU
(GU3HUKY, TIOCTOSHHO TIOBBINIATH CBOM 0OOPa30BATENBHBIA U KYJIbTYPHBIHA
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHbIA HHTEJJICKT:

AaBaTb OLCHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPCKTUBLI B ACATCIbHOCTD,
OLOCHHMBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BIIAJICTh HABBIKAMU TIO3HABATEIHHON pediekcmr Kak OCO3HAHUS
COBEPIIAEMBIX JICHCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB H
OCHOBaHUI;

e HCIOJI30BaTh MPUEMBI pe(dIICKCUU JIJIs1 OLICHKU CUTYyalluH, BLIOOpa BEPHOTO

pelieHus;

e YMETh OLICHMBAaTh PUCKU M CBOCBPEMEHHO MPUHUMATh PEIICHHS MO HUX
CHIDKEHHIO;

e TMPWHUMATh MOTHUBBI M apTyMEHTHl JPYTUX IPU aHAJIU3€ pPe3yJIbTaTOB
eI TSIIEHOCTH;

e TPUHUMATH Ce0s1, TOHNMAs CBOM HEIOCTATKU U JOCTOMHCTBA;
e TMPUHUMATh MOTHUBBI M apTyMEHTHl JAPYTHX TPH aHAIW3€ pe3yJIbTaToB
TeSITENBHOCTH;
e TIpHW3HABATh CBOE MPABO W MPABO JAPYTUX HA OMIHUOKH.
B mporecce MOCTHMX)EHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHS IMPOTPAMMBI IO
dbuzuke s ypoOBHS CcpeaHero oOImero o0pa3oBaHHMs Yy 00y4YaroIIMXCs

COBEPIIEHCTBYETCA AMOIMOHATIBHBIN UHTEJUIEKT, MIPEAMOJIararoIuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUIETh HAINPABICHUS PA3BUTUS COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AJaNTUPOBATHCS K
HMOILIMOHAIILHBIM M3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMH, BKIFOYAKOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
U yCIexXy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOIS U3
CBOUX BO3MO>XHOCTEH;

e OMIIATUH, BKJIOYAIOUIEH CIOCOOHOCTh TOHMMATh AMOIMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTBIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CHIOCOOHOCTH K COYYBCTBHIO U COTIEPEKUBAHUIO;

e COLMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPaMBATH
OTHOUIEHUSI C JAPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSBISTH HHTEPEC U
paspemiatb KOHMIUKTHI.

[MTPEJMETHBIE PE3VJIbTATBI

K xoHiy oOyuenusi B 10 knacce ipeMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



NOHMMAaTh POJb (PU3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTHYECKOM, COIMAIBbHOW M OTUYECKOM cdepax NesTeIbHOCTH
YeJioBeKa, POJb U MECTO (M3HKU B COBPEMEHHOUN HAy4YHOM KapTHHE MUPA,
3HAYEHUE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU M
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOpUU B
(dbopMHpOBaHUU MTPEACTABICHHUN O (PU3UIECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (U3NUEeCKUX Tell U MPOIECCOB
(sBHEeHMI): MHEpIMaNbHas CUCTeMa OTCUY€Ta, a0COJIIOTHO TBEPIOE TEJO,
MaTepHualibHasi TOYKa, pABHOYCKOPEHHOE JIBUKEHHE, CBOOOJIHOE NaJeHUE,
abcomoTHO ymipyras jaedopMaius, aOCOMIOTHO YNPYyroe M aOCOJOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Ta3a, JKUIAKOCTH M  TBEPAOTO
(KpUCTAIITUYECKOTO) TeJa, UACANbHBINA T'a3, TOUCUHBIN 3apsijl, OJJHOPOIHOE
AIEKTPUYECKOE TIOJIE;

pasznuyarh yclIOBUs (TpaHULbl, O0JACTH) MPUMEHUMOCTH (PUINUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAHUYECKUE TMPOLIECChl W  SBIICHHS,
UCIOJIb3YysI OCHOBHBIE TIOJIO)KEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOT0 ABMKEHUS, (HOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
ABW)KECHUA, TpeoOpazoBaHus lanumes A CKOPOCTH U TEpEMEIICHHUS,
3akoHbl HbIOTOHA, TMpUHOMO OTHOCUTENbHOCTH ['ammiies, 3akoH
BCEMHUPHOTO TATOTEHMSI, 32aKOHBI COXPAHEHUSI UMITyJIbCa U MEXaHUYECKOU
DHEPruH, CBSI3b PadOTHl CUJIbI C M3MEHEHHEM MEXAHMUYECKOW 3HEprud,
YCIOBHSI pPABHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMi ['anuies, BTOPOro U TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAHEHMSI UMITYyJIbCA M MEXaHUYECKOU
HHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble TmoOJOKeHUs MKT © 3akoHBI MOJEKYISpPHOW (PUBUKU U
TEPMOJUHAMHMKN (CBSI3b JIABJICHHMSI HWJEAIBHOTO Ta3a CcO CpeaHen
KMHETHUYECKOW HHEpruer TEeIIOBOro JBMXKEHUS W KOHUEHTpalHeil ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
SHEPruer TEIIOBOro JBUKEHHUS €ro YacTHUL, CBS3b JIABJICHUS WUICATBHOTO
raza C KOHUEHTpAlMEW MOJIEKYJl MU €ro TEMIIEPATypOu, YpaBHECHHUE
MenneneeBa—Knanelipona, mepBbld 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHHUs! PHEPIruU B TEIUIOBBIX IMpOIEccax), MPU 3TOM HCIOIb30BATh



MAaTEMAaTHYE€CKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
ypaBHeHust MeHneneeBa—KnaneiipoHna;

aHAIM3UPOBATh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, MCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHIMAIbHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUHUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUs NPUMEHMMOCTH 3akoHa Kynona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM Y JJId 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH Jxoyis—JIeHna,
npasuia Kupxroga, 3akonsl @apanes aid 31€KTpoaun3a);

OMKCHIBATh (PU3UYECKUE TPOIECCHl W SIBJICHUS, HMCIOIB3YsS BEITUYUHBI:
IEpEMENIEHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CUJIbL, IaBJIICHUE, TOTEHIUAJIbHAS SHEPTUsl, KHHETUYECKasi SHEPIrus,
MEXaHU4YeCKas YHEPTHs, paboTa CUIIbI, ICHTPOCTPEMUTEIILHOE YCKOPEHUE,
CUJla TSKECTH, CWJIa YNOPYTrOCTH, CHJIa TPEHUSA, MOIIHOCTb, DHEPrusd
B3aMMOJICUCTBUS TeJa ¢ 3eMIIEN BOJIM3H €€ MOBEPXHOCTH, YJHEPTHUS YIIPYTOH
nedopMalvK MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS DJHEPTUsl HUICaTbLHOTO
OJIHOATOMHOTI'0 Tra3a, paboTa uaeaabHOI0 ra3a, OTHOCUTENIbHAS BIAKHOCTh
Bo3ayxa, KIIJ naeanbHOro TEmiaOBOrO NBUTATENSA; JIEKTPUUYECKOE ITOJIE,
HaNpsHKEHHOCTD AJIEKTPUUYECKOTO TOJIS, HAPSHYKEHHOCTD MOJISI TOYEYHOIO
3apsiia WIKM 3apsKEHHOro 11apa B BaKyyMe M B JUAJIEKTPUKE, TOTEHIHAI
AJEKTPOCTATUYECKOTO MOJsA, Pa3HOCTh MOTEHLUHAIOB, 3JIEKTPOIABHXKYILAS
CuJjia, cujia TOKa, HANPSKEHUE, MOIIHOCTh TOKA, JJIEKTPUUYECKass EMKOCTb
IUDIOCKOTO  KOHJEHCATOpa,  CONPOTHUBJIEHHWE  y4yacTKa  Lenu  C
MOCJIEIOBATENBHBIM U MAPAIJIEIBbHBIM COCIMHEHUEM PE3UCTOPOB, SJHEPTHS
AIEKTPUYECKOTO I0JIs1 KOHAEHCATOPA;

OOBSCHATh  OCOOEGHHOCTH  MPOTEKaHUS  (U3UYECKUX  SIBJIICHMIM:
MEXAaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHUE 4YAaCTUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHHE, MudPy3usi, ucrnapeHue,
KUIIEHUE W KOHJEHCAIMS, IJIABJICHHE U KpUCTAIUIN3alMs, HAalIPaBJIEHHOCTh
TeIIoNepeaayu, JICKTPU3aALUS TeJ, SIKBUMOTEHIIMAILHOCTh MOBEPXHOCTHU
3apsIKEHHOT O MPOBOJIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DU3UUECKON BEIUUUHBI OT
IPYTOU C UCTOJIb30BAaHUEM MPAMBIX U3MEPEHUM, IPU ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTH
bu3nyecknux BEIWYMH B BUJE TpadukoB c y4EToM aOCOTIOTHBIX
MOTPEIIHOCTE  M3MEPEHM, JenaTh  BBIBOJBI IO  pe3yJbTaram
WCCIIEIOBAHUSI;



MPOBOJIUTh KOCBEHHBIC H3MEPEHUS (DU3UYCCKUX BEIUYHH, MPU STOM
BBIOMPATh ONTHUMAJIBHBIA METOJl M3MEPEHUSs, OIEHHWBATh A0OCOJIOTHBIC H
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMNBITHI MO MPOBEPKE MPEIIOKEHHOM TUIOTE3bI: MJIaHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh
MOJIyYCHHbIE PEe3YyJbTaThl U JieJlaThb BBIBOJ O CTaTyce MPEAJIOKEHHOU
TUIIOTE3bI;

coOJII01aTh MpaBuiia 6e30MacHOro TPy/la MpU MPOBEICHUH UCCIIETIOBAHUM B
pamMKax  y4yeOHOro  SKCHEpUMEHTa,  NpPaKTUKyMa U y4eOHO-
HCCIIEIOBATENIbCKOM M IMPOEKTHOM JIESITEABHOCTH C HCHOJIb30BAHUEM
W3MEPUTETHHBIX YCTPOUCTB 1 1a00PaTOPHOTO 000PYI0BAHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOU
¢bu3HYecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBUSI O0OOCHOBBIBATH
BBIOOp (QU3MUECKON MOJENM, OTBeYarolmed TpeOoBaHUSIM 3ajaud,
MPUMEHSITH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYIATHI PU3UUECKUX
TEOpUH MpPHU UCIIOIb30BAHUU MAaTeMaTHYECKHX METOJIOB pEUICHUs 3ajad,
MIPOBOAUTH PACUETHI HA OCHOBAHUM MMEIOIINXCS JTaHHBIX, aHAIU3UPOBATH
pe3yIbTaThl U KOPPEKTUPOBATh METOJIBI PEIICHUS C YUYETOM MOTYyYSHHBIX
pE3yIbTaTOB;

pemaTh KadyeCTBEHHbIC 3aJaud, TpeOylollhe TNPUMEHEHUS 3HAaHUM U3
Pa3HBIX pa3JeNnoB Kypca (PU3MKH, a TAKKE UHTETPAIMN 3HAHUN U3 JIPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LETIOYKY pacCyXJACHUN ¢ OMOpoi Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3HYECKUE SIBIICHUS;

UCIIOJB30BaTh TEOPETUYECKHE 3HAaHMUS Uil OOBSICHEHUS OCHOBHBIX
MPUHIUIOB PA0OTHI UBMEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

MIPUBOJIUTH IPUMEPHI BKJIa1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHUE MPOIECCOB OKPYKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAIM3UPOBATH U OIIEHUBATDH MOCIEACTBUSL OBITOBOW M TIPOU3BOICTBEHHON
NESATeTLHOCTU YeJIOBEKa, CBS3aHHOW ¢ (U3MYECKUMH IIpoIlecCaMu, C
MO3UIINHN IKOJIOTHUECKON O€30MMacCHOCTH, MPEJICTABICHUN O palliOHATLHOM
MPUPOJIOTIOIB30BAHUH, & TaKXKE Pa3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAyKM W TEXHOJOTMH JUIsl JaJbHEHIIEro pa3BUTUSL UYEIOBEUECKOTO
0O0IIIECTBA;

MPUMEHSTh Pa3InuHbIe CIOCOOBI pabOThl ¢ MH(pOpMaIend (PU3NIECKOTo
COJICp’KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HWH()OPMAIIMOHHBIX
TEXHOJIOTHIA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE



TEXHOJIOTUHM Ul TOMCKA, NEepepadOTKU M MPEAbSIBICHHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM WH(MOPMAINH, CTPYKTYPUPOBAHUS M UHTEPIIPETAIIUU
uH(oOpMaIMK, TOJIYYEHHOM U3 Pa3IMYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAIM3UPOBATh  MOJIy4aeMyr0  HMHGOpMAmuo0 U OLIEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCA 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHBIE U MI03HABATEJIbHbBIE yMEHUS
CaMOCTOATEILHOTO MPUOOPETEHUSI HOBBIX 3HAHHUM B MTPOIIECCE BHITTOJIHEHUS
MPOEKTHBIX U Y4EeOHO-UCCIEA0BATENIbCKUX PadoT;

paboTaTh B TpyHIe€ C HCIOJIHEHUEM pPa3jIuYHbIX COLMAIBHBIX pOJEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHAIFHO PaclpeaessiTh ACSTEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXIOr0 W3
YYaCTHUKOB TPYMIIBI B pEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K OyAyiel npodeccuoHanbHOU AesTeNbHOCTH O
CHENUATIBHOCTSIM (PU3UKO-TEXHUUYECKOTO TTPOQuIIs.

K xoHiy oOyuenusi B 11 knacce npeaMeTHbIC pe3yJIbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MOHUMATh POJIb PU3UKHU B 3KOHOMHUYECKOW, TEXHOJIOTMUECKOU, COLMAIbHOM
U ATUYECKOUN cdepax NesTeTbHOCTH YeJIOBeKa, POJib U MeCTO (M3UKU B
COBPEMEHHOW HAYYHOU KapTHUHE MUPA, POJIb ACTPOHOMHUU B MPAKTHUUECKOM
ACSITENFHOCTHA YeOBEeKa M JalbHEHIIEM HayYHO-TEXHUYECKOM DPa3BUTHH,
3HAYEHUE OIHCATENIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIUNA (U3MUECKOW TEOPUU — DJIIEKTPOJUHAMHUKH,
CHEIUATbHOM TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢busndeckoil Teopud B (POPMUPOBAHUU TPEJCTABICHUN O (U3MUECKOU
KapTHHE MHpa, MECTO (HU3MYECKOW KapTUHBI MHpa B OOIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHI O IPUPOJIE;
pa3nnyaTh yCIOBUS MPUMEHUMOCTH MOJIeIel PU3NUECKUX TeJ ¥ IPOIECCOB
(s1BJI€HMIT): OJTHOPOJHOE DIIEKTPUUECKOE U OJHOPOJAHOE MATHUTHOE TOJIA,
rapMOHHMYECKHAE KOJEOaHUs, MaTeMaTHYEeCKHH MAasSTHHUK, WIACaTbHBINA
MPY>KUHHBIN MasiTHUK, rapMOHHYECKHE BOJIHBI, U7CabHBIN
KoJIeOaTeNIbHBIN KOHTYp, TOHKas TUH3a, MOJIeTIe aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJCIIM CBETA;

paznuyaTth ycioBUsS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIMU XapakTep (PyHIaMEHTaTbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCTIOJIB30BAHUS YaCTHBIX 3aKOHOB,;

aHaAIM3UPOBATh M OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHUS,
UCIIOJIb3ysl OCHOBHBIC TIOJIOKEHUS U 3aKOHBI JJIEKTPOAMHAMUKH H
CHEIUANIbHOM  TEOPUHU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUus



NEKTPUUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUMHM, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIeMU CO CKOPOCTHIO
M3MEHEHHUsI CUJTbI TOKA, IOCTYJIAThI CIICIIMATbHON TEOPUU OTHOCUTEILHOCTU
OiHIITeTHA);

aHAJTM3UPOBATH U OOBACHITH KBAHTOBBIE IIPOLIECCHI U SABJICHUS, UCTIOJIb3Ys
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHE  ODWHINTEHHA IS
doTordexra, mepBuiit 1 BTOpoi mocTynarsl bopa, MpUHIIKIT COOTHOIIEHHUS
HeonpenenéHHocte [elizenOepra, 3aKOHbI COXpPAHEHUs 3apsI0BOIO H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIIUIX, 3aKOH PATUOAKTUBHOTO
pacmnaja);

OMKCHIBATh (PU3UYECKUE TPOIECCHl U SIBJICHUS, HMCIOIB3YsS BEITUYUHBI:
HaAMPsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHIIUAT 3JIEKTPOCTATHUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBMKYINAsl CUJA, WHIYKIUS
MarHUTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmImepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOWHIYKIHMH, SHEPruUsi MAarHUTHOTO MO
MIPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIBC, ITOJIHASI SHEPTUSL, SHEPT U
MOKOSI CBOOOIHOM YaCTHUIIbI, SHEPTHUS U UMITYJIBC (DOTOHA, MACCOBOE YHCIIO
1 3apsial siApa, SHEPTHs CBSI3U S/Ipa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKUX  SBJICHUM:
AIEKTPOMArHUTHASI UHIYKIUS, CAMOWHYKITUS, PE30HAHC, HHTEP(PEPECHITHS
BOJIH, Judpakuus, JTUCHEpPCHsi, TOJHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpudeckuii 3pdekT (hororddekr), anpda- u 6era-pacnaisl saep,
raMmMma-u3iydeHue saep, puznueckrue NpUHIHUIIB CHIEKTPAIbHOIO aHau3a U
paboTHI 1a3epa;

ONpENENATh HAMpaBICHUE HWHAYKIMA MArHUTHOTO TMOJII MPOBOJHHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTH U300pakeHne, Co3aBaEMOE MIIOCKUM 3€PKajIoM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHSITHUSI, TEOPUU U
3aKOHBl I aHanmu3a U OOBACHEHHMsS (PU3UYECKUX  TPOIECCOB,
MPOUCXOJIAIIUX B 3BE37aX, B 3BE3/IHBIX CHUCTEMaxX, B MEKTaJaKTUYECKOU
cpeje; ABUKEHUSI HEOSCHBIX TeJl, IBOJIIOIIUM 3BE3/] U BCeneHHo;
MPOBOAUTL HCCJIEOBAaHUE 3aBUCUMOCTEN (DU3WYECKUX BEJIMYUH C
UCIIOJB30BAaHUEM TMPAMBIX HW3MEPEHUN, MPU HSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl  IMOJYYECHHOW  3aBUCHMOCTH
bu3nyecknux BEIWYMH B BUJE TpadukoB c y4EToM aOCOTIOTHBIX
MOTPEIIHOCTe  M3MEpPEHUM, JleaTh  BBIBOJABI MO  pe3ysbTaTaM
UCCIIEIOBAHMUS;



IPOBOANTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYUH, TPU HTOM
BbIOMpaTh ONTUMAJIbHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE OTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
MPOBOJUTH OMNBITHI IO MPOBEPKE MPEUIOKEHHON TUIOTE3bI: JIAHUPOBATD
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYeHHbIE PE3yibTaThl U J€JaThb BBIBOJ O CTaTyce MNPEeII0KEHHON
TUIOTE3BL;

OIKCHIBaTh METO/AbI IIOJYUYEHHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la IpU MPOBEICHUH UCCIIEI0BAHUM B
pamMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKyMa U y4eOHO-
UCCJIEIOBATENBCKOM W IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHHEM
M3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHMUS;

pemate pacy€THble 3aJaud C SBHO 33JaHHOM M HESBHO 3aJaHHOU
(bu3nYecKol MOJEeNbl0: Ha OCHOBAaHMM aHajdu3a YCJIOBHUS BBIOMpATH
(du3nuecKkue MOJeNH, OTBeYarou[ue TpeOOBaHUSAM 3aJadyd, MPUMEHSTH
(bopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3UUECKUX TEOPUN
OpU  HCIOJNb30BAaHMM MaTEMAaTUYECKUX METOJOB pELICHHs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUYETOM MOJIYYEHHBIX
pE3yNbTATOB;

pemaTh KayeCTBEHHbIC 3a/Jayd, TpeOylollue MNPUMEHEHHs] 3HaHUM U3
pa3HBIX pa3leNoB Kypca QU3UKH, a TaKKE MHTErpalyuy 3HAHUW U3 IPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY pacCy>XJI€HUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHMS OCHOBHBIX
IPUHIINIIOB pabOThl U3MEPUTEIBHBIX IPUOOPOB, TEXHUYECKUX YCTPONCTB U
TEXHOJIOTMYECKHX MPOIIECCOB;

MPUBOAUTH IPUMEPHI BKJIa1a POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIET0 MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUSL OBITOBOM M MIPOU3BOJICTBEHHON
JESTENbHOCTH 4YEJIOBEKA, CBSA3aHHOW € (PU3MYECKUMH TMpoIleccamu, C
MO3ULIKUNA SKOJOTMYECKON O€30IaCHOCTH, MPEACTABICHUIN O palliOHATBLHOM
IPUPOIOTIONB30BAaHUH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKECHHUN
HAyKM M TEXHOJOTMH Uil JalibHEHIIEro pa3BUTUS YEJIOBEUECKOIo
00I1IeCTBa;

NPUMEHSATh Pa3IuyHble CIOCOObI paboThl ¢ MHpOpMALHUEH (PU3UUECKOrOo
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJOTHI, IPU 3TOM HCIOJIH30BaTh COBPEMEHHbBIE HH(OPMAIOHHBIC
TEXHOJOTMM JJI TOUCKA, MepepadOTKH U MNpeAbsBICHUS Y4YeOHOH u
HAy4YHO-MIOMYJISIPHON MH(OpMaLUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHGOpMaIlMK, TOJYYEHHOW U3 Pa3TUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAIM3UPOBATh  NOJIy4aeMyr0  HMHGOpMAUI0O U OLICHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HaHUM, TaK U HAa OCHOBE
aHaJlM3a UCTOYHUKA HH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U N03HaBaTEJIbHbIE YMEHMUS
CaMOCTOATENIBLHOTO NPUOOPETEHNSI HOBBIX 3HAHUM B MTPOLIECCE BHITIOJIHEHUS
IIPOEKTHBIX U Y4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHEM pa3jIMYHbIX COIMAIbHBIX pPOJEi,
IUTAHUPOBATh PabOTy IPyMIbl, PAlMOHAIBFHO PaclpeaesiTh ACSITEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)J0ro U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PaCCMAaTPUBAEMON MTPOOIIEMEI;

MPOSBISITH MOTUBALIMIO K OyAyiel npohecCHOHaIbHON IeATEIbHOCTH 10
CHEIUATBHOCTSIM (PU3UKO-TEXHUIECKOTO TTPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
Konu4yecTBo yacos
Ne HanmeHnoBaHue pa3/ie/ioB U TeM
KoHnTpoJbHbIe
n/n NporpaMmbl Bcero
padoThbI
Pasznea 1. HAYUHBIA METO/I IO3HAHWSA ITPAUPOIbI
1.1 Hayunslii MeTO MO3HAHUSA TPUPOBI 6
Hroro mo pazneny 6
Pa3nean 2. MEXAHUKA
21 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Craruka TBEpAOro TEna 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Htoro mo pazneny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUU 15

3.2 Tepmonnnamuka. TennoBble MalIuHbI 20

IIpakTH4eckue
padoThbI

DJIEKTPOHHBIE
(uudpossbie)
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [JOK
https://m.edsoo.ru/f16b68d7



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

33 ArperaTHble cocTosiHUS BemecTBa. da3oBbie
' HePEXO/IbI

Uroro no pazaeny

Pa3nea 4. JIEKTPOJAUHAMUKA

4.1 DNEKTPUUECKOE T10JIE
4.2 IToCTOSHHBIN NEKTPUUYECKUI TOK
4.3 Toku B pa3Iu4HbIX Cpeax

Hroro no pazneny

Pasnea 5. ®U3HUYECKHAN MPAKTUKYM

5.1 Pu3nYeCKUil NPaKTUKYM
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

49

24

24

54

16

16

10

170

16

16

bubmuoreka [{OK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [JOK
https://m.edsoo.ru/f16b68d7

bu6mmorexa [JOK
https://m.edsoo.ru/f16b68d7

bu6mmoreka [IOK
https://m.edsoo.ru/f16b68d7



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

11 KITACC

Ne i/

HanmenoBanue pa3jieiioB 4 TeM
NPOrpamMMbl

Paznea 1. JIEKTPOJMHAMUKA

1.1

1.2

MaruurtHoe nose

DNIeKTpOMarHuTHast WHIYKITUS

Hroro no pazneny

Pa3nea 2. KOJIEBAHUSA U BOJTHBI

2.1

2.2

2.3

24

MexaHnuecKkue KoueOaHus

:‘)HCKTpOMaFHI/ITHHG KOoJIEOaHUS

Mexanndeckue 1 QJICKTPOMAarauTHLIC
BOJIHBI

Onrtuka

Hroro no pazaeny

Koan4gecTBOo 4acoB

Bcero

14

13

27

10

15

10

25

60

KoHnTpoJbHbIe
padoThI

Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCUTEJBHOCTH

3.1

Ocuosel CTO

Hroro no pazaeny

5

1

IIpakTH4eckue
padoThI

DJIeKTPOHHbBbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edso00.ru/39859¢f1

bu6mmorexa [JOK
https://m.edso00.ru/39859¢ef1

bu6mmorexa [JOK
https://m.edso0.ru/39859¢ef1
bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1
bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

bu6mmorekxa [JOK
https://m.edso0.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1



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

Pa3nesn 4. KBAHTOBAS ®PU3UKA

4.1 KoprmyckynspHO-BOIHOBOH Ayanu3m 15
4.2 ®usznka aroma 5
43 @du3nKa aTOMHOTO Apa U 3JI€MEHTapHBIX 5
' YaCTHI]
Hroro o pasueny 25

Paznen 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 12

Hroro no pazneny 12

Pazgen 6. PUSHUECKHN MIPAKTUKYM

6.1 ®u3ndecKuil NpakTUKyM 16 16

Hroro no pazneny 16

Pa3nesn 7. OBOBIIAIOIIEE IOBTOPEHHUE

Cucremarusanys 1 00001eHne
MPEIMETHOTO COJICP KAHUS U OTIBITA

7.1 ,, 15
JeSITeIbHOCTH, IPUOOPETEHHOTO TPU
u3ydeHnn Kypca ¢usuku 10 — 11 kmaccos
Htoro mo pazneny 15
PeszepBHOE Bpemst 10

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

bubmnoreka LJOK
https://m.edso00.ru/39859¢ef1

bu6mmoreka [IOK
https://m.edso00.ru/39859¢ef1l

bubmuoreka [{OK
https://m.edso00.ru/39859¢ef1

bu6mmorekxa [JOK
https://m.edso0.ru/39859¢f1



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




IHOYPOYHOE INIAHUPOBAHMUE
10 KVIACC

Tema ypoka

®dusnka — pyHIaMeHTalIbHAS HayKa O
npupoze

HayuHblii METOI TO3HAHUS U METOBI
rccaeaoBaHus GU3NIECKUX SIBICHUI

OKCHEpUMEHT U TEOpUs B IIPOLIECCE
no3HaHus npupoasl. Habmonenue u
9KCIIEPUMEHT B (hU3HKe

Crioco0ObI n3MepeHus GPU3HIECKUX
BETTUYHH

AOCOIIOTHAS U OTHOCHUTEILHAS
MOTPEIHOCTH U3MEPEHUI
(bUBUYECKUX BETMYHUH

MonenupoBanue B ¢puzuke. Poib u
MecTo (pu3uKu B GOPMUPOBAHUU
COBPEMEHHOIN HAy4YHOU KapTHUHBI
MHpa, B IPAKTUUYECKON eI TeIbHOCTH
monen

Mexanunyeckoe aBuxenue. Cucrema
otrcuera. OTHOCUTEIHHOCTD
MEeXaHH4YecKoro ABmkeHus. [psmas u
oOpaTHas 3a/1aul MEXaHUKH

KoaunuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

JlaTa
U3yYeHUs

DJIEKTPOHHBIE
uugposbie
oOpa3oBaTte/ibHbIE

pecypchl

bubmnoreka LJOK
https://m.edsoo.ru/1beef346

bu6mmoreka [JOK
https://m.edsoo.ru/3a7fde29

bu6mmoreka [IOK
https://m.edso0.ru/34c49931

bu6mmoreka [IOK
https://m.edsoo.ru/ca2def03

bu6mmorexa [JOK
https://m.edsoo.ru/7f18fda3

bu6morexa [JOK
https://m.edsoo.ru/eabbded1

bu6mmorexa [JOK
https://m.edsoo.ru/e9a52f02



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

10

11

12

13

14

15

Pannyc-BekTOp MaTepuaJIbHON TOUYKH,

€ro MPOEKLUU Ha OCU KOOPIUHAT.
Tpaexropus. [lepemenenue.
Ckopoctb. X mpoekuuu Ha ocu
KOOpAMHAT

PaBHOMEpHOE IIPAMOJIMHEWHOE
nBkenue. ['paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYDKCHUS

CrnosxeHue nepeMelieHui U
ckopocrei. Pemenue 3agau

HepaBHoMepHOE BHKEHHE.
MrHoBeHHas CKOPOCTh. Y CKOPEHHUE.
[IpssMOnMHENHOE NBUKEHUE C
MIOCTOSIHHBIM YCKOPEHHUEM

I'paduueckoe onucanue
MPSIMOJIUHEIHOTO JBUKEHUS C
MOCTOSIHHBIM YCKOPEHHUEM

CBoOoaHoe majieHre. Y CKopeHue
CcBOOOIHOTO ITafeHNs. 3aBHCHMOCTD
KOOPJIUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX TpaduKu

JIBr>keHue Tesa, OpOIIEHHOTO MO/
yTJIOM K TOPU30HTY

KpuBonnneliHoe 1BUKEHHE.
JIBr>KEHUE 110 OKPY>KHOCTH. YTJI0Bast
U JIMHEWHas cKkopocTh. [lepuon u
yacTtoTta. LleHTpocTpemMurensHoe 1
IIOJIHOE YCKOPEHHE

bu6mmoreka [JOK
https://m.edsoo.ru/30a108a5

bu6mmoreka [JOK
https://m.edso0.ru/89ba7190

bu6mmoreka [IOK
https://m.edsoo.ru/761d18aa

bu6mmoreka [IOK
https://m.edsoo.ru/a99549a7

bu6mmoreka [IOK
https://m.edsoo.ru/b7560bbf

bub6mmorexa [JOK
https://m.edsoo.ru/f738109c

bubmuoreka [JOK
https://m.edsoo.ru/71cbb4f5

bub6mmorexa [JOK
https://m.edsoo.ru/33196fbe



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

16

17

18

19

20

21

22

23

24

25

Konrtponbnast pabora o Teme
"Kunemaruka"

[TepBriif 3akoH HproTOHA.
HNuepuuanpHble CUCTEMBI OTCUETA.
[Ipuniun otHocuTenbHOCTH [ anumnes.
HeunnepuunanpHble cUCTEMBI OTCYETA

Cuna. PaBHOZI€MCTBYIOIIIAs CUJIA.
Bropoii 3akon HetoTona. Macca

Bzaumopeiicteue ten. Tpernil 3akoH
HeroTona

[IpuHUUMI Cynepno3uiuy CUIL.
Pemenue 3agau Ha npUMEHEHUE
3akoHOB HproTOHA

3aKoH BCEMHUPHOI'O TATOTCHUS.
OKBUBaJICHTHOCTD FpaBHTaLII/IOHHOf/'I n
HHCpTHOﬁ MacCChbl

Cuita TSKeCTH U yCKOPEHHE
CBOOOJIHOTO ITa/IeHUs

JIBr>keHre HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMUYECKasi CKOPOCTb. 3aKOHBI
Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona v BUIbI CUI
TpeHus. [|BUxeHue B KHUIKOCTH U
rase ¢ y4€ToM CHJIbl COPOTUBIICHHUS
cpensl

bubmuoreka [{OK
https://m.edsoo.ru/1242f32¢

bu6mmoreka [IOK
https://m.edsoo.ru/5a9e4a64

bubmnoreka LJOK
https://m.edsoo.ru/141d3837

bu6mmorexa [JOK
https://m.edsoo.ru/57dba505

bu6mmoreka [IOK
https://m.edsoo.ru/bdf997th

bu6mmoreka [IOK
https://m.edsoo.ru/9aba2b0a

bu6mmorexa [JOK
https://m.edso00.ru/22757f26

bubmuoreka [JOK
https://m.edsoo.ru/11abfa0a

bub6mmorexa [JOK
https://m.edsoo.ru/0ae2cd84

bu6mmorexa [JOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676



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

26

27

28

29

30

31

32

33

34

Jasnenue. I'ngpocraruueckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocTynaTenbHOE U BpanaTebHOE
JBUKEHUE TBEPIOTrO Tella

MomeHT CHUIIbl OTHOCUTEIBLHO OCH
Bpaienus. [lneqo cubl

CrnosxeHue cuil, NpUIOKEHHBIX K
TBepAOMY Teny. LIeHTp TsxecTu Tena.
VYcioBus paBHOBECHsI TBEPOTO Tea.
Bunsl paBHOBecHs

Pemenue 3agau

KonTponbHas padbota no teme
"lnnamuka. Cratuka TBepaoro tena'"

HNMnynsc MaTepuaibHOU TOYKH,
CUCTEMBI MaTEpUAJIbHBIX TOUEK.
[lentp Macc cucTeMbl MaTEPUAIIBHBIX
Touek. TeopeMa 0 IBMKEHUM LICHTPA
Macc

I/IMHy.]'IBC CHJIBI U UBMCHCHUC
HUMITYJIbCa TEJia. 3aKoH COXpPAaHCHUA
HUMITyJIbCA. PeakTtuBHOE JABUXXCHUC

MOMEHT uMIlyJIbCca MaTEPUATIBLHOM
Toukd. [IpencraBiaeHue o coxpaHeHUN
MOMEHTA UMITYJIbCa B LEHTPAIBHBIX
TIOJISIX

bubmuoreka [{OK
https://m.edsoo.ru/a28aa7ad

bubmnoreka LJOK
bu6mmoreka [IOK
https://m.edsoo.ru/2b95d57e

bu6mmorexa [JOK
https://m.edsoo.ru/653d3459

bu6mmorexa [JOK
https://m.edsoo.ru/9aa79a7d

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

bu6mmorexa [JOK
https://m.edsoo0.ru/9f5a574¢c

bu6mmoreka [JOK
https://m.edsoo.ru/4bb8294b

bubmuoreka [{OK
https://m.edso0.ru/13f0a221

bu6mmoreka [IOK
https://m.edso0.ru/d6532eh9



https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9

35

36

37

38

39

40

41

42

43

Pemenue 3agau

PaGora cuibl Ha ManoM 1 Ha
KOHCYHOM IICPEMCIICHUM.
I'paduueckoe npencraBneHne pabOTHI
CHJIBL. MOIIHOCTD CHJIBI

Kunernueckas sneprus. Teopema o0
M3MEHEHUH KHHETHYECKOU YHEPTUU
MaTepUaIbHON TOYKH

[ToTeHnmanbHble U HEMOTEHIUAILHBIE
cunbl. [loTeHIManbHas SHEPrUs.
Bropas kocMHuueckast CKOpOCThb

Tpetbs kocmMuueckasi ckopocTb. CBs3b
paboThI HEMTOTEHIIMATIBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON SHEPIrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPTUn

Ypyrue u Heynpyrue CTOIKHOBEHHS.
YpaBHeHnue bepHymum U1 naeanbHON
KUIKOCTU

Kontponbnas paboTa mo Teme
"3aKOHBI COXPAHEHUS B MEXAHUKE"

Pa3BuTune npenacraBieHuid 0 npupoie
Ter10Thl. OCHOBHBIE TIOJOKECHUS
MKT. duddysus. bpoyHosckoe
JBUKCHHE

Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TEJ. XapakTep ABWKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIECTBA

bub6mmorexa [JOK
https://m.edsoo.ru/f7706d63

bu6mmorexa [JOK
https://m.eds00.ru/913974c7

bu6mmoreka [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

bu6mmoreka [IOK
https://m.edsoo.ru/f30f43b6

bu6morexa [JOK
https://m.edsoo.ru/474e7c4a

bub6mmorexa [JOK
https://m.edsoo.ru/b0a4445f

bub6mmorexa [JOK
https://m.edsoo.ru/c44d02e2



https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2

44

45

46

47

48

49

50

51

52

53

54

Macca u pa3Mepsl MOJIEKYJT (ATOMOB).

Konnuectso Bemectsa. Ilocrosanas
ABoraapo

Temneparypa. TermioBoe paBHOBeCHE.

[Ilkana [enbcust

Pemenue 3amau

NneansHblii ra3. 'a30BbIe 3aKOHBI

YpaBHenue Menzeneena-
Kunaneiipona. Pemenue 3anau

AGcomoTHas TemepaTypa. 3akoH
JanpTona

I/I3OHpOIl€CCI>I B MACAJIbHOM ra3€ C
IIOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduyeckoe npepcraBneHne
U30IIPOLIECCOB: U30TEPMa, U30X0Pa,
nzobapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3amau

CBs3b a0COMIOTHOM TeMIepaTypbl
TEPMOJNHAMUYECKON CUCTEMBI CO
CpeaHEel KHHETUYECKON dHEprue
MOCTYIATEIBHOTO TEMJIOBOTO
JIBIDKEHNS €€ YacTHIl

bu6mmoreka [JOK
https://m.edsoo.ru/c5b72ab7

bu6mmoreka [IOK
https://m.edso00.ru/0070d493

bubmnoreka LJOK
https://m.edsoo.ru/1531aba5

bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [IOK
https://m.edsoo.ru/8d12c328

bub6mmorexa [JOK
https://m.edsoo.ru/14e02d1f

bub6mmoreka [JOK
https://m.edso00.ru/68878d51

bu6mmoreka [IOK
https://m.edso00.ru/1344327b

bu6mmoreka [IOK
https://m.edsoo.ru/c8094721

bubmuoreka [{OK
https://m.edso0.ru/10265a05

https://m.edsoo.ru/c38af875



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
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57

58

59

60

61

62

O0001IeHrE U CUCTEMATU3ALIUS
sganuii o reme "Ocuosslt MKT"

KonTponbHas paboTa 1o Teme
"OcuoBsl MKT"

TepmoanHaMHuueckas CUCTEMA.
3ananue BHEMHUX ycaoBuid 1uist T
cucteMbl. BHenHue u BHyTpeHHHE
napameTpsl. [TapameTrpsr T/l cuctembl
KaK CpeJHHE 3HAUYEHUS BEINYUH,
OIMCHIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKHY.
Camonpou3sBoJibHas penakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

Monenb nIeaJIsLHOTO Ta3a B
TEPMOJMHAMUKE. Y CJIOBUS
MIPUMEHUMOCTH ATOU MOJIEITH

VYpasuenune MeHneneea-Kianelpona
Y BBIPQ)KCHUE JIJIs1 BHYTPEHHEN
SHEPrUu

BeIpaxeHnue i BHyTpEHHEH SHEPIrun
OJIHOATOMHOT'0 HJI€aIbHOI'O Ta3a.
KBa3ucratnueckue u HecTaTUYECKUE
IIPOLIECCHI

OnemenTapHas paboTa B
TEPMOAMHAMUKE. Brruncienne
pabotsl o rpaduKy mpoiecca Ha pV-
auarpamme

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

bubmnoreka LJOK
https://m.edsoo.ru/13adad59

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

bu6mmoreka [IOK
https://m.edsoo.ru/8ec512f0

bu6mmorexa [JOK
https://m.edso00.ru/29355001

bu6mmoreka [JOK
https://m.edsoo.ru/bal178d0

bu6mmorexa [JOK
https://m.edsoo.ru/ac5cacl5

bubmuoreka [{OK
https://m.edso00.ru/741d5738



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
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70

71

72

73

Tennonepenaya xkak crnocod
U3MeHeHus BHyTpeHHe! sHepruun T /1
CUCTEeMBbI 0€3 coBepIlIeHUs PadoThI

KOHBCKLII/IH, TCILIOIIPOBOAHOCTD,
HU3JTy4YCHUC

KommuectBo TennoTel. TemoéMKOCTE
Tena. Y ienpHasi U MOJIsIpHast
TEINIOEMKOCTH BelllecTBa. Y AeIbHas
TEIUIOTa CrOPAHUS TOILJIMBA

Pacuér konmyecTBa TEIUIOTHI IpH
TeIIonepeaye

[TonsiTre 06 anquadbaTHOM Mporecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonnyecTBo TemnoTs! u paboTa Kak
MEpbI U3MEHEHUS BHYTPEHHEN
sHepruu T/] cucrempl

BTopoii 3ak0H TepMOJIMHAMUKY TSI
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTumocTh
MIPUPOIHBIX IPOLIECCOB

[TpuHIUIIBI AEHCTBUS TEIIIOBBIX
maryH. KT

MaxkcumanbsHoe 3Hauenre KITM. I{uxn
Kapno

Pemenue 3amau

DKOJIOTHYECKUE ACIIEKTHI
HUCHOJb30BAHUS TEIJIOBBIX

bu6mmoreka [JOK
https://m.edsoo.ru/3d734561

bu6mmoreka [IOK
https://m.edsoo.ru/157b54cd

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

bu6mmorexa [JOK
https://m.edsoo.ru/ldb5ad4e

bu6mmoreka [JOK
https://m.edso0.ru/d8098824

bu6mmoreka [IOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [IOK
https://m.edsoo.ru/c6f4f464

bu6mmorexa [JOK
https://m.edsoo.ru/2e945513

bub6mmorexa [JOK
https://m.edsoo.ru/fe3857b9

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

bubmuoreka [{OK
https://m.edso00.ru/9867aaa7



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7

nsurareneil. TernoBoe 3arps3HeHne
OKpYXKaIoIIEeH Cpeabl
bu6mmoreka [IOK

P 1
CIICHMEC 3a1a9 https://m.eds00.ru/c8c70432

O000I1IIeHNE U CUCTEMATHU3ALUS
bu6mmoreka [IOK

7 "T . 1
SHAHM [0 TEME 1 CpMOIHaMITRa https://m.edso0.ru/28d62b3f

TemmoBeie MAIIUHBL"

Kontposbhas paboTa mo teme
"TepmoauHamuka. TerioBbie 1 1
MAaIIuHb"

bubmnoreka LJOK
https://m.edsoo.ru/1b6e26¢c5

ITapooOpa3zoBanue U KOHICHCAIIHA.
PoobP bub6mmorexa [JOK

Hcnapenne u kunenue. Venbas 1 https://m.edsoo.ru/6f8e6777

TCILIOTa nap006pa30BaHI/1;1

HaCbIHICHHI)IG 1 HCHACBhIIICHHBIC
Imapsl. KadecTtBeHHAas 3aBUCUMOCTD
IINIOTHOCTH U JaBJICHHUA HACBIIIICHHOI'O

78

79

80

81

napa oT TeMIlepaTyphl, UX
HE3aBHCUMOCTH OT 00bEMa

HACBIIICHHOT'O I1apa. 3aBHCHMOCTD
TCMIICPATYPhbI KUIICHUA OT JAaBJICHUS B

JKUIKOCTH

BrnaxHocTs Bo3ayxa. AOCONMIOTHAS U

OTHOCHUTCJ/IbHAsA BJIA)KHOCTB

Pemenue 3amau

Teépnoe Teno. Kpucramnuueckue u
aMmopdHbIe Teaa. AHU3OTPOIUS

CBOMCTB KpHUCTAJIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/f5¢17d02

bu6mmoreka [IOK
https://m.edsoo.ru/30ebbb79

bu6morexa [JOK
https://m.edsoo.ru/18e95ff3

bu6morexa [JOK
https://m.edsoo.ru/20a88a03



https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03

82

83

84

85

86

87

88

89

90

[InaBneHue u KpucTaUIU3ALMSL.
VY enpHas TEIoTa I1aBICHUs.
CyOnmumarust

Hedopmaruu TBEPIOTO TeNa.
Pacrsxenue u cxarue. CnBur.
Mopyns FOura. [penen ynpyrux
nedopmaruit

TemnnoBoe pacumpeHue KUJIKOCTeN 1

TBEPIBIX TeJI. AHFaPMOHU3M
TEIUIOBBIX KOJIEOaHUH 4aCTHIL
BELIECTBA

[IpeoGpaszoBanue sHEPTUU B (Pa30BBIX

nepexoaax

VpaBHeHHe TEMI0BOro OazaHca

Pemrenne 3agau

IToBepXHOCTHOE HATSKEHHUE.
Kanunnsipuele siBnenus. JlaBnenue
M0, UICKPUBJIEHHOM MOBEPXHOCTHIO
xuakoctu. Gopmyia Jlamnaca
O00011IeHrEe U CHUCTEMAaTU3 AN
3HaHU# 1o TeMe "ArperaTHbie
cocTosiHUS BemiecTBa. Da3oBbIe
nepexonr"

Kontponbnas paboTa mo Teme

"ArperatHble COCTOSIHUS BEILIECTBA.

®dazoBble epexoan”

bu6mmoreka [JOK
https://m.edsoo.ru/6ee91e9f

bu6mmoreka [IOK
https://m.edsoo.ru/dalaabl10

bu6mmoreka [IOK
https://m.edsoo.ru/7ba5edf2

bu6mmoreka [IOK
https://m.edso0.ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab1521fb
bu6mmoreka [IOK
https://m.edsoo.ru/8ab7f40d

bu6mmoreka [IOK
https://m.edsoo.ru/b42f1f97

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575¢c

bu6morexa [JOK
https://m.edsoo.ru/7dc2a739



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
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DnexTpu3aiys el U e€ IpOosSBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buna
ANEKTPUUICCKUX 3aPSJIOB.
[TpOBOAHWKY, TUIIEKTPUKH U
MOJTYTIPOBOTHUKHA

DneMEHTApHBINA ANEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
IIEKTPUYECKOTO 3apsAaa

Bzaumopenictue 3apanoB. Toueunsie
3apsasbl. 3akoH KynoHna

Pemenue 3amau

Dnekrpuueckoe nose. Ero nelicteue
Ha DJIEKTPUICCKHE 3aPsIJIbI

Hanpssk€HHOCTB DIIEKTPUYECKOTO
nonisi. [IpoOnsbIit 3apsz. Jlnanu
HaNpsKEHHOCTU DJIEKTPUUECKOTO
niosist. OTHOPOJTHOE HIIEKTPUYECKOE
oJie

IloTeH1IMaIbHOCTH
QJICKTPOCTATUYCCKOI'O ITOJIA. Pa3zHocth
MMOTCHIUAJIOB 1 HAIPSIXKCHUC

HOTGHI_[I/IaJ'IBHaH SHEPTIU: 3apsaa B
QJICKTPOCTATUYCCKOM II0JIC.
HOTGHI_[I/IaJI QJICKTPOCTATUYCCKOT' O
10JI4

bu6mmoreka [JOK
https://m.edsoo.ru/laff445f

bu6mmoreka [JOK
https://m.edsoo.ru/f49afd24

bu6mmoreka [IOK
https://m.edsoo.ru/445b7746

bubmnoreka LJOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bub6mmorexa [JOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [JOK
https://m.edsoo.ru/3dac6957

bubmuoreka [{OK
https://m.eds00.ru/80021447

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



https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
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110

CBs13b HaNPSKEHHOCTHU OIS U
Pa3sHOCTH NIOTEHLUAIIOB JUIs
IEKTPOCTATUYECKOTO TIOJIS
[TpuHumn cynepno3suuuu
ANEKTPUYECKUX TOJIEH

Pemenue 3amau

[Tone Toueunoro 3apsna. [ose
PaBHOMEPHO 3apsHKEHHOU cdepbl

[Tone paBHOMEPHO 3apSIKEHHOTO 11O
00Bémy mapa. Ilone paBHOMEpHO
3apsHKEHHON OECKOHEUHON TIOCKOCTH
[IpoBOHMKY B 3EKTPOCTATHUECKOM
noJie. Y CJIOBUE paBHOBECHS 3apsii0B
JIM3IeKTPUKHU U MTOJTYTIPOBOIHUKHU B
ANEKTPOCTATUYECKOM T10JI€

Konpaencarop. neKTpoEMKOCTb
KOHJIEHCATOPa. DIIEKTPOEMKOCTH
IUIOCKOTO KOH/IEHCATOPa

[TapannensHOE coeMHEHNE
KOHJICHCATOPOB

IlocnenoBaTenbHOE COSAUHCHIE
KOHACHCATOPOB

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

Pemenue 3agau

bu6mmoreka [JOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [IOK
https://m.edsoo.ru/Ocfe4a6c

bubmnoreka LJOK
https://m.edso0.ru/5a582263

bubmnoreka LJOK
https://m.edsoo.ru/b297b5c3

bu6mmorexa [JOK
https://m.edsoo.ru/f7a665ee

bu6mmoreka [JOK
https://m.edsoo.ru/32405eab

bu6mmoreka [IOK
https://m.edsoo.ru/060ebab5

bub6mmorexa [JOK
https://m.edsoo.ru/845b4f73

bub6mmoreka [JOK
https://m.edsoo.ru/d11e8ce?

bubmuoreka [{OK
https://m.edso00.ru/1€992920

bu6mmoreka [IOK
https://m.edsoo.ru/73a34f18

bubmuoreka [{OK
https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
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119

120

121

JIBr>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPOJHOM 3JIEKTPUUECKOM I10JIE

Pemrenue 3agau

O0001enne 1 CUCTEMATH3AIUS
3HaHUH 10 TeMe "DIEeKTpUIecKoe
moJjie"

KonTponbHast padota no teme
"DnexTpuueckoe moie"

Cuia Toka. I1ocTOSIHHBII TOK.
VYcnoBusi cyliecTBOBaHUs
MOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKA

Hctounnku Toka. Hanpsbxenue u
SC

3akon OMa i ydacTKa Lemnu.
DNEKTPUUECKOE COIIPOTUBIICHUE

3aBUCHMOCTD COIIPOTUBJICHUA
OIHOPOJHOTO MPOBOAHUKA OT €TI0
JJIMHBI U TIOIAIU MOIICPEUYHOTO
CCUCHUA

y,[[eJ'IBHOG COIIPOTHUBJICHHUEC BCUICCTBA.

Pemenue 3amau

ITocnenoBarenpHOE, TapaLIEIbHOE,
CMEIIIAaHHOE COCANHECHHE
IIPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX
JeKTpudecKux nenei. Ilpasuna
Kupxroda

bubmuoreka [{OK
https://m.edsoo.ru/8341d6ac

bu6mmorexa [JOK
https://m.edso0.ru/5752603f

bu6mmoreka [JOK
https://m.edsoo.ru/cefe90e9

bubmnoreka LJOK
https://m.edso0.ru/233311b5

bu6mmorexa [JOK
https://m.edso0.ru/0839a115

bu6mmoreka [JOK
https://m.edsoo.ru/f14f251e

but6mmoreka [IOK
https://m.edsoo.ru/95fcdf51

bu6mmoreka [IOK
https://m.edso0.ru/437f8300

bu6morexa [JOK
https://m.edsoo.ru/236f7e07

bu6mmorexa [JOK
https://m.edsoo0.ru/1794cf37



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
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Pemenue 3agau

PaGora anekTpudyeckoro Toka. 3akoH
Hxoyns —Jlenna

Pemenue 3amau

MOIITHOCTD AIEKTPHUUECKOTO TOKA.
TemnoBas MOIIHOCTB, BBIACISICEMAsA HA
pesucrope

Pemenue 3azau

O/J1C 1 BHyTpEeHHEE CONTPOTUBIICHUE
HMCTOYHUKA TOKA

3akon Oma 115 MOTHOM (3aMKHYTO# )
ANIEKTPHUYECKON TIeTTH

Pemrenue 3agau
MOIIHOCTh UCTOYHHKA TOKA

KOpOTKOC 3aMbIKaHHUE

KOH)ICHC&TOp B IICIIM ITIOCTOSAHHOI'O
TOKa

Pemenue 3amau

Pemenue 3agay mo reme
"I[TocTOSHHBIN 3JIEKTPUYECKHI TOK"

bub6mmorexa [JOK
https://m.edso00.ru/3881b469

bubmuoreka [{OK
https://m.edsoo.ru/a3605c5c¢

bu6mmoreka [JOK
https://m.edsoo.ru/6761bf0f

bu6mmoreka [JOK
https://m.edso00.ru/99750a6f

bu6mmoreka [JOK
https://m.edsoo.ru/eb72fc24

but6mmoreka [JOK
https://m.edsoo.ru/72d453af
bu6mmoreka [IOK
https://m.edsoo.ru/221f40fb
bu6mmorexa [JOK
https://m.edso00.ru/3580b679

bu6mmoreka [IOK
https://m.edsoo.ru/a0ae51d8

bu6mmoreka [JOK
https://m.edso0.ru/546f5632

bu6mmoreka [IOK
https://m.edso0.ru/35368f3e

bu6mmoreka [IOK
https://m.edsoo.ru/4410cef0

bu6mmorexa [JOK
https://m.edsoo.ru/a7340a29



https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
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145

Pewenue 3anau o reme
"[locTOSIHHBIN 31€KTpUYECKUN TOK"

Pemienue 3anad o reme
"[IoCTOSHHBIN 7IEKTPUUECKUN TOK"

O00011IeHNEe U CUCTEMAaTU3 AL
3HaHu# 110 Teme "I1oCTOSTHHBIN
AJIEKTPUYECKUM TOK"

KonTponbHas padbota no teme
"[TocTOSIHHBIN 37eKTpUYECKUN TOK"

DNeKTpruYecKasi IPOBOAUMOCTD
Pa3IMYHBIX BEIIECTB. DIIEKTPUUECKUI
TOK B MeTajiax. CBEpXIpOBOAUMOCTD

DIIEKTPUYECKUI TOK B pacTBOpax U
pacruiaBax 3JeKTPOJTUTOB. 3aKOHbI
®dapanest 1715 IEKTPOIU3a

DJIeKTpUYECKUi TOK B razax. [lnazma

DIIEKTPUYECKHUN TOK B BaKyyMe.
BakyymHble mpu6opsl

DIEeKTPUUYECKHUM TOK B
MOJTYTIPOBOTHUKAX

[TosynpoBoAHKUKOBBIE TPUOOPHI

DuU3HUECKU PAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U
HaIpsDKEHUS B LIEMU OCTOSIHHOTO
TOKA IPY IIOMOIIM aHAJIOTOBBIX U
IU(PPOBBIX U3MEPHUTEIBHBIX

bubmuoreka [{OK
https://m.edso0.ru/744261b8

bubmnoreka LJOK
https://m.edsoo.ru/eb5d4687

bu6mmorexa [JOK
https://m.edsoo.ru/bfd7a050

bu6mmoreka [JOK
https://m.edsoo.ru/1885ddf1

bu6mmoreka [IOK
https://m.edsoo.ru/da794295

bu6mmoreka [IOK
https://m.edsoo.ru/4b423491

bu6mmoreka [IOK
https://m.edso00.ru/92d92f76

bu6mmorexa [JOK
https://m.edsoo.ru/2E+160

bub6mmoreka [JOK
https://m.edsoo.ru/ab61c660

bub6mmorexa [JOK
https://m.edso00.ru/83622200

bub6mmorexa [JOK
https://m.edsoo.ru/5643ea56



https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
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pubopoB" uiK "3HaKOMCTBO C
uudpoBoii 1aboparopueii no pusnke.
[Tpumeps! m3mepeHust GU3nIecKux
BEJIMYHUH ITPH TOMOIIN
KOMITBIOTEPHBIX JAaTYUKOB"

PuU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHUSI C LIEJIbIO ONpEIeTICHUS
MIHOBEHHOH cKopocTH"

Du3HUECKUi PAKTUKYM 110 TEME
"N3mepeHue ycKOpeHusl Ipu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIIBMKEHHUH 110 HAKJIOHHOM MI0CKOoCTH"
nin "Uccnenosanue 3aBUCUMOCTU
IyTH OT BPEMEHH NIpU
PaBHOYCKOPEHHOM JIBH>KEHUN"

PU3HUECKUHN IPAKTUKYM 110 TEME
"N3mepenune ycKopeHHsI CBOOOTHOTO
nanenus" win "M3yuenne nBUKEHUS
Tesa, OPOIIEHHOTO TOPU30HTATLHO"

PU3HUECKUHN IPAKTUKYM 110 TEME
"N3yueHue qBUKEHUS Tea 110
OKPYHOCTH C IMOCTOSHHOM MO
MOJTYJIIO CKOPOCTBIO" WIIH
"UcciaenoBaHue 3aBUCUMOCTH
neproja oopamieHusi KOHUYECKOTOo
MasiTHUKA OT €ro napamerpos"”

DU3NYECKUN TPAKTUKYM 10 TEME
"M3Mmepenue paBHOICUCTBYIOIICH

bu6mmoreka [JOK
https://m.edsoo.ru/f6292f5f

bu6mmorexa [JOK
https://m.edsoo.ru/6960b6ef

bu6mmorexa [JOK
https://m.edsoo.ru/d1ea2402

bu6morexa [JOK
https://m.edsoo.ru/bcf53514

bu6mmorexa [JOK
https://m.edsoo.ru/0b34db84



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
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CWJIBI TP IBMKEHUU OpyCKa 1o
HAKJIOHHOH INTOCKOCTH" HMIIH
"[IpoBepka runoTessbl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1Mo HaKJIOHHOM ITOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

PuU3NYECKUH IPAKTUKYM 110 TEME
"HMccnenoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOZHUKAIOIIUX B IPY>KUHE
U pEe3MHOBOM 00paslie, 0T UX
nedhopmarun” win "Mzydenue
JBUKEHMSI CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOU Yepe3 JIETKUI
010K"

DuU3NYECKU TPAKTUKYM 10 TEME
"U3mepenue kordduimeHTa TpeHus
10 BEJIMYUHE YTIOBOTO

k03 durmenta 3aBucumoctu Frp(N)"
niu "HccnenoBanue JBUKEHUS
OpycKa 10 HaKJIOHHOM IJIOCKOCTHU C
MIEpEMEHHBIM KO3(PPUIIIEHTOM
Tpenus" win "M3ydyeHue qBUKEeHUs
rpy3a Ha BaJly ¢ TpeHHeM"

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue yciaoBUil paBHOBECHS
TBEPIOTO TENA, UMEIOIIETO OCh
BpameHus" win "KoHcTpynpoBanue
KPOHILTENHOB U PACUYET CUII
ynpyroctu" uin "U3yuenue

bubmnoreka LJOK
https://m.edsoo.ru/b55b81al

but6mmoreka [IOK
https://m.edsoo.ru/b83b1607

bu6mmorexa [JOK
https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7
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YCTOMYHUBOCTH TBEPAOTO TEIIA,
HMMEIOLLETO TUIOMIA/Ib ONophI"

DuU3NYECKUN MPAKTUKYM 10 TEME
"N3mepeHune umimybca Tesa 1o
TopMO3HOMY IIyTH" uin "3mepenue
CHWJIBI TSITH, CKOPOCTH MOJIETN
3JEKTPOMOOUJIS U MOIIHOCTHU CHJIBI
Taru" win "CpaBHEeHHE U3MEHEHUS
HMITyJIbCA TeJla C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue CoXpaHeHus
UMILyJIbCa IPU YIIPYTOM
B3auMozeiicteun" wiu "M3mepenue
KMHETUYECKOM SHEPTUU TeJla 10
TOPMO3HOMY ITyTH"

DuU3NYECKU TPAKTUKYM 10 TEME
"N3yueHne U30TepMUYECKOTO
mporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue ITUPPOBOI
nabopatopun)" wiu "MUzydyenue
M30XOPHOTO Tpoliecca" uin
"U3ydenne nzobapHoro mporecca”
unu "[IpoBepka ypaBHEHUS
COCTOSAHHUS"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue yenbHON
temwtoémkoctr'" minn "Uccienosanue
MpoIEecca OCThIBAHUS BeIleCTBA" MU
"UccnenoBanue aguadbaTHOro
npouecca” unu "M3ydenue

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

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

bu6mmorexa [JOK
https://m.edsoo.ru/2f2faab1



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

157

158

159

B3alMOCBSI3U 3HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS
U TeMIepaTypbl KUIEHUS KUAKOCTEN"

Du3NUeCKUi PAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
HCIIApEHUs KUAKOCTEN" Un
"N3mepenue yenbHON TEII0ThI
maBieHus Jpaa" unm "M3ydenne
CBOMCTB HAChIILIEHHBIX apoB" WU
"N3mepenune abCOMOTHON BIAKHOCTH
BO3/yXa M OLICHKA MacChl IapOB B
nomenieHun". M3mepenue

KO3 pHIIMEHTa TOBEPXHOCTHOTO
HaTSKEHUS

DuU3NYECKU TPAKTUKYM 10 TEME
"HaOmroienne npeBparieHus SJHepruu
3apsKEHHOT0 KOHJIEHCAaTopa B
SHEPTUIO U3TYyUYEHHUsI CBETOIMOAA" WU
"N3yueHue npoTekaHus TOKa B LIETH,
cojiepxarieit KonaeHcaTop" wiu
"Pacrnipenenenue pa3HoCTH
MOTEHITUAJIOB (HAMPSDKEHUS) TIPH
MOCIIEI0BATEIbHOM COCIMHEHUN
KOHJIEHCAaTOpOB"

®u3HUECKU NPAKTUKYM 110 TEME
"UcciaenoBaHue CMENIAHHOTO
COEJIMHEHUS PE3UCTOPOB" WIH
"N3Mmepenue yienpHoro
COINIPOTHBIIEHUS IIPOBOJHUKOB' WK

bu6mmorexa [JOK
https://m.edsoo.ru/6bl1a23b5

bub6mmoreka [JOK
https://m.edsoo.ru/ec424377

bu6mmorexa [JOK
https://m.edsoo.ru/2b179d98



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

160

161

162

163

164

165

166

"UcciaenoBanne 3aBUCUMOCTH CUJIBI
TOKA OT HATPSHKEHUS JIJIS JIAMITBI
HakajuBauug"

Du3NUeCKUi PAKTUKYM 110 TEME
"HaGmronenue anekrponuza’ wim
"N3mepeHue 3apsiia 0THOBAJIEHTHOTO
nona" wiu "Vccnenosanue
3aBUCUMOCTH COTPOTUBIICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
iy "CHSITHE BOJIbT-aMIIEPHOM
XapaKTEPUCTUKH Aroaa"

PesepBHeIil ypok. O600IeHHE 1
CUCTEMAaTH3aIHs 3HAHHUI 110 TeMe
"Kunematuka"

PesepBHelit ypok. O6001IeHHE U
cCHCTEMaTH3allns 3HAHHUH 110 TeME
"Iunamuka"

PesepBubIil ypok. O6001eHNE 1
cucTeMaTH3alys 3HaHUH [0 Teme
"Craruka TBEpAOro tena”

PesepBubIil ypok. O6001eHNE 1
CUCTeMaTH3alus 3HAaHUI 110 TeMe
"3aKOHBI COXpPAHEHHUS B MEXaHUKE"

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJIIPHOKHHETUYECKON
Teopun"

PesepBHeIil ypok. O000mICHHE 1
CHCTeMAaTH3aIUs 3HAHUH 10 TeMe

bu6mmoreka [JOK
https://m.edso0.ru/64b6e901

bu6mmorexa [JOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [JOK
https://m.edso00.ru/3149956b

bu6mmoreka [IOK
https://m.edso0.ru/0f9752ac

bu6mmoreka [IOK
https://m.edsoo.ru/6c0df9cc

bu6morexa [JOK
https://m.edsoo.ru/de148976

bub6mmorexa [JOK
https://m.edsoo.ru/Obcc77cl



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

167

168

169

170

"Tepmoannamuka. TernaoBsie
MAaIIuHb"

PesepBubIil ypok. O6001eHNE 1
CUCTeMAaTH3alus 3HAHUI 110 TeMe

"ArperatHbleé COCTOSIHHSI BEIIECTBA.

®dazoBbie Iepexoan"

PesepBubIil ypok. O6001eHNE 1
cUCTEeMaTH3alUs 3HAHHUH 110 TEME
"Onexkrpuueckoe nojue"

PeseprubIiil ypok. O6001eHIE 1
cucreMatu3anuda 3HAHUH 110 TEME

"TIocTOSTHHBIN ANEKTPUUECKUN TOK'

PesepBHeIil ypok. O600IeHHE 1
cHCTEMaTH3alus 3HAaHUH 110 TEME
"Toku B pa3nnyHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16

bu6mmoreka [IOK
https://m.edsoo.ru/59ca5c91

bubmnoreka LJOK
https://m.edsoo.ru/f2381c0c

bu6mmorexa [JOK
https://m.edsoo.ru/3cae6dal

bu6mmoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

Ne
n/n

Tema ypoka

B3anMoaelicTBUE ITIOCTOSHHBIX
MAarHuTOB U IPOBOJHUKOB C TOKOM.
MaruutHoe noJie. ['unoreza Amnepa
BekTop MarHuTHON MHAYKLUU.
[IpuHIuI cynepno3unumn
MAarHUTHBIX noJel. JInnnn
MarHuTHON UHAYKIIUU

MarauTHO€ noJie MPOBOIHHUKA C
TokoM. OmbIT Dpcrena

Cuna Amrnepa, e€ HanpaBJIeHUE U
MOZYJIb

Penrenue 3amau

[Ipumenenue 3akoHa AMriepa.
DIEeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBiieHUE U
MOJyJIb. JIBUKEHHE 3apsyKEHHOM
YaCcTULIBI B OJHOPOJHOM MarHUTHOM
nosne

Pemrenue 3agau

KoanyecTBO 4acos

Bcero

KoHnTpoibHbIe
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3YYCeHUS

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmorexa [JOK
https://m.edsoo.ru/487a8593

bubmmorexa [JOK
https://m.edsoo.ru/4clabcch

bu6mmoreka [JOK
https://m.edsoo.ru/d35d5262

bu6mmoreka [IOK
https://m.edso0.ru/26d9c5ba

bu6mmoreka [IOK
https://m.edsoo.ru/a37a0c21

bu6mmoreka [IOK
https://m.edsoo.ru/ad7718d7

bu6mmorexa [JOK
https://m.edsoo.ru/c97afaal

bu6mmorexa [JOK
https://m.edsoo.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

10

11

12

13

14

15

16

17

18

19

20

Pa6ota cuel Jlopenna

Pemenue 3agau

MarauTtHoe 110JI€ B BEILIECTBE.
deppomMarHeTUKy, napa- u
UaMarHeTUKU

OcHOBHBIE CBOMCTBA
dbeppomarueTukos. [Ipumenenue
(heppoMarHeTUKoB

Peutenue 3amay nmo reme
"MaruutHoe moJe"

Pemtenue 3amay mo reme
"MaruutHoe noJje"

SIBneHue 3JIeKTPOMarHuTHON
nHaykuuu. [ToTok BekTopa
MarHUTHON WHIYKITUH

OJ1C nHayKImun

3aKOH AJIEKTPOMATHUTHON UHAYKIIUU
®dapanes

Buxpesoe a51ekTprudecKkoe moie.
Toxku dyko

OJIC MHIYKIMYU B IBHOKYIIIMXCS
MIPOBOAHHUKAX

Pemrenue 3agau

bub6mmorexa [JOK
https://m.edsoo.ru/d518be4b

bu6mmorexa [JOK
https://m.edso00.ru/93617bd9

bu6mmorexa [JOK
https://m.edsoo.ru/30ff9608

bu6mmoreka [JOK
https://m.edso00.ru/0b58190a

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

bu6mmoreka [IOK
https://m.edsoo.ru/41c4ae8a

bu6mmorexa [JOK
https://m.edsoo.ru/b3efalcl

bubmuoreka [JOK
https://m.edsoo.ru/48150bd8

bub6mmoreka [JOK
https://m.edsoo.ru/a6dec188

bubmuoreka [{OK
https://m.edsoo.ru/15abel140

bu6mmorexa [JOK
https://m.edsoo.ru/0235cc02

bu6mmorexa [JOK
https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

21

22

23

24

25

26

27

28

29

30

[IpaBuio Jlenna

NunykruBHOCTH. Karymka
WHIYKTUBHOCTH B LEIH
IIOCTOSIHHOT'O TOKa

SABnenue camounaykuuu. I/C
CaMOWHTYKITHH

BHCpFI/Iﬂ MAardvMTHOTIO IT0JIA KaTyIIKHU
C TOKOM. :‘)J'IGKTpOMaFHI/ITHOG II0JIC

Penrenue 3anau

O0001IeHrEe 1 cCUCTEMaTU3aIIHs
3HAaHUH 110 TEME
"DnexkTpoaguHamMuka"

KonTponbHas padbota no teme
"OnekTpoauHaMuka'

KosnebarenbHas cucrema.
CBoOoHBIC KOTEOAHUSI.
I"apmonnueckue konedaHus

Kunematnueckoe U TMHAMHUUYECKOE
OIMCaHue KouedaTeIbHbIX
IBUKCHUN

DHepreTudeckoe onucanue. BeiBos
JTAHAMHYECKOTO OIMMCAHMS
rapMOHHYECKHUX KOJIeOaHMI U3 UX
SHEPTeTUYECKOTro U
KUHEMATHUYCCKOT'O OIITMCAaHUA

bub6mmorexa [JOK
https://m.edsoo.ru/bbc22726

bu6mmorexa [JOK
https://m.edsoo.ru/621eae9d

bu6mmoreka [IOK
https://m.edsoo.ru/7ee60ca8

bubmnoreka LJOK
https://m.edsoo.ru/b3c0ad11

bubmnoreka LJOK
https://m.edso0.ru/88f69d2b

bu6mmorexa [JOK
https://m.edso00.ru/76484025

bub6mmoreka [JOK
https://m.edso0.ru/8ae09b98

but6mmoreka [IOK
https://m.edsoo.ru/7c1db385

bu6mmoreka [IOK
https://m.edso0.ru/87ce9498

bu6mmoreka [IOK
https://m.edsoo.ru/e3c99692



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

31

32

33

34

35

36

37

38

39

40

Amrmutyaa u asza kojaedbanuit

[lepuon u yacTora KojieOaHUM.
[Tepnox ManbIx cBOOOTHBIX
KOJIeOaHU MaTEMaTHIECKOTO
MasTHUKa. [leproa cBo6OHBIX
Kosie0aHui Npy>KMHHOTO MasiTHUKA

3aryxaromue KoieOaHusl.
BoinyxaeHHble KoneOaHusl.
Pe3onanc

ABTOKOJIEOaHUS

Penrenue 3amau

Ypok-koHpepeHmus "MexaHndeckue
KoJ1e0aHusl B My3bIKaJIbHbIX
HUHCTpyMeHTax"

O00011IeHE ¥ cUCTEMaTU3aIIU
3HAHUH 110 TeMe "MexaHndecKue
Kkonebanus"

ONeKTpOMarHuTHbIE KoJeOaHusl.
KonebarenbHblil KOHTYD

®opmyna Tomcona. Csi3b
aMIUTUTYBI 3apsia KOHACHCATOPa C
aMIUTUTYAOHN CHJIBI TOKA B
KOJIeOaTeIbHOM KOHTYPE

3aKOH COXpaHEHUs SHEPTUHU B
U/ICILHOM K0JIe0aTeIbHOM KOHTYpe

bub6mmorexa [JOK
https://m.edsoo.ru/7a0c439a

bu6mmorexa [JOK
https://m.edso0.ru/e0399319

bu6mmorexa [JOK
https://m.edsoo.ru/72e93d09

bu6mmoreka [JOK
https://m.edsoo.ru/6add2644
bub6mmorexa [JOK

https://m.edsoo.ru/addeec71
https://m.edso00.ru/756123c5

bu6mmoreka [IOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bu6mmorexa [JOK
https://m.edsoo.ru/d4adabde

bu6mmorexa [JOK
https://m.edso0.ru/093f9afl

bubmuoreka [{OK
https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543

41

42

43

44

45

46

47

48

49

50

3aTyxarlmiue IeKTPOMarHUTHBIC
Kosiebanus. BeinyXIeHHbIC
AIIEKTPOMArHUTHBIC KOJIeOaHUs

IlepemeHnHb1l TOK. Pe3uctop u
KOH/JIEHCATOP B LIETIH [IEPEMEHHOI0
TOKa

KaTYIHKa HWHIAYKTHBHOCTH B LCIIN
MNEPEMEHHOI'O TOKa

3axon OMa 1 IEKTPUUYECKON Lenu
MIEPEMEHHOTO TOKa

MoIHOCTh EPEMEHHOTO TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HAYCHUEC CUJIbI TOKA U HAIIPSAKCHUA

Pe3onaHC B anekTpruueckoi nenu

Pemenue 3agau

WneanbHblif Tpanchopmartop.
IIpousBoacTBo, Nepenaya u
NOTpeOIEHUE IEKTPUUECKON
SHEPrUuu

DKOJIOrM4eCKHe PUCKU IIPU
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosnb3oBanus
3JIEKTPO3HEPIUU B MOBCEIHEBHOM
KU3HU

Pemenue 3agau

bu6mmoreka [JOK
https://m.edso00.ru/5e668619

bu6mmoreka [IOK
https://m.edso00.ru/84836152

bubmnoreka LJOK
https://m.edsoo.ru/cfa307af

bu6mmorexa [JOK
https://m.edsoo.ru/8bae38e6

bu6mmoreka [IOK
https://m.edsoo.ru/lcac6c4c

bu6mmoreka [IOK
https://m.edso0.ru/087506df

bu6mmoreka [JOK
https://m.edsoo.ru/al6836a4

bu6mmoreka [JOK
https://m.edsoo.ru/f97418ae

bub6mmorexa [JOK
https://m.edsoo.ru/a6f74d93

bu6mmorexa [JOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed

51

52

53

54

55

56

57

58

59

60

61

Pemenue 3agau

O06001IeHNEe U CUCTEMATU3ALIHS
3HAHWM 110 TEME
"DeKTpOMarHuTHEIE KosieOanus"
MexaHUYECKHE BOJIHBI.

XapaKTepUCTUKU MEXaHUYECKUX
BOJIH

CBolCTBa MEXaHUYSCKHUX BOJIH

3ByK. XapaKTEepUCTUKH 3BYKa

Wudpassyk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKpY’KaroIeil cpesp

Pemenue 3amau

3JICKTpOMaFHI/ITHBIe BOJIHBI.
I/I3le‘-IeHI/IC QJICKTPOMATrHUTHBIX BOJIH

OHeprus 3JIEKTPOMarHUTHBIX BOJIH.
CBoJicTBa 3JIEKTPOMAarHUTHBIX BOJIH

I.HKB.J'I& SHGKT”pOMaFHI/ITHBIX BOJIH.
[IpuMeHeHne 37eKTPOMarHUTHBIX
BOJIH B TEXHHUKE U OBITY
[IpuHIIMIIBI paIHOCBS3U U
TeneBuaeuus. Paguosokamust.
DNeKTPOMarHUTHOE 3arpsi3sHEHUE
OKpYKaloIlei cpeabl

bub6mmorexa [JOK
https://m.edsoo.ru/7cab59f8

bu6mmorexa [JOK
https://m.edso0.ru/401024a9

bu6mmoreka [JOK
https://m.edsoo.ru/a58e109f

bu6mmoreka [IOK
https://m.edsoo.ru/d9ae1000

bu6mmoreka [JOK
https://m.edsoo.ru/138b6f09

bu6mmoreka [JOK
https://m.edsoo.ru/7380038f

bu6mmoreka [IOK
https://m.edsoo.ru/cfd918bf

bu6mmoreka [IOK
https://m.edsoo.ru/714e5db1l

bu6mmorexa [JOK
https://m.edsoo.ru/d01b818c

bub6mmorexa [JOK
https://m.edsoo.ru/49bel1f9e

bub6mmorexa [JOK
https://m.edso00.ru/9f96f1f8



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

Konrponsnas padora o Teme 1 1 bu6nuorexa LIOK
"Konebanus u BOIHBI" https://m.edsoo.ru/4f7985a0
CaeT. 3aKOH MPSMOJIMHENHOTO 1 bubnuorexa [JOK
pacnpoCcTpaHeHUs CBETa https://m.edso0.ru/f9566406
Pemenue 3agau Ha npuMEHEHUE
3aKOHA MPSIMOJIMHEHHOTO 1 bubmmorexa [JOK
p https://m.edsoo.ru/ea32d455
pacnpocTpaHEeHUs CBETa
Otpaxenue csera. [Tnockoe 1 bubnuorexa LIOK
3epkano. Cepuueckoe 3epKano https://m.edsoo.ru/a005d2bb
[Ipenomiienne cBeTa. AGCOMIOTHBIM
Y OTHOCHUTEINBHBIN MMOKa3aTelh
npesnomienus. [lonHoe BHyTpeHHEe 1 Bubmmorera [IOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
orpaxxeHue. [IpenenbHbIi yron
MTOJTHOTO BHYTPEHHETO OTPAKCHHUSI
Pemenwue 3aa4y Ha MprUMEeHEHHE
3aKOHOB OTPaKCHUS U TPETOMIICHUS 1 Bubmmorera [IOK
P P https://m.edso0.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jlucnepcust
cBera. CIIOXKHBINA COCTaB OEJIOTO 1 brbmorexa [TOK
' https://m.edsoo.ru/d8elc3be
cBeta. [IBer
JInn3bl. @OKyCHOE pacCTOsTHUE U 1 bubmmorexa [JOK
ONTHYECKas CUJja JINH3BI https://m.eds00.ru/60441359
[TocTpoenne n300pa>keHM B JIMH3aX 1 bubnuorexa [IOK
U UX CUCTEMax. Y BEJIMYCHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3a1ay Ha MOCTpOCHHE
N bu6mmoreka [IOK
n300pakeHH, TOTY4aeMBbIX C 1

https://m.edso0.ru/5a868f09

IIOMOIIBIO JIMH3


https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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76

7

78

79
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84

I'ma3 kak onTudeckas cucTeMa

Pewmenne 3anau. Ilpeneinst
MMPUMCEHUMOCTHU FCOMGTpPI‘-IGCKOfI
OIITUKH

CKopocTb cBETa U METOJIBI €€
U3MEpEeHUs

Hucnepcus ceera

Wutepdepennms cBera

KorepeHTHBIC HCTOYHUKH. Y CIIOBHS
HaOJIIOICHNST MAKCHMYMOB U
MHHAMYMOB

Pewrenne 3anau
[Tpumenenne uHTEpYEpEeHIINN

Judpakius ceeta

JudpakmonHas peméTka. Y cioBue
HaOJTIOICHNS TIIaBHBIX MaKCHMYMOB

Pemenue 3agau

[TorepedyHOCTH CBETOBBIX BOJIH.
[Tonspusanus cBera

Pemenue 3amau

bub6mmorexa [JOK
https://m.edsoo.ru/ecd480a2

bu6mmorexa [JOK
https://m.edsoo.ru/cd174al10

bu6mmoreka [IOK
https://m.edsoo.ru/f32aab06

bu6mmoreka [IOK
https://m.edsoo.ru/lel6ccbe

bu6mmoreka [JOK
https://m.edsoo.ru/5fc0c638

but6mmoreka [IOK
https://m.edsoo.ru/c6416d48

bu6mmoreka [IOK
https://m.edsoo.ru/3061de2b

bu6mmoreka [JOK
https://m.edsoo.ru/668edbc8

bu6mmoreka [JOK
https://m.edsoo.ru/12ed04b5

bu6mmorexa [JOK
https://m.edso0.ru/f998d964

bu6mmorexa [JOK
https://m.edsoo.ru/d58c411a

bubmuoreka [{OK
https://m.edsoo.ru/e9890fe9

bubmuoreka [{OK
https://m.edsoo.ru/c56¢8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
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CBeTOBBIC ABJICHHS B IPUPOIC

O00011IeHIE U CUCTEMATH3ALS
3ganwui mo reme "Onruka"

KonTponbnas pabota mo teme
«OnTuka»

['paHuIIBI TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHUKH. 3aKOHBI
ANEKTPOJIMHAMHUKHN U TIPHHIIUIT
OTHOCUTEIBLHOCTH

[TocTynatel cnenuanbHOM TEOPUU
OTHOCUTEIIbHOCTH

[IpocTpaHCTBEHHO-BpEMEHHOM
unrepsai. [IpeobpazoBanus
Jlopenna. YcnoBue npU4UHHOCTH.
OTHOCHUTENIBHOCTh
OJTHOBPEMEHHOCTH. 3aMeIJICHHe
BPEMEHH U COKPAILIEHUE JITTUHBI

DHeprus U UMITYJIbC
PENSATUBUCTCKON YaCTHUIIBI

CBs13b Macchl ¢ SHEPTUEN U
UMITYJIbCOM PENIITUBUCTCKOM
YaCTHUIIBl. DHEPTHUS TTOKOS

PaBHOBecHOE TEIJIOBOE H3JIYUYCHUC

3akoH cMeleHns Buaa

bub6mmorexa [JOK
https://m.edso0.ru/0b36363d

bubmuoreka [{OK
https://m.edso0.ru/8a14748b

bu6mmoreka [IOK
https://m.edsoo.ru/82315dd4

bubmnoreka LJOK
https://m.edsoo.ru/c9bd77cb

bub6mmorexa [JOK
https://m.edsoo.ru/c56f05ch

bu6mmorexa [JOK
https://m.edsoo.ru/d83742bb

bubmuoreka [JOK
https://m.edsoo.ru/853a64fc

bubmuoreka [{OK
https://m.edsoo.ru/b6258ffa

bubmuoreka [{OK
https://m.edsoo.ru/f54035a5

bub6mmorexa [JOK
https://m.edsoo.ru/1c5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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T'umoreza M. Ilnanka o kBaHTax.
doToHbI

DHeprust 1 UMITyJIbe (OTOHA

®otorddext. OnpiTe A. T
CroneroBa. 3akoHsl poTorddexra

VYpaBHeHue DUHIITEWHA AJ1sT
dbotoaddekra. "Kpacnas rpanuma"
dhoTodrddekra

Jasnenne cBera. Onwitse [1. H.
JleGeneBa

BoJsHOBEIE CBOWICTBA YaCTHIL

Bounsl ne bpoind. /[nuHa BosHBL 1e
Bpoiins u pazmepsl obactu
JIOKAJTU3aIMH JIBIKYIIICHCS YaCTHIIBI

KopmyckynsipHO-BOITHOBOU yaJIu3M

Judpaxius 371eKTPOHOB Ha
KpHCTauIax

Crnenuduka n3mMepeHuii B
Mukpomupe. COOTHOLIEHUS
HeomnpenenénHocreil ['eiizenbepra

Pemenue rpaduyeckux 3amaq

Pemenue pacuérHbix 3amau

bubmuoreka [{OK
https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK
https://m.edsoo.ru/7fb307ec

bu6mmoreka [IOK
https://m.edsoo.ru/8c68e5b9

bubmnoreka LJOK
https://m.edsoo.ru/01ef4556

bu6mmorexa [JOK
https://m.edso00.ru/64b4f966

bub6mmoreka [JOK
https://m.edsoo.ru/f59cfcec

bu6mmoreka [JOK
https://m.edsoo.ru/5df8bafl

bub6mmoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6mmoreka [JOK
https://m.edsoo.ru/30dbal8c

bu6mmoreka [IOK
https://m.edso0.ru/65783dec

bu6mmoreka [IOK
https://m.edsoo.ru/e70195bd

bubmuoreka [{OK
https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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Konrponbnas pabora no Temam:
"OcnoBel CTO", "KopnyckysipHo-
BOJTHOBOM JTyanu3m"

OMnBITHI 0 UCCIICIOBAHUIO CTPOCHUS
atoma. [lmanerapHas Mojesb aTomMa
Pesepdopna

IToctynarter bopa

Bunel ciektpoB. CriekTp ypoBHEM
SHEPTrUU aToMa BOJOpOAa

CrnoHTaHHoe U BBIHYKACHHOC
H3JIYUYCHHC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eiizenbepra-lBanenko. 3apsia u
MAacCcOBO€ YHCIO gapa. M30Tombl.
PaanoakTHBHOCTD

3aKoH paJIM0aKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
u3nydeHus. Bnusaaue
PaZ0aKTUBHOCTH Ha )KUBBIE
opranu3msl. Jlozumerpus

DHeprusi CBSI3U HYKJIOHOB B si/Ipe.
Snepusbie cunbl. [ledext maccel
sapa. SnepHeie peakuuu. SaepHeie
peaktopsl. [IpoGaembr
yIPaBIsEMOT0 TEPMOSIEPHOTO

bu6mmoreka [JOK
https://m.edsoo.ru/c3de891a

bu6mmoreka [IOK
https://m.edsoo.ru/312b750a

bu6mmoreka [IOK
https://m.edsoo.ru/404dfa9a

bubmnoreka LJOK
https://m.edsoo.ru/cf74bl1a

bub6mmorexa [JOK
https://m.edsoo.ru/f945d85c

bu6mmorexa [JOK
https://m.edsoo.ru/2288a0c4

bub6mmorexa [JOK
https://m.edsoo.ru/34ada5de

bu6mmorexa [JOK
https://m.edsoo.ru/aab98bef

bu6mmorexa [JOK
https://m.edsoo.ru/ff1758d0



https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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CHHTE3a. DKOJIOTUYECKUE aCIIEKTHI
Pa3BUTHUA SAAECPHOU SHEPTETUKHU

MeTtobl perucTpauyy u
UCCIIEN0BaHM 3JIEMEHTAPHBIX
yactul. yHIaMeHTaIbHbIC
B3aUMOJCUCTBUSA. baproHbl, ME30HBI
u nentoHsl. [Ipencrasienue o
CrangaptHoii Moaenu. KBapk-
TJIFOOHHAs! MOJIENb aIPOHOB

®dusuka 3a npenenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuHcTBO prsnueckoit
KapTHUHBI MUpa

OTaIbl Pa3BUTHA aCTPOHOMMUHU.
3HadeHUe ACTPOHOMHU

[TpuMeHUMOCTDb 3aKOHOB (DU3UKHU JTSI
O0OBSCHEHHS TIPUPOIBI KOCMHUYECKHUX
00BeKTOB. MeToIbI
ACTPOHOMUYECKHUX UCCIIEA0BAHUI

CoBpeMEHHbIE ONITUYECKUE
TEJIECKOIIbI, PaJHOTEIECKOIIbI,
BHeaTMOC(epHas aCTpOHOMHUS

Bup 3Bé3nnoro neda. Co3se3nus,
SIpKHE 3BE31bI, TUIAHETHI, UX BHIUMOC
JIBHOKEHHUE

Conneynas cucrema. CoJHIIE.
CosHeuHast akTHBHOCTb. VICTOYHHK
sHeprun CoJIHIIA U 3BE3NT

bu6mmoreka [JOK
https://m.edsoo.ru/lac08a5b

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

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

bu6mmoreka [IOK
https://m.edsoo.ru/39c44028

bu6mmorexa [JOK
https://m.edsoo.ru/4877aale

bu6mmorexa [JOK
https://m.edsoo.ru/aac588eb

bub6mmorexa [JOK
https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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3BE3bI, NX OCHOBHBIE
XapakTepUCTUKHU. JluarpamMma
"CreKTpaJIbHBIN Ki1acc —
CBETUMOCTB"

3Be3abI IJIaBHOM
[IOCJIEI0BATEILHOCTHA

BryTtpennee ctpoeHue 3BE3 .
CoBpeMeHHBIE TTPEICTABICHHS O
MIPOUCXOXKACHUH U 3BOJIOLINU
ConHia u 3BE3J1. DTanbl JKM3HU
3BE3]

Muineunsiii [1yTe — Hama ["anakTuka.

Tunbl ranaktuk. Y€pHBIE IBIPHI B
SJIpax TaJakTUK

Bcenennas. Paciumnpenne
Bcenennoii. 3akon Xa66ma. Teopus
Bosnbiioro B3peiBa. PenukToBoe
U3ITyYeHue

MacmrabHas cTpykTtypa Beenennoii.

MeraranakTuka

Hepeménnsie npo0iaeMbl
aCTPOHOMHHU

DU3NYECKUN TPAKTUKYM I10 TEME
"UcciaenoBanue MarHUTHOT'O IT0JIA
MMOCTOSSHHBIX MAarHUTOB' WJIM
"WccenoBanue CBOMCTB
(dbeppomMarHeTUKOB" WU
"HccnenoBanue QeCTBUS

bu6mmoreka [JOK
https://m.eds00.ru/42169944

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

bu6mmoreka [IOK
https://m.edsoo.ru/7cd10a0a

bu6mmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

bub6mmorexa [JOK
https://m.edsoo.ru/ce234633

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

bubmuoreka [{OK
https://m.edsoo0.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
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MMOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepenue cuiipl AMiiepa" uiu
"N3yuyeHne 3aBUCUMOCTHU CHJIBI
Amriepa OT cuiibl TOKa" MU
"OnpeneneHne MarHUTHOU
MHAYKIIMH Ha OCHOBE U3MEPEHUS
cwiibl Ammnepa"

Du3HYeCKUil NPAKTUKYM 110 TEME
"HccnenoBanue sBICHUSA
AJIEKTPOMAarHUTHOW MHAYKIMH'" WIN
"Onpenenenne MHAYKIUU BUXPEBOTO
MarHuTHOTO noJis"

Pu3HYECKUl IPAKTUKYM I10 TEME
"UccnenoBanue siBIeHUs
camouHaykiuu'" wim "Coopka
MOJIETN 3JIEKTPOMArHUTHOTO
reHeparopa"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"U3mepenue neprojia CBOOOTHBIX
K0J1€0aHUN HUTSIHOTO U IPYKMHHOTO
MasTHUKOB"

@u3HUeCKUil IPAKTUKYM 110 TEME
"IIpeobpa3oBaHne 3HEPTUM B
MPYXKUHHOM MasiTHUKE"

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOro TOKa
gepes MOCIIE0BATEIBHO

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

https://m.edsoo.ru/c36658da

bubmuoreka [JOK
https://m.edso0.ru/b8fb6391

bub6mmoreka [JOK
https://m.edso0.ru/5d159d35

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

bu6mmoreka [IOK
https://m.edso00.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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COEIUHEHHBIE KOHIEHCATOD,
KaTyIIKy U pe3ucTop" miu
"UccnenoBanue paboThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

Pu3HYeCKUl NPAKTUKYM 110 TEME
"N3yuyeHue napameTpoB 3ByKOBOU
BOJIHBI"

DU3NYECKUI TPAKTUKYM 10 TEME
"N3mepeHue nokaszaTeis
MPEJIOMJICHUS CTEKIIA" W
"[losryyeHne n300paxxeHus B
CHCTEME U3 IJIOCKOTO 3epKajia u
JMH3bI"

Pu3HYECKUl IPAKTUKYM I10 TEME
"HccnnemoBanue 3aBUCUMOCTH
(OKYCHOTO PacCTOSIHUS OT BEIECTBA
(Ha mpuMepe KUJIKHX JINH3)" WiIn
"N3mepeHue pOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"HaGnronenne nudpakimm,
UHTEp(EPEHIINN U MOJIIpU3aLUN
cBera"

@u3HUeCKUil IPAKTUKYM 110 TEME
"OnpeneneHye UMITyJIbca U SJHEPTUU
PENATUBUCTCKUX YacTuUll (110
dororpadusM TPEeKOB 3apHKEHHBIX
YaCTHUI[ B MArHUTHOM T10J1¢)"

bu6mmoreka [JOK
https://m.edsoo.ru/b100661a

bu6mmoreka [IOK
https://m.edsoo.ru/42569eal

bu6mmoreka [JOK
https://m.edsoo.ru/b879fb3f

bub6mmoreka [JOK
https://m.edsoo.ru/8b7ac737

bub6mmorexa [JOK
https://m.edso00.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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@u3HUECKU IPAKTUKYM 110 TEME
"N3mepenue nocrostnHoi 1nanka Ha
OCHOBE UCCJIEJIOBAHUS
dbotoaddexra" nnm "Uccnenopanue
3aBUCUMOCTH CHUJIBI TOKA Yepe3
CBETOJIMO]I OT HaIpsKeHUs"

@uU3HYECKU PAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOTO AaTOMAPHOTO
BOJIOPO/Ia U U3MEPEHUE MTOCTOSTHHOU
PunGepra"

@uU3HYECKUI MPAKTUKYM I10 TEME
"MccnegoBanue paruo0aKTUBHOTO
(dhoHa ¢ uCToSIb30BaHUEM J03UMETpa"
nnun "M3ydenue noriormieHus oera-
YaCTHUIL ATIOMUHHAEM"

@uU3HYECKUIN MPAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM IT1a30M C
HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
TIPUIIOKEHUHN JUTS OTIPEICIICHHS
MOJI0KEHUS HEOECHBIX 00OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbBIE
co3Be3ausi CeBepHOTo MoTymapust u
sipkue 3BE3b1" win "HabmroneHus B
teneckon JIyHbl, MIaHeT,
TYMaHHOCTEH M 3BE3HBIX
CKOIUIeHHI"

bu6mmorexa [JOK
https://m.edsoo.ru/eb916f82

bu6mmorexa [JOK
https://m.edsoo.ru/ec651eb8

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

bubmuoreka [{OK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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O06o001IeHNE U CHCTEMATH3ALIHS
3HaHuil. Ponb GU3MKK 1 acCTpOHOMUH
B PKOHOMHUYECKOH,
TEXHOJIOTHYCCKOM, COIMAIbHON B
ATUYECKOM cdhepax NesaTeTbHOCTH
yeJioBeKa

O06o01ieHne U cUuCTeMaTU3aIUs
3HaHui. Ponb 1 MecTo pu3uKu 1
aCTPOHOMUU B COBPEMEHHOM
HAy4YHOH KapTUHE MUpa

O06o01ieHne U cUuCTeMaTU3aIUs
3HaHuil. Ponp Qusnueckoi Teopun B
(hopMHpPOBAHUY TIPE/ICTABICHUI O
¢bu3nyeckoil KapTHuHE MUPA, MECTO
(hU3UIECKO KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX [IPEJCTABICHUNA O IPUPO/IE

O0001IeHEe 1 cCUCTEMAaTU3aIlHs
3ganuit mo reme "Kunematuka"

O0001IeHYE ¥ cUCTEMAaTU3 AU
3ganui mo reme "Kunemaruka"

O00011IeHIE U CUCTEMATU3ALIIUS
3HaHu o teme "J{uHamuka"

O06001IeHrEe 1 cUCTEMaTU3 AU
3HaHui o Teme "CTaThka TBEpI0ro
Tema"

O000111eHIE U CUCTEMATH3ALIS
3HAHUM 110 TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

bu6mmorexa [JOK
https://m.edsoo.ru/ad6ddeed

bu6mmorexa [JOK
https://m.edso0.ru/18f19f7c

bu6mmorexa [JOK
https://m.edsoo.ru/e7d400f4

bu6mmorexa [JOK
https://m.edsoo.ru/b032fc4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507

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

bu6morexa [JOK
https://m.edsoo.ru/3cca482e

bub6mmorexa [JOK
https://m.edsoo.ru/32a4d1a0



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
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O06o001IeHNE U CHCTEMATH3ALIHS
3HaHu# 1o Teme "OCHOBEI
MOJIEKYJIAPHO-KMHETUYECKOMN
Teopun"

O00011IeHIE U CUCTEMATHU3ALIIUS
3HaHuil no teme ""TepMouHaMuKa.
TemmoBeie MaIUHBL"

O0001IeHEe U cCUCTEMAaTU3 AU
3HaHUM 110 TeMe "ArperaTHble
cocTosiHUA BelecTsa. Pa3oBbie
nepexopr"

O0001IeHE ¥ cUCTEMaTU3aIIU
3HAHUM MO TeMe "DIEKTpUIECcKoe
moie"

O06001IeHrEe 1 cCUCTEMAaTU3aIIHs
3gaHui 1o TeMe "T1oCcTOSHHEBIN
AJIEKTPUUECKUN TOK"

O0001IeHNE U CHCTEMATH3ALIHS
3HaHU# 1o TeMe ""TOKHU B pa3iIM4HbIX
cpenax"

O06o0011IeHNEe U CHCTEMATH3aLIHS
3HaHuH 1o TemMe "MarauTtHoe nose"

Pezepubiil ypok. O0001eHne 1
CHCTeMaTH3alus 3HaHUH 10 TeMe
"DeKTpOMarHuTHasE UHyKIUs"

PeseprubIil ypok. O6001meHue 1

CHUCTEMATH3aUs 3HAHUN 110 TEME
"Mexannyeckue Konedanus"

bu6mmoreka [JOK
https://m.edsoo.ru/ed440ca8

bu6mmoreka [JOK
https://m.edsoo.ru/c63f7¢10

bu6mmoreka [IOK
https://m.edsoo.ru/1d36b5b1

bu6mmoreka [IOK
https://m.edsoo.ru/3bf0def9

bu6mmorexa [JOK
https://m.edsoo.ru/71453ee6

bu6mmoreka [JOK
https://m.edso0.ru/3d40077a

bubmuoreka [{OK
https://m.edsoo.ru/3b4c06ae

bu6mmoreka [IOK
https://m.edso00.ru/053e2248

bu6morexa [JOK
https://m.edsoo.ru/d6310bfd
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PesepBHelit ypok. O6o0eHHE 1
cucreMatTui3anusia 3HAHUHU II0 TEME

JICKT MAaIrHUTHBIC KOJI HUA
"DnexTpoMa e KosieOauug"

PesepBHrlIii ypok. O6001IeHNE 1
CUCTeMAaTH3alMs 3HAHUI TT0 TeMe
"MexaHu4yecKue u
3JIEKTPOMArHUTHBIE BOJIHBI"

PesepBHbIil ypok. O6001eHIE 1
CUCTeMAaTH3alMs 3HAHUI TT0 TeMe
"Onrtuka"

PesepBubIiil ypok. O6001eHue 1
CUCTeMaTH3alMs 3HAaHUI 10 TeMe
"OcnoBbsl CTO"

PeseprubIil ypok. O6001meHue 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe
"KopnyckyasipHO-BOITHOBOM
Tyanu3m"

PesepBHeIitl ypok. O000ICHHE 1
CUCTEMAaTH3aIHs 3HAHUIA 110 TeMe
"®du3zuka aroma"

PesepBHelil ypok. O600eHNE 1
CUCTEMAaTH3aIHS 3HAHUIA TT0 TeMe
"®du3uKa aTOMHOTO SApa U
3JIEMEHTApHBIX YACTHUIL"
PesepBHelil ypok. O06o0meHHEe 1
CUCTeMAaTH3alHs 3HAHUI TI0 TeMe
"OnemeHTsI acTpodu3uku”

bu6mmoreka [JOK
https://m.edsoo.ru/5e2bb83d

bu6mmoreka [IOK
https://m.edsoo.ru/96a7a2dd

bu6mmoreka [IOK
https://m.edsoo.ru/52ad1603

bu6mmoreka [IOK
https://m.edsoo.ru/5beclc65

bu6mmorexa [JOK
https://m.edsoo.ru/f7c59d38

bu6mmoreka [JOK
https://m.edso0.ru/1f511654

bu6mmorexa [JOK
https://m.edso0.ru/905c5ce0

bubmuoreka [{OK
https://m.edsoo.ru/2bffb94c
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJABHOM NPOT'PAMMBI10 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJjbTara

10.1

10.2

10.3

10.4

10.5

IIpoBepsiemble NMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrpPaMMBbl CpelHero 001ero odpasoBanusi

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH
Y TEXHOJIOTHUH, B MPAKTHYECKOU JEATEIbHOCTH JIFOIEU

VY4uThIBaTh TPaHMIIBI NPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOIENei:
MaTepuajibHas TOYKa, MHEpLHUANbHAs CHUCTEMa OTCYETa, aOCOIIOTHO
TBEPIOE TEJIO, UACANBHBIA I'a3; MOJAEIN CTPOCHMS Ia30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DIIEKTPUYECKUM 3apsig — IPU pELICHUU
buznyecKux 3a1a4y

Pacnio3HaBath (usnuyeckue sBiIeHUS (IpOLECChl) U OOBACHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpHUH
CTPOEHMsSI  BEIIECTBA W  DJIEKTPOJMHAMUKU:  PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHHE, CBOOOIHOE MajieHue Tell,
JBUKEHHE MO0 OKPYXXHOCTH, MHEPIMs, B3auMOeicTBue Tei; Auddysus,
OpOYHOBCKOE JABM>KEHUE, CTPOSHHE )KUIKOCTEHN U TBEPBIX TEJI, U3MEHEHUE
o0béMa Ten MpU HarpeBaHUM (OXJIAXKJEHUH), TEIJIOBOE paBHOBECHE,
UCIIapeHue, KOHJICHCAllUs, IUIABJIICHHE, KPUCTAUIM3alusl, KUIICHUE,
BJIQKHOCTh BO3]lyXa, MOBBIIICHUE JABJIEHUS ra3a IpHU €ro HarpeBaHUU B
3aKpBITOM COCYZE, CBSI3b MEXIy IapaMeTpaMH COCTOSHUSI Ta3a B
U30IpoLEcCcax; MEKTPU3ALINS TN, B3aUMOJCHCTBHUE 3aps10B

OnuchiBaTh ~ MEXaHUYECKOE  JBI)KEHHE, HUCHONb3yd  (U3NYECKHe
BEJIMYUHBI: KOOpAMWHATA, IIyTh, IEPEMELICHUE, CKOPOCTb, YCKOPEHHUE,
Macca Teja, CUJIa, UMITYJIbC Tella, KHHETUYeCKasi SJHEPrus, NOTCHIMAIbHAs
HHEPrusi, MeXaHuueckas paboTa, MeXaHHUECKasi MOITHOCTh; IPU ONUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICIT UCTIOIB3YEMBIX BEITHMUUH, UX
0003HaueHHSI U €IWHUIIBI, HAXOAUTh (POPMYIIBI, CBA3BIBAIOIINE JaHHYIO
(bu3NYECKYI0 BEIMYUHY C APYTUMHU BEIMUNHAMU

OnuchIBaTh U3yUYEHHBIE TEIUJIOBBIE CBOMCTBA TEJ W TEIUIOBHIE SIBIICHUS,
UCTIONB3Ys (pU3UUeCKIe BeTHUMHBL: JaBlIEHUE ra3a, TeMIepaTypa, CpeIHss
KUHETHUYECKass  DHEPrus  XaOoTHUYECKOTrO  JIBIDKEHHS  MOJIEKY,
CpPEIHEKBaJpaTU4HAsl CKOPOCTb  MOJEKYJ, KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEPrHsi, paboTa raza, KO3(P(GUIMEHT MMOJIE3HOTO JIEHCTBHS
TETJIOBOTO JBUTATEIS; IPU OMTUCAHUH NMPABWIILHO TPAKTOBATh (PU3HUECKHUI
CMBICJT MCIIOJIb3YEMbIX BEJIMUYWH, X 0003HAUEHUS U €IUHUIIbI, HAXOJUTh
dbopMyIbl, CBS3BIBAIOIINE AaHHYIO (DU3MUYECKYIO BEIHUMHY C APYTUMHU
BEJIMYMHAM



10.6

10.7

10.8

10.9

10.10

10.11

10.12

10.13

OnucelBaTh M3yYEHHBIE DJIEKTPUYECKHE CBOICTBAa BEIECTBA U
AIIEKTPUYECKUE SIBICHUS (TIPOLECCHI), UCTIONB3Ys (PU3NMUECKUE BETUUUHBL:
AIIEKTPUYECKUI 3apsf, DJIEKTPUYECKOE TMO0Jje, HanpsKEHHOCTh IOJS,
MOTEHLIMAJ, pPa3HOCTh MOTEHLMAJIOB, NPU ONUCAHUM MPABUIBHO
TpakToBaTh  (U3MYECKUH  CMBICI  HCIOJb3YEMbIX  BEJIMYMH, HUX
0003HaYeHHsI ¥ €IMHUIIBL;, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3MUECKyI0 BEIMUUHY C APYTUMH BETUYMHAMU

aHAJIM3UpPOBaTh  (U3MYECKHE TMPOLECCHl U SIBJICHUS, HCIOJIb3YSA
¢u3nyeckre 3aKOHbl U MPUHIUIIBL: 3aKOH BCEMUpPHOro TsaroteHus, I, 1l u
Il 3akonbl HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUH, 3aKOH
COXpaHEHUsT HMILYJIbCa, MPUHLUI CYNEPHIO3ULHUH CWJI, [PUHLHII
paBHONpABUS  MHEPLUHUAIBHBIX  CHUCTEM  OTCU€Ta;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeIHEH KHHETUYECKOM HHEPruu TEIUIOBOTO JIBUKEHHUS MOJIEKYJ C
aOCONIFOTHOW TeMIepaTypoil, MEpBBIM 3aKOH TEPMOJUHAMHKH; 3aKOH
COXPaHEHUs AJIEKTPUUECKOro 3apsja, 3akoH KyioHa; npu 3ToM paznuyarh
CIIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE U
ycioBus (TpaHUIIbl, 00JIACTH) TPUMEHUMOCTH

OOBSCHATD OCHOBHBIC TPUHIMIIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3inyaTb YCIOBHS HUX 0€30I1aCHOrO
HCIIOJIb30BaHNs B [IOBCETHEBHOM JKNU3HU

BBINOMHATE AKCIEPUMEHTHI 10 UCCIIENIOBAaHUIO (DU3HUECKHUX SBICHUHN H
MPOLIECCOB C HCMOJIB30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEpPEHUH; MpH
3ToM (opmyHpoBaTh MpodiemMy (3amady) M TUIOTE3y Yy4eOHOTro
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO 000Dy I0BAHHS,
MIPOBOMTH ONBIT U OPMYITUPOBATH BBIBOIBI

Ocy1iecTBIATh NpsSIMbIe U KOCBEHHBIE M3MepeHHs (PU3NUECKUX BEJINYMH;
IIPYU 3TOM BBIOMpATh ONTHUMAJIBHBIN CHOCOO M3MEPEHHs M HMCIIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH TOTPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBUCHMOCTH  MEXIY (U3MUYECKUMH BEIUYMHAMH C
UCIIONIb30BAaHUEM TPSMBIX HW3MEpPEHUil; MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCUPOBATh pE3yJNbTAaThl MONYYEHHON 3aBHCHMOCTH
(bu3MYECKUX BENWYMH B BHJE TaOMUI] M TpadUKOB, NENaTh BHIBOJBI 1O
pe3yJsibTaTaM HCCle0BaHus

CoGurogate npaBmiTa 6€301MacHOTo TPYy/Aa MPH MPOBECHUH UCCIIEIOBAHUM
B paMKax Y4eOHOTO OKCIIEpUMEHTa, Y4eOHO-MCCIIeIOBATENBCKON |
MIPOEKTHOM JI€ATEIBHOCTHU C HCIIOJIb30BAHHUEM N3MEPUTENIBbHBIX YCTPOHCTB
U 1aOOpaTOPHOTO 0OOPYIOBAHUS

Pemate pacuérHbie 3agauuM C SBHO 3aJIaHHOW (U3MYECKOW MOJCIbIO,
UCIIONB3Ys (PU3NUYECKHE 3aKOHBI M TPUHITUIIBI, HA OCHOBE aHAJIN3a yCJIOBUS
3a/1au BRIOUPaTh PU3NUECKYIO MOJICIIb, BBIICIATH (U3HUCCKUE BEIIMUNHBI
u popmynsl, HeOOXoIUMBIE ANl €€ pEIIeHUs, MPOBOIUTH PACUETHI H
OLIGHHBATh PEATLHOCTD MOYYCHHOTO 3HAYCHUS (PU3NUECKON BEITMUNHBI



10.14

10.15

10.16

10.17

10.18

11 KVIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

111

11.2

11.3

Pemats Ka4eCTBCHHBIC 3a1a4u: BBICTPAUBATh JIOTUYECKH
HEIPOTUBOPEUYUBYIO ILIEMOYKY PACCYKIECHUH C ONOPOM HA H3YUYEHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

Hcnonb3oBaTh IpU  pelIeHUH  Y4eOHBIX  3a7ad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJOIMM M TOHMCKa, CTPYKTYpHUPOBaHUS,
UHTEpIpEeTallud M TPEJICTaBIeHUs y4eOHOH M HAy4YHO-TIOIMYJISIPHOM
uHPOpPMALIMY, TOJYYCHHOM M3 pPa3lUYHBIX HCTOYHUKOB, KPHUTUYECKH
aHAJIM3UPOBATh MOTyYaeMyto HH(OPMALIKIO

[IpuBoANTE MpUMEpPHl BKIAJa POCCHUUCKUX M 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, 00BSCHEHHE MPOLIECCOB OKPYIKAIOIIEr0 MUPA,
B Pa3BUTHUE TEXHUKU U TEXHOJOTUMN

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PH3HKE B TOBCEHEBHOM KU3HU
U1l oOecrieyeHus: O€30MacHOCTH MpU OOpalieHuH ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JJISi COXPAHEHUS 30POBbsI U COOTIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJICHHSI B OKpY Kalolel cpeze

PaGorate B rpymnme ¢ BBIIOJHEHHEM PA3IMYHBIX COLIMAIBHBIX POJeH,
IUTAHUPOBATh PabOTy IPyMIIbl, PAMOHATIBLHO paclpeAesiaTh 00sS3aHHOCTH
U TJIAaHUPOBATH JIEATEIBHOCTh B HECTAHJIAPTHBIX CUTYaLUsX, aJ€KBATHO
OLICHMBATh BKJAJ KaXJIOr0 M3 YYaCTHUKOB TpPYINNbl B pEIICHHUE
paccMmaTpuBaeMoil mpoOIeMbl

IIpoBepsiemble NpeAMeTHDbIE Pe3yIbTAThHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 06pa3oBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTUHBI MHPA, B PAa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NEATEIIbHOCTH JIIOJEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTUHBI MUpa

Y4YuUTHIBaTh TPaHUIBI NPUMEHEHHS W3YYEHHBIX (U3UYECKUX MOIEIEH:
TOYEYHBIN AJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aTOMa, HYKIOHHas
MOJI€TIb aTOMHOTO si/ipa MpH pelieHnH (PU3NIecKuX 3a1au

Pacno3naBate Qusuueckue siBIeHUS (MPOLECChl) W OOBSACHATH HUX Ha
OCHOBE 3aKOHOB JJICKTPOJIUHAMUKH U KBAHTOBON (DM3UKH: dIIEKTPHUUECKast
MPOBOJIUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MAarHUTHOE JIEUCTBUS
TOKa, B3aUMOJCHCTBHE MAarHUTOB, JJCKTPOMArHUTHAs HWHAYKIIHS,
JIeCTBHE MAarHUTHOTO TTOJISI HA TIPOBOAHUK C TOKOM M ABWKYIIIANCS 3apsi,
AIIEKTPOMArHUTHBIE KoJeOaHus " BOJIHBI, MPSIMOJTMHEITHOE
pacrnpocTpaHEeHHE CBeTa, OTpakeHHe, IpesioMIIeHHe, WHTepdepeHIus,
Tudpakius 1 MoJspu3alus cBeTa, JUCIepCus CBeTa, (OTOAIEKTPUIECKUI



11.4

11.5

11.6

11.7

11.8

11.9

s ekt (poToaddext), cBeToBOE AaBlIeHNE, BOSBHUKHOBEHUE TUHEHUATOTO
CIeKTpa  aToMa  BOJOPOJA, CCTECTBCHHas M  HCKYCCTBCHHas
pPaarnOaKTUBHOCTDb

OnuceiBaTh N3yUYeHHBIE CBOMCTBA BElIeCTBA (NIEKTPUUECKIE, MATHUTHEIE,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOAMMOCTh PpA3NUYHBIX Cpel) H
AJIEKTPOMATrHUTHBIC SBJICHHUS (TIPOIECCHI), UCTONB3ysS (pusmueckue
BEJIMYUHBI:  DJIGKTPUUECKUM  3aps], Cujla TOKa, AJIEKTPUUYECKOE
HaIpsKEHUE, AJICKTPUUYECKOE COMPOTUBIIECHUE, PA3HOCTh IMOTEHIIUAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO MOJs, cuia Ammepa, cuia
JlopeHnia, MHAYKTUBHOCTb KAaTyIIKH, DSHEPIUS DJIEKTPUYECKOrO H
MarHUTHOTO IMOJIeH, MEpPHOJ U dYacToTa KoyieOaHuN B KoJeOaTeabHOM
KOHType, 3apsii M CWia TOKa B IpoOLEcCe TapMOHHYECKUX
ANIEKTPOMATrHUTHBIX KoJeOaHul, (POKyCHOE pacCTOSHHE W ONTHYECKas
CWJIa JIMH3BI, IPU OMUCAHUH MPABUIBHO TPAKTOBATH (DU3MUECKHI CMBICIT
UCTIONIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHS W CIUHUIIBI, YKa3bIBaTh
(GhopMyJIbI, CBSI3BIBAIOIINME JAHHYIO (DH3UYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU

OnuchiBaTh M3y4YEHHbIE KBAHTOBBIC SIBJICHUS M IPOLIECCHI, HCIOIb3YS
¢u3nUYecKre BEIWYMHBI: CKOPOCTh D3JIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi W HMIYJIbC (POTOHA, TEPHOA
noJtypacmnaza, SHeprusi CBSI3W aTOMHBIX sJI€p; MPH ONMKMCAHUHN TPABUIHHO
TPAaKTOBaTh  (DU3WYECKUIA CMBICT  HWCIONB3YEMBIX  BEIWYWH, HUX
0003HaYeHHs ¥ €IMHUIIBL;, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO
¢bu3NYecKy0 BEJIMYHUHY C APYTUMHU BEJIMYMHAMH, BBIUUCISITH 3HAUCHUE
¢buznyecKoil BeIUYNHbBI

AHanu3upoBaTth  (U3MYECKHE TPOIECCHl U SABJIECHUS, MHCIOJb3YS
¢usznyeckne  3aKOHbBI M HOpUHOMNBL:  3akoH  Oma,  3aKOHBI
MOCIIE0BATEIBLHOTO U MapauIebHOTO COEAMHEHUS MTPOBOIHUKOB, 3aKOH
xoyna — JleHma, 3aKkoH OSJIE€KTPOMAarHUTHOW WHAYKIMH, 3aKOH
MPSIMOJIMHEWHOTO PAcCHpOCTpaHEHUs] CBETa, 3aKOHBI OTPAKECHHsS CBETA,
3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHe DiHINTeHa it hoTorddexTa,
3aKOH COXpAaHEHHWS DJHEPruH, 3aKOH COXPAaHEHHUS HWMITYJIbCca, 3aKOH
COXPAaHEHHUSl DJIEKTPUYECKOTO 3apsia, 3aKOH COXPAHEHUS MacCOBOIO
qucia, Mmocrynarsl bopa, 3akOH pajMOaKkTUBHOIO pacnaja; Mpu 3TOM
pa3ianyath CIOBECHYIO (DOPMYIMpPOBKY 3aKOHa, €ro MaTeMaTH4YecKoe
BBIp@XEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) IPUMEHUMOCTH

OmnpenensTb HamnpaBlI€HHE BEKTOpa MHAYKLIMM MAarHUTHOTO TMOJsA
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

CTpouTh U ONMUCHIBATh M300paKEHUE, CO3/1aBAEMOE IJIOCKUM 3€pKalioM,
TOHKOM JIMH301

BBINONMHATE AKCNIEPUMEHTHI MO UCCIIEIOBAaHUI0 (U3HUECKUX SIBICHUM U
MIPOLIECCOB C HCIMOJb30BAaHUEM MPSMBIX U KOCBEHHBIX HW3MEpPEHUM; Mpu
aToM GOpMYIUpOBaTh TpoOieMy (3aJady) W THIOTE3Y YYEOHOTO



11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY U3 MPEJIOKEHHOTO 000pY0BaHUs,
MIPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

Ocy1ecTBIATh MpsiMble U KOCBEHHBbIE U3MEPEeHHs (PU3NUECKUX BEIHYMH;
MIPU 3TOM BBIOMPATh ONTHUMANBHBIN CIIOCOO M3MEPEHUS W HCIOJIb30BATh
M3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEepEeHU

UccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C HCIOJIH30BAHHEM
MPSIMBIX U3MEPEHUI; TTPH ’TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yabTaThl TOJYYECHHOW 3aBUCUMOCTH (U3MYECKUX BEIIMYHUH B BHUJC
Tabnui u rpaduKoB, AeTaTh BHIBOABI IO Pe3yJIbTaTaM HCCIEA0BaHUS

CobumrongaTh mpaBmiia 6€30MacHOTO TPY/Ia MPH MPOBEACHUHN MCCIICIOBAHUMA
B paMKax yd4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKON |
MIPOEKTHOM EATEeIbHOCTU C UCIIOIB30BAaHUEM U3MEPHUTENBLHBIX YCTPOICTB
1 1a00paTOPHOTO 000PYIOBAHUS

Pemate pacuérHbie 3agauu C SIBHO 3aJaHHOW (DU3HYECKON MOJECIbIO,
UCIIONB3YS (PU3NUYECKHE 3aKOHBI M TPUHITUITBI, HA OCHOBE aHAJIN3a YCIIOBHS
3a/1au BIOUPATh PU3NUECKYIO MOJICIIb, BBIICATh (PU3HUECCKUE BEIIMYUHBI
u (GopMyIibl, HEOOXOIUMBIE Uil €€ pelleHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATBHOCTb IMOTYUYCHHOTO 3HAYCHUS (PU3MUECKOU BEIIMYHUHBI

Pemars Ka4eCTBEHHBIE 3a7a4H: BBICTPaNBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LEMOYKY PACCyXACHUW C OMNOpPOHM Ha HU3YUYEHHbIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

Hcnonp3oBaTh mOpu  pemieHMH  Y4YyeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMHM JJIS TOHMCKa, CTPYKTYpHUPOBaHUS,
UHTEpIpPETallud U MpEJICTaBiICHHUs] Y4eOHON M Hay4YHO-TIOMYJISIPHOM
uH(pOpMallMK, TOJYYEHHOH W3 pPa3IMYHBIX HMCTOYHUKOB; KPUTHYECKH
aHAJIM3UPOBATh MOJyUaeMyo HH(POpMaLUIO

OOBSICHATh MPUHIMIBI JCHCTBUS MAaIlMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS KX O€30MacHOr0 WCIOJIb30BAaHUS B
MOBCEIHEBHON XKU3HU

[IpuBoANTE TpUMEpPHl BKIAJa POCCHMCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE MPOILIECCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TIOBCEAHEBHOM KH3HH
I oOecrieyeHusl Oe30MacHOCTH MpU OOpalieHuH ¢ NpudopaMu |
TEXHUYECKUMHU YCTPONUCTBAMHU, JIJIsi COXPAHEHUS 370POBbs M COOTIOACHHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY Kalolei cpese

PaGotaTe B rpymnme ¢ BBIOJHEHHEM PA3IUYHBIX COLIMATIBHBIX POJEH,
TUTAHUPOBATh PabOTy TPYyMIbl, PAMOHATBFHO paclpeAeisaTh 00sS3aHHOCTH
U TJIAaHUPOBATH JIEATEIBHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJ€KBATHO
OLICHMBATh BKJAJ KaXKJIOTO W3 YYACTHUKOB TPYIIbl B PpEIICHHUE
paccMmaTpuBaeMoil mpoOIemMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA
10 KVIACC

Kon Kona nposepsiemoro
IIpoBepsiemble 31€eMEHTHI COAEPKAHUS
pasjena  JJIeMEHTa

OU3NKA 1 METOIbI HAYYHOI'O ITO3HAHUW A

®usuka — Hayka o npupoze. Hayunbie meronsl
11 MIO3HAHUS OKpY KaroIlero MHUpa. Ponp
' 9KCIIEPUMEHTa M TEOpUU B IIPOLIECCE MO3HAHUSA

MPUPOIBL. DKCIEPUMEHT B (PU3HKE

1 MogenupoBanue  (QU3MYECKUX ~ SABICHUA U
npoueccoB. Hayunele rumnotessl. ®dusnueckue
3aKOHBI W Teopuu. ['paHuIBl TPUMEHUMOCTH

1.2 ¢u3nyeckux 3aKOHOB. [IpUHIMI COOTBETCTBHUA.
Ponp u wMecro ¢usuku B (GopMHUpPOBAHUU
COBPEMEHHOM HAy4YHOM KApTHHBI MHpa, B
MPAKTUYECKOM NEeSATEIbHOCTHU JIIOACH

2 MEXAHUKA
#HHPar###KUHEMATUKA

Mexannueckoe  ABmwxkeHue. OTHOCUTEIBHOCTH
2.1.1 MexaHudeckoro nBrmkeHnsa. Cucrema oTcuéra.
Tpaexropus

[lepemerienue, CKOpocTh (CpeaHssl CKOPOCTb,
MIHOBEHHAas CKOPOCTb) u YCKOpEHHUE

2.1.2 MaTepUaJbHOM TOYKH, MX MPOEKIUH Ha OCHU
cuctembl koopauHat. CliokeHHue MepeMeleHuid 1
CJI0’)KE€HHE CKOPOCTEMN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
21 MIPSMOJIMHEMHOE JIBUKCHUE. I'padpuxnu
' 2.1.3 3aBUCHUMOCTH KOOpPJUHAT, CKOPOCTH, YCKOPEHHS,

MyTH W TIEPEeMEUICHUS MaTepUaTbHOM TOYKH OT

BPEMEHH

214 CBoOoaHOe nasieHne. Y ckopeHue cB0OOTHOTO

HajgcHus

Kpuonuneiinoe JIBUKEHUE. PaBHOMepHOE
JIBDKEHUE MaTEpUaIbHOW TOYKH MO OKPYKHOCTH.
VYrioBas CKOPOCTb, JIMHENHAsI CKOPOCTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHUE

2.1.5

216 Texunueckne YCTpOﬁCTBaI CIIMAOMCTpP, ABHIKCHHUC
- CHapAO0B, LICIIHBIC U pEMCHHBIC IICPCIauYn



2.2

2.3

2.1.7

2.2.1

2.2.2

2.2.3

2.2.4

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

[Ipaktudeckue paboThl. M3MepeHne MrHOBEHHON
ckopocTH. lccienoBaHue COOTHOLIEHUS MEXAY
My TSIMU, IPONACHHBIMU TEJIOM 3a
MOCJIEZIOBATEIbHbIE PaBHBIE IPOMEKYTKU BPEMEHU
[IPU PAaBHOYCKOPEHHOM JBHWKEHHWH C HadaJbHOU
CKOpPOCTBIO, paBHON HYyI0. M3yueHuwe NBUKEHUS
1IapyKa B BA3KOM KUIKOCTH. M3yueHue nBu>xKeHus
TeJa, OPOIIEHHOT0 TOPU30HTAIBLHO

#H#Par### JMHAMUKA

IIpunnun ortHocurensHocT ['amunes. Ilepseiit
3aKk0oH Hprorona. IHepuuanbHble CUCTEMBI OTCUETA

Macca Tena. Cuna. [IpuHIMn cynepno3uiuy cui

Bropoii 3akoH HproToHa 111 MarepruaabHON TOUKU
B uHepnuanbHoil cucreme orcuéra (MCO). Tpetuit
3akoH HploTOHA /17151 MaTepualibHbIX TOUEK

3akOH BCEMHUpPHOrO TAroTeHus. Cuila TSHKECTH.
I[TepBast KocMHu4ecKast CKOpocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJILKEHUS U cuila TpeHus nokosd. Koapdummuent
Tpenusi. Cuiia CONPOTUBIICHNUS TIPU IBMYKCHUH TeJla
B )KHJIKOCTH WJIU Ta3e

[MoctymarenbHOoe W BpamiaTeabHOE JIBHKCHHE
a0COIOTHO TBEPIOTO TeTa

MOMEHT CHJIBI OTHOCUTEJIBHO OCH BpAILICHUS.
[lirevo cuiibl. YCIIOBUSL paBHOBECHS TBEPAOIrO TeEla
B ICO

Texunueckue YCTpOICTBA: MNOAUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB

[IpakTudeckne paboThl. M3yueHue ABMKCHUS
Opycka 1o HAKJIOHHOM IJIOCKOCTHU TOA JeHCTBUEM
HECKOJIbKUX cwil. MlccreqoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIONUX B AehOpMHUpPYyEMOit
MIPY>KUHE U PE3UNHOBOM 00paslie, OT BEJIMYUHBI UX
nedopmaruu. MccnenoBanue yciaoBuii paBHOBECHS
TBEPJIOIO TEJIA, UMEIOIIETO OCh BPAILICHUS

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

2.3.1

2.3.2

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHUCTCMBI
MaTCpHruaJIbHbIX TOYCK. I/IMHyJH)C CHJIbI u
HU3MCHCHUC UMITYJIbCA TCJIa

3akoH coxpanenust ummyibsca B MCO. PeakTuBHOE
JBUYKEHUE



3.1

2.3.3
2.3.4

2.3.5

2.3.6

2.3.7

2.3.8

2.3.9

2.3.10

Pabora cuibl
MomHoOCTh CHIIBI

Kunernueckass »Heprusi MaTepUaJbHOM TOYKH.
TeopeMao KMHETUYECKOU SHEPTUH

[TotenuuanbHas sHeprus. [loTeHmanbHas sHeprus
yIpyro nehOpMUPOBAHHOMN MPY>KUHBI.
[ToTenuumanbHas SHEPrus Tena BONIM3M
MOBEPXHOCTU 3eMIIH

[loTeHunanpHbIe M HENOTEHUUAIBHBIE CUIIbL. CBS3b
pabOThl HENOTEHIMAJIbHBIX CHJI C H3MEHEHHEM
MEXaHUUYECKON DSHEPruu CHCTEMBbI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPrun

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS
TexHuueckue yCTpOMCTBA: JBHKCHUE  PAaKET,
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckue  paborel.  M3yuenue  cBsi3u
CKOpPOCTEM T  NIpU  HEYNPYyroM  yaape.
HccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHUEM
MEXaHUYECKON YHEPIUHU Tesa

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJIMHAMUMKA
#HPar###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKON TEOPUU

3.11

3.1.2

3.13

3.14

3.15

3.1.6

3.1.7

OcHoBHEBIE HOJIOXKEHHS MOJIEKYJISIPHO-
KUHETHYECKOW Teopuu. BpoyHOBCKOE ABHMKEHHE.
Huddysus. Xapakrep JBUKECHUS U

BSaHMOHefICTBHSI qacCTull BEIICCTBA

Mogenu cTpoeHus Ta30B, KUJIKOCTEH W TBEPABIX
TeJX U OOBSCHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MoJieliei

Macca  monekyn.  KomudecTtBo — BemiecTsa.
IToctrosnHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. [llkana remneparyp Lenscus

Mopnens uaeansHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKOW TEOPUU HUACAIBHOTO
rasa

AOcomoTHasE TemmepaTypa Kak Mepa CpeaHeu
KHUHETUYECKOM JHEpPruM TEIIOBOTO JABM)KEHUS
yactuil rasza. [lIkana remneparyp Kenbuna

VpaBuenue Knaneiipona — MenaeneeBa. 3akoH
JanpToHa



3.2

3.3

3.18

3.1.9

3.1.10

3.2.1

3.2.2

3.2.3

3.24

3.2.5

3.2.6

3.2.7

3.2.8

["a3oBbIe 3aKk0HBI. M30mponeccsl B uAEaIbHOM ras3e
C IOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: U30TEPMa,
n30xopa, u3obapa

TexHuyeckue ycTporucTBa: TEpMOMETP, OapoMeTp
[Ipaktnueckne pabotel. M3mepenne  Macchl
BO3JyXa B KIIacCHOM komHate. HccienoBanue
3aBUCUMOCTH MEXJy M[apaMeTpaMU COCTOSHHS
Ppa3pekKEHHOTro ra3a

OCHOBbI TEPMOIMHAMUKA

TepmonuHamuueckas CHUCTEMA. BnyTtpennss
SHEPTUs TEPMOJTUHAMUYECKON CHCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

KonnuectBo TemnoTsl u pabora. BHyTpeHHss
SHEPTruUsi OJHOATOMHOIO UEaIbHOTO rasa

Buasl TeIJIonepe/lavuu: TEIJIONPOBOIHOCTbD,
KOHBEKIIUS, u3iIydeHue. TemioéMKocTh Tena.
VnaenpHass TeINIOEMKOCTH BemecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIIoNepe1aue

IlepBbiii 3akOH TepMoauHaMuKu. [IpuMeHeHue
IIEPBOIr0 3aKOHA TEPMOJUHAMMKH K U30IPOLECCAM.
I'paduueckas unTepnperanus paboTsl rasa

TeroBble  MamuHbl.  [IpuHIMOBL  EWCTBUS
TeIyIoBbIX MaiuH. [IpeoOpa3zoBanusi 3HEpruu B
TEIUIOBBIX MamuHax. KodQQuimenT moie3Horo
neiicteus (nanee — KIIZ) temnoBol MaliuHBI.
uxn Kapuo u ero KITJ{

Bropoii 3akoH TepmomuHamuku. HeoOpaTumocThb
IIPOLIECCOB B IpUpoJe. TermioBsle JBUraTeiu.
DKojoru4eckue npoOiaeMsl TEMIO3HEPTETUKH
TexHuueckue YCTpOWCTBA: JIBUTaTENb
BHYTPEHHETO CrOopaHusi, OBITOBOW XOJOAWIBHUK,
KOHJAULMOHEP

[Ipaktnueckue pabotel. M3mepenue ynaenpHOM
TEIUIOEMKOCTHU

##HPar#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

3.3.1

3.3.2

[NEPEXO/IbI

[TapooOpazoBanue u koHAeHcauus. Vcnapenue u
KUIIEHHE. YenbHasg TeIIoTa MapooOpa3oBaHMUS.
3aBUCUMOCTb TEMIEPATYPbl KUIIEHUSI OT 1aBJICHUS

AOcomroTHassT ¥ OTHOCHUTEIbHAS  BIIAYXHOCTH
Bo3ayxa. HackileHHsIil nap



3.3.3

3.34

3.35

3.3.6

3.3.7

411

41.2
413
414

4.1.5

4.1.6
4.1
4.1.7

4.1.8

419

4.1.10

Teépnoe Tenmo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONMS CBOMCTB KpucTalioB. JKuakue
Kpuctaabsl. CoBpeMEHHbIE MaTepUaJIbl
[InaBnenne n kpuctammsanus. Y 1eibHas TEII0Ta
riaBneHus. CyOaumanus

VYpaBHeHue TersoBoro 6anaHca

TexHuueckue  yCTpOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU 10Ty UEHHUS
COBPEMEHHBIX  MAaTepUaJioB, B TOM  4YHCIIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
[Ipaktuyeckue paboThl. V3MepeHue BIaXXHOCTU
BO31yXa

SJIEKTPOAMHAMUKA
##HPar#H#IJIEKTPOCTATUKA

DnekTpu3alus Tela. JJeKTpuueckuil 3apsa. [Ba
BH/JIA AIEKTPUUECKUX 3aPsI0B

[IpoBOIHMKY, AUDIIEKTPUKHU U MOJIYIIPOBOJHUKH
3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsaa
B3aunmopeiictBue 3apsanoB. 3akoH Kymnona

DnexTpuyeckoe oJe. Hanps>xénnocts
aneKTpuyeckoro mnoss. IIpuHuMn cynepnosuiuu.
JInHuy HanPsHKEHHOCTH JIEKTPUYECKOTO OIS
PaGora  cuim 3MEKTPOCTATMYECKOrO  IOJIS.
ITorenunan. PasHocTs nNoTeHLIMANIOB

[IpoBogHMKHM U JAMPIAEKTPUKH B IOCTOSHHOM
JNEKTPUYECKOM ToJIe. Judnexkrpudeckas
IIPOHULIAEMOCTD

OnexrpoémkocTts. KonaeHcaTop. D1eKkTpo€MKOCTh
IUIOCKOTO KOHJIEHCATOpa. ODHEprusi 3apsiKEHHOIo

KOHJICHCATOpa
Texunueckue YCTPOWCTBA: DJIEKTPOCKOII,
JNEKTPOMETP,  DJJEKTPOCTATHYECKas  3alluTa,

3a3eMJICHHE  JIEKTPOIPUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBINA IPUHTED

[IpakTueckue paboTHI. H3mepenue
JIEKTPOEMKOCTH KOHAECHCATOpa

#Hi#Par#H##TIOCTOSHHBIN DJIEKTPUYECKHWM TOK. TOKH B

4.2
421

PA3JIMYHBIX CPEJJAX

YcnoBus CyLIECTBOBAHUSA HOCTOSIHHOT'O
JNeKTpUUecKkoro Toka. Hcrounwku Toka. Cuia
ToKa. [1OCTOAHHBINA TOK



11 KIIACC

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

Hamnpspokenne. 3akon Oma 1715 yyacTka Lenu

DIIEKTPUYECKOE CONIPOTHBJICHUE. VYnenbHoE
COTIPOTHBIICHHUE BEIIECTBA

HOCJIGI[OB&TCJIBHOG, napajjicJibHOC, CMCIIAHHOC
COCAMHCHHUEC ITPOBOJHUKOB

Pabora snexkrpuueckoro Toka. 3akoH Jxoyns —
Jlenna

MoIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DOHC) wu
BHYTPEHHEE COIPOTHBJICHHE KMCTOYHUKA TOKA.
3akon Oma i monHOM  (3aMKHYTOM)
aneKkTprueckoil enu. KopoTkoe 3amMbIkaHue

OneKTpOHHas NPOBOJAUMOCTb TBEPIBIX METAJLIOB.
3aBUCUMOCTb  COIPOTUBJIEHMSI METAJJIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

Onextpuueckuid TOK B Bakyyme. CBolicTBa
3JIEKTPOHHBIX MTyYKOB

[HonynpoBoanuku. CoOCTBEHHass W MpHUMECHas
IIPOBOJIUMOCTh TOJXYHIpPOBOIHMKOB. CBOHCTBa p-N
nepexoza. IloxynpoBoHUKOBBIE TPHOOPEI

DneKTpuIeCcKuit TOK B AJIEKTPOJIUTAX.
DNEKTPONMTHYECKAs AUCCOMAIIHS. DICKTPOIIN3

DnekTpuyeckuil Tok B razax. CaMOCTOATENbHBIN U
HECaMOCTOSITEIbHBIN pa3psl. Pa3znuuHble THUIIBI
CaMOCTOATENIBHOTO pa3psana. Monnus. [Ltazma

TexHn4yeckue ycTpoicTBa: aMnepMerp, BOJIBTMETD,
peocrar, UCTOYHUKHU TOKa,
JJIEKTPOHArpeBaTENbHbIE npudopHI,
9JIEKTPOOCBETUTENbHBIE  NPUOOPHI, TEPMOMETP
COINIPOTHBIIEHUS], BAKYYMHBIN UOJ, TEPMHUCTOPHI U
(GOoTOpE3UCTOPHI,  MOJYNPOBOJAHUKOBBIA  JIHO[,
rajibBaHuKa

[Ipaktudyeckue paboTbl. M3ydeHue cMemaHHOTO
COEZIMHEHUS PE3UCTOPOB.

N3mepenne DOJIC wHcTOYHHMKA TOKa M €ro
BHYTpeHHero  comnportuBieHus.  HaOmronenue
JIEKTPOIIN3A



Kon
pasaena

4

4.3

Koanposepsiemoro
JJIeMEeHTa

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

SJIEKTPOAMHAMUKA

##HHPartH#MATHUTHOE I[1OJIE. O JIEKTPOMAT'HUTHAA MHAYKIMA

43.1

4.3.2

4.3.3

4.3.4

435

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

4311

4.3.12
4.3.13

4.3.14

4.3.15

IlocTostHHBIE MAarHHUTBhI. B3aumonetictBue
HOCTOSHHBIX MarHuTOB

MaruauTHoe noJjie. BeKTop MarHuTHOM UHAYKIHH.
[Ipunuun cynepno3uiuu. JIMHUM MarHUTHOMN
uHaykuud.  KapTuHa ~ JIMHUM ~ MarHUTHOM
WHIYKIWHU MOJISI TOCTOSIHHBIX MAarHUTOB

MaruauTHO€e 1oJie IpOBOJAHUKA ¢ TOKOM. KapTuna
JMHUN MOJIA JIMHHOTO MPSIMOTO MPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C
TokoM. OmnbeiT  Opcrega. BzaumopeiictBue
IIPOBOJHUKOB C TOKOM

Cuna Amnepa, e€ MOJlyJIb U HallpaBJICHUE

Cuna Jlopenma, e€ MOAyJb W HampaBJCHHE.
JIBr>KeHUE 3apsyKEHHOM YaCTHUIBI B OJHOPOJHOM
MarHuTHOM mnoJje. Pabora cumsl Jlopenna
SIBneHue 3neKTpPOMarHuTHON MHAYKIUU

[ToTox BekTOpa MarHUTHON MHIYKITMH

OJC wuHaykuuu. 3aKOH 3JIEKTPOMArHUTHOM
uHaykunu Papanest

Buxpesoe snektpuueckoe nosie. C uHaykuu
B MPOBOJHUKE, IBHKYIIEMCS MOCTYINATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€

[IpaBuito Jlenna

NunyxtuBHOCTh. SBnenune camounaykuuu. DJC
CaMOMHYKITUT

DHeprus MarHUTHOTO TOJIS KaTYIIKA ¢ TOKOM
DIIEKTPOMArHuTHOE T0JIe

Texunueckne YCTPOﬁCTBaZ INOCTOAHHBIC
MAarHuThbl, JJICKTPOMAIHUTBI, 3JICKTPOABUIATCIIb,
YCKOPUTCIN QJICMCHTAPHBIX qaCTHlIl,
WHAYKOWOHHAA ICYb

[IpakTuueckue pabothl. M3ydyeHne mMarHuTHOTO
0JIs1 KaTYIIKH ¢ TOKOM. McciienoBanue nelictus
IIOCTOSIHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sABIEHUS  DIIEKTPOMArHUTHOMN
VUHAYKIUH

KOJIEBAHMA 1 BOJIHBI



5.1

##HPartH#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

512

5.13

5.14

5.15

5.16

5.1.7

5.18

5.1.9

5.1.10

5.1.11

5.1.12

KosnebarensHas cUCTEMA. CBoOoHbBIE
KoJIeOaHwMsI. I"apmonnueckme KoJIeOaHwusl.
[lepuon, yactoTa, aMIuIUTy1a U ¢da3a KoacOaHui

[IpyxvHHBIN MasITHUK. Maremartnueckuit
MasTHUK
YpaBHeHue rapMOHUYECKUX KoJie0aHui.

Kunematnueckoen [IUHAMHUUYECKOE OIUCAHUE
KOJIEOATEIIFHOTO ABMKECHUSA

IIpeBpamenue »HEpruM IpU TaAPMOHUYECKHUX
kosebanusax. CBs3b aMIUTUTYAbl KoOJeOaHUit
MCXOJIHOW BEJIMYHMHBI C aMILTUTYAaMHU KOJIeOaHuit
€€ CKOPOCTH U YCKOPEHUS

KonebarenbHpli KOHTYD. CBoOoanbIe
9JIEKTPOMArHuTHBIE KOJICOaHUS B HJIC€ATBHOM
KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy
MEXaHUYECKUMU u AJIEKTPOMArHUTHBIMU
konebanusimu. ®opmyna Tomcona

3aKOH COXpaHEHUs DHEPrUU B HUACAIBHOM
K0JIeOATEIbHOM KOHTYpE

BoinyxeHHble  MexaHM4yecKue — KosieOaHusl.
Pe3onanc. Pe3onaHncHas xpuBas. BeiHyK/IeHHbBIE
JIEKTPOMAarHuTHbIE KOJIeOaHUs.

IIepemennsbIi TOK. CuHycouanbHbII
IIEPEMEHHBIN TOK.

MoOIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYAHOE U
JEUCTBYIOIlEE  3HAYCHUE  CHUIBI TOKa U
HaIPSKEHUS

Tpanchopmarop. IlpousBoacTBo, mepemada u

notpebieHue ANEKTPUUYECKOM SHEPTHH.
OKOJIOTUYECKME PHUCKM TIPU  MPOU3BOACTBE
INEKTPUYECKOU DHEPIHH. Kynberypa
UCIIOJIb30BaHUS ANEKTPOIHEPTUU B

MOBCETHEBHOMN KN3HU

Texuuueckue yCTpOICTBA: cericmorpad,
3JIEKTPUUYECKUN 3BOHOK, JINHUU 3JIEKTponepead

[IpakTuueckue paboTHL. HccnenoBanue
3aBUCHMOCTH IE€pHOJa MalbIX KoJieOaHUH Tpy3a
HA HWUTH OT JJUHBI HUTH W Macchl Tpy3a.
HccnenoBanne MepeMeHHOTO TOKa B IIEMH U3
NIOCJIEA0BATENBHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTyIlIKH U PE3UCTOpa



5.2

5.3

#HPartH#MEX AHNYECKUE 1 OJIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

5.2.2

5.2.3

5.24

5.25

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

5.3.3

534

5.3.5

5.3.6

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHeHHUSI. [Tepuon. CxopocThb
pacrnpocTpaHeHHs U AnuHA BoJHBL [lomepeunsie
U TIPO/IOJIbHBIE BOJIHBI

##Par###  VuatrepdepeHuus u - AUpaxius
MEXaHUYECKUX BOJIH

3Byk. CkopocTe 3Byka. I'pOMKOCTH 3BYyKa.
Bricora Tona. TemOp 3Byka

ONEKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3y YCHHUS
3JIEKTPOMarHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wum v B
AJIEKTPOMArHUTHOW BOJIHE B BaKyyMe

CBoiicTBa JIEKTPOMAarHUTHBIX BOJIH: OTPaXKEHUE,
npejioMIIeHHe, — moyisipu3auus, — Audpakius,
uHtepdepenisa. CKOpPOCTb 3JIEKTPOMArHUTHBIX
BOJIH

[lIxana »1eKTpOMarHUTHBIX BOJH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpyHuMnel  paavocBsA3M U TEJIEBUICHUS.
Paguonoxanus. DneKTpoMarHuTHOE 3arpsi3HEHUE
OKPYXaIOIIEeH Cpeabl

Texuuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3BYKOBasl JMAarHOCTUKA B
TEXHUKE W MEIULUHE, pajgap, paguolpUEMHUK,
TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neup

###Par###OIITUKA

[IpssMonuHENiHOE pacnpocTpaHEHHWE CBeTa B
oaHopoaHOM cpene. JIydu cBeTa

OtpakeHue cBeTa. 3aKOHbI OTPAKEHHUS CBETA.
[TocTpoenue n300pakeHUil B IJIOCKOM 3epKajie

HpCJIOMJ'IeHI/IC CBeTa. 3aKOHBI IMPCIOMJIICHUA
cBeTa. AOCONIIOTHEIN ITOKA3aTellb IMPEIOMJICHUA

[TomHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIN
YTOJI IOJTHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcust ceta. CioxHbI cocTaB 0enoro
ceerta. [IBer

CoOuparonye 1 pacceuBarolue JUH3bl. TOHKas
nuH3a. DOKyCHOE pacCTOsIHUE U ONITUYECKAs CUjla
TOHKOM JnuH3bL. [locTpoeHne wu300pakeHuil B
COOMparomMX M  pPacCeMBAIOUIMX  JIMH3aX.



5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

dopMyia TOHKOH JIMH3BL. Y BEJIMYECHUE, 1aBAEMOE
JIMH301

[Ipenensl  TPUMEHUMOCTH  T€OMETPUYECKOUN
OTITHUKH

WnTepdepenius CBETa. KorepenTHsie
UCTOYHUKU. Y CIIOBHS HAaOJIOIEHNS MaKCHUMYyMOB
U MUHUMYMOB B MHTEP(QEpPEHIIMOHHON KapTUHE
OT ABYX CUH(a3HBIX KOT€PEHTHBIX HICTOUHUKOB

Hudpakuus cBera. JudpaxnmonHas peméTka.
VYcnoBue HaOmOAEHUS TJaBHBIX MaKCHUMYyMOB
OpU TMaJeHUHM MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIIUOHHYIO PEIIETKY

[Tonspuszanus ceera

TexHuueckue  ycTpoiicTBa:  OYKHM,  JIyIHa,
¢doroanmnapar, POEKIIMOHHBIN ammapar,
MHUKpPOCKOII, TEJECKON, BOJIOKOHHAsI OITHKa,
T(paKkIuOHHAsS PEIETKA, MOJIIPOU

[IpakTuueckue pabotel. M3Mepenue mokaszaTesns
MPEIOMIICHUS. HccnenoBanue CBOMCTB
u3o0pakennit B juH3aXx.  HaOmronenue
JUCTIEPCUU CBETA

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuwbl MIPUMEHUMOCTH KJIaCCUYECKOM
MEXaHHUKHU. [Toctynatel TEOpUH
OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH  MOJYJS
CKOpOCTH  CB€Ta B  BakKyyMe, MPUHIMI
OTHOCHUTEIBHOCTH DHUHINITEHHA

OTHOCUTENHHOCTh OOTHOBPEMCHHOCTH.

3ameJieHre BpEMEHH U COKpAIEHUE JJTUHbBI
DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBsi3p  Macchl C DJHEprueili M UMIYJIbCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHUS TTOKOST CBOOOTHOM
qacTUIbI

KBAHTOBAA ®U3UKA

#iPar###3JIEMEHTBI KBAHTOBOU OITTUKU

6.1
6
6.2
6.3
6.4
7
71 7.1.1
7.1.2

®otonbsl. Dopmyna I[lmanka CBS3M DHEPIUU
¢oToHa ¢ ero 4acTOTOH. DHEpPrus W HUMITYJIbC
dboToHa

OtkpeiTe U HccaenoBanue  (Gotorddexra.
OmnbiTel A.I'. CronetoBa. 3akoHb!l poToddpexra



1.2

7.3

7.1.3

7.14
7.15

7.1.6

7.2.1

7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

VYpaBuenue DifHmreliHa a1 porodpdekra.
«Kpacnas rpanuna» gorospdexra

Hasnenue cBera. OnwiTe! [1.H. JIeOenena
XHUMHUYECKOe IeUCTBUE CBETA

TexHuueckue  ycTpoiicTBa: (boTO371EMEHT,
¢doronaTuuK, CONHEUHas 6aTtapes, CBETOAUO

CTPOEHUE ATOMA

Mopnens atoma Tomcona. OmnbiTel Pezepdopaa
10 MCCJIEIOBAHUIO CTPOCHUS aTOMa.
[Inanerapnas mozenb aroma

[Toctynatel bopa. U3nydenwe u mnoryioiieHue
($OTOHOB MpH Mepexoe aTomMa ¢ OJHOTO YPOBHS
SHepruv Ha Jpyroil. Bunel cnektpoB. Crnektp
YPOBHEW 3HEPTUU aTOMa BOAOPOAA

BosnHoBsie cBoiicTBa yacTuil. Bonubl ne bpoiis.
KopnyckynsipHo-BOITHOBOM Ty aJli3M.
Judpakius 37eKTPOHOB Ha KpUCTaIIax
CrnoHTaHHOE W  BBIHYKJICHHOE  H3JIy4YCHHE.
YcTpoicTBO U pUHLIKIT PabOTHI Jia3epa
TexHuyeckue  yCTpOWCTBA: CIIEKTPaJIbHBII
aHaiau3  (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMITBIOTEP
[IpakTnueckue paloThI. Habmonenue
JMHENHYaToro CHeKTpa

ATOMHOE s/1PO

Meronsl HaOJI0ICHUS U pEerucTpanuu
3JIEMEHTAPHBIX YACTHII

OtkpbiTHE paZMOaKTUBHOCTH. OnbITeI
Pezeppopna 1o  ompeneneHuro  cocraBa
pannoakTUBHOTO M3nyueHus. CBOHCTBa ajbda-,
Oera-, ramma-Hu3J1y4eHus. Bnusinue
PaAMOAaKTUBHOCTH Ha KHUBBIE OpPraHU3MBI
OtkpeITHE TPOTOHA W HeWTpoHa. HykioHHas
mojenb saapa ['eiizenbepra — MBanenko. 3apsin
spa. MaccoBoe uncio aapa. M3otomnsl
Anbda-pacniag. DJIEKTPOHHBIA M MO3UTPOHHBIN
6era-pacna. ["amma-n3imydenue. 3aKoH
pazvoaKTUBHOTIO pacnana

OHeprus CBsI3U HYKJIOHOB B sIIpe. SIIepHBIE CUIIBI.
Jledext maccsl sapa

HI[CpHLIC pCaKkmuu. I[CJIeHI/Ie 1 CUHTC3 AACP



7.3.7

7.3.8

7.3.9

7.3.10

8.1

8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

Snepusiit  peaktop. TepMosAepHBI  CUHTES.
[Tpo6nembl U IepCTIEKTUBHI SAEPHOM SHEPTETUKU.
DKOJIOTUYECKHE aCIIEKTHI SIIE€PHON IHEPTeTUKU

OnemeHTapHble YacTulbl. OTKPHITHE NO3UTPOHA.
@DyHaaMeHTaIbHbIE B3aUMOACHCTBUS
TexHuueckue ycCTpoWcTBa: TO3UMETp, Kamepa
Bunscona, sinepHsiil peakTop, aToMHas Oom0a
[Ipaktuyeckue paboTsl. MccnemoBaHue TPEKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nnoro neba. Co3Be3ausi, ApKue 3BE3HI,
IIaHETHI, UX BUIUMOC IBUKCHHUC

Conneunas cucreMma. [lnmaHeTsl 3eMHOM TpYIIIIBL.
[l1aHeThI-TUralThl U UX CIyTHUKH, KapJIMKOBHIE
mianeTsl. Manble Testa COTHEYHOU CHCTEMBI

Connue, ¢orocdepa u atmochepa. ComHeuHas
AKTUBHOCTb

Ncrounuk snepruu ConHua u 3BE311

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETUMOCTb,  paaMyc,  TemIleparypa,  HUX
B3aMMOCBS3b. [[narpaMma «CIeKTpabHbIN KJ1acc
— CBETUMOCTB. 3BE311BI TJIaBHOM
MOCJIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISL 3BE3] TJIABHOM
MOCJIEI0BATEIbHOCTH

H#HPar#H#BHyTpeHHee CTPOEHHE 3BE3 L.
COBpeMeHHI)IQ NpEaACTaBJICHUA (0]
MPOUCXOKACHUU U HBoitonuu CosHIa U 3BE3N.
OTanbl )KU3HU 3BE3]

Mueunsiii [1yTs — Hama [Manaktuka. CvpanbHast
crpykrypa lamaktuku, pacnpeneneHue 3BE3L,
rasza u nslu. [lonoxenue n neuxxenne CoyHIA B
lNanaktuke. [Tmockas " chepuyeckas
nojacuctemsl ['anakTuku

Tunbel ranakTuk. PaguorajakTukd W KBa3aphbl.
YeEpHble ABIPHI B A/Ipax TATAKTUK

Bcenennas. Pacmmpenne BceenenHoin. 3akoH
Xab6ma. Pazberanme ramakTuk. Bospact wu
pamuyc Bcenennoil, teopust bonpmoro B3pbiBa.
Mogens «ropsiueii Bcenennoi». PennkroBoe
U3IIy4eHUE



MacmraOHas CTPYKTypa Bcenennon.
8.10 Meraranaktuka.  Hepeménuele — mpoOiembl
ACTPOHOMHH



ITPOBEPAEMBIE HA ETD 110 PU3UKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUWS OCHOBHOI OFPA3OBATEJILHOM
ITPOTPAMMBI CPEJJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoOro
TpeOOBaHUS

1

IIpoBepsiemble TPeOOBAHUS K NPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMbl CpeIHero
o0mero o0pazoBaHus

CdopmupoBaHHOCT, YMEHUN pacro3HaBaTh (U3UYECKUE SIBICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenue ocHoBomosararomyMu  (PU3MUECKUMHU  TOHSATHAMH |

BEJIMYMHAMH, XapaKTEPU3YIOUMMH (PU3NIECKHE TPOIIECCHI

ChopMupoBaHHOCT, YMEHUN TNPUMEHATh 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJEKYJISpHOM  (U3MKHM U TEPMOJUHAMMKH,
AJIEKTPOAMHAMUKY, KBAHTOBON (DM3MKM JUIsl aHANU3a U OOBSCHEHUS
ABJICHUA MUKPOMHUpPA, MaKpOMHUpa U MEraMmupa, pas3jindarh yCIOBHUs
(rpanuLbl, 007aCTH) MPUMEHUMOCTH (PU3NUECKHUX 3aKOHOB, IOHUMATh
BCeoOIMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTD
UCTOJIb30BAaHUSI YAaCTHBIX 3aKOHOB; aHAJIM3MPOBATh (U3NUECKUE
IPOLECChl,  MCIOJIb3YySl  OCHOBHBIC  IIOJIOKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

CdopMUpPOBAaHHOCTh yMEHHUS pa3IMdaTh YCIOBHUS MPUMEHHMOCTH

Mozeel (PU3NIECKUX TeN U MPOILIECCOB (SBJICHMUIA)

CdopMUpPOBAaHHOCTh yYMEHHUS peIIaTh pPACcUETHBIE 3a/adyd C SBHO
3aJIaHHOW M HESIBHO 3aJaHHOM (hM3MYECKON MOJEINIbIO: Ha OCHOBAHUH
aHalM3a YCIOBUS BHIOMpaTh (QHU3NYECKUE MOJENH, OTBEYAIOIINe
TpeOoBaHUAM 3aJauu, MPUMEHSITh dbopMybI, 3aKOHBI,
3aKOHOMEPHOCTH M  MOCTYJaThl  (U3MYECKUX TEOpUd  IpHU
HUCIIOJIb30BaHUN MaTEMATHYCCKHUX METOA0B pPeIICHUA 3ajJa4,
MPOBOJIUTh  pacuy€Tbl Ha OCHOBAaHMM UMEIOIIUXCSA JIAHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOMAbI PEIICHHUS C

y‘-IéTOM MMOJIYUCHHBIX PE3YJIbTATOB

Pemartp kauecTBeHHBIE 337a4uu, TpeOyIOLIMe MPUMEHEHUS 3HAaHUN U3
pa3HBIX Pa3eNOB HIKOJIBHOTO Kypca (PM3MKH, a TaKKe HMHTErpalfu
3HaHUH W3 JpYrUX MPEeIMETOB ECTECTBEHHOHAYYHOIO IUKJa:
BBICTPaNBaTh JIOTMUECKYIO LIETIOYKY pacCyXICHHM C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (i)I/ISI/I'—IeCKI/Ie SIBJICHUSL



10

BiiageHne  OCHOBHBIMM ~ METOAAMH  HAy4YHOrO  IIO3HAHUA,
UCTONb3YEMBIMU B (DU3UKE: IPOBOAUTH HpPSMbIE M KOCBEHHBIE
U3MEpeHus: (U3NYECKUX BEJIWYHMH, BHIOMpAs ONMTUMAIBHBIA CIOCOO
U3MEPEHMS U UCIIOJIb3Ys] U3BECTHBIE METO/IbI OLIEHKH ITOTPELIHOCTEN
U3MEpEeHul, IPOBOJUTh HCCIEIOBAaHUE 3aBHCUMOCTEH (DHU3MYECKHX
BEJIMYMH C HCIHOJb30BAHUEM IPSAMBIX HM3MEpPEHHUH, OOBICHATH
MIOJTy4YEHHBIE Pe3yJIbTaThl, UCIIONIb3Ys (PU3NUECKUE TEOPUH, 3aKOHBI U
MIOHSATHS, U JIe1aTh BBIBO/IbI; COOIIOIATh MpaBuiia 0€30MacHOro TpyAa
IIPY MPOBEJICHUH UCCIIEI0BaHUN B paMKaX y4eOHOIro 3KCIIepUMEHTa U
y4eOHO-HCCIEJ0BATENBCKON  JESITEIBHOCTH C  MCIIOJIb30BaHHEM
IUQPPOBBIX  M3MEPUTEIBHBIX  YCTPOWCTB M JIaODOPAaTOPHOTO

000pyaoBaHUS

ChopMuUpOBaHHOCTh ~ yMEHHUH  aHATU3UPOBaTh U OIICHUBATH
MOCJEJICTBUSL  OBITOBOM M HPOM3BOJCTBEHHOH  JAEATENbHOCTU
YelioBeKa, CBS3aHHOM ¢ (U3NYECKUMHU MpOIecCaMU, C MO3UIUN
AKOJIOTMYECKON 0€30MacHOCTH; MpPEICTaBICHUH O paluOHAIBHOM
IIPUPOJONOIL30BAHUHY, a TakK€ pPAa3yMHOM  HCIIOJIb30BAHUU
JOCTHKEHUM HAyKd W TEXHOJOTMH JUIsl AAJbHEHIIEro pPa3BUTHSA

YECIO0BCYCCKOI'0 O6H_[CCTBa

OBnazieHne pa3IMYHBIMM cllocobaMu paboTel ¢ uHpopManuen
(GU3NYECKOro COAEpKaHUS C  MCIOJIBb30BAaHHMEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUH KPUTHYECKOTO

daHaJIM3a U OLCHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaI_[I/II/I

ChopmupoBaHHOCTE YMEHUH TPHUMEHSTH OCHOBOIIOJIATAIOIIHE
ACTPOHOMHUYECKUE TIIOHATHSA, TEOPUU M 3aKOHBI Ui aHaIW3a U
00BsicHEeHUS (PU3MUECKUX TPOIECCOB, MPOUCXOIAIINX Ha 3BE3/AAX, B
3BE3AHBIX CHUCTEMAaX, B MEXTAIAKTUYECKOH Cpeie; JBUKEHHUS

HeOEeCHBIX TeJl, SBOJIIOINHY 3BE31 U BeereHHomn



INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBbIX HA EI'D

1O ®U3UKE
K
o Kon
pazaena/t
JJIeMeHTa
eMbl
1
1.1
111
112
1.1.3

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

MEXAHUKA
KMHEMATHUKA

Mexann4deckoe JABHKCHHC. OTHOCHUTENBHOCTh

MexaHn4ueckoro apmkeHus. Cucrema orcuéra

MaTepHaanaﬂ TOYKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

MYTb.

CrnoxeHIle HEPE:MEII[EHIITIZ

Ay =+,

CKopoCTh MaTepUaAIbHON TOUYKH:

. AF .,
U=— =T Z[UI.UT.U__].
AL |y so '
Ax , . .
v, =—| =x/. aHANOTUYHO v, = y,, U.=Z,.
At ,,0 :

CroxeHHe CKOpocTell: 0, =0, + 0, -

Brranciaenue NEPEMCIICHUSA U ITYTH MaTepI/IaHBHOﬁ TOYKH

IpU NPSIMOJIMHENHOM JABM)KEHUH BJIOJIb OCH X 110 TpaduKy

3aBUCHUMOCTH Vx(t)



1.14

1.15

I
i

- _ Ap
YCKD[JEHIIE MaTePHAIBEHOII TOYKIL a = ﬂ_L :
I lar—o

a. =

A P
. =—=| =(v,),". aganorm4Ho a, =(v,)’, a.=(t
A |y . / Fler 7

PaBHOMEpPHOE ITPAMOJIMHEHOE IBUKECHHUE:

x(t) = xg + Voxt

X(t)

(004

Uy (t) — vo, = const

(t)



0x

const

PaBHOyCKOpEHHOE MPSIMOJIMHENHOE IBH)KEHUE:!

at
x(t)=x,+uvu, 1+

e

v (t)=vu, +at

1.16 a, = const
U;.T - L’:tl‘.'r = EH.T [Il _Il]
L
ITpi IBIDKEHIN B OHOM HAIIPABIEHHH MYTh S =
CBoOoaHoOe nasieHue. Y cKkopeHue cBOOOIHOIO MaJeHUs.
Vi l_ ﬁo
Yo o
o Xo (
JIBUXKEHUE Tella, OPOLIEHHOr0 MO/ YIJIOM 0. K TOPU30HTY:
117 "_r{r}=_1'ﬂ Uy f =23 + U, cosa-f
£ . 2
V() =y, + Ut + ng =1, + U sina- r—gTT

v (t)=u, =u,cosa

v (f)=u, +gt=u,sina— gt

g.=0
g =—g=const



Kpuonuneiinoe neuxenue. [[BuxeHne MaTepraabHOMN
TOYKH I10 OKPYKHOCTH.
VYrioBas v JIMHEWHAst CKOPOCTh TOYKHU:

v = wR

OR

[Ipy paBHOMEPHOM JBHKEHHUH TOYKHU IO OKPYKHOCTH

_2n_2
w= = v

1.1.8

2

2o

. LIeHTpOCTpEMUTENLHOE YCKOPEHUE TOUKH:

uc



R
. [lonHoE yckopeHune MaTepuaaIbHOU TOUKH

TBépnoe teno. IloctynarensHoe 1 BpalaTenbHOE

1.1.9 )
JBIKEHUE TBEPJIOTO Tela
1.2 JANHAMUKA
191 HNuepunaneHble  cucteMbl  orcuéra. llepsslid
o Hprorona. IpunHiun oTHocuTenbHOCTH [ anumnes
Macca tena. ITmoTHOCTE BemecTBa:
_m
P=Yy
p
1.2.2 =

3aKOH



Cuna. [TpyHuun cynepno3uium CuiI:

>

FpaBHoaeHCTB = Fl + F2+- -

PaBHOAEHCTB

1.2.3 1



Bropoii 3akon HeroToHa: 11 matepuansHoi Touku B UCO

- -

F1 = ma1

124 M

Ap = FAt



At
npu
F = const
F
const
-———
Flz F 21

Tperwnii 3akoH HpIOTOHA 17151 MaTEpHAIIBHBIX TOYEK:

>

Fiy = —Fy

1.2.5

12



21

3aKoH BCEMHUPHOT'O TATOTCHUA: CHJIBI IPUTAXKCHUA MCKIY

TOYEYHBIMUA MAacCaMu PaBHBI
mim,

F=6—

1.2.6



Cuna 1spxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CHIIBI
TSDKECTH OT BBICOTHI N HaJx MOBEPXHOCTHIO IUIAHETHI
paauycom RO:

GMm

M= Ry + h)?

mg

R

h)

GMm

Cwita ynpyroctu. 3akoH ['yka:
E, = —kx

1.2.7



—kx

Cuna tpenusi. Cyxoe TpeHue.

Cuna TPCHUA CKOJIbKCHUS:

Fp = uN
F
™
uUN
1.2.8
Cwuiia TpeHus TTOKOSI:
Ep, < uN
F
™
<
UN
Koadduruent tpennst
[aBnenue:
L
b= <
1.2.9



1.3

13.1

1.3.2

CTATHUKA

—

F
MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpalICHUA:

IM| = FI, tae | — meyo cuier

>

F

OTHOCUTENFHO  OCH, Tpoxojsmiei uepe3 Touky O
NEePHEHANKYISIPHO PUCYHKY
IlenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATBHBIX

TOYCK:

myr; + myry+...
m; + my+...

Tim.






B OOHOPOJHOM II0JIC TAXKECTU

(g = const)

const)
HEHTP MAcCC T€JIa COBIMAAACT C €T0 LICHTPOM TAXKCCTH

VYcnosus paBHoBecus TBEpaoro tesna B UCO:
[M,+M, +...=0

1.3.3 N,

|F+F+...=0

HHHPar#
#1.3.4

3akou [Tackamns



JlaBneHue B )xuAKOCTH, ITokosmeiicsa B UCO:

p =po+pgh

#H##HPar#t#t P
#1.3.5

pgh

3akoH Apxumena:

.
>

FApx = _PBbITECH

Apx

HHHPar#
#1.3.6

BBITECH



1.4

#H#HPar##
#1.4.1

HHHPar#
#1.4.2

€CJIN TCJIO U X KUAKOCTB IIOKOATCA B I/ICO, TO

FApx = ng/BbITECH

Apx

pgv

BBITECH

VYcnoBue miaBaHus el
3AKOHbBI COXPAHEHN A B MEXAHUKE
HNMnynbc MaTepuanbHOU TOYKHU:

- -

p=mv

I/IMHy.]'ILC CHUCTCMBI TCII:

p=p+pt..



3aKOH U3MEHEHUS 1 COXpAaHCHUA UMITYJIbCA:

HHHPart B CO

- -

#143 Ap = A(pl + p2+' . ) = FlBHeLL[HAt + FZBHGLHHAt+' -






A(

1 BHEIIH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(py + po+...



, €CIIH

1BHELIH

2BHENH



PeaxTuBHOE JABUWXKCHUC

F
#HHParit AT I

#1.4.4 Pabora cuibl Ha MaJIOM MTEPEMEIICHUH:

A=|F|-|.-‘lﬁ.f|-c05 a=F, -Ax

{;;

)]
MoIHOCTE CHUJIIBI:

€CJIU 3a BpEMA

At
1.4.5

At
pa60Ta CHUJIBI UBMCHACTCA Ha , TO MOIIIHOCTH CHUJIBI

A4
P=— =F-vu-coso
ﬂf Ar—

Kunernueckas SHEPIUia MaTCpHaHBHOﬁ TOYKHU:
2

1.4.6

mv?  p?

EKPIH =

2 2m



KUH

mv

2m

3aKOH U3MEHEHUS KHHETHYECKON SHEPTUU CUCTEMBI

matepuanbHbIX Touek: B MCO AEkun = Al + A2 + ...

[TorenumanpHas 3Heprus:
147
JUTSl TOTEHIIUAJIBHBIX CHJT



A12 = ElHOTeHu - EZHOTeHu_= AEnm‘el—n.[

12

lmoreHiy

210TEHI]

AE

TIOTCHIL

HOTGHHH&J’IBH&H OHCPIusa MaTepHaHLHOﬁ TOYKH B
OIHOPOJHOM II0JIC TAXKECTHU:

EHOTeHH = mgh

TIOTCHIT



1.5

1.4.8

151

mgh

[TorennuanpHast 3HEprus ynpyro aeGopMupoBaHHOTO

TClia.
kx?
E NOTeHn, — 2
TIOTCHIT
2
kx

3aK0OH U3MEHEHHS M COXPAHEHUSI MEXaHUYECKOM SHEPTUU:
Euex = Exen T Enorerm,
B IICO :ﬁ\E:-.mx = ﬁncer-: HEeIOTEHII. CHIl.
B IICO AE,x =0, eCMI Ascex menoresn. cax = 0

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

['apmoHnueckue KojeOaHMs MaTepUAJIbHOM  TOYKH.
Ammumtyna u  dasa  konebanmit. Kunemarmueckoe

OIIMCaHHC:



x(f) = Asin| et +o, ).

v =x/.

a(d=(v, ), =—o'x) =a +a'x=0,
TJI€ X - CMCIIEHNE U3 PAaBHOBECHSL.

JmHaMuyeckoe onrucaHue:

ma, = —kx,
ma
X
—kx,
rae
k = mw?
k
mw
2
. JTO 3HAYHUT, YTO
F, = —kx

—kx.

9HepTCTI/I‘-IeCKOC OIIMCaHHEC (3aKOH COXpPaHCHUSA

MEXaHWYECKON IHEPTUN):



152

153

1.54

CBsi3b aMITTUTYIbI KOJEOAHUM CMEIEHUSI MaTepHalbHOM
TOYKH C aMIUIUTyAaMH KoJieOaHUW €€ CKOPOCTH |

YCKOPEHHS:

U =4, a_ =04

[Tepuon 1 yacTota KoJeOaHUN:

[Teproa manbrx CBOOOIHBIX KOJIEOAHUN MAaTeMaTUUECKOTO

MasiTHHKA:

T=2IF
g

[Tepuoxa cBOOOIHBIX KOJI€OaHUI IPYKUHHOTO MAsITHUKA:

m
T =21 |—

k

Boinyxxnennsie  koneOanusi. Pesonanc. PesonancHas

KpHBast

[lonepeunsle 1  mpoponbHble  BOJHBL.  CKOpPOCTH

pacpoCTpaHCHUA U JJIMHA BOJHBI:

v
A=vT =—
v



2.1

155

211

WuTtepdepennus u nudpakuus BOJIH

3ByK. CKOpOCTh 3BYyKa

MOJIEKVYJISAPHAS ®U3NKA. TEPMOAMHAMUKA
MOJIEKYJISIPHA S ©U3UKA

Mopgenu CTpoeHUsl Ta30oB, XUIKOCTEM M TBEPABIX TEIN.
[IycTb TepmonuHamuueckas cucreMa (teno) coctout uz N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOIM4eCcTBO BEIIECTBA
N m

V=—=
Ny



rac

N
A
—yucio ABoraapo, M — macca CUCTEMBI (Tena),
U

U

— MOJISIpHasi Macca BellecTBa
212 TennoBoe IBUXKEHHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 BzaumopeiicTBue 4acTull BEIeCTBa
214 Huddysus. bpoyHoBCcKoe ABHKEHHE
2.1.5 Monens uneansHoro rasa 8 MKT

CBs3b MCXKAY HaBJICHUCM U CpGI[HCﬁ KUHETHYECKOM
3Hepmel71 MOCTYHaTCJIbHOTO TCIIJIOBOT'O JABHKCHU A

MOJIEKYJ UJeaIbHOTO Ta3a (ocHoBHOe ypaBHeHHe MKT):

p=-mgw? =EniF ey ineo
30 30 2 3
2.1.6
rac mO — Macca OHHOﬁ MOJICKYIJIBI,
N
Ty



- KOHIICHTPAIUS MOJICKYJT

2.1.7 AoOcomoTHas Temriepatypa: T =t +273K

CBsa3p TemIepaTypbl rasa co CpelHEe KHUHETHYECKOU

3Hepmel71 MMOCTYHAaTCJIbHOI'O TCIUIOBOTO JABWIKCHHA CIr0

MOJIEKYJI:
2.1.8 I S
PR L 3 kT
R 2
2.1.9 VYpaBuenune p = nkT
MOJIGJ'II) HACAaJIbHOI'o rasa B TCpMOJUHAMUKCE!
(Vpaprerme Merrereera — Kiareipona
| BEIpeUKEHHE U1 BHYTPEHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KiameiipoHa (mpim
3aIICI):
RT
pV="_RT =vRT =NkT, p=P""
2.1.10 1L LL

BripakeHIle 1A BHYTPeHHell SHepIHI 0IHOATOME

rasa (IprMeHIMBIe OpMBI 3aIIIIcH):

L‘=%vRT =%MCT =3 RT —ve,T= %pV

2



3aKoH Z[aJ'IBTOHa AJid AaBJICHUS CMCCHU PA3pPCIKCHHBIX

ra3os:
P =D + D2 +...
p
1
2.1.11
+
p
2
+
N3omporieccsl B pa3pe:KeHHOM ra3e ¢ MOCTOSTHHBIM YHCIIOM
MoJiekyJ1 N (C ITOCTOSHHBIM KOJHYECTBOM BEIECTBA V):
uzotepMma (T = const): pV = const ,
n3oxopa (V = const):
p
— = const
T
2.1.12



const

n3obapa (p = const):

v t
— = cons
T

const

I'padudeckoe npeacTaBieHre n3onpormeccoB Ha pV-, pT- u
VT- nnarpammax.

OOBeIMHEHHEBIN ra30BbIA 3aK0H:
pV

—- = const
T

pVv



const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIIICCTBA V.

HaCbIH_IeHHBIG W HCHACBLIMICHHBIC TIIapbI. KauectBenHas

3aBUCUMOCTD IINIOTHOCTH M JABJICHUS HACBIIICHHOI'O I1apa

2.1.13
OT TeMIlepaTypbl, HUX HE3aBUCUMOCTh OT 00bEMa
HACBIILIEHHOI'O M1apa
BnaxunocTs BO3ayXa.
OTHOCUTENbHAS BIAXKHOCTb:
¢ _ pnapa(T) _ pnapa(T)
pl—[acmmnapa (T) pHacr;uunapa (T)
¢
p
HachILIapa
2.1.14 )
p

mapa

M



HacChIIIIapa

M

napa

M

H3meHeHne arperaTHbix COCTOSIHUM BCIICCTBA: UCIIAPCHUEC

2115 Y KOHJICHCAIIUs1, KUTICHUE JKUJIKOCTH
H3MeHeHune arperaTHbIX COCTOSIHUM BELECTBA: IIJIABJICHUE
2.1.16
U KpUCTAJUIU3AIHS
2.1.17 [IpeobpazoBanue 3HEprUM B (ha30BBIX EPEXOaax
2.2 TEPMO/IMHAMUKA
221 TennoBoe paBHOBECHE U TEMITEpaTypa
2.2.2 BuyTpennsist sneprus
Temonepenaya kak cHnocod W3MEHEHMsI BHYTPEHHEU
2.2.3 sHepruu  0e3  coBepiieHuss  pabotel.  KoHBekmws,
TEIUIONPOBOAHOCTD, U3JIy4YEHUE
KonnuecTBO TEMIOTHI.
VY nenbHas TEIIOEMKOCTH BEILIECTBA C:
Q = cmAT
2.2.4



CMAT

VY aenbHas TeruioTa mapooodpaszoBanus L: Q = Lm.
2.25 VenbHas TemaoTa miasieHus A Q = Am.
VY aenbHas TETUIOTa cropaHus Tormsa (: Q = gm

OnemenTapHas paboTa B TepMOIMHAMHUKE:
A =pAV

A
2.2.6 =
pAV
Borunicnenue pabotel 1o rpaduky mnpouecca Ha pV-
JuarpaMmme
[IepBrIi1 3aKOH TEPMOAUHAMUKH:
Q12 = AUsp + Aqp = (U — Uyp) + Ay
Q
12
AU
2.2.7

12

12



(U

U
1
)
+
A
12
Annabara:
Q12 =0= Ay, = (U; — Uy) = AUy,
Q
12
0
=

12



(U

)
2
)
AU
12
2.2.8 Bropoii 3akon TepmoauHamuku. HeoOpatruMmele mporiecchl
[TpuHnMne necTBus TermnoBbix MammuH. KIT/I:
I-]:Aﬂm ="-HJI'P_|"-XM| |‘-—XEEI'[|
Makcumansnoe 3Hauenue KI1/I. [ukn Kapho:
I. . —T T
2.2.10 Max M = Ngpy = ——=1-322

YpaBHEHHE TEIJIOBOTO OalaHca:

2.2.11 Q+Q; +Q3+...=0



3.1

3.11

3.1.2

SJIEKTPOAMHAMUKA
OJIEKTPUYECKOE I1IOJIE

OnekTpr3anusl Ten U €€ MPOSIBICHUS. JJIEKTPUUYECKUN
3apsn. /[[Ba Buaa 3apsina. DiaeMEHTapHBIA JIEKTPUUYECKUI

3apsna. 3akoH COXpPAaHCHUS DJICKTPUUCCKOTO 3apsajia

Bzaumopeiictue 3apsanoB. Toueunblie 3apsabl. 3aKOH
Kynona:
B OJTHOPOJIHOM BEIIECTBE C AUIIICKTPUUECKOMN

IMPOHUITACMOCTBIO



'l’_i" M2 ]. 'l’_i" i ‘-?1
F:ﬁr|1|_‘h“: .|1|_|‘
&I 4mes, 17

313 OnekTpuyeckoe mone. Ero geicTBue Ha 3JIEKTpUYECKUE

3apsiibl

Hanpssk€HHOCTB IIEKTPUYECKOTO TOJISA:

) F
ql‘[pOﬁHbIﬂ
E
q

HPOOHBII
3.1.4

F

ITone Toueunoro 3apsaa:



OJTHOPOJTHOE TI0JIE:

E = const.

const.

KapTtuns! 1MHMI HaIPsHKEHHOCTH 3TUX MTOJIEN

IloTennMaabHOCTH QJICKTPOCTATUYICCKOI'O TTOJIA.

Pa3zHocTh MMOTCHIMAJIOB 1 HAIIPSKCHUC!

A1z = q(¢y — P2) = —qAd = qU.
3.1.5

12



q(¢

IloTenunanbHas SHEPTHUd 3apdlia B IJICKTPOCTATUYCCKOM

I0JIE:

W =q¢

Q¢



-AW

[Torenmnuman QJICKTPOCTATUYCCKOI'O ITOJIA:

¢_ﬂ
T q
¢
q
w

CBs13b HaNPsHKEHHOCTH TOJISL M PA3HOCTHU IMOTEHINAIOB IS

OJTHOPOJIHOTO 3JIeKTpocTaThueckoro moisi: U = Ed

[TpuHLIUIT CYyIEPIIO3UIINH SIEKTPUUECKUX TOJIEH:

E :E1+E2+...,¢ :¢)1+¢)2+...

3.16



E

2

+

¢
¢

1

+
¢

2

+

HpOBOZIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
VYcaoBue PAaBHOBCCHA 3apAJ0B. BHYTPH IIPOBOAHUKA

Et=0
3.1.7



0

, BHYTpHY U Ha IIOBEPXHOCTH IPOBOJHUKA (p = CONSt

318 JusnexTpuku B AIIEKTPOCTATUYECKOM rnoJe.
JusnexTpuyeckasi IPOHUIIAEMOCTD BEILIECTBA €
Kongencarop. DnekTpo€MKOCTh KOHIEHCATOpA!

q
C==
U
C
u
q
3.1.9

:‘)J'IeKTPOéMKOCTB INIOCKOI'O KOHACHCATOpA:

£ggS

_dzgo

&€



eC

HapaJ'IJICJ'IBHOG COCIMHCHNEC KOHACHCATOPOB:

q =ql+q2+...,U1 = U2 ="'ICHapa11J'I_C1+C2+'"

3.1.10



napai

HOCJ’ICI[OB&TCJ'IBHOC COCAUMHCHUE KOHACHCATOPOB:




1ocn






DHeprust 3apsHKEHHOTO KOHJ/IEHCATopa:

U CU? 2
2 2 2C

qu

3.1.11

Cu

2C



3.2

3.2.1

3.2.2

3.2.3

3AKOHBI TTIOCTOSAHHOI'O TOKA

Cwnia Toka:

TTocrosunsrii Tok: | = const

Jlng nmocrosinHOTO TOKA ( = It

VYcnoBus CymecTBOBaHUS IEKTPUIECKOTO TOKA.
Hampsokenne U u OJIC E

3akoH OMa aJ1s1 yyacTKa Lenu:

I=—
R



3.24

3.2.5

9HCKTpI/I‘leCKOG COIIPOTUBJICHUC. 3aBHCUMOCTh
COIIPOTUBJICHUA OAHOPOAHOTO IIPOBOJAHHKA OT €TI0 JJIMHBI

U cedeHus. Y AeNIbHOe COIIPOTUBJICHUC BCIICCTBA.

l
R=p§

Ucrounuku Toka. /IC uctouyHuka Toka:

ACTOpOHHI/IXCI/I.)I

q

E =

A

CTOPOHHUXCHIT



BHYTpeHHee COIIPOTUBJICHUC NCTOYHUKA TOKA

3akoH Owma ans MOJIHOM (3aMKHYTOH) 3JIEKTPUYECKOU

unenu: E = IR + Ir, otkyna

Rr
3.2.6

E

E.r
= R
HapaJ'IJ'ICJ'ILHOC COCIMHCHHUEC ITPOBOJHUKOB!
I=11+12+..,Ul=U2=.,
1 1 4 1 +
Rnapajm Rl RZ

3.2.7

mapan






HOCHCHOB&TGHLHOC COCANMHCHUEC ITPOBOJHUKOB!
U=Ul+U2+..,I11=12=..,
Rl'[OCJI = Rl + R2+ .

ocn

Pabota snektpuueckoro Toka: A = [Ut.
3akoH /oy — Jlenna:
Q = I?Rt

3.2.8 Q



Rt

Ha pesucrope

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

MOIIHOCTD 3JIEKTPUUYECKOTO TOKA:
3.2.9 =— =

TenmoBas MOITHOCTb, BBIACIIACMAA HAa PE3UCTOPC:



3.3

3.2.10

3.3.1

P=PR=Z =U
R

MomHocTs HCTOYHMKA TOKA:

CB0OOO/IHBIE HOCHUTENIN DJIEKTPUYECKHX 3apsIoB B
IPOBOJHHMKAX. MexXaHM3Mbl MPOBOAMMOCTH TBEPIBIX
METAJUIOB, PACTBOPOB U PACILUIABOB JIEKTPOJIUTOB, Ta30B.

[TonynpoBoanuku. [1omynpoBOJHUKOBBIN A0
MAT'HUTHOE ITOJIE

Mexanndeckoe B3aMMOJIENCTBUE MArHUTOB. Mar"HuTHOE
nose. Bekrop MarHuTHOM — mMHAyKuuMH. IlpuHnun

CYNEPIO3UIMU MAarHUTHBIX IOJICH:

- - -

B = Bl +B2+



3.3.2

3.3.3

3.34

JInaun HUHAYKIIUA MArdvuTHOI'O IT1O0JIA. KapTI/IHa JIMHUN
HHAYKOWUN MAar"gsuTHOI'O 1O0JIA IIOJIOCOBOT'O n

HO,Z[KOBOO6pa3HOF O IMIOCTOAHHBIX MaroHuTOB

OmngIT 3pCTe,[[a. MarsuTtHoe I1oJjie IMpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUHA HHAYKOUHW MAarHvuTHOT'O IIOJIA AJIMHHOTO
npaMoro mnpoBOAHHMKA MW  3aMKHYTOI'O  KOJIBLICBOI'O
IIPOBOJHHUKA, KATYHIIKHX C TOKOM

Cuna Amnepa, e€ HallpaBJIeHUE U BEJIMYUHA!
F, = IBlsina

F
A
IBlsino.
, TJIE 0 — yTOJI MEX/Ty HaIpaBJICHUEM ITPOBOTHUKA U
BEKTOPOM
B
B

Cuna JlopeHia, e€ HampaBlIeHHE U BEJIMYUHA:

Fnop =l q | vBsina



Jlop

| gl vBsina
IJI€ 0. — YTOJI MKy BEKTOpaMH

>

v

JIBrokeHue  3apsOKEHHOW  4acTULbl B
MAarHUTHOM II0JIE

3.4 OJIEKTPOMATHUTHAA MHAYKIA

[ToTok BeKTOpa MarHUTHOW MHIYKIIVH:

® = B,S = BScosa

34.1

OIHOPOJHOM



BScosa

3.4.2 SBnenue anekrpomarauTHOW nHAYKIMK. D/1C nHayKIMK

3aKkoH BJICKTpOMaFHPITHOﬁ HHAYKOWUU d)apaz[eﬂ:

AD
3.4.3 E :_E =@
Ar—

3J1C MHAYKIKK B IPSMOM HPOBOHHUKE UTUHOM |,

JABYXYIIEMCA CO CKOPOCTBIO

>

v

344

({uZ)



)

B OJIHOPOJHOM MarHUTHOM Mosie B:
| E; |= Blvcosa

Blvcosa

, TJIe 0. — yroJl Mex1y BeKTopoM B 1 Hopmasbio

K IINIOCKOCTH, B KOTOpOﬁ JICKAT BECKTOPLI

>
-

luv

; €CIIH



L
B
B
, 1
v
\'
TO
| E; |= Blv
| E

Blv



345 [IpaBumno Jlenma

NHIyKTUBHOCTD:
L= ()
Y
L
I
3.4.6
)
, i @ = LI,
Camounnaykuus. 9/1C camonHyKuuu:
AT
E. :—L—L =—LI'
At —
DHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM:
W = LI?
)
W
L
3.4.7



LI

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 11 BOJIHbI

Koneb6arenbupiii KoHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIC

Koyie0aHus B UIeaTbHOM KOJiebaTeTbHOM KOHTYPE:
[4(1) =G unsin( 0+ o)

L’[ﬂ =g, =0, cos( et +q)=I__ cos(cr +q))

®opmyna Tomcona:

T = 2mV/LC
35.1 T
2
LC
, OTKyJ1a
2T 1
w=—=—
T VIC



2

LC

CBs13p aMIUIUTY/ABI 3apsiia KOHAEHCATOpa C aMILTUTYJI0M
CHWJIBI TOKAa IpPU  CBOOOAHBIX  3JIEKTPOMArHUTHBIX

KoJIe0aHUSAX B UJCAIBHOM KO0JIeOaTeIbHOM KOHTYpE:

Doz = —

()]

3aKkoH COXPAHCHUS SHCPIrUr B HCAJIbHOM KoJIe0aTeIbHOM

352 KOHTYpe:



3.6

3.5.3

3.54

3.5.5

3.5.6

3.6.1

3.6.2

BrinysxaeHHBIC 2IIeKTpOMAarHUTHBIE KoseOaHus. Pezonanc
[lepemennbii  TOK.  IlpomsBojacTBO, Tepenasa u
noTpedIeHUE NEKTPUIECKON YSHEPTHH
12 2 r2 2
CcU LI CU LI
-+ = i —
2 2 2

CBoiicTBa  3JIEKTPOMATrHUTHBIX BOJIH. B3anmuas

TER — cO1st.

OpuCHTalusA BCKTOPOB B BHCKTpOMaFHHTHOﬁ BOJIHC B

BaKyyMe:

- -

E1Bl1lc

[lIxkana  >neKTpOMarHUTHBIX  BOJH.  [IpuMeHeHnme

9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA

[IpssmonuHETHOE pacpOCTpaHEHUE CBETA B OJHOPOJHOMN

cpene. Todeunslid ucTouHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p



ol

S

3.6.3 [Toctpoenne n3o0pa>keHHii B INIOCKOM 3epKalie

3aKOHBI MMPEJIOMJICHUSA CBCTA.

HpCJIOMJ'IeHI/Ie CBCTa:

nysina = n,sing.

sino.

3.6.4 2

sinp.

AOCOIIOTHEIH MTOKa3aTelb IMPCIIOMJIICHUA:

C
Nagc = ;

abc



OTHOCUTENBHBIN MMOKA3aTENb IPETOMICHUS:
np 1M

nOTI—[ -

1 U2

OTH



ny
XoJ1 1y4deil B Ipu3Me.
V1= Vi, Mk =Thh,
CooTHOIIEHHE YacTOT M COOTHOIIEHWE JJIUH BOJH IIPH

nepexoae MOHOXPOMATHUYCCKOIO CBETa 4YEpE3 TpaHULy

pazzena JByX ONTUYECKUX CPEJ:

ny<n, n,
Uy o
3.6.5 [TonmHOE BHYTpEHHEE OTpaXKEHUE.

[IpenenbHbIA yTroJl IOJIHOIO BHYTPEHHETO OTPaKEHUS:

. 1 n;
Sinay, = =—
Noru n

Sino.






Colwuparoniue ¥ pacCeWBAOIINE JTUH3BI. TOHKas JTUH3A.

DOKyCHOE PaCCTOSIHUE U ONTHYECKAsi CHJIa TOHKOM JIMH3bBI:

1
D=—
F
D
3.6.6
F
1
®opmyiia TOHKOH JIMH3bI:
1 4 1 1
d f F
d
3.6.7 B
1



VBenudenue, 1aBacMoe JIMH30M:

h 1fl
[=—=——
H d



| fl

d T

A,

F\ h
f

ko

B cityuae paccenBaronieit JIMH3bI:

1
D F=—=0,
0= DO

3.6.8



| fl



XoJ 1yya, NpOILIEAEero JUH3Y M0 IPOU3BOIbHBIM YIIIOM
K e€ ri1aBHOM onTudeckoi ocu. [loctpoeHne nzodpaxeHuit
TOYKH U OTpe3Ka MPSIMOi B COOMPAIOIINX M PACCEUBAIOLINX

JIMH3aX U UX CUCTEMax

doroanmapaT Kak omnTH4Yeckwii npubop. I[ma3z  kak

3.6.9
OIITHYECKast CHCTEMA
Hnreppepenunss cBera. KorepeHTHbIE  MCTOYHHKH.
VYcioBust HaOdrOAEHUS MAaKCUMYMOB M MHUHHMYMOB B
UHTEp(EPEHIIMOHHOW KapTUHE OT JBYX CHH(Aa3HbBIX
KOI¢pCHTHBIX UCTOYHUKOB:
3.6.
.
MAKCIIMYMEI — A=2m—, m=0,%1,£2,£3, .,
A
MITHIIMYMBI — ﬂ:{zmﬂ_];, m=0,t1,+2.+3
Hudpakius ceeta. Judpakunonnas pemérka. YciaoBue
HaOJIOJICHNST TJIAaBHBIX MAaKCHMYMOB IIpU HOPMaJbHOM
NnaacHUu MOHOXPOMATHUYCCKOI'0 CBETA C I[JII/IHOﬁ BOJIHBI A
Ha peléTKy ¢ nepuoaom d:
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..

dsing

m
3.6.11

mA,
m
0,
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41.2

pc

Hucnepcus ceera

KBAHTOBAS ®U31KA

KOPITY CKYJISIPHO-BOJIHOBOM Y AJIN3M
['mnoresa M. [1nanka o kBanTax. ®@opmysna [Tnanka: E =hv

®oToHbI. DHEprus GOTOHA:

E=hv="CC
=hv=—=pc

hc



Nmmynbe poTtona:

hv



®oroaddexr. Ompritet AL CroneroBa.  3aKoHBI

413
dororddekra
VYpaBHenue DiiHmreitHa 11 potodddexra:
E(l)OTOHa = ABbixoJa + Eyumax,
E
(otona
ABBIXOIa
+
E
KHHMax
414
rue,
hc
E(])OTOHa hv = 7)
E
(oTona



hc
hc
ABbeo,ua = thp = /1_
Kp
A
BBIXOJ1a
hv
Kp
A
Kp

hc



Exuumax =

E
KHHMax
2
mv
2
max
eU

3an

4.15 JlaBiieHue cBera.

2
mv max

2

e Usan



4.2

4.3
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4.2.2

4.2.3

43.1

4.3.2

4.3.3

I[aBJ'ICHI/Ie CBCTa Ha ITIOJIHOCTBIO OTpaAXKAUIYIO
IMMOBCPXHOCTH u Ha IOJIHOCTBIO norjiaomarouryro

MOBEPXHOCTh
DOU3UKA ATOMA
[InanerapHast MOJEIL aTOMA

[Toctynatel bopa. M3nyuenue u morsomeHne (GOTOHOB
IIPH [IEPEXOJIE ATOMA C OJHOTO YPOBHSI SHEPTUU HA APYTOMU:

hv = he =|E"—E

mn - .
Y

m |

JIuHeiuaTple CIEKTPBI.

Criextp ypoBHEH 3HEPTUU aTOMa BOAOPOa:

—13,65B
E =22 n_123 .

" jl'jlz
OU3NKA ATOMHOI'O A1APA

Hyxnonnas mozaens siapa ['eiizen6epra — MBanenko. 3apsin
anpa. MaccoBoe uncio sapa. M3o0Tomsl
PannoakTuBHOCTS.
Anbda-pacna;

A A4 4

7 X—>,Y+ ;He
bera-pacnan.
DJeKTpOHHBIN B-pacnai;

A A 1] ~

7 X—= Y+ je+v,

[Tosutponuslii B-pacnan:
XA A7+ Je+v,
l'amma-uzmydenue

3aKOH pain0aKTUBHOIO pacnajaa:

-t
N(t) = Ny * 2T

N(®)



[Iycts M — Macca paguoakTUBHOIO BeulecTBa. Toraa

-t
m(t) =my* 2T

m(t)



4.3.4 Snepusle peakuuu. JleneHue U CUHTE3 sAEp



YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA

» dusuka, 10 kinace/ KacesinoB B.A., O01iecTBO ¢ orpaHuYeHHON
0TBeTCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTenbcTBoO
«IIpocseuienue»

» ®usuka, 11 kinacc/ Kacbsino B.A., O0111ecTBO ¢ OrpaHUYeHHON
0TBeTCTBEHHOCTHIO «JIPODA»; AkumonepHoe o0mectBo «M3aaTenbeTBoO
«IIpocsemenue»

1. KacesnoB B.A. «®usuka-10, yrioyonennsiii ypoBeHb». — M.: [IpocBernienue,
2021. - 381 c.

2. [Tuackuit A.A. Yuebnuk mis 10 knacca. — M.: IIpocsemnienue, 2019. — 415 c.

3. Kupuk JI.A. ®usuka-10. Pa3HOypOBHEBBIE, CAMOCTOSTEIbHBIE K KOHTPOJIbHbBIE
pabotel. — M.: Unekca, 2022. — 192 c.

4. PeimkeBud A.Il. ®usuka. 3agaunuk. -10-11 k1. — M.: Jlpoda, 2021.— 188 c.

5. NapdenbtheBa H.A. CoopHuk 3amau no gusuke 10-11 knaccel. — M.:

ITpoceemienue, 2020. — 206 c.

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

1. Onqunuosa H.U. TeopeTnueckue uccienoBanus yyaluxcs Ha ypoke (PU3nKH.-

M.: [Ipomereit, 2021.

2. Tapacos JI.B. ®usuka B npupoje. — M.: [Ipocsemenue,2020.



3. 'eapensmreitn JI.O., Kupuk JILA., I'ensdrat .M. Penienne kiro4eBbIx 3a1a4d
1o ¢u3uKe a1 OCHOBHOM 1miKoJibl. — M.: Mnekca, 2021.
4. Monacteipckuii JI.M. ®uszuka. [logroroska k EI'D -. — PocToB-Ha-/loHy:

Jlernon,2021. — 320 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1.  Enunas xomnekius LIOP. IIpenqmernas komtekmus «Pusuka» http://school-
collection.edu.ru/collection

2. EcrectBeHHO-Hay4dHbIE dKcTIepuMeHThI — @u3nka: Komekmus Poccuiickoro
o0b1reo0pasoBatebHOroO mopraina http://experiment.edu.ru

3. OtxkpsiThiil KOUTeK: Dusuka http://www.physics.ru

4.  DeMeHTHI: MOIMYJSPHBIN CalT 0 GyHIaMEHTaIbHOU

Hayke http://www.elementy.ru

5. Bsenenue B HaHoTexHOooruu http://nano-edu.ulsu.ru

6. BuprtyanbHbIil QOHI €CTECTBEHHO-HAYUYHBIX U HAYYHO-TEXHUYECKUX
apdexroB «IpdextuBHas puzukar http://www.effects.ru

7. Tazera «®usuka» M3znarensckoro noma «llepBoe

ceHTsaOps» http://fiz.1september.ru

8. JlaGopatopus oOyuenus pusuku u actponomun UCMO

PAO http://physics.ioso.ru

9. Jlaypearsl HOOeneBckoi npemun o usuke http://n-t.ru/nl/fz

10. Matepuainsl kadenpsl ooen usuku MI'Y um. M.B. JlomonocoBa: yueOHbIe
nocoowus, GU3NIECKUIN MPAKTUKYM, BUIE0- U KOMITBIOTEPHBIE

nemonctpanuu http://genphys.phys.msu.ru

11.Mup duzuku: neMoHCTpanuu PU3NIeCKux

skcniepumenToB http://demo.home.nov.ru

12.00pa3oBatenbHble MaTepuansl no gusznke @TU um. A.D.

Hodde http://edu.ioffe.ru/edu

13.0OwnnaiiH-nipeoOpaszoBatens eauHul m3mepenus http://www.decoder.ru
14.ITopTan ecrecTBeHHBIX Hayk: dusuka http://www.e-science.ru/physics
15.ITpoekt «Best pusuxa» http://mwww.fizika.asvu.ru

16. Pemenus 3a1a4 u3 yaeOHuKoB 1o ¢usuke http://www.irodov.nm.ru
17.CamoTrecTupoBaHue MKOJbHUKOB 7-11 Ki1accoB U aOUTYPUEHTOB TI0

dusuke http://barsic.spbu.ru/www/tests



18.TepmonnamMuka: 3MEKTPOHHBINA YUEOHHK 110

dusuke http://fn.bmstu.ru/phys/bib/I-NET

19.Vpoxku no mosiekyssipaoit gpusuke http://marklv.narod.ru/mkt

20.Dusukam — mpernoiaBatelisiM U cryaenTam http://teachmen.csu.ru
21.0usuka B anuManusx http://physics.nad.ru

22 .®wusuka B npe3enranusx http://presfiz.narod.ru

23dwusuka Bokpyr Hac http://physics03.narod.ru

24 .dwusuka s Beex: 3agaun o pusuke ¢ perenusmu http://fizzzika.narod.ru
25.®uzuka.py: CalT Uil ydalluxcs U MpernogaBaresiei

duzukwm http://www.fizika.ru

26.0u3ukoMII: B moMoInb HaunHaromeMy ¢usuky http://physicomp.lipetsk.ru
27 Snepuas ¢usuka B Marepuete http://nuclphys.sinp.msu.ru
28.Bcepoccuiickas oMMITHa a IIKOJIBHUKOB 1o ¢usuke http://phys.rusolymp.ru
29. JIucTaHIIMOHHAS OJIUMIIMA/A MO (PU3UKE — TEIEKOMMYHHUKAMOHHBIH
oOpa3zoBarenbHBIN TpoekT http://www.edu.yar.ru/russian/projects/predmets/physics
30./IucTaHIIMOHHBIE BPUCTUYECKHUE OJTUMITHA/BI 10

dusuke http://www.eidos.ru/olymp/physics

31.MockoBckasi peruoHajibHasi OJMMIINA/IA IIKOJIbHUKOB 10

¢busuke http://genphys.phys.msu.ru/ol

32.0T1KpBIThIC HHTEPHET-0aUMIHA B! TI0 dusuke http://barsic.spbu.ru/olymp
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