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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mno ¢u3uke Ha ypoBHE CpeaHero oOiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# oOpa3oBaTesnbHOM mporpammel, npeactaBieHHbix B GT'OC COO, a
TaKke ¢ yuétom ¢enepanbHoil paboueld mporpammbl BocnuTanud U KoHuenuuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma 1o  ¢usuke onpenenser o00sA3aTeIbHOE  MPEIMETHOE
coJiepKaHUe, YCTAHABIMBAET PEKOMEHJYEMYIO TIOCJIEeI0BATEIbHOCTh H3yUYEHUS
TEM U pa3lelioB Y4yeOHOro mpeaMera C y4E€TOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
ocobeHHoctel oOyuaromuxcs. [Iporpamma mo @usuke HaéT MpeACTaBICHHE O
HEesAX, COJep)KaHuM, OOIelW cTparerud OOYYeHHS, BOCIHUTAHUS U Pa3BUTHUS
oOydaromuxcs cpeacTBaMu ydeOHoro mnpeamera «@Pusukay Ha YriayOnEéHHOM
YpOBHE.

N3yuyenue kypca Qu3MKH YriiyOJIEHHOTO YPOBHSI MO3BOJIAET peaTn30BaTh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIIMH, HAIIPABJICHO HA CO3/IaHME YCIOBMM IS
NPOSIBJICHNSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusumke omnpenensioTcs IJIaHUPYEMBIE Pe3yIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHWM K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCs, OCBOUBIIUX
mporpaMmy 10 (QU3MKE Ha YpOBHE CpeAHEero oO0mero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (u3uku Ha yriayOosJaEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma mo ¢u3uKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKH TSI COCTABIICHHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma 1o (pu3uKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENECH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allui  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHaX MPUPOJbI, BBICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydaromierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIM
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

B ocHOBy Kkypca ¢u3MKM Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHHs
NOJIOKEH PAO WIEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK MPUHLMIBL €r0
OCTPOEHHSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEN KypC SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKH.

Hoen zenepanuzayuu. B cooTBEeTCTBUU C HEW Marepuan Kypca (PU3MKH
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepuu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzamnus NpeaIonaraeT HUCNOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonoii nanpasiennocmu. Kypc pusnku yriryonEHHOTO ypoBHS
MPEIIOIaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sTOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanmu3yercsi MNOCPEICTBOM BBEICHUS SIIEMEHTOB
COJEP)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKKe OOCYXKICHHS
npo6JieM palMoOHATIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOI 0e30MacHOCTH.

OcBoeHue cosepkaHus MPOrpaMMbl 0 (PU3UKE JOHKHO OBITH TOCTPOEHO HA
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUH CaMOCTOATEIBHOIO SKCIIEPUMEHTA Kak
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro



YPOBHS — DOTO CHUCTEMa CaMOCTOSTENIBHOTO YYEHHYECKOTO HKCIIEPHMEHTA,
BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanu3anny  (QU3MYECKOrO TpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHe 10 u 11 knaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaiusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce uzyudeHus pazzaena (temsl). [Ipu stom mon paboramu
NpaKTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE MCCIIEIOBAaHHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B mporpamme mo ¢Qusmke cucTeMa YYCHHUECKOTO OKCIICPUMCHTA,
7a00paTOPHBIX pabOT M MPaKTUKyMa TPEJCTaBlieHa €IUHBIM IepedHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXOIs U3 OCOOEHHOCTEH MMOyPOYHOTO
IUTAHUPOBAHUS W OCHaIeHUs KaOwHeTa (u3uku. I[Ipu 3TOoM obOecmeunBaeTcs
OBJIaJICHNE OOYYalONUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHMOCTEH (DU3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbliioe BHUMaHWE YAENAETCA PEIICHUIO PACUETHBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MYECKOW MOJIENbIO, MO3BOJSIONINE MPUMEHSTh
U3YYCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3zenoB. /(s kayecTBEHHBIX 3a7ad
OPUOPUTETOM SIBIISIIOTCS 3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BbrIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu DPI'OC COO k wmaTepuanbHO-
TEXHUYCCKOMY OOECIICUYeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJIEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GuU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B MPOTPAMMeE I10
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPAIMOHHOE 000PYyIOBaHNE.

JlemoHCcTpanmonHoe oOopyaoBanue (GopMupyercs B COOTBETCTBHH C
MPUHIIMTIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECMEeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.



JlabopatopHoe 00OpyJOBaHME [ YUYCHHUECKUX MPAKTUYECKUX padoT
(GopMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

dopMHUpOBaHHE HWHTEpeca M CTPEMJIEHUS OOy4YalOIIHUXCA K HAy4YHOMY
U3YYEHHIO TMPUPOJIbI, PA3BUTHE WX HHTEUIEKTYaJbHBIX M  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEJCTABICHUN O HAy4YHOM METOJie MO3HaHUA U (HOpMUpPOBaHUE
UCCJIEI0BATEIBCKOIO OTHOUIEHHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa U3yueHHs OCHOB
CTpOEHUSI MaTepUH U QPyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUW OOBSCHATH SBJICHUA C  HCIOJB30BAaHUEM
du3MUecKNX 3HAHUM M HaYYHBIX JOKA3aTEIbCTB;

dbopMuUpoBaHUE TPEACTABICHUM O pOJNM (PUBMKU IS PA3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE  TPEACTABICHUM O  BO3MOXKHBIX  cdepax  Oymyiein
npodeccuOHaTbHON NIESITENbHOCTH, CBA3AaHHBIX C (U3MKOW, MOATOTOBKA K
nanbHeieMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1eneil o0ecrneuynBaeTcs pelieHueM CIEIYIONNX 3a7a4 B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeiHero o01iero o0opa3oBaHus:

npuoOpeTeHne CUCTEMBbI 3HAaHUK 00 0O0mUX (HU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHHWE YMEHUW TNPUMEHSITh TEOPETUYECKUE 3HAHUA IS
00BsICHEHUS (PU3NYECKUX SIBICHUN B TPHUPOAC W ISl MPUHATHUS TPAKTHUICCKUX
pEIIEHUI B MOBCETHEBHOW KU3HU,

OCBOEHHE CIIOCOOOB pELICHUsS Ppa3IUYHbIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MH)XEHEPHOT'O XapaKTepa;

HNOHMMaHUuE (UINYECKUX OCHOB M TPUHIUIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIQZICHUE METOJAMH CAMOCTOATEIBHOIO TUIAHUPOBAHUS U TPOBEACHUS
¢u3nuecknx OSKCIEPUMEHTOB, aHAIM3a W HHTEpPHpeTanud  WHHOPMAIHH,
OIpEJIENIEHHS] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;



CO37aHUE YCJIOBHM Il Pa3BUTHUA YMEHUN NPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOM JIEATEIIbHOCTH;

pa3BuTHe HHTEpeca K cdepaM mnpodeccuoHanbHON  AeATETbHOCTH,
CBSI3aHHOM ¢ (PU3UKOIA.

B cootBerctBun c tpeboBanusiMu PI'OC COO yriyOn€HHBIM YpPOBEHb
u3ydeHus: yudeOHoro mnpeamera «®Pu3nka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIA.

Ha uzyuenue ¢puszuku (yrayOnéHHbIN ypOBEHb) HA YPOBHE CPEHETO OOILIETO
obOpazoBanus orpoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemsplii B mporpaMme 1o (U3MKE MEpeuyeHb JIabOpaTOPHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYUTEIb JI€JaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX PAaOOT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTallbHasg Hayka o npupoje. Hayunslil MeTo no3HaHus
Y METOJIbI UCCJIeI0OBaHUS (PU3UUECKUX SIBICHUM.

DOKCIIEpUMEHT U TEOpHsl B Mpollecce Mo3HaHus npupoisl. Habmogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl u3MepeHusi (PU3MUECKUX BEJIUYUH (AaHAJOTOBBIE M IHU(POBBIC
U3MEPUTENIHLHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHoct  u3MepeHuit  Qu3MYeCKUX BeduuuH (aOCOIOTHAs U
OTHOCHUTEIIbHAS ).

MopenupoBanue GU3NIECKUX SBJICHUM U MPOIIECCOB (MaTepHalibHasl TOUKa,
aOCOJIFOTHO TBEPJOEC TENO0, HWeadbHas KUAKOCTb, HACANIBHBIM Ta3, TOYEUHBIN
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto pusuku B hopMuUpoBaHUU COBPEMEHHOM HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiabl TOKAa W HANpSHKEHHWS B LEMU MOCTOSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ 1M(ppoBoii adoparopueit o dusuke. [Ipumepsl u3mepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHue. OTHOCHTEIBHOCTh MEXaHWYECKOTO IBUKEHHS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepuasbHOM TOYKHM, €r0 MPOEKUMH HAa OCU CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpoCTh (CpefHsAs CKOPOCTh, MTHOBEHHAs CKOPOCThH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE W PAaBHOYCKOPEHHOE  MPSIMOJIMHEMHOE  JIBUYKCHHUE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MYyTH MAaTEpUATIbHOW TOYKH OT
BPEMEHH U UX rpaduku.

CBobOomHOE majzeHue. YCKOpEeHHE CBOOOIHOTO MajcHuA. /[BmKeHue Teina,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnuentHoe  nBmkeHue. JIBMOKEHHE MaTEpUAJIbHOM TOYKH IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIHUIOMETD,
JIBWKECHHE CHApsIOB, LEMHbIE, IIECTEpEHYATHIE W pPEMEHHBIE NEpEAayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUYETA, WLTFOCTPALMS KUHEMATHUECKUX XAPaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmionenne nBukeHus Teya, OPOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.

Hamnpagiienne cKopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PELYKTOPE.

CpaBHEHUE MyTeW, TPACKTOPHM, CKOPOCTEH IBHKEHHUS OJHOTO M TOTO XKeE
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEPAaBHOMEPHOTO JBHXKEHUS C LETbIO ONPEIEIECHUs] MTHOBEHHOMN
CKOPOCTH.

N3mepenue yckopeHus Nnpu NpsSMOIMHEHHOM PAaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne  yckopeHMss ~ CBOOOJHOro  majgeHHs  (PEKOMEHIOBAHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nABWKEHUS Tenna, OpPOIIEHHOTO TOpU30HTaNbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne nBMKEHHA Tela IO OKPYKHOCTH C IOCTOSHHOW IO MOZYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TMepHoAa OOpalieHuss KOHUYECKOro MasiTHHKa
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



ITepBeiii 3akoH Hprotona. MuepuuanbHble cucteMsl orcy€ra. IIpuHumn
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHumn cynepno3unuuu CHil.

Bropoii 3akoH HproTOHa 111 MatepraibHOM TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUSA. OKBHBAJEHTHOCTh TI'PAaBUTALMOHHOM U
VHEPTHOMN MacCCHI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOTO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckod MmUPOTHL. J[BHKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Keruepa. [lepBas kocmMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Tena, IBMXKyHIErocss c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpEHHUsI CKOJBXKEHHUS W CUJIa TPEHUSA
nokost. Koapdunuent tpenus. Cuia CONpOTUBICHUS TpPU ABUKEHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: MOAINIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenne JBWKeHUsT Tel B HMHEPUHMAIBHBIX W HEMHEPLUATbHBIX
CHUCTEMaxX OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX OMIMHIPOB WM IIApOB PAa3HOM MAacChl C OJAWHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  paBHOJACHCTBYIONICH  TPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIOIIUX B PE3YJILTATE B3aUMOAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.

N3mepenre paBHOICHCTBYIOMIECH CHII TIPHU JBMKEHUU OpycKa IO HAKIOHHON
IIJIOCKOCTH.

IIpoBepka THMIOTE3bl O HE3aBUCUMOCTH BPEMEHHM ABWXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCMMOCTH CUJI YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUXXEHUSI CUCTEMBI TEJN, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
nErkuit OJIOK.

N3mepenue koddduiieHTa TpeHus Mo BEIWYUHE YIIIOBOro koddduiueHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue qBMKeHUsI OpycKa MO HAKJIOHHOW MIOCKOCTH C MIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Bajdy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHOoe Teno. [locTymaTtenbHOE W BpallaTesIbHOE JIBHXKCHHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PAaBHOBECHE.

TexHuueckue yCTpONCTBA M TEXHOJIOTHMYECKHE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yclIOBHII paBHOBECUS TBEPAOrO Teja, MMEIOLIETO0 OCh
BpalICHUSI.

KoHctpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TeJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynibec MatepuanibHOM TOYKH, CUCTEMBI MaTE€pUAIBHBIX TOYeK. LleHTp
Macc CUCTEMbI MaT€pUAIbHBIX TOUYEK. TeopeMa 0 ABUKEHHUH LIEHTPa Macc.

NMiynbe cUiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomMeHT uMItyJbca MaTepuaabHOW TOYKW. lIpeacraBiieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cumimbl Ha MamoM W Ha KOHEYHOM IepeMerneHuu. I padudeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi matepuaiibHOMl TOuku. Teopema 00 H3MEHEHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HEMOTEHIMANbHbIE CUJbl. [loTeHIIManbHAs SHEPruUs.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3bp  pabOTHl HEMOTEHUUAIBHBIX CHUJ C H3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyu sl WACaIbHOM JKUIKOCTH KAaK CJEICTBHE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble npeBpalieHns KMHETUYECKOW W MOTEHUUAIBHOM DHEPrUd MpH
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cumibl TITHU, CKOPOCTH MOJEIH SJIEKTPOMOOMIS M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KWUHEeTHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS MOTEHINAIBHON S3HEPTUH NIPYKUHBI C pabOTOM CUIIBI
TPEHUSL.

Onpenenenue pabOThl CUIIBI TPEHUS HPH JBHXKEHUM Tella MO0 HAKJIOHHOM
IJTIOCKOCTH.

Pazagea 3. MouiekyasipHasi pu3suka ¥ TepMOAMHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcHOBHbBIE TMOJOXEHUSI MOJEeKyIsipHO-KuHeTnuecko Tteopuu (MKT), nx
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJIKOCTEH W TBEPIBIX TeA U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3THUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHoBecue. Temmepatypa u crocoObl e€ u3Mepenus. [llkama
temnepatryp Llenbcus.

Mogenb uaeanbHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKOU TEOPUHU: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHenue MenaeneeBa—Kmnaneiipona. AoOcomoTHas
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMUYECTBOM BemiecTtBa. [ 'paduueckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JIaBICHUEM U  CPEJAHEH KUHETUYECKOW JHEeprueu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKONU TEOPUH UJCaTHLHOTO ra3a).

CBsi3b  aOCONIOTHOW TEMIIEpaTypbl TEPMOJAMHAMUYECKOM CHUCTEMBI CO
CpeHEel KHUHETUYECKOW HSHEpPruel MOCTYMATEeIbHOTO TEIJIOBOTO JIBMKCHUS €&
YaCTHII.

TexHudeckne yCTPOWCTBA U TEXHOJIOTHYECKHE TMPOIECChl: TEPMOMETD,
O6apomeTp, Moy4eHue HaHOMaTEpPUATIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKECHHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopnaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX PemeToK.

HaGmronenne u nccneqoBaHue H30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanne rmpolecca YCTAHOBIEHUS TEIJIOBOTO PpAaBHOBECUS IPHU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEpMHYECKOTO Ipolecca (PEKOMEHIOBAHO HCIOIb30BAHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T/]) cucrema. 3agaHue BHEWIHUX YCIOBUW ISt
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHEHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl



TEPMOJAUHAMUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEIUYHMH, OMUCHIBAIOIIUX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawasio TepMmoguHamMuku. CamMoONnpou3BOJbHAS — pejaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopenbs uaealbHOrO Ta3a B TEPMOAMHAMHKE — CHUCTEMA YpaBHEHUM:
ypaBHeHne MeHneneeBa—KianepoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mMpUMEHUMOCTH 3TON MOJIENN: HU3Kasi KOHIICHTPAIUsl YaCcTHIl, BICOKHE
TeMIiepatypbl. BeipakeHue a1 BHyTpEHHEH dHEPTHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBazucraruueckue v HeCTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMoAHaMUKe. Boruucienue paboTsl o rpaguky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepmieHuss  pabotel.  KonBekmus,
TEIUIONPOBOIHOCTh, U3TyUEHHUE.

KonmuuectBo TtemnoThl. TemnoéMkocTh Tena. YaelbHas HW  MOJIApHas
TEIUIOEMKOCTH BeIEeCTBA. YpaBHeHHe Maiiepa. YnaenbHas TeruioTa CropaHus
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM Tpolecce.

[lepBblii 3ak0H TepmoavHaMHUKH. BHyTpeHnHsist »Heprus. KommuectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOAMHAMUKHU [JIs PABHOBECHBIX MPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOAUT
eIMHCTBCHHAs aguabara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJAMHAMHUKHA JJII HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOIO0 Tena K 0ojiee HarpeTtoMy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs pupOaHBIX TPOIECCOB.

[TpuHumner necteus TernoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE ACHEKThl UCIOJIB30BAHUS TEIJIOBBIX JABHUrarenei. TermmoBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/ibl.

TexHuueckne ycTpOWCTBA M TEXHOJOTMYECKHE MPOIECCHI: XOJOAUIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBbIA W KapOIOpAaTOpPHBINA ABUTraTENM, MHapoBas TypOuWHa,
MOJIyYEHHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
WCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AILMS OMOOPraHUYECKOrO TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBO» M SJIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aiuadaTHYECKOM pacIIUPEHUU.



Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEINTIOEMKOCTEN BEIIECTB.

Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIEH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3Mmepenue yaenbHONU TEIUIOEMKOCTH.

HccnenoBanue mpoiiecca OCTbIBaHUS BELIECCTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydeHne B3aMMOCBSI3M DHEPrUU MENKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusn eeujecmea. DPazogvie nepexoobl.

[TapooOpazoBanue u KoHaeHcanus. lcmapenwe u kumneHue. VY elbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachIIeHHbIEe maphl. KadecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JABJICHUSI HACBIIMIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IIJIABJICHMUS.
CyO6numarus.

Hedbopmannu TBEpAoro Ttena. Pactsxkenue u cxarwe. Crnsur. Mopaynb
IOnra. Ilpenen ynpyrux naedopmarui.

TennoBoe pacmmpeHue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JTMHEHHOE
pacimpenre. AHTAPMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO pacUIUpeHUs Tel (Ha Ka4eCTBEHHOM yYPOBHE).

[IpeoGpazoBanue sHEPTrUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOI0 OanaHca.

[ToBepxHocTHOE HaTsmKeHHE. Koa(PUIIMEHT MOBEpPXHOCTHOTO HATSKEHUS.
Kanunsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTHIO KUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHL:  KHUIKHE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenune. Kunienue npu noHM>X€HHOM J1aBJICHHH.

N3mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.



OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKyM.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIhJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCoONMOTHOM BI@XXHOCTH BO3JyXa M OILIEHKAa MAacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSYKESHUS.

N3mepenne moayns FOwra.

UccnenoBanne 3aBUCUMOCTH jAedopMallud PE3MHOBOTO 00Opas3na oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. DinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel U €€ NpOsBIEHUSA. JJNEKTpUYECKHil 3apsa. J[Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoOBOAHWKH, MAURIEKTPUKA U  MOJYIPOBOJHUKH.
DNEeMEHTApHbIA 3JEKTPUYECKUN 3apsAln. 3aKOH COXPAHEHHUS DIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe nosie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  mons.  IlpoOneiit  3apsna.  Jluauum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1ois. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHIMAIOB H
HanpspkeHue. lloTeHnmanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro noid. CBs3b HANPSKEHHOCTH MOJS U Pa3HOCTU
MOTEHIMAIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJsA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI Cynepno3ULU STEKTPUUYECKUX TTOJIEH.

[lone toueunoro 3apsina. Ilosme paBHOMepHO 3apsixeHHOM cdepbl. [lone
PAaBHOMEpPHO 3apsiKeHHOro mo oO0béMy mmapa. llome paBHOMEpHO 3apsKeHHOU
OecKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHX TOJEH W
SKBUIIOTCHIUAIBHBIX ITOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.



JIMPNEeKTpUKM B DJIEKTPOCTATHUYECKOM  moJie.  Jludnekrpuueckas
MPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DmeKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD INIOCKOTO
KOHJIEHCATOpa.

[TapamensHoe COEIMHEHNE KOHJIEHCATOPOB. IlocnenoBarensHOE
COEIMHEHNE KOHIEHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3apsKEHHOM YaCTULBI B OJHOPOJIHOM DJIEKTPUYECKOM IIOJIE.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHUE MPOIECCHI: 3JIEKTPOCKOI,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJIE ABYX 3apSIKEHHBIX IJIACTHH.

Mopgenb anexTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DneKTpocTaTuuecKas 3anuTa.

YCTpOMCTBO © JAEWCTBUE KOHICHCATOPA IIOCTOSSHHOW W TMEPEMEHHOU
E€MKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTtopa OT IUIoNagu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSyKEHHOTO KOHAEHCAaTopa.

3apsiika U pa3psa/Ka KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmionenne mnpeBpamieHus DJHEPrud  3apsHKEHHOTO  KOHAEHcaTopa B
SHEPIUIO U3JIYYEHUS CBETOANOAA.

N3ydenne nporekanus Toka B LENH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3sHOCTHU IIOTEHIMAJIOB (HampsiKeHus ) pu
MIOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuii mox.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyniecTBOBaHHS MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTouHMKM
toka. Hanpsixxkenue U u DJ1C é&.

3akon Oma [ yyacTKa IeTH.



DIIEKTPUUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD CONPOTHUBIICHUS
OJIHOPOJTHOTO TPOBOJHUKA OT €ro JJIWHBI W IUIOIIAAW MNOMNEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBICHUE BEIIECTBA.

[TocnenoBaTenpHOE, MAPAIIETBHOE, CMENIAHHOE COCAMHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [pasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoymns—Jlenua.

MOIIHOCTh NEKTPUUECKOr0 TOKA. TersoBass MOIIHOCTb, BbIAEIsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HMCTOYHMKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW 1iernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTkoe 3ambikanue.

Konzaencarop B 11enu noCTOSIHHOTO TOKA.

TexHuueckue YCTpOWCTBA M TEXHOJOTMYECKUE IPOLECChI: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUMK JIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HApsIKEHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKEHUS JJIs PE3UCTOpa,
JaMIIbl HAKAJIMBAHUS U CBETOMOA.

3aBUCHMOCTh COINPOTHUBJIEHUS LWIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IUIOILAIM MTONIEPEYHOr0 CEYEHUS U MaTepHana.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT CONPOTUBJIEHUS IIPU
MOCTOSTHHOM HaIlpsIKEHHH.

IIpsmoe wu3mepenune OJIC. KopoTkoe 3aMblkaHUE TalbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0sI coemMHEHUsT HCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTU MOTEHIMAIOB MEXY MOJOCAMU MCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEAMHEHHS PEZUCTOPOB.

N3sMmepenune yaeapHOro CONpoTUBIICHUS IPOBOIHUKOB.

UccrnenoBanne 3aBUCMMOCTH CWJIBI TOKAa OT HaNPsDKEHUS UL JIAMIIBI
HaKaJIUBaHUS.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIICHUS HUCTOYHUKA TOKA.

UccnenoBanne 3apucumocty DJ{C raibBaHMYECKOTO 3JE€MEHTAa OT BPEMEHHU
MIPY KOPOTKOM 3aMBIKaHUH.

HccnenoBanne pasHOCTM NMOTEHLMAIOB MEXAY IOJKOCAMH HUCTOYHMKA TOKA
OT CUJIBbI TOKA B LIEIN.



UccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH UCTOYHHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku ¢ pazruunsix cpeoax.

DneKkTpuueckas MPOBOJAUMOCTh  Pa3IMYHBIX  BEHIECTB. DJIEKTPOHHAS
MPOBOJIMMOCTh TBEPJBIX METAIJIOB. 3aBUCUMOCTh COINPOTUBIICHUS METAJJIOB OT
TeMreparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKUid TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku.  CoOCTBEHHass W NOpUMECHas  MPOBOJMMOCTh
noJiyripoBoAHUKOB. CBoMicTBa p—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DNEeKTPUUECKUN TOK B JJIEKTPOIHUTAX. DJICKTPOJUTHUECKAs TUCCOIHAIIMS.
Onextponus. 3akoHsl Dapajes A dIEKTPOIU3A.

OnekTpuueckuii TOK B Tazax. CaMOCTOSITETbHBIH M HECAaMOCTOSITEIBHBIM
paspsa. PaznuyHbie TUIBI cCaMOCTOATENBHOTO pa3psiaa. Monnus. [Tnazma.

TexHudeckne ycTpOWCTBA M TMPAKTHUUECKOE MPUMEHEHHUE: Ta30pa3psiIHbIe
JIAMIIbI, DJICKTPOHHO-JTydeBasi TpyOKa, TMOIYNMPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3UuCTOp, (OTOMMUOJ, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEH,
BBITUTABKA AJTFOMUHMS, JICKTPOHHAS MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTH ANEKTPOIUTOB.

3akoHsblI 35ekTpoausa dapanes.

NckpoBoii pa3psia ¥ IpOBOJUMOCTD BO3AYyXA.

CpaBHeHUE MPOBOAUMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue smekTpoiunsa.

N3mepenue 3apsiia 0JHOBAJIEHTHOI'O HOHA.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIEHUS ~ TEPMOPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYeCKUH MPAKTHKYM.

Crioco0b1 u3mepenus (U3NIECKUX BEIMUMUH C UCIIOJIb30BAHHEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIBHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMYHWH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUW, HCCIENOBAaHUM  3aBUCUMOCTEMN
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax  «YUYEHUUYECKUH  HKCIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).



MexnpeaMeTHbIe CBA3H.

N3yuenune «kypca ¢usuku yrayonénHoro ypoBHa B 10 kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSA3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, T€Orpauu U TEXHOJIOTHUH.

Mesicnpeomemuvie  NOHAMUA, CEA3AHHbIE C  U3YYEHUEM MEmO006
HAY4YHO020 NO3HAHUA: SBICHNUE, HaAy4YHbIN (DaKT, runoresa, Gu3nueckas BEIMYHMHA,
3aKOH, TEOpHsl, HAOIIOACHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJEIb, U3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1abopaTopusi.

Mamemamuxka: peunieHue cuUcTeMbl ypaBHeHUM. JlunelHas QyHKuus,
napabosna, runep6oia, ux rpa@ukud U cBoicTBa. TpuroHoMmerpudyeckue QyHKIIUM:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannyeckoe BKEHUE B KUBOW npupone, 1uddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPTraHW3MOB, TEIUIOBOE 3arps3HEHHE OKPYKaIoIIeH cpejbl,
yTUIW3alUsl OHOOPTaHMYECKOro TOIUIMBA [UJIs BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHE BELIECTBA, CTPOECHHE aTOMOB M MOJEKYII,
MOJIb BEIECTBA, MOJSPHAs Macca, IOJy4eHHE HAHOMAaTepHaJIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN W Ia30B, KUIKHE KPHUCTAIUIBI, MIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTUYECKAs AUCCOLMALINS, TaJbBaHNUKA, DICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeobpa3oBaHue ABMKEHUH C HCIIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CyXOro M JKHIKOIO TPEHHMS B TEXHUKE, CTaTUYECKUE KOHCTPYKLHH
(KpOHIITENH, pemeéTyaTble KOHCTPYKIMH), HCIIOJIB30BAaHUE 3aKOHOB COXPAHCHMS
MEXaHMKH B TEXHHUKE (TMPOCKOI, BOJOMET M APYIHE), JABUIATEIb BHYTPEHHEIO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTMH, AJIEKTPOCTATUYECKas 3aluTa, 3a3€MJIEHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsAHble JIAMIIbI, TOJIYTIPOBOHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIIACC

Paznen 4. DinekTpoauHaMHUKAa.

Tema 4. Maznummnoe none.

B3aumoneiicTBUe TOCTOSIHHBIX MAarHUTOB M MNPOBOJHUKOB C TOKOM.
MarautHoe mone. Bektop MarmuTHOM wHAyKuuu. I[lpuHuun cynepno3unuu
MarHUTHBIX NOJIEH. JINHUM MarHUTHOM MHAYKIIWY.



MarHuTHoe 1nosie NpOBOJAHHUKA C TOKOM (MPSAMOro MPOBOJHHKA, KATYIIKU U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOIYJIb.

Cuna JlopeHuna, €€ HampaBleHHE W MOAYNb. JIBMKEHHE 3apsHKEHHON
YacTHIIbl B OTHOPOJJHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunuTtHoe none B BemecTBe. @eppoMarHeTuky, napa- u JUaMarHeTUKH.

TexHudyeckne yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  MHOYKIIUM ~ MArHUTHOTO  TIOJISL  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHUA MarHUTHOM UWHIYKIUU TIOJNS  JUIMHHOTO  MPSIMOTO
IIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOIHUKA, KATYIITKH C TOKOM.

B3anmMopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs My4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHUIMn NENCTBUS ANEKTPOU3MEPUTEIBLHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npaKkmukKym.

HccnenoBanre MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

NccnenoBanue neiicTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUS CHIIbI AMIepa.

Tema 5. dnekmpomazcHumHnas uHOYKyus.

SIBrieHne 3JIEKTPOMArHUTHOM MHAYKIMU. [IOTOK BEkTOpa MAarHUTHOM
uaaykiud. I C uHAyKuMH. 3aKOH HJIEKTPOMAarHUTHOW wuHAyKIuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJC uvHOyKIMM B MPOBOJHUKE, JBHKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTymika WHAYKTUBHOCTH B LEMH MOCTOSIHHOTO TOKa.
SABnenue camonnaykuu. J/C caMOMHIYyKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.



TexHuveckne yCTpONCTBa M TEXHOJOTMYECKHE MPOIECCHl: WHIYKIIMOHHAS
Meyb, COJICHOU], 3alUTa OT JEKTPU3ALMU T MPHU JBHKEHUU B MArHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 371€KTPOMArHUTHOM UHAYKITUU.

HccnenoBanne 3aBucumoctd O/IC MHAYKIMH OT CKOPOCTH H3MEHEHMS
MarHUTHOT'O ITOTOKA.

ITpasuno Jlenua.

[Tanenne marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoranue 3aBucumoctu DJIC caMOMHIYKIIMM OT CKOPOCTU U3MEHEHHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, RPAKMUKYM.

UccnenoBanue sSBIEHUS dJIEKTPOMAarHUTHOW WHIYKITUH.

OnpeneneHue MHIYKIIMA BUXPEBOTO MAarHUTHOTO TOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUH.

CoOopka MoJienu AIEKTPOMArHuTHOTO TeHepaTopa.

Pasznen 5. Kosie0anusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.

I"apmonundeckue xonebanus. Knnematudeckoe U TMHAMUYECKOE OINMKMCAHUE.
DHepreTUYecKoe OomnuMcaHue (3aKOH COXpPaHEHHUS MEXaHMYEeCKOH dHepruu). BeiBox
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIeOaHUHM M3 UX dHEPreTUYECKOTO U
KHHEMATHYECKOr'0 OIMHCAHHSL.

Amvmintyna u ¢asza xonebanuii. CBs3b aMIUIMTYbI KOJCOAHUN HCXOTHOMN
BEJIMYMHBI C aMIIUTYIaMH1 KoJieOaHUH €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m dactora koneOanuii. [leproa ManbIX CBOOOJHBIX KOJIEOaHUI
MaTeMaTH4ecKoro MasTHuka. Ilepmon cBOOOTHBIX KoOJI€OAHWI TIPYKUHHOTO
MasTHHKA.

[TonsTe o0 3aryxamommux KojieOaHWsIX. BBIHYXACHHBIE KoOJICOAHMS.
Pe3zonanc. Pe3onancHas kpuBas. BiusHue 3aTyxaHuss Ha BHJ PE30HAHCHOU
KpUBOU. ABTOKOIEOaHUSI.

TexHuueckue yCTpoHMCTBa M TEXHOJIOTUYECKUE MPOIIECChl: METPOHOM, YaChl,
Kadelld, My3blKaJIbHbIC HHCTPYMEHTHI, cericMorpad.

Jemoncmpauuu.

3anuch KoueOaTeIbHOrO IBKCHUS.

HaGmomeHre He3aBUCHUMOCTH TIEPHOIa MAJIbIX KOJeOaHUH rpy3a Ha HUTH OT
aMILTUTY/IBL.



HccnenoBanne 3aTyXaloolUX KoOJeOAHMM M 3aBUCUMOCTH  IE€pUOJA
CBOOOJHBIX KOJIEOAHHUI OT CONPOTUBIECHHUS.

UccnenoBanne koneOaHWid rpy3a Ha MACCUBHOM TMPYXKHHE C LEJBIO
(opMHUpOBaHUS IPEACTABICHUNA 00 UI€aTbHON MOJIETU NPy KUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIUH MPU KOJEOAHUSIX IPpy3a HA MPYKUHE.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUH.

HaGmonenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomul, npakmuKym.

N3mepenue mnepuoga CBOOOAHBIX KOJIEOAHMM HUTSHOTO M MPYXKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0/€ KoJieOaHUI Ha YIIPYroM MoJIBece.

N3ydeHune NBUAKEHHS HUTSHOTO MasTHUKA.

[IpeoGpa3zoBanue FHEPTUU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yobIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJICOaHUM.

HccnenoBanue BoIHYKIEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummnosle Ko1edanusl.

KoneGarenpubiii koHTYp. CBOOOJHBIE SJIEKTPOMArHUTHBIC KOJIeOAHUSI B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsia KOHJEHCATOpa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aTbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue ANEKTPOMArHUTHbIE Kosie0aHus. BoiHyX1€HHBIE
AIEKTPOMArHUTHBIE KOJIEOaHUs.

IlepeMennblii TOK. MOIIHOCTH NEPEMEHHOrO0 TOKAa. AMIUIUTYJHOE U
JCUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA M HAMPSDKEHUS TPH pa3IuvyHou ¢dopme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycouganbHbli TIEpEMEHHBIN TOK. Pe3ucrop, KOHJIEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3onaHC HanpsKeHUN.

Uneanbusiii Tpanchopmatop. IlpomsBonctBo, mepegada u moTpebiaeHUE
AIEKTPUYECKOU SHEPTUH.

OKOJIOTUYECKHE PUCKU MpU IPOU3BOACTBE 3EKTposHepruu. Kyinbrypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: INEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU JJIEKTPOIEpeaay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTh YacTOTHI CBOOOJHBIX KOJEOAHWH OT WHAYKTUBHOCTH U
€MKOCTH KOHTYpa.

OcuuorpaMMbl 3J1€KTPOMArHUTHBIX KOJI€OaHUH.



['enepaTop He3aTyXarONIUX JIEKTPOMATHUTHBIX KOJIEOaHUM.

Mopenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyXeHHbIE CHHYCOUATbHbIE KOJIeOaHus.

Pe3ucrop, kaTyiika WHIYKTUBHOCTH M KOHJEHCATOP B IEMU MEPEMEHHOTO
TOKa.

Pe3onanc mnpu moOCIENOBATEIbBHOM COEJWHEHUM PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

YcTpoicTBO U IPUHIIUIL IeUCTBUS TpaHCchopMartopa.

Mojenb JIMHUY JIEKTPOINEePEIauu.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenne Tpancopmartopa.

UccnenoBanue mepeMeHHOTO TOKa 4Yepe3 MOCJIeNOBATEIbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmroenne 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanne paboThl HCTOUHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbBLE 80IHbL.

MexaHnueckue BOJIHBI, YCIIOBHS HMX pacrpocTpaHeHus. llomepeunpie u
poJIoIbHBIE BONHBL. [leproji, CKOPOCTh PacHpOCTpaHEHUS U JIJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, MpeloMJeHUE, UHTephEepeHIUs U
nudpaKius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

[IIyMoBOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeibl.

DNEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS WU3JIYyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTalnsi BEKTOPOB B SJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:  OTPAXKEHHUE,  IPEIOMIICHHUE,
noJisipu3anus, nHTepepeHIms u Tudpaxims.

[IIkana 31€KTPOMArHUTHBIX BOJH. [I[puMeHEeHNHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[IpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arPsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne ycTpoWcTBA M NPAKTHUYECKOE NPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBasl TUArHOCTUKA B TEXHUKE U MEJULIUHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak ICTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUH.

HaGmronenue orpakeHust U IpesioMIICHUS] MEXaHUYECKUX BOJIH.

HaGmronenue nntepdepeHunn u 1uPppakiuuy MEXaHUMYECKUX BOJIH.



AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBs3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOM KoJieOaHuH.

HccnenoBanne  CBOWCTB ~ DJJIEKTPOMArHUTHBIX  BOJIH:  OTPa)KCHHUE,
npesioMJIeHUe, Noaspu3anus, JTudpakuus, UHTEPPEPEeHLIHS.

O6HapyxeHue nHPaKpacHOTo U yIbTPahuOIETOBOrO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHEHHOE pacpOCTPaHEHUE CBETA B OJHOPOAHON cpene. Jlyu cBeTa.
To4eyHbIli HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI OTpaxkeHusi cBeta. [locTpoeHune n3oOpaxeHuit B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[Ipenomsienne cBeTa. 3aKOHBI TPEIOMJICHHUS] CBeTa. AOCOJIFOTHBIN
nokazareyib  npenomsieHus.  OTHOCUTENbHBIM  MOKa3aTesib  MPEJIOMJICHUS.
ITocTOSHCTBO 4YacTOTHI CBETa M COOTHOIICHWE JJIMH BOJIH TPU MEPEeXoJe
MOHOXpPOMAaTHUYECKOr0 CBETA Yepe3 IpaHuIly pa3jesa ABYX ONTUYECKUX CPEl.

Xon nydeit B mpusMme. [ucnepcus cBera. CIoXKHBIM COCTaB 0€oro cBera.
LiBer.

[TonHoe BHyTpeHHEE OoTpakeHHe. [IpeaenbHblil yroy MmoJHOro BHYTPEHHETO
OTpaKEHUS.

ColOuparomue © paccewBammiue JHH3bL. ToHkKas JuH3a. DOKycHOE
pacCTOSIHHME ¢ ONTHYECKas CWJIa TOHKOW JUH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOW c(hepudecKoil JTUH3BI OT €€ Te€OMETPUU M OTHOCHTEIHLHOTO
MOKa3aTeJsl IPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIUYEHHE, JaBAEMOE JIMH30M.

Xoa Jiy4a, NpOLIEAIEro JUH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
omntuyeckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpEe3Ka MPsIMOA B
cOOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocodHocTh. ['1a3 kak onTuueckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBast ontuka. Hurtepdepenuus cBeta. KorepeHTHble HCTOYHUKHU.
YcnoBust HaOMIOAEHUS MAaKCHMYMOB W MHHHUMYMOB B HWHTEP(PEPEHIIMOHHON
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuuecknx
UHTEP(HEPEHIIMOHHBIX CXEM.



Hudpakmus cBera. JudpakiuoHHas pemérka. YcloBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJC€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOTHUYECKHE IIPOLIECCHI: OYKH, JIyIIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmapaT, MpOCBETICHUE
ONTHKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS pEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHUSI CBETA.

HccnenoBanne npesioMiIeHNs CBETA.

Ha6mronenre noiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanne Xoxa CBETOBBIX IIYYKOB Yepe3 IUIOCKOINAPAJUICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOona.

Ha6monenue naTepdepeHiium cpera.

HaGmonenne BeToB TOHKUX IUIEHOK.

HaGmonenue nudpakuuu ceera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

HaGmonenne nudpakiimioOHHOTO CIIEKTpa.

HaGmronenue nucnepcuu cBera.

HaGmronenue nosisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YyUEHUS MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
IpUMepe KUAKUX JIUH3).

N3mepenne hokycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenne n3o0paxeHus: B CUCTEME U3 IIOCKOTO 3epKaJia u JTUH3BI.

[Tony4yenne n3o0paxeHns: B CUCTEME U3 IBYX JIUH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakiuu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

N3yuenne  monspuzanuu  CBETa, OTPAXEHHOTO  OT  MOBEPXHOCTH
JUAJIEKTPUKA.

Nzyuenue naTepdepeHnm 1a3epHOTO U3TyUYSHUS HA IBYX MIEISIX.

Ha6monenne nucnepcun.

HabGmronenne n nuccnegoBanne TUPpakmOHHOTO CIIEKTPA.

N3mepenne qiMHbl CBETOBOUM BOJIHBI.



[TonyueHue crexTpa U3Iy4eHHs] CBETOAMOIA MPU MOMOIIU JUDPaKIIUMOHHOMN
PELIETKHU.

Paznen 6. OCHOBBI CrIeMAJIBbHOI TEOPHUH OTHOCUTEJIbHOCTH.

['paHnubl  IIPUMEHUMOCTHM  KJIACCUYECKOM  MexXaHuku.  Iloctymarel
CHIeUAIbHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanust  JlopeHa.
VYcnosue npuyuHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMmejieHUE
BPEMEHH U COKpAIleHUE JIJTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIBI. DHEPTHUS
TIOKOSI.

TexHu4eckne yCTpONCTBA M TEXHOJOTMUECKHE TMPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTENH 3aPSYKEHHBIX YaCTHII.

YyeHnyeckuit IKCIIEPUMEHT, J1a00paTOpPHBIE paOOThI, MPAKTHKYM.

OmnpeneneHue UMMyJAbca UM DHEPTHH  PEIISITUBUCTCKUX  dYacTHI (10
dboTorpadusiMm TPEKOB 3apsiKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanToBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOe TermioBoe M3NydeHUe (M3IydeHHe aOCOJIIOTHO YEPHOTO TENa).
3akoH cMeuleHus Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdekt. OnbiThl A. I'. CroneroBa. 3akonsl hoTtodddekra. YpaBHEeHHE
OiinmreitHa 11t potodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YacTHOCTH, JaBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W a0COJIOTHO OTpakawinyro moBepxHocTh). OmbiTer II. H.
JleOenena.

BosnnoBbie cBoicTBa yactuil. BosHbl ne bpois. [{nrHa BoiHb 1e bpoisis u
pa3mepbl 00JacTH JIOKAJIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. J{udpakius 31eKTpoHOB Ha KpHUCTaIIax.

Crnemnduka m3mepeHuii B Mukpomupe. COOTHOIIEHUST HEONPEAeIEHHOCTEN
I'eiizenbepra.

TexHuueckne yCTPONCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CHEKTPOMETD,
dotornemeHT, GOTOAATUYNK, TYHHENBHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJUOI.

Jemoncmpauuu.

dotor(pdeKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

UccnenoBanre 3aBUCUMOCTA  COMNPOTUBIICHHS  MOJIYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.



Cseronuon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopmvie padbomot, npaKmMuKym.

UccnenoBanue ¢poTopesucropa.

N3mepenue nocrosiuuol [Inanka Ha ocHOBe uccnenoBanus ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO UCCIIEIOBAaHUIO CTPOCHUS atoma. llnanerapHas monens aroma
Pezepdopna.

[Toctynarel bopa. U3nydenue u nornoiienre (OTOHOB MPH MEPExXojie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.

Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTrUH aTOMa BOJOPOA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBII
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenue nuHeM4aThIX CIEKTPOB.

VY CTpoicTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTIO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

HaGmonenue nuHevaToro crekTpa.

HccnenoBanue crniekTpa pa3pekKeHHOTO aTOMapHOTO BOJOPOJA U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEeHMAPHBLIX YACHUY,.

Hyxnonnast monens sanpa I'elizenbepra—Banenko. 3apsia anpa. MaccoBoe
yuciio sapa. M30Torsbl.

PannoaktuBHOCTE. Anb(da-pacnan. OJIEKTPOHHBIA M TO3UTPOHHBINA OeTa-
pacnaz. ['amma-usnydeHue.

3aKOH paAuMOaKTUBHOrO pacnaja. PannoakTUBHbIE H30TONBI B MPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHs. BiusiHHEe pagMOAKTUBHOCTH Ha KUBBIE
opranu3Mebl. EcrecTBeHHbil hoH uznydenus. Jlozumerpusi.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHblie cuibl. [edext maccsl sapa.

Snepnsie peakuuu. JleneHue W CHHTE3 saep. SAAepHBIE  pEaKTOPBHI.
[IpoGnembl ympaBIsIeMOro TEPMOSIECPHOTO CHHTE3a. DKOJOTHYECKHE ACTICKTHI
Pa3BUTHSA ANEPHON IHEPTETUKH.

MeTobl perucTpanyu U UCCIEI0BAHUS JIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aUMOJCUCTBHUSA. bapuoOHBI, ME30HBI W JICOTOHBI.
[IpencraBnenne o CrtanaapTHOM MoJend. KBapk-riitooHHas MOAENb aJpOHOB.



®usuka 3a npeaenamu CrtanmapTHoM mojaenu. TémHas marepus U TEMHas
DHEPTIHUSl.

EnunHcTBO u3nyeckoi KapTUHBI MUpA.

TexHuyeckue yCTPOMCTBA U TEXHOJIOIMYECKUE IIPOLECCHI: JO3UMETD,
kamepa BunbcoHa, snepHbIl peakTop, TEPMOSIECpPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornouieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3zznen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Oranbl  pa3BUTHS acTpoHOMuUM. lIpukiiamHOE W MHUPOBO33PEHUYECKOE
3Ha4YeHUE acTpoHOMUH. [IpUMEHUMOCTh 3aKOHOB (QU3UKHU JUIsi OOBICHEHUS
IPUPOJIEI KOCMUUYECKUX OOBEKTOB.

Mertoapsl acTpoHOMHUYECKUX ucciaegoBaHuil. COBpPEMEHHbBIE ONTUYECKHE
TEJIECKOTIIbI, PAIMOTENIECKOIIbI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3nnoro neba. Cos3Be3aus, sipkue 3BE3/bI, IIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE311bI, UX OCHOBHBIE XapaKTEpUCTHUKHU. JlnarpamMma «CHEKTpajbHBIN Kilacc
— CBETUMOCTB». 3BE3/bl INIaBHOM IMOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BATEIBHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKICHUHN U 3Botounn CoiHLa U
3BE31. DTanbl KU3HU 3BE3I.

Muieunsiii Iyt — Hama I'amaktuka. Ilonoxkenue u aBuxenue CoyiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B siApax
rajaKkTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa06ua. Paz6eranue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmtabnas ctpykTypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMHUHU.

Yuenuueckue naoniooenus.

HabGmronennst 3B€3qHOTO HEOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIH30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe co03Be3/iusi CeBepHOro MOdyllapus U SIPKHE
3BE3MBI.

HaGmonenust B Tteneckon JlyHbl, IUJIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOILICHUH.



Du3HYeCKU NPAKTHKYM.

CrnocoObl u3mepeHust (PU3NYECKUX BEJIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M1 OTHOCUTEJIbHBIE MOTPEIIHOCTA U3MEPEHUN (PU3NUECKUX BEIUYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue KOCBEHHBIX M3MEpPEHUM, MCCIECNOBAHUM  3aBUCHUMOCTEMN
(¢u3nuecKuX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3fenax «YYEHWYECKHMH  DKCIIEpUMEHT,
nabopaTopHbIC pabOThI, MPAKTUKYM)).

Oo6o01maromiee NOBTOPEHHUE.

O06o0011IeHne 1 cucTeMaTu3alys CoAep:KaHus pasziesoB Kypca «MexaHukay,
«MonexynspHas Gu3nka U TEPMOJUHAMUKA», «DNEeKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELNMAJBbHOW TEOPHUH OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3IEMEHThl ACTPOHOMUHU U aCTPOPUIUKI.

Ponb ¢u3uku © acTpoHOMHM B HSKOHOMHYECKOW, TEXHOJIOTHMYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHH B COBPEMEHHON HAyYHON KapTUHE MHPA, 3HAUEHHUE ONMHCATEIBHOM,
CUCTEeMATU3UPYIOIIe,  OOBSICHUTENIbHOM W  MPOTHOCTHYECKOW  (DYHKIIMA
(duznueckoi Teopuu, poiib GU3NUECKONU TEOpUU B (HOPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue «kypca ¢Qusuku yraoyonéaHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBS3€M C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemusie nouaAmusa, C6A3AHHBIE C U3YUECHUEM MeEMO0008
HAY4YHO020 NO3HAHUA: SBICHUE, HAY4YHBIN (haKT, runores3a, Gu3nyeckasi BEJIMUMHA,
3aKOH, TEOpHsi, HAOJIOIeHUE, SKCIIEPUMEHT, MOJIETTUPOBAaHUE, MOJIENb, U3MEPEHUE,
MOTPEIIHOCTU U3MEPEHUM, H3MEpPUTENbHbIE TPUOOPLI, IU(poBast 1abopaTopHsl.

Mamemamuka: pelmwieHHE CUCTEMbl YpaBHEHHUU. TpPUTOHOMETPHUUYECKHE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKIECTBO. BEKTOPBI M MX IPOEKLIHUH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBomHbIe 3MeMeHTapHBIX (QyHKIUH. [Ipu3Hakn mom00WsT TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

Buonozun: snekrpuueckue sBICHUS B JKUBOW MpHpoje, KojedaTeabHbIe
IBWKEHHS B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKM IIPH IMPOU3BOJICTBE
DIEKTPOIHEPTHH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEW  Cpelsbl,
YJIBTPA3BYKOBasl JUArHOCTMKAa B MEIWLHMHE, ONTUYECKHE SBJICHUSA B JKHUBOU
IIPUPOJIE.



Xumua: CTPOCHHE aTOMOB M MOJEKYJI, KpHUCTa/UIMYECKas CTPYKTypa
TBEPABIX  TEN, MEXaHU3Mbl O0pa30BaHUs  KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTpaJIbHBIA aHAJIU3.

I'eocpagpua: wmarHuTHblE TIONIOCA 3€MJM, 3aJIEKW MArHUTHBIX PYI,
doTochEMKA 3eMHOI MOBEPXHOCTH, cericMorpad.

Texnonocua: UPUMEHEHHUE IIOCTOSAHHBIX MArHUTOB, DJJIEKTPOMAarHUTOB,
ANEeKTpoABUraTellb SIKoOU, reHepaTop MEPEMEHHOTO TOKa, MHAYKIIMOHHAsA Ie4b,
JIMHUM JJIEKTpOIIepeiay, 3JEeKTPOABUraTellb, paxap, paauolpuEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHHKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHHUKOBBIE
IPUEMHUKH, SICPHAS] DHEPreTUKA U DKOJIOTUYECKUE aCIIeKThl €€ Pa3BUTHS.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
OU3NKE HA YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUAJIMUHOCTHLIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTATBI OCBOCHUS YyueOHOro mnpeamera «Dusznka
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXJICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

rPAKAAHCKOT0 BOCIIUTAHMS:

. c(hOpMUPOBAHHOCTh TPAXKJAHCKOM TO3WIMK OOYYarolmerocss Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

. NPUHATHE TPAJAUIIMOHHBIX OOIIEYETOBEYECKUX TYMAHUCTHUYECKUX H
JIEMOKPATUUYECKUX [IEHHOCTEM;

. FOTOBHOCTh BECTU COBMECTHYK) JIESTEIBHOCTH B  HMHTEpecax
IpaXKJaHCKOTO OOIIEeCTBa, y4yaCcTBOBaThH B CaMOYIPaBICHUU B 0Opa30BaTEIbHOM
OpraHu3aIuy;

. YMEHUE B3aUMOJEHCTBOBATh C COLMAJIbHBIMU HMHCTUTYTaMU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHHUEM;

. FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOM JIEATECIIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

. c(hOpPMHUPOBAHHOCTh  POCCHUHCKON  TPaKJIaHCKOH  HIECHTUYHOCTH,
NaTPUOTU3MA;

. LHEHHOCTHOE  OTHOIIEHWE K  TOCYJApCTBEHHbIM  CHMBOJIAM,

TOCTIKEHUSIM POCCUMCKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

. c(hopMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HaHMA, ATUYECKOTO
TOBE/ICHUS;
. CITIOCOOHOCTh OIICHWBATh CHTYallMI0O W TPHHUMATh OCO3HAHHBIC

peuiCHus, OPUCHTHUPYACH Ha MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U ICHHOCTH, B TOM
YHCJIC B ACATCIIBHOCTHU y‘IéHOFO;

. OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.
3CTETHYECKOr0 BOCTIMTAHUSA:
. ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ACTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3UUECKOI HayKe.
TPYAOBOI'0 BOCIIMTAHUSA:



. UHTEpPEC K paziuyHbIM cepam MpodecCHOHaTbHON AesSTENbHOCTH, B
TOM YHCJIE€ CBSI3aHHBIM C (PU3MKOM M TEXHHKOM, YMEHHE COBEpPIIATh OCO3HAHHBIN
BBIOOp Oyayiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KU3HEHHbIE MJIAHBIL;

. TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B
00JacTH (PU3HUKHU Ha NPOTSHKEHUU BCEH KU3HU.

IKOJIOrH4eCKOro BOCIUTAHUSA:

. c(OpPMHUPOBAHHOCTh  3KOJIOTUYECKOMN KYJIbTYPBI, OCO3HAHHE
100aJIBLHOTO XapaKTepa HKOJIOTHUECKUX MPodIieM;

. IUIAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUU B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HaHUS 1eJIe YCTOMYHUBOIO pa3BUTHS YEJIOBEUECTBA;

. pacHIMpeHre ONbITa JEATEIbHOCTH 3KOJIOTHYECKON HampaBIEHHOCTH
Ha OCHOBE MMEIOIIUXCS 3HAHUM 10 (PU3HUKE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

. c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (HU3HUECKON HAYKU;
. OCO3HAHHUE LICHHOCTH HAYYHOU JIEATEIIbHOCTH, TOTOBHOCTD B IPOLIECCE

U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKue 1edcTBUA:

. CaMOCTOSITETFHO (OPMYIIMPOBATh M aKTYyaJIM3UPOBATh MPOOIIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

. OTIPEICTISATH TICNIN JeATSIHOCTH, 33/1aBaTh MapaMeTpbl U KPUTEPUU UX
TOCTHKCHUS,

. BBISIBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpUBaEMBbIX
(bu3HUECKUX SIBICHUSX;

. pa3pabaTpiBaTh IUIaH peHICHUS MpodiieMbl ¢ Y4ETOM aHaIM3a
MMEIOIINXCSI MaTEPHAIbHBIX M HEMAaTepUATbHBIX PECYPCOB;

. BHOCUTh KOPPEKTHUBHI B JCSTEIBHOCTH, OIEHWBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATETHHOCTH;

. KOOPJIMHUPOBATh W BBHIMOJNHATH pPabOTy B YCIOBHUSAX pEaTbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;

. pa3BUBATh KPEAaTHBHOE MBIIUICHHE TIPU PEHICHUU >KU3HEHHBIX
mpooIeMm.

Ba3oBble ucciienoBaTeibCcKHe eCTBUSA:

. BJIQ/ICTh HAyYHOW TEPMUHOJIOTHEH, KIIOYEBBIMA TOHITHIMU W

MeToJaMu (PU3NUECKON HAYKU;



. BJIa/J€Th HABBIKAMHM  Y4YEOHO-UCCIIEIOBATEIbCKOM M  MPOEKTHOMN
NEATeIbHOCTH B 00JacTh  (PU3HKHU, CHOCOOHOCTHIO UM TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJOB PELICHMs 3a/1ad (PU3NYECKOTrO COIAEp KAHMS,
MPUMEHEHUIO Pa3INYHBIX METOIOB MO3HAHUS;

. BJIa/IETh BUJAMM JIEATEIBHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHMUS, €ro
MHTEPNpETAalny, MNpPeoOpa3oBaHUI0 M MPUMEHEHUIO B PaA3IMYHBIX YYEOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

. BBISIBJISATh MPUYMHHO-CICJCTBEHHBIE CBSI3M W aKTyaJlU3UpPOBAThH
3ajlayy, BBIABUTaTh TUNOTE3y €€ pelleHus, HaXOAUTh AapryMeHTbl JUIs
J0Ka3aTeIbCTBA CBOMX YTBEPKACHH, 3a7aBaTh NapaMeTphbl U KPUTEPUU PEILICHHUS;

. aHAJTM3UPOBAThH TOJYYEHHBIE B XOJI€ PEIICHUs 3aJa4d pPe3yJbTaThl,
KPUTHUUYECKHU OIICHUBAThH MX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

. CTaBUTHh U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTH, B TOM YHUCJIE IPH U3YYEHUU (PUBHKY;

. JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. yMETh TEPEHOCUTh 3HaHWsS TO0 (U3UKE B MPAKTHUUYECKYIO 00J1acTh
KU3BHEICATEITLHOCTH;

. YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

. BBIIBUTaTh HOBBIE WJIEW, NpeIJararb OpUTHHAIbHBIE MOAXOABI U
pelIeHHUS;

. CTaBUTh TMpoOJEeMBbl U 3aJlayd, JOINYCKAIOIIUE albTepHATUBHBIC
pEIICHHUS.

Pab6ora ¢ undgopmanmei:

. BJQJI€Th  HABBIKAMHM  TMOJy4dyeHUs uHPopManuu  (U3HUECKOTrOo

CoJiepKaHUSI M3 HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECCTBIIATh
IOKMCK, aHaju3, CHCTEMATH3aIldi0 W HMHTEPIPETAMI0 HHPOPMAIMH pPa3THUYHbIX
BHUJIOB U (POPM IIpE/ICTABIICHHS;

. OIICHUBAThH JIOCTOBEPHOCTh HH(POPMAITUH;

. UCITOJIB30BaTh CPEJICTBA MH(POPMAITMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U OPTraHU3allMOHHBIX
3a1a4 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTHCHBI, PECYpCOCOCPEKCHHUS, TMPABOBBIX MW  OTHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

. CO3/1aBaTh TEKCTHI (PU3UICCKOTO COACPKAHMS B PA3TUIHBIX popMaTax
c yd€ToM Ha3Ha4YeHHWS UWHPOpMAIMU © TIICIEBOM ayJAUTOPHUH, BBIOHpAs
ONTUMAJIBHYIO0 (OPMY MIPEACTABICHHS U BU3yaJIU3aIIHH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJbHbIE YUeOHbIE TelicTBUS:



. OCYLIECTBJISITh OOIIEHHE Ha YpOKaxX (U3UKM U BO BHEYPOUHOU
NesATENbHOCTH;

. pacno3HaBaTh MPEANOCHUIKM KOH(QIMKTHBIX CUTyallMil M CMSr4yaTh
KOH(DJIUKTBHI;

. pa3BEPHYTO M JIOTMYHO U3JlaraTb CBOK TOYKY 3pEHHS C
HCITIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB;

. NOHMMAaTh W  HWCIOJNb30BaTh IPEUMYIIECTBA KOMAaHIHOM U

UHIUBUIYaIbHON paOOThI;

. BbIOMpATh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBUH C Y4YETOM
OOLIMX UHTEPECOB M BO3MOXKHOCTEN KaXKJI0TO WIEeHA KOJJIEKTHBA;

. OPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH U
KOOPJMHUPOBATh JNEUCTBUS TO €€ JIOCTHKEHHIO: COCTaBJATh IUIaH JEUCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

. OLICHMBATh KaY€CTBO CBOETO BKJIA/Ja M KaXJOr0 YYaCTHHKA KOMaH/IbI
B 001U pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

L npeajaraTb HOBBIC ITPOCKTHI, OUCHHUBATL UACU C IMO3HWIHMU HOBU3HHLI,
OPUTMHAJIBHOCTH, HpaKTHqCCKOﬁ 3HAYUMOCTH,
o OCYIICCTBIIATH MMO3UTUBHOC CTPATCTHYCCKOC IMOBCACHHUC B PA3JIMYHBIX

CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUIIUATUBHBIM.
PerynsiTuBHbIe YHHBepcaJbHbIe YUueOHbIe AelicTBUS
Camoopranusanus:

. CaMOCTOSATENIbHO OCYIIECTBIIATh IMO3HABATENBHYIO [EATEIbHOCTh B
obnactu GU3UKHA U aCTPOHOMHMH, BBISBIISITH MPOOJIEMBI, CTAaBUTh B (DOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

. CaMOCTOATENFHO  COCTABJISATH IUIAH  PEIICHHs  Pacuy€THBIX |
KayeCTBEHHBIX 3a/lay, TUIaH BBITIOJHEHUSI TPAKTUYECKOW paldoThl ¢ y4&ToMm
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

. J1laBaTh OLICHKY HOBBIM CUTYalLUsIM;

. paclupsTh paMKu y4eOHOro mpeAMeTa Ha OCHOBE JIMYHBIX
MPEANOYTEHNM;

. JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEUICHHUE;

. OIICHUBATh MPUOOPETEHHBIN OTIBIT;

. Croco0CTBOBATH (HOPMUPOBAHUIO U TIPOSBICHUIO SPYIUIIUH B 001aCTH

(GU3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
. JlaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCUTb KOPpPEKTHBBI B
NEATENbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM;



. BIAJIETh HABBIKAMHU T[O3HABATEIbHOU pe(pIEKCUU KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUA W MBICIUTEIBHBIX IMPOLIECCOB, HX PE3YJbTATOB U
OCHOBAHU;

. UCIIOJIb30BaTh MPUEMBI pe(IIeKCUU NJis OLIEHKU CHUTyaluu, BbIOOpa
BEPHOI'O pELICHNS;

. YMEThH OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHHUS IO UX
CHUKEHUIO;

. IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX IPHU aHAIU3€ PE3yJbTaTOB
NEATEIbHOCTH;

. OpPUHUMATh ce0sl, MTOHMMas CBOU HEJJOCTATKH U IOCTOMHCTBA;

. IPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPHU aHAIU3€ PEe3yJbTaTOB
NEATEIbHOCTH;

. NpU3HABATh CBOE MPABO U MPABO APYTHX HA OIIMOKH.

B nporiecce TOCTHKEHHS TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPaMMBbI
no ¢u3MKe 1 YpPOBHS cpeaHero oOmero oOpa3oBaHUsS Yy 0O0YyYarOIIMXCS

COBEPIICHCTBYETCS HMOIMOHATBHBIH WUHTCIIJIEKT, IIPEIIOJIarafoIui
c(hOpMHUPOBAHHOCTb:
. CaMOCO3HAHUS, BKJIIOYAIOIIETO  CIMOCOOHOCTh TOHUMATh  CBOE

HMOIIMOHAJIFHOE COCTOSIHME, BHJETh HANpaBICHUS Pa3BUTUS COOCTBEHHOM
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

. CaMOpETyJTUPOBAaHMs,  BKJIIOYAIOIIETO  CAMOKOHTPOJb,  yMEHHE
NPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEIEHUE, CIIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

. BHYTPEHHEW MOTHBAIlUU, BKJIIOYAIOMICH CTpeMJIeHHE K JOCTHXKEHUIO
[eJM U yCrexXy, ONTHUMH3M, MHUIIMATUBHOCTb, YMEHHE JICHCTBOBAThH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

. OMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHAIBLHOE
COCTOSIHUE PYTUX, YIUTHIBATH €T0 MIPU OCYIIECTBICHUH OOIIECHUS, CIIOCOOHOCTH K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

. COIMAJIBHBIX HAaBBIKOB, BKIIOYAIONINX CIIOCOOHOCTh BBICTPAaUBATh
OTHOIICHUS C APYTHMH JIIOJAbMH, 3a00TUTHCS, MPOSBISATH MHTEPEC U Pa3pelmiaTh
KOH(DITUKTHI.

I[TPEAMETHBIE PE3VJIbTATHI

K konmy o0yuenus B 10 Knacce npeIMeTHbIE PE3yIbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJIKHBI OTPa’KaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:

. NOHUMATh pPOJb (PU3UKK B HKOHOMUYECKOM, TEXHOJOTHYECKOMH,
AKOJIOTUYECKOM, COLMANIbHON M 3THUYECKON cepax AesTeTbHOCTH YEIOBEKA, POJib



u Mecto (UMK B COBPEMEHHOM HayyHOW KapTHUHE MHUpa, 3HAYCHUE
OMUCATEIbHON, CHUCTEeMATU3UPYIOLIEH, OOBICHUTEIBHOM UM MPOTHOCTUYECKOM
GyHKUMHA ~ (QU3NYECKOW TEOpUHM — MEXaHUKH, MOJIEKYJSIpHOU (GU3UKUA U
TEPMOJUHAMUKH, POJb (U3NYECKOU Teopuu B (HOPMUPOBAHUU MPEACTABICHUM O
(¢u3nuecKol KapTUHE MUPA;

. pasznuyarh YCIOBUS NPUMEHUMOCTH MoAenel (U3MYECKUX Tel u
MIPOIIECCOB (SIBJICHUI ): MHEpIIMATbHAS CUCTEMa OTCUYETA, a0COIOTHO TBEPIOE TEJIO,
MaTepualibHas TOYKa, pPABHOYCKOPEHHOE JBI)KEHHE, CBOOOJHOE IaJIeHuE,
abCcooTHO yrmpyras jnedopmanusi, abCOIIOTHO yNPyroe u abCOJIIOTHO HEYNpyroe
CTOJIKHOBEHHMSI, MOJICNIA Ta3a, KUIAKOCTH U TBEPAOro (KpUCTAIIIMYECKOro) Tena,
UJEATbHBIN Ia3, TOUCUHBIN 3apsl, OQHOPOJHOE AIEKTPUUECKOE TOJIE;

. pasnyath yCJIOBUS (TpaHUIIbI, 00JaCTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XxapakTep (yHAaAMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

. aQHAIM3UPOBATh M OOBICHATH MEXaHMYECKHE TPOIECCHl U SIBICHUS,
UCIIOJIb3YsS OCHOBHBIC TIOJNIOKEHUS M 3aKOHbl MEXaHUKHU (OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JABMKEHHUS, (DOPMYJIbI KHHEMATUKU PAaBHOYCKOPEHHOTO JBUXKCHUS,
npeoOpazoBanusi ["anumess Uisi CKOpPOCTH M IepeMenieHusi, 3akoHbl HbroToHa,
OPUHIUIT OTHOCHUTENIIBHOCTH ['anmuies, 3aKOH BCEMHUPHOTO TATOTEHHS, 3aKOHBI
COXpAaHEHHUS HUMITyJIbca M MEXaHMYECKOW DHEPruM, CBS3b pabOThl CHJIBI C
U3MEHEHNEM MEXaHWYECKOW SHEpPruu, YCIOBUS PaBHOBECHS TBEPIOIO Tena), MpU
3TOM HCHOJIb30BaTh MAaTEMAaTHYECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
NPUMEHUMOCTH (U3UYECKUX 3aKOHOB: MpeoOpa3zoBanuil ['amunes, BTOporo u
TPETHEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MMITYJbCA U MEXaHHUYECKOU
SHEPI'uM, 3aKOHA BCEMHPHOTO TSATOTEHHUS;

. aHAM3UPOBATh W OOBSICHATH TEIJIOBBIE TMPOIECChl U SBIICHUSA,
UCIIONB3ysl OCHOBHBIE TMonokeHuss MKT u 3akoHBl MOJeKkynsspHOW (Qu3nku u
TEPMOJANHAMUKHU (CBSI3b NABJIECHUS HEAJBbHOIO ra3a CO CPEIHEN KUHETHYECKOM
JHEpPrueu TEIUIOBOrO JBHMXKEHUS W KOHLEHTpAlMeW €ro MOJEKYJ, CBS3b
TEMIIEPAaTypbl BELIECTBA CO CPEIHENM KHHETUYECKOM DJHEPruerd TEIUIOBOTO
JNBH)KEHUS €r0 YacTHL, CBA3b JABICHUA HJCAIBHOTO Tra3a C KOHLEHTpAIUEH
MOJIEKYJI U €ro TeMIIeparypoH, ypaBHeHue MenaeneeBa—Knamneiipona, rnepBblid
3aKOH TEPMOJMHAMUKHU, 3aKOH COXPAHEHUSI SHEPIUH B TEIJIOBBIX MPOIEccax), Mpu
3TOM HCIIOJb30BaTh MAaTEMAaTUYECKOE BBIPAXKECHHE 3aKOHOB, YKAa3bIBATh YCIJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneipona;

. aQHAJM3UPOBATh U OOBSICHATH AJIEKTPUUYECKHUE SBJICHUS, HCHOJIb3YS
OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI JJIEKTPOJAMHAMUKHU (3aKOH COXpaHEHUS
3JEKTPUYECKOr0 3apsia, 3aKOH KynoHa, NOTEHIHAIBHOCTD AJIEKTPOCTATUYECKOTO
MOJs, NPUHLUWN CYIEPIO3ULHUN SJICKTPUUECKUX TOJIEH, MPU ITOM YKa3bIBas



YCIOBUSL NPUMEHMMOCTH 3akoHa KynoHa, a Takke NIPaKkTHYECKH BaKHbBIC
COOTHOLIEHUA: 3aKOHBI OMa JuIs y4acTKa LEenu U U1 3aMKHYTOHM AJIEKTPUYECKOU
uenu, 3akoH Jxoyna—Jlenna, mnpaswia Kupxroda, 3axkonsl Papages ans
AIEKTPOJIN3a);

. ONMUCHIBATh (PU3UUECKUE MPOIECCH U SABJICHHUS, UCIIONIb3YsI BETUYUHBI:
MIEPEMEILIEHUE, CKOPOCTh, YCKOPEHUE, HMITYJIbC Te€la M CHUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbl, JAaBJICHHE, IOTECHUWAJIbHAS DSHEPrus, KUHETHUYECKas JHEprus,
MEXaHH4YecKasi dHeprusi, paboTra CUibl, LIEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CUia
TSKECTH, CUJIa YNPYTOCTH, CHJIa TPEHUS, MOIIHOCTb, SHEPrUs B3aUMOAECHCTBHS
Tena ¢ 3eMiEil BOJIM3M €€ MOBEpXHOCTH, SHEPIHsl YIIPYroil neopmManuu npy>KuHbl,
KOJIMYECTBO TEIJIOThI, a0COJIOTHAs TeMIepaTypa Tejia, paboTa B TEPMOJMHAMUKE,
BHYTPEHHSSI SHEPIHsl UJ€aJIbHOTO OAHOATOMHOTO rasza, paboTa MeanbHOIo rasa,
OTHOCHUTEJIbHAS BIaXXHOCTh Bo3ayxa, KIIJ] waeanbHOro TemioBOro JBHUraTels;
ANEKTPUUYECKOE TO0JIe, HANPSHKEHHOCTH AJIEKTPUYECKOTO TMOJs, HANPsHKEHHOCTh
[OJISI TOYEYHOI'O 3aps/a WM 3apsSHKEHHOIo Iapa B BaKyyMe M B JUAJIEKTPHUKE,
NOTEHIMA AIEKTPOCTATUYECKOTO noJis, Pa3HOCTH MTOTEHLHAJIOB,
ANEKTPOABMKYILASL  CWjla, CWiIa TOKa, HaNOpsHKEHUWEe, MOUIHOCTh  TOKa,
ANEKTpUYECKask EMKOCTh MIJIOCKOIO KOHAEHCATOPa, CONPOTUBIICHUE yUacTKa LEMH C
[IOCJICJOBATENIBHBIM U NApaJUICIbHBIM  COECIUHEHUEM PE3HCTOPOB, SHEPTHUs
AJIEKTPUYECKOTO IOJIs KOHIAEHCATOpa;

. OOBSICHATL OCOOEHHOCTH MpPOTEKaHUs  (PU3MUECKUX  SIBICHUM:
MEXaHMYECKOE [BHKECHUE, TEIUIOBOE JABMKEHUE YACTHI[ BEIECTBA, TEIJIOBOE
paBHOBecHe, OpOYHOBCKOE JABIDKEHUE, AU(PPy3us, HCIapeHHe, KUIEHHE U
KOHJCHCAIUs, IUIABJICHUE M KPUCTAUIM3alus, HaIpPaBJICHHOCTh TEIUIONEPENAUH,
EKTpHU3alusl  T€l,  HOKBHUIIOTEHUUAIBHOCTh  IOBEPXHOCTH  3apsSKEHHOTO
IPOBOJHUKA;

. IPOBOJIUTh  MCCIICIOBAHWE  3aBUCUMOCTH  OJHOM  (pusmueckoit
BEJIMYMHBl OT JAPYrOM C MCIHOJIB30BAHUEM IIPAMBIX HW3MEPEHUH, IPU ITOM
KOHCTPYHPOBaTh YCTaHOBKY, (PUKCUPOBATH PE3yNbTaThl MOJIYUYEHHON 3aBUCUMOCTH
¢uznuecknx BENWYUH B BUAC TpaduKOB ¢ y4ETOM aOCONIOTHBIX MOTPEITHOCTEH
U3MEPEHUH, JeaTh BBIBOBI 110 PE3yIbTaTaM UCCIIEN0BAHU;

. IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (DU3MUECKUX BEJIWYHMH, MPU 3TOM
BbIOMpaTh ONTUMAJbHBIA METOJ H3MEPEHHs, OLEHUBAaTh aOCONIOTHBIE U
OTHOCHTEJIBHBIE MOTPEITHOCTH NPSAMBIX U KOCBEHHBIX U3MEPECHUM;

. IPOBOJNUTH ONBITBl 10 TPOBEPKE IMPEIJIOKEHHOW THIIOTE3BI:
IUIAHUPOBATh  JKCIEPUMEHT, CcOOMpaTh  AKCIIEPUMEHTAIbHYI0  YCTaHOBKY,
AHAJIM3UPOBATh IIOJYYEHHBIE PE3yJabTaTbl M  JeJaTh BBIBOJ O CTaTyce
NPEIJIOKEHHON TUITOTE3bI;



. cobmonaTh mnpaBwia 0€30macHOro Tpylda TMpU  MNPOBEACHUU
UCCJEIOBAaHUM B paMKax Y4YeOHOro OHKCIEpUMEHTa, MpaKTHKymMa W Y4YeOHO-
HCCIEN0BATEIIbCKOM M NPOEKTHOW  AEATEIBHOCTH C  MCHOJIb30BAHUEM
M3MEPUTEIBHBIX YCTPONCTB U 1a00PaTOPHOTo 000PYI0BaHMUS;

. peumarbe pacu€THble 3aJayd C SIBHO 3aJlaHHOM W HESIBHO 3aJaHHOU
dbu3uYecKo MOENbI0: Ha OCHOBAHMM aHajiu3a YCJIOBUS OOOCHOBBIBATH BBHIOOD
¢u3znueckoil Mozenu, OTBeyarolel TpeOoBaHUsAM 3aJlay, MPUMEHATh (HOPMYJIbL,
3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJIAThl (PU3UUECKUX TEOPUU MPHU UCIOIH30BAaHUU
MaTeMaTHYEeCKUX METOJIOB pelIeHUs 3ajad, MPOBOJUTH PACUEThl HA OCHOBAHHUU
UMEIOIINXCS JIaHHBIX, aHAJIU3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJIBI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

. pelaTh KaueCTBEHHBIC 3a7auu, TpeOylolue MPUMEHECHHSI 3HaHUN U3
pa3HBIX pa3fenoB Kypca (GU3UKH, a TaK)Ke HWHTErpallud 3HAHUW U3 JPYTHX
PEAMETOB E€CTECTBEHHO-HAYYHOT'O IHMKJIA: BBICTPAMBATh JIOTUYECKYIO IIEMOYKY
paccyXJIeHU ¢ Omopol Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE
SIBJICHUS;

. UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
OPUHITMIIOB PabOThl HU3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTMYECKHUX MTPOILIECCOB;

. NPUBOJUTH MPUMEPHI BKIIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(Gu3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIET0 MHUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJOTHIA;

. aHAIM3UPOBATh U OIEHUBATh  TOCJEJICTBUA  OBITOBOM |
IIPOU3BOJICTBEHHONW  JIEATEHOCTH 4YEJIOBEKa, CBS3aHHOW C  (PU3HUYECKUMHU
mpoleccaMy, C TO3WIUA SKOJOTHYECKOW O€30MacHOCTH, MPEACTaBICHUNU O
palMOHAJBbHOM MPUPOJONOJIB30BAHUM, a TaKKE pPa3yMHOM HCIIOJIb30BaHUU
JOCTHKEHUM HAYKA W TEXHOJOTHH U1 JaJbHEHIIErO Pa3BUTUA YEJIOBEUYECKOTO
00111eCTBa;

. NPUMEHSTh  pa3Iu4Hble  CHOcoOBl  paboTel ¢ WHOpMAIHEH
(bu3nUecKoro coaepikaHus C WCIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAIIMOHHBIX
TEXHOJOTUW, TPHU OSTOM HCIIOJIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU I TIOWCKA, MepepaboTKU W TPEIbABICHUS Y4eOHOW M HAy4HO-
MOMYJSIPHONW WH(POPMALMK, CTPYKTYPUPOBAHUS W MHTEPIIPETAIMU WHOOpMAINH,
MOJYYEHHOW W3  pPAa3JIUYHBIX HUCTOYHUKOB, KPUTUYECKH  aHAJIU3UPOBATh
MoJy4yaeMyl0 HHQOpMAIMI0O U OIEHUBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMAIINH;

. OpOSIBJISTh  OpPraHU3allMOHHbIE U TO3HABATEIbHBIE  YMEHHS
CaMOCTOSITEJILHOTO TMPUOOPETEHUS HOBBIX 3HAHUN B TMPOIECCE BBINOTHEHUS
MPOEKTHBIX ¥ y4eOHO-UCCIE0BATEIBCKUX PA0OT;



. paboTaTh B IpyIIe C WCIOJIHEHUEM Pa3INYHbIX COLUANBHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYMNbl, PALMOHAIBHO pPACHPEEHATh JEATEIbHOCTh B
HECTAaHJIAPTHBIX CUTyalUsAX, aICKBATHO OLIEHUBATH BKJIAJ KaXKJOT0 U3 YYACTHUKOB
IpyHIbl B pelIEHUE pacCMaTPUBAEMOM IPOOIEMBI;

. OposBIATH ~ MOTHBaUMIO K Oyaymeid — npodeccroHaabHOM
JESATENBHOCTHU MO CTIELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO MpOuUIIs.

K xonmy ob6yuenus B 11 knacce npeIMeTHbIE Pe3yIbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHUAIOIIMUXCS YMEHUM:

. NOHUMATh POJb (QU3UKK B HKOHOMUYECKOH, TEXHOJOTHYECKOH,
COLIMAJILHOM U 3THYECKOU cdepax AesTENbHOCTH YEOBEKa, POJIb U MECTO (PU3UKU
B COBPEMEHHOW HAay4yHOM KapTHHE MHpA, pPOJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH 4YEJOBEKA M JAJBHEHMIIEM HAay4HO-TEXHUYECKOM Pa3BUTHUH,
3HAYCHUE OIMCATEIIbHOU, CHUCTEMAaTU3UPYIOLIEH, OO0BSCHUTEIHLHOM U
MPOTHOCTUYECKOW  (QyHKIMK  (GUBUYECKOW TEOPUHU —  DIEKTPOJUHAMHUKH,
CHEIUANTbHOW TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOW (PU3MKH, poiib (HU3MUECKOM
Teopun B (OPMHUPOBAHUU MPEACTABICHUA O (PU3NYECKON KapTUHE MHpPA, MECTO
bu3uYecKOr KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IPEACTaBICHUN O IPUPOJIE;

. paznuyaTth yCIOBUS MPUMEHUMOCTH MoOAesne (U3MYECKUX Tel |
IPOIIECCOB (SIBJICHUI): OJHOPOIHOE JIIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE
NoJisi, TapMOHWYECKHWE KojeOaHus, MaTeMaTUYeCKUid MAaATHUK, UACAIbHbBIN
NPYXUHHBIM MasATHUK, TapMOHWYECKHE BOJIHBI, HWJCAIbHBIA KOJIeOaTeIbHBIH
KOHTYp, TOHKasi JMH3a, MOJEJEH aToMa, aTOMHOrO siApa W KBAaHTOBOW MOJEIU
CBETA;

. pasnuyarh ycioBus (TpaHUIlbl, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCITOJIb30BAHUS YaCTHBIX 3AKOHOB;

. AHAMM3UPOBATh U OOBSICHATH DSJIEKTPOMATHUTHBIE TIPOIECCH H
SIBJICHUSI, HCIOJIb3YsS OCHOBHBIE IIOJIOKEHHSI M 3aKOHBI DJICKTPOAWHAMHUKHU H
CHEUUAIBHOW TEOPUU OTHOCUTEIBHOCTU (3aKOH COXPAHEHHUsS AJIEKTPUUYECKOIrO
3apsiia, cuna Ammnepa, cuna JlopeHua, 3aKOH 3JIEKTPOMAarHUTHOM HMHAYKIUH,
npaBuiio Jlenna, cBa3p O/{C caMOMHIYKIIMU B 3J€MEHTE 3JIEKTPUUYECKOU 1enu cOo
CKOPOCTBKO HM3MEHEHHMS CHJIBI TOKa, [OCTYyJaTbl CIENUAIbHOU  TEOpUHU
OTHOCHUTEJIbHOCTH DUHILITEHHA);

. aHAJU3UPOBATh M OOBSACHITH KBAHTOBBIE MIPOILIECCHl U SABJICHUS,
UCIIOJIb3YS. TIOJIOKEHHWSI KBAaHTOBOM (u3WKu (ypaBHEHHE OWHINTEHHA IS
dboToaddexra, mepBbIi M BTOpPOW MocTynaThl bopa, NpUHIMO COOTHOIIEHUS
HeonpeaenéHHocTell ['eitzenOepra, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MacCOBOTO
YuCcesl U SHEPTUU B SITAECPHBIX PEaKLMAX, 3aKOH PaIMOAKTUBHOIO pacajia);



. OTUCHIBATh (PM3MUECKUE MPOIIECCHI U SBIICHUS, HUCIIOIb3Ys BEIUYUHBI:
HANPSHKEHHOCTD DJIEKTPUUECKOTO TOJsI, MOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh TMOTEHIMAJIOB, AJIEKTPOJBIDKYIAS CHIIA, WHAYKIHS MarHUTHOTO OIS,
MarHUTHBIM TOTOK, cuja Ammepa, WHAYKTUBHOCTb, DJCKTPOJBMKYIIAs CHIIA
CAMOWHIYKIIMM, DHEPrusi MAarHUTHOTO TIOJS  TPOBOJHUKA C  TOKOM,
PENATUBUCTCKUAN MMITYJIbC, TIOJTHASI SHEPTHS, SHEPTHUS TTOKOSI CBOOOIHON YaCTHIIHI,
SHEPrHsl ¥ UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTHS CBA3H sI/Ipa;

. OOBSACHATh OCOOCHHOCTH TMPOTEKaHUs  (PUBMYECKUX  SBJICHUM:
DIIGKTPOMArHUTHAsT WHIYKIHSI, CAMOMHIYKIIUS, PE30HAHC, MHTEp(EpEeHIUs BOJH,
aUQpaKus, AUCIEPCHs, TOJHOE BHYTPEHHEE OTpaKeHHE, (OTORIEKTPUUCCKHIMA
ahdexr (hororddexr), annda- u Oera-pacnanbl saep, ramMma-u3aydeHUE Sep,
¢u3ndyecKre MPUHITUIBI CIEKTPATLHOTO aHaIN3a U paboTHI Jla3epa;

. ONpPEAEsATh HAMIPABJICHNUE UHAYKIIMM MAarHUTHOTO TOJISl POBOJIHUKA C
TOKOM, CUJIbl AMIiepa u cuibl JIopeHna;
. CTpPOUTh M300pakKeHUE, CO3/aBaeMO€ IUIOCKUM 3€pKajioM, TOHKOM

JIMH30M, U PACCUNTHIBATH €T0 XapaKTEPUCTUKHU;

. MPUMEHSATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHUE TIOHSATHSI, TEOPUH
W 3aKOHBI ISl aHAJIU3a U 00BSICHEHUS (PU3MUECKUX IPOIIECCOB, MMPOUCXOSAIINX B
3BE€3/1aX, B 3BE3THBIX CUCTEMAX, B MEKTATAKTUUECKOUN Cpejie; IBIKEHUS HeOCCHBIX
TEJ1, DBOJIIOIUH 3BE3] U BeenenHoil;

. MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (DU3WYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TMPAMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DH3UUECKUX BEJIUYHUH B
BUJe TpaduKkoB C YYETOM aOCOJIOTHBIX TOTPEITHOCTEH W3MEpEeHUN, JeNaTh
BBIBO/IBI 10 PE3yJibTaTaM MCCIIECIOBAHUS;

. IIPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3MYECKUX BEIUYUH, MPH ITOM
BBHIOMPATh ONTHUMAJbHBIA METOJ HW3MEPEHHUs, OICHHWBATh AaOCOJIIOTHBIE M
OTHOCHUTEJIbHBIE MOTPEITHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHU;

. OPOBOJIUTh OMBITHI 1O TPOBEPKE MPEIIOKEHHOW THUIIOTE3bI:
IUIAHUPOBATh  JKCIEPUMEHT, COOUpaTh  JKCIEPUMEHTAIbHYIO  YCTaHOBKY,
aHAJM3UPOBATH I[OJYYEHHBbIE pE3yJabTaTbl M JeJaTh BBIBOJ O CTaTyce
NPEIIOKEHHOU TUITOTE3bI;

. OMUCHIBATh METO/IbI OJYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

. coOmomaTe TpaBwia 0O€30MacHOrO0 Tpyda TMpU  MPOBEACHHUH
UCCIIEIOBAHUM B paMKax ydeOHOro HKCHEPUMEHTAa, MNpPAaKTUKymMa U Yy4eOHO-
UCCIIEIOBATEILCKOM M MPOEKTHOW  JEATEIbHOCTH C  HCIOJIb30BAaHUEM
M3MEPUTEIHHBIX YCTPOUCTB U Ta00OPaTOPHOTO 000PYIOBaHHS;

. pelaTte pacy€THhIE 3aJayd C SIBHO 3aJ]aHHOM W HESIBHO 3aJaHHOM
(du3MYecKOM MOJIENIbI0: Ha OCHOBAaHUU aHalKM3a YCJIOBUSl BhIOMpaTh (hU3UUYECKUE



MOJIeNIM, OTBEYAIIIHE TPEOOBAHUAM 3aJayd, NPUMEHATh (POPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TOCTYyJaThl (PU3MUECKUX TEOpUM TMpPU HUCHOIH30BAHUU
MaTeMaTU4YeCKUX METOJOB pEIICHUs 3a7ad, MPOBOAUTH PAacu€Thl HA OCHOBAHUU
MMEIOIIUXCS JaHHBIX, aHaM3UPOBATh PE3YNbTaThl U KOPPEKTHUPOBATH METOJbI
pelieHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

. pelaTh KaueCTBEHHBIC 3ajjauH, TpeOylolue MPUMEHEHHUS 3HaHUM U3
pa3HBIX pa3fenoB Kypca (U3UKH, a TaKXKe HWHTErpaluyd 3HaHUW U3 JPYyTrUx
MPEIMETOB E€CTECTBEHHO-HAYYHOI'0 IIMKJIA: BBICTPAUBAThH JIOTMYECKYIO IETOYKY
paccyXJIeHU ¢ Omopol Ha M3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HYECKHUE
SIBJICHUS;

. UCIIOJIB30BaTh TEOPETHUECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
OPUHIIMIIOB Pa0OThl H3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB H
TEXHOJIOTUYECKHUX MPOIECCOB;

. MPUBOJAUTL TPUMEPHI BKJIaJla POCCUUCKUX U 3apyOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHUpPa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

. aHAJTM3WpPOBaTh M OIICHWBATh  TIOCJEJACTBUS  OBITOBOM U
POU3BOJICTBEHHON JEATEIILHOCTU YEJIOBEKa, CBS3aHHOW C (U3NYeCKuMU
nporeccaMu, C TO3MIMA HKOJIOTHYECKON O0e30MacHOCTH, MPEACTaBICHUM O
palMOHAILHOM  MPUPOJIONONB30BaHUM, a TaKkkKe pa3yMHOM HCIOJb30BaHUU
JOCTIKEHUN HAyKHM U TEXHOJIOTHH [JIs JajJbHEHIIero pa3BUTHS YEJIOBEUYECKOTO
00I1IeCTBa;

. OPUMEHSTh  pa3iuyHble CcrHocoObl  paboTel ¢ uHbOpMaIMei
(bu3MUecKoro coaep:kaHus C MCIOJIb30BAaHUEM COBPEMEHHBIX MH(OPMAIMOHHBIX
TEXHOJOTUH, TPU OSTOM HCIIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJOTUU JJI1 TIOWCKA, MepepaboTKU W TPEIbSBICHUS y4eOHOM M HAydHO-
NOMyYJSIpHONH HMH(OpPMAIUU, CTPYKTYpUPOBAHUS M MHTEPIIPETAIllMU WHOOpMAIUH,
MOJYYEHHOW W3  pPa3jIUYHbIX HUCTOYHUKOB, KPUTUYECKH  aHAJIU3UPOBATh
MoJIy4aeMyr0 HH(OpMAIi0o U OIEHHWBAaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA WH(OpMaIuy;

. OPOSIBJISATh ~ OpPraHU3AallMOHHbIE U IIO3HABATEIbHBIE  YMEHHS
CaMOCTOSITETILHOTO TPUOOPETCHUS HOBBIX 3HAHUW B TPOLIECCE BBITIOJHECHUS
MPOEKTHBIX U y4eOHO-UCCIEI0BATEIBCKUX PA0OT;

. paboTaTh B TpYIIIE C WCIIOJHCHUEM PAa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBaTh pPadOTy TPYNIbI, PalMOHAIBHO PACHPEACNATh JESITEIbHOCTh B
HECTAH/IAPTHBIX CUTyallUaX, aICKBATHO OLIEHUBATh BKJIAJl KaXKJOTO U3 YYaCTHUKOB
IPYIIBI B pEUIEHUE pacCMaTpUBAEMOM TPOOJIEMBI;

. OpOSIBISATh ~ MOTHBaIMIO K Oyaymedl — mpodeccuoHanbHOM
JEATEeNHOCTH M0 CHEUUANBHOCTSIM (DU3UKO-TEXHUUECKOTO PO UIIS.



TEMATHUYECKOE IINIAHUPOBAHHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgposrbie)
Kontpoiabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchbl
Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
1.1 H
AYFIHBIH METOL TOSHARIL HPHPOART 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica 10 1 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
22 Aluraica 10 https://m.eds00.ru/f16b68d7
N bu6mmoreka [JOK
23 CratiKa TBEIOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10 1 httos://m.edsoo.ru/f16b68d7
Utoro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bubnuoreka [JOK
3.1 i 15 1
OCHOBBI MOJIEKYIIIPHOKUHETHUECKON TEOPHUH https://m.edsoo. ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOZNIHAMUEA, T CILIOBKIC MATIHHRT https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cocTosiHUS BeniecTBa. Da3oBbie 14 1 bubnmoreka [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

MepEeX0 bl https://m.edsoo.ru/f16b68d7
Wroro mo pazueny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bubmmoreka [{OK
4.1 24
DUeKTpiHiecKoe o https://m.edsoo.ru/f16b68d7
. . bubnuoreka [JOK
4.2 II 24
OCTOHHBII SICKIPIHCCIIH TOK https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
4. T
3 OIH B PASTHAHBIX Cpeiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bu6mmoreka [IOK
>1 DuSIICCKHI MPAKTHRYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
P 10
S3CPBHOC BpeA https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/mm Konrtposbnsie | IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznea 1. 9JIEKTPOJANHAMUKA
bubmmoreka [{OK
11 M 14
ATHITTHOE Hoxe https://m.edso00.ru/39859ef1
bu6moreka [IOK
1.2 1 1
IICKTPOMATHHTHAS HHAYKIHS 3 https://m.edso00.ru/39859ef1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
21 Mexarurieckne kosebatis 10 https://m.edso0.ru/39859¢f1
bu6mmoreka [IOK
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15 htts://m.edso0.ru/39859f1
MexaHW4ecKue U JIEKTPOMArHuTHbBIC bubnuoreka [JOK
2.3 10 1
BOJIHBI https://m.edso0.ru/39859¢f1
bu6mmoreka [JOK
2.4 25 1
Onritia https://m.edso0.ru/39859ef1
Utoro no pazneny 60
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCUTEJIBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octosst CTO https://m.edso0.ru/39859ef1
Wtoro mo pazneny 5



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

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorera [JOK
' PIYCKYIAD oy https://m.edso0.ru/39859¢ef1
bubmmoreka [{OK
4.2 (0)) 5
H3MKa aToMa https://m.edso0.ru/39859¢ef1
43 ®u3MKa aTOMHOTO SI/Ipa U 3JIEMEHTaPHBIX 5 bubnuorexa [JOK
' YaCTHI] https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
A 12
5 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU httos://m.edsoo.ru/39859f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
0.1 DUSHHECKHI MpaKTHIYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazaeny 16
Pazgen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremaruzanus 1 00001eHne
71 MIPEIMETHOTO COJECpPKAHUS U OTbITa 15 bubnunoreka [JOK
' NESATETBHOCTH, PUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 15
bu6mmoreka [JOK
P 10
CICPEHOC BpEMA https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsbl

1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1 bubnnorexa [JOK
pupoie https://m.edsoo.ru/1beef346

9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1 bubmoreka [IOK
UCCIEeI0BaHUS PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHUA B MPOIIECCE

3 no3Hanus npupoasl. Habmronenne u 1 bubmmorexa [OK

PUpOZEL https://m.edso0.ru/34c49931

IKCIIEPUMEHT B (PU3HKE

4 Crioco6b1 u3MepeHus GPU3NIECKUX 1 bubnuoreka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AGCOIOTHAS M OTHOCUTEIbHAS

5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 bubmorexa HOK

P P https://m.edsoo.ru/7f18fda3

BEJTUYHH
MopenupoBanue B ¢pusuke. Ponb u

5 MecTo (pu3uku B (GOpMUPOBAHUN 1 bubnnoreka [JOK
COBPEMEHHOI HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MPAKTUYECKON JESITENLHOCTH JIOACH
Mexanuueckoe nBmkeHue. Cucrema

7 orcueta. OTHOCUTEIIHLHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABMKeHUs. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHasl 3a/1a4ll MEXaHUKHU

8 Paguyc-BexkTop MarepualbHON TOUKY, 1 bubnuoreka [IOK
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€ro NPOEKLUU Ha OCH KOOPIUHAT.
Tpaekropus. [lepemenienue. CKopocCTb.
Hx npoekiuu Ha 0OCH KOOpAWHAT

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

PaBHOMEpPHOE ITPAMONIMHEWHOE
nekenue. ['paduueckoe onvcanue

bub6mmoreka [{OK

o PaBHOMEPHOTO MPSIMOJIMHEHHOTO https://m.edso00.ru/89ba7190
TIBUKCHUS

10 CrnoxeHue nepeMeIeHnii 1 CKOPOCTEH. bubnuorexa [JOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BMKEHME.

11 MrHoBeHHass CKOPOCTb. Y CKOPEHHE. bubnuoreka [IOK
[IpsimonrHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MTOCTOSTHHBIM YCKOPEHUEM
DU3NYECKUH TPAKTUKYM 10 TEME

12 "N3yyeHrne HEpaBHOMEPHOTO JIBUKEHUS bubnuoreka [IOK
C LIETBIO OTPEACIICHUSI MTHOBEHHOM https://m.edsoo.ru/f6292f5f
ckopocTH"

I'padmyeckoe onucanue
13 MPSMOJIMHEHHOTO ABUKEHUS C Eubmorexa HOK
https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHue yCcKopeHus Ipu
MPSIMOJIUHEITHOM PaBHOYCKOPEHHOM
14 ,I[]I:I/I)KeHI/II/I 110 HaKlj)IOHH(?]I)'I HJ'II:())CKOCTI/I" bubmnorexa [IOK
" https://m.eds00.ru/6960b6ef
win "HccrnenoBanue 3aBUCUIMOCTH ITYTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
NIBHKEHUH"
15 CBoOoiHOE MageHue. Y CKOpeHue bubnunoreka [JOK

CBO60,Z[HOFO naacCHUA. 3aBHUCHMOCTD

https://m.edsoo.ru/f738109¢c
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KOOpAMHAT, CKOPOCTH, YCKOPEHHSI OT
BPEMEHHU U UX rpaduku

JIB>xeHue Tesna, OpOIIeHHOTO MO/

bub6mmoreka [{OK

16
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBosmHeliHoe nBuxenue. J[Brxenne
10 OK HOCTH. YTJIOBas M THUHEHHAs

17 CKO oI::z): Ilepnon n yactoTa bubmorexa HOK

p - IepHoa ) https://m.edsoo.ru/33196fhe
LleHTpOoCTpEeMHUTENBHOE U TIOJTHOE
YCKOpEHHUE
@u3N4EeCKU TPAKTUKYM I10 TEME
"N3yueHne IBUKEHHUS Tela 10
OK HOCTH C ITIOCTOSTHHOM 110 MOIYITIO
18 CKSYZ)KCTI)IO" i "UccienoBanne > bubmorexa HOK
p . https://m.edsoo.ru/bcf53514
3aBHCHUMOCTH TIEPHO1a 0OpaIieHus
KOHHUYECKOTO MasiTHHUKA OT €T0
napameTpoB"

19 KonTtponsHas padoTa o teme bubnuoreka [IOK
"KunemaTtuka" https://m.edso0.ru/1242f32e
[TepBriif 3akoH HproTOHA.

HNuepimanbHble CUCTEMBI OTCUETA. bu6mmoreka [IOK

20
[Tpuniun oTHOCUTENBbHOCTH [ "anumnes. https://m.edsoo.ru/5a9e4a64
HewuneprinanbHbIe CUCTEMBI OTCUETA

21 Cuna. PaBHOeCTBYIOIIAs CHIIA. bubnuoreka [IOK
Bropoii 3akon HeroTona. Macca https://m.edso0.ru/141d3837

29 B3aumoneiictBue ten. Tperuii 3akoH bu6mmoreka [JOK
Hrerorona https://m.edsoo.ru/57dba505

23 [IpuHnun cynepno3unuu cuil. Pemenne bubnuoreka [IOK

3a1a4 Ha MPUMCHCHUC 3aKOHOB

https://m.edsoo.ru/bdf997fb
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Hrrotona

PuU3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue paBHOAECHCTBYIOIIEH CUIIbI
IIpH IBKEHUH OpYyCKa 110 HAKIOHHOM

bubmmoreka [{OK

24 mwockoctu" uimu "IIpoBepka runoTessl o httos://m.edsoo.ru/0b34dba4
HE3aBUCHUMOCTH BPEMEHHU JIBUKEHUS
Opycka 1o HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHO€ PACCTOSIHUE OT €ro Macchl”
3aKO0H BCEMHPHOTO TSATOTEHHUS.
25 DKBUBAJICHTHOCTh TPABUTALIMOHHON U bubmmorexa [TOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
26 Cuna TSKeCTH U YCKOPEHHE bubnuotexa [JOK
CBOOOHOTO ITaCHU https://m.edso0.ru/22757f26
DU3NYECKUH TPAKTUKYM 10 TEME
97 "U3mepenune yckopeHusi CBOOOJHOTO bubnuoreka [IOK
nanenus" win "M3ydenue nBUKEHUS https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEHHOTO TOPU30HTAIILHO"
JIBukeHne HeOECHBIX Te U UX
28 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [JOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubmuoreka [JOK
29 Cuna ynpyrocru. 3akoH I'yka. Bec tena httos://m.edsoo.ru/0ae2cdsa
Ou3nyecKuil MPaKTUKyM 10 TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
30 YIIPYTrOCTH, BOBHUKAIOIINX B MIPYKUHE U bubnuoreka [IOK

PE3UHOBOM 00pasIie, OT uX
nepopmanuu” i "Uzyuenue
JBYKEHUS CUCTEMBI T, CBA3aHHBIX

https://m.edsoo.ru/b55h81al
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HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6710K"

Cuna tpenus. [Ipupona u Busbl cuil bubnuorexa [JOK
31 TpeHus. JIBUKEHHUE B KUIKOCTH U rasze ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIbI COMPOTUBJICHUS CPEJIbI https://m.eds00.ru/2cb29676
@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue Kko3ppuirienTa TpeHus 1o
BEJIMYMHE YIIIOBOTO KOA(PPHUIIMEHTA
3aBucumoctu Frp(N)" unu
32 "Uccnenopanue JP;ESI/IZKeHI/Iﬂ Opycka 1o brbmorexa IOK
. https://m.edso0.ru/b83b1607
HAaKJIOHHOM TJIOCKOCTH C IEPEMEHHBIM
K03 duLmeHTOM TpeHUs" WK
"N3yueHne IBUKEHMS Ipy3a Ha Baly C
TpeHueM"
Hasnenue. ['mapocrarnyeckoe bubmuorexa [JOK
33
nasienune. Cuina Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOJIFOTHO TBEPJIOE TEIIO. bubnuoreka [IOK
34 [TocTymarensHOE U BpalaTeIbHOE bubnuoreka [JOK
JIB>KEHUE TBEPIOTO Teja https://m.edsoo.ru/2b95d57e
35 MoOMEHT CHJIbI OTHOCHTEIBHO OCH bubnuorexa [JOK
BpaieHus. [lnedo cumsl https://m.eds00.ru/653d3459
CnoxeHue cuil, MPUIOKEHHBIX K
36 TBEpAOMY Teny. LlenTp TsxecTu Tena. bubnuoreka [IOK
VYcnoBus paBHOBECUS TBEPAOIO TeEA. https://m.edsoo.ru/9aa79a7d
Bunbl paBHOBecus
Du3NYEeCKUN IPAKTUKYM I10 TEME
37 "UccnenoBanue ycioBUil paBHOBECHS bubnunoreka [JOK

TBEPAOTO TENA, UMEIOIIETO OCh
Bpamenus" win "KoHcTtpynpoBanue

https://m.edsoo.ru/4a04f4f7
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KPOHIUTEHHOB U pacuéT Cuil yrpyroctu"
niu "M3ydeHune ycToiunBoCTH
TBEPJOTrO TeJla, UMEIOLIETO MI0IAb

onopsI"
bub6mmoreka [{OK
38 Petuctiite sazas https://m.edsoo.ru/dclcaacO
39 KonTponsnas pabora no teme bubnuorexa [JOK
"unamuka. CtaTuka TBEpaoro rena' https://m.edsoo.ru/9f5a574c
NMnynsc maTepralbHOM TOYKH,
40 CHUCTEMBI MaTepUAIIbHBIX TOUEK. LIeHTp bubmuorexa [JOK
Macc CHCTEMBI MaT€pUAIbHBIX TOYEK. https://m.edso0.ru/4bb8294b
Teopema o ABMKEHUHU LIEHTPaA Macc
NmMmynbe critbl U M3BMEHEHHE UMITYJIhCa
41 Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa. bubmorexa OK
https://m.edsoo.ru/13f0a221
PeaktuBHOE nBIKEHUE
MoMeHT uMnysibca MaTepuaaIbHON
42 toukd. [IpeacraBnenne o coxpaHeHUH bubmuorexa [JOK
MOMEHTA UMITYJIbCa B IIEHTPAIbHBIX https://m.edso0.ru/d6532eb9
MOJISIX
DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue uMmmysbca Tesa mno
TopMO3HOMY IyTH" nnu "M3mepenue
CHWJIBI TSITH, CKOPOCTU MOJIEIH
43 ANEKTPOMOOUIISI 1 MOIIIHOCTH CHJIBI bubnnoreka [JOK

Taru" wim "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
nnu "HccrnenoBanue coXpaHeHuUs
HMMITyJIbCa P YIPYroM
B3auMoeiictBun" win "M3mepenue

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



https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/856fb28e

KMHETUYECKOM 3HEPruu Teia 1o
TOPMO3HOMY IIyTH"

44 Pemienue 3amau bubmmorexa [JOK
https://m.edso0.ru/f7706d63
Pabota cuibl Ha MaJlOM U Ha KOHEYHOM
45 nepememneHuu. [ paduueckoe bubmmoreka [JOK
IpesicTaBiIeHne paboThl CUIIBI. https://m.eds00.ru/913974c7
MOoOITHOCTh CHUJIBI
Kunernueckas sneprus. Teopema 00
. bubnuorexa [JOK
46 W3MCHCHHH KHHETUYCCKOW SHEPTUU
. https://m.edsoo.ru/9a5e2e74
MaTepHATHLHOU TOUKH
[ToTeHIMaTBHBIC U HETIOTCHITHATEHBIC
47 cuibl. IToTennuannpHas >Heprua. Bropas bubmorexa LOK
' pri. p https://m.edsoo.ru/554bafcc
KOCMHUYeCcKasi CKOPOCTb
TpeTbst KocMHuUecKas CKOPoCThb. CBA3b
paboThl HEMOTEHIIUATIBHBIX CUJI C
. bu6mmoreka [IOK
48 W3MEHEHUEM MEXaHUYECKON PHEPTUHU
https://m.edsoo.ru/f57b4e01
CUCTEMBbI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKOH 3Hepruu
Yupyrue u He 1€ CTOJIKHOBEHHUSI.
49 v EIZIF{GHI/IG EeyH If };IFJ'II/I JIs1 UeaNbHOM bubmmorexa [TOK
P DHyIIH 2p0 1A https://m.edsoo.ru/f30f43b6
KUAKOCTU
Pa3BuTHe npeacraBneHuit o mpupoie
P bp bubmuoreka [JOK
50 tem1oThl. OcHOBHBIE MoJI0keHUst MKT.
https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBckoe aBrxeHe
51 KonTponpHas pabota o Teme "3aKoHsI bubnuoreka [IOK
COXPAaHEHHUS B MEXaHUKE" https://m.edsoo.ru/474e7c4a
52 Crpoenue ra3000pa3HbIX, KUIAKUX U bubnuoreka [IOK
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TBEPBIX TeNl. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YaCTHUL[ BELIECTBA

https://m.edsoo.ru/c44d02e2

Macca u pazMepsl MOJIEKYIT (AaTOMOB).

bubmmoreka [{OK

53 K I
OJIFICCTRO Bettiecta. LoCToAHHa https://m.edsoo.ru/c5b72ab7
ABoraapo
54 Temneparypa. TemnoBoe paBHOBecCHE. bubnnorexa [JOK
[IIxana Henbcus https://m.eds00.ru/0070d493
bu6mmoreka [IOK
55 P
cHieHHe sajat https://m.edsoo.ru/1531aba5
bu6moreka [IOK
56 n iras. [
ACAIBHBII Ta3. & a30BbIC SAKOHH https://m.edsoo.ru/1deb2367
57 VYpaBuenue MenpaeneeBa-KnanerpoHa. bubmuorexa [JOK
Pemenne 3amau https://m.edso0.ru/8d12c328
58 AOcoroTHas TeMIiepaTypa. 3akoH bubnuoreka [IOK
JanpToHa https://m.edsoo.ru/14e02d1f
59 H3omporiecchl B UieaqbHOM rase ¢ bubnuoreka [IOK
MOCTOSIHHEIM KOJIMYECTBOM BEIECTBA https://m.edso0.ru/68878d51
DuU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHnrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOJIb30BaHHE
60 ndposoit maboparopun)" niau bubmorexa HOK
H P patop " https://m.edsoo.ru/e0fe7e07
N3ydenne u30xopHOTo npoiecca’ Uiu
"N3ydenne nu3obapHoOro mpoiecca’ uiu
"[IpoBepka ypaBHeHUs1 cOCTOSIHUA"
I'padmyeckoe npeacraBneHue
61 Hfog) OIIECCOB: E3§Te Ma, U30X0pa bbmmorexa [JOK
pont ' PN, pa, https://m.eds00.ru/1344327b
nzobapa
62 OcnoBHoe ypaBHeHue MKT bubnuoreka [IOK
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https://m.edsoo.ru/c8094721

bubmuoreka [JOK

63 Pemenme a2 https://m.edso0.ru/10265a05
CBs13b a0COJIOTHOH TeMIepaTyphbI
TEPMOANHAMHUYECKON CUCTEMBI CO

64 CpelHel KHHETUYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TETUIOBOTO JIBUXKCHUS
€€ JacTuil

65 O06o01enre 1 cucTeMaTu3aus 3HaHU bubnuoreka [JOK
o reme "OcHoBbl MKT" https://m.edso00.ru/09d12fd8

66 KonTponsnas paborta no teme "OCHOBBI bubnuoreka [IOK
MKT" https://m.edsoo.ru/13adad59
Tepmoannamuueckas cuctema. 3ajilaHue
BHEIIHUX ycnoBui yist TJI cuctemsl.

67 Bueninue u BHyTpeHHUE MapaMeTphl. bubnuoreka [IOK
[TapameTpsr T/l cucTeMbl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€
Ha MUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMoIMHAMUKH.

68 Camonpowu3sBosibHas penakcarus T[] bubmorexa HOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Monens uneanbHOro ra3a B
69 TEPMOJIMHAMUKE. Y CIIOBUSA bubmnorexa [IOK
. https://m.edso0.ru/29355001
MIPUMEHUMOCTH 3TON MOJENN

70 VYpaBuenue Menneneena-Knanelipona u bubnuoreka [JOK
BBIpaKCHUE JI1 BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/bal178d0

7 BoipaskeHue a1 BHyTpEeHHEN SHEPrUu bubnuoreka [IOK

OJHOATOMHOI'O HACAJIBHOI'O I'a3a.

https://m.edsoo.ru/ac5cacl5
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KBa3ucraTHuecKkue U HeCTaTUICCKUE
MPOLIECCHI

OnemenTapHas paboTa B
TEpMOJIUHAMUKe. Brrunciienne paboTbl

bubmmoreka [{OK

72 o rpaduky mporecca Ha pV- https://m.edsoo.ru/741d5738
TUarpaMmme
Tennonepenada kak croco0d U3MEHEHUs
73 BHyTpeHHell sHeprun T]] cucremsl 6e3 brbmmorexa [OK
https://m.edso0.ru/3d734561
COBEPILICHHS pabOTHI
74 KonBekuus, TEMIONpoBOIHOCTD, bu6moreka [IOK
W3JIy4eHUE https://m.edso0.ru/157b54cd
KonnuecTBo TemnoTsl. TenmmoéMKoCcTh
75 Tena. YIeapHas U MOJIsipHas bubmuorexa [JOK
TEIJIOEMKOCTH BellecTBa. Y IejbHas https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHMS TOTLJIMBA
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue yaeabHON TEMmI0EMKOCTH"
unu "HccnenoBanue mpoiiecca
OCTBIBaHHMS BellecTBa" Win
bu6mmoreka [IOK
76 "HccnenoBanue aquadbaTHOTO
" " https://m.edsoo.ru/2f2faa61
nporiecca" uinu "M3ydenue
B3aMMOCBSI3U SHEPTUH
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS U
TEMIIepaTypbl KUIICHUS )KUIKOCTEH"
77 Pacuér konuuecTBa TEMIOTHI IpH bubnuoreka [JOK
Terionepeaaye https://m.edsoo.ru/1db5ad4e
78 [TonsiTie 06 anuabatHOM mpoiiecce. bubnunoreka [JOK

[IepBrIil 3aKOH TEPMOAMHAMUKHU

https://m.edsoo.ru/d8098824
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KonudecTBo TemnoThl u paboTa Kak

79 MePHI H3MEHEHNS BHYTPEHHEN SHEPTUU bubmorexa LOK
p yip p https.//m.edsoo.ru/b047alcd
T/ cucremsbl
Bropoii 3ak0H TepMOAMHAMUKH TSI
80 PABHOBECHBIX M HEPABHOBECHBIX bubnuorexa [JOK
nporneccoB. HeoOparumocts https://m.edsoo.ru/c6f4f464
TIPUPO/THBIX TTPOIIECCOB
81 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX bu6mmoreka [IOK
marmunH. KITJ https://m.edso00.ru/2e945513
82 MaxkcumanbHoe 3Hauenne KITJ. [ukn bu6moreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6moreka [IOK
83 P
CHICHHE 3a]1ad https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHE ACITEKTEI
84 HUCIIOJIb30BAHUS TCIJIOBBIX JBUTATEIICH. bubmuorexa [JOK
TermoBoe 3arpsi3HEHUE OKPYKAOIIEH https://m.edso0.ru/9867aaa7
cpenbl
bu6mmoreka [JOK
85 Pemenne
HHCHHIE a1t https://m.edso0.ru/c8c70432
O0001IeHre U cucTeEMaTU3aLNs 3HAHUN
86 o teme "Tepmoaunamuka. TemaoBnie bubmorexa LHOK
" oA ' https://m.eds00.ru/28d62b3f
MaIlIUHEI
87 KonTtponbHas padoTa o tTeme bubnnoreka [JOK
"Tepmoannamuka. TernaoBbie MallIuHbI" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBanue U KOHIECHCAIIHS.
88 I/Iclrjla ell;)ne U KUIIEHUE Sf[ enLII{laﬂ bubmiorexa LHOK
p s https://m.edsoo.ru/6f8e6777
TEIUIOTa MapooOpa3oOBaHUs
89 HacsiiieHHbie 1 HEHACHIIIICHHBIE Taphl. bu6mmoreka [JOK
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KauecTBenHas 3aBUCHUMOCTD IJIOTHOCTH
" JaBJICHHA HACBIIICHHOTO Iapa OT
TEMIICPATYpPhl, UX HE3ABUCUMOCTD OT
00BbEMa HACHIIIEHHOTO T1apa.
3aBHUCUMOCTD TEMIICPATypbl KUIICHUA OT
JaBJICHHUA B ) KUJKOCTHU

https://m.edsoo.ru/f5¢17d02

90 Braxxnocts Bo3zyxa. AGCOIIOTHAS U bubnuorexa [JOK
OTHOCHUTEIbHAS BIAXKHOCTH https://m.edso0.ru/30ebbb79
bubmmoreka [IOK
91 P
CHICHHE 3a]1ad https://m.edsoo.ru/18e95ff3
TBépnoe teno. Kpucramnmueckue u
92 amMopdHbIe Tena. AHU30TPOTHS CBOMCTB bubamorexa [JOK
P ) P https://m.edsoo.ru/20a88a03
KpPUCTAJIJIOB
[TnaBneHnne U KpUCTATTU3AIHUA.
bu6mmoreka [IOK
93 YV nenpHasg TEIUIOTA IJIABJIEHUS.
https://m.edsoo.ru/6ee91e9f
CyOnmumariust
eopmaluu TBEPJIOTO Tea.
Aedopman DA bu6mmoreka [JOK
94 Pactsoxkenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl10
IOnra. Ilpenen ynpyrux nedopmanmii
TermmoBoe pacmmpeHue KUIKOCTEN U
95 TBEPABIX TEJI. AHTapPMOHHU3M TEILIOBBIX bubmiorexa LOK
P L p https://m.edsoo.ru/7ba5edf2
KoJIeOaHMUI YaCTHI[ BEI[ECTBA
96 [IpeoOpazoBanue 3HEPrUu B (Ha30BBIX bubnunoreka [JOK
nepexoaax https://m.edsoo.ru/97a0672f
bu6mmoreka [JOK
97 % o
PaBHEHHC TEMIOBOTO bananca https://m.edsoo.ru/ab1521fb
98 Pemenue 3amau bubmiorexa LIOK

https://m.edsoo.ru/8ab7f40d
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99

IIoBEpXHOCTHOE HaATSKEHUE.
Kanwuisapueie sBinenus. JlaBieHue nox
HCKPHUBJICHHON ITOBEPXHOCTHIO
*)unkoctu. @opmyna Jlamnaca

bubmuoreka [JOK
https://m.edsoo.ru/b42f1f97

100

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3yueHne 3akoHOMEpHOCTEN
WCHIapEeHUs KUAKOCTEN" Wi
"N3mepenue yaenbHON TEIOThI
raBieHus apaa" unu "M3yuenue
CBOMCTB HACBIILIEHHBIX apoB" WU
"N3mepenue abCOIOTHOM BIaKHOCTH
BO3JlyXa M OlLIEHKa Macchl apoB B
nomMenieHun". 3mepenue

K03 duiMeHTa TOBEPXHOCTHOTO
HaTSKEHUS

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

101

O00011IeHIE U CUCTEMATHU3ALMs 3HAHUN
1o Teme "ArperaTHble COCTOSHUS
BeniectBa. ®azoBbie nepexoap”

bu6mmoreka [IOK
https://m.edsoo.ru/0b52575c¢

102

KonTtponpHas padoTa o teme
"ArperatHbie COCTOSIHUS BEILIECTBA.
®dazoBbIe Iepexoabl"

bu6mmoreka [IOK
https://m.edsoo.ru/7dc2a739

103

DJIeKTpU3alus TeJl U €€ MPOsBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [IpoBogHUKH,
TUDIIEKTPUKHU U TIOTYIPOBOJHUKU

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

104

OneMEHTApHBIN EKTPUIECKHUI 3apsil.
3aKOH COXPAaHEHHUs IEKTPUYECKOTO
3apsza

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

105

Bzaumopericteue 3apsanoB. Toueunsie

bu6mmoreka [JOK
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3apsabl. 3akoH Kynona

https://m.edsoo.ru/445b7746

bubmuoreka [JOK

106 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

107 Dnekrpuyeckoe nosie. Ero neiictBue Ha bubnuorexa [JOK
BIEKTPUYECKUE 3aps bl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTE AMEKTPUYECKOTO TOJIS.

108 [IpoOnelif 3apsn. Jlunuu bubnuorexa [JOK
HaIpsHKEHHOCTH JJIEKTPUYECKOTO TMOJIS. https://m.edsoo.ru/3dac6957
OHOPOAHOE AIEKTPUIECKOE TIOJIe
IloTenmmansrHOCTE

109 JIEKTPOCTATHYECKOTO TOJIs1. PazHocTh bubamorexa [JOK

P ’ https://m.edso0.ru/80021447
MOTCHIIMAJIOB W HAIIPSDKCHUE
[ToreHumaneHas sHEprus 3apsaa B
110 JJIEKT Ij)CTaTquCKo; noJie I;_[OHTGH nain bubamorera LOK
P ] t https://m.edsoo.ru/af5fa389
ANIEKTPOCTATUYECKOTO MO
CBs13b HaNPSHKEHHOCTHU TOJIS U

111 A3HOCTH MOTEHITUAJIOB JIJIS bubmorexa HOK
P A https://m.edsoo.ru/df7a6838
AIEKTPOCTATUYECKOTO OIS

112 [TpunIMn cynepno3uiuu bubnuoreka [JOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfeda6c

113 Pemtenue 3amay Bubmorexa OK

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

114 [Tosie Toueuynoro 3apszaa. [lose bubnunoreka [JOK
PaBHOMEPHO 3aps’KEHHOM cepsl https://m.edsoo0.ru/b297b5c3
[Tone paBHOMEPHO 3apsSKEHHOTO TI0

N P P P bubmuoreka [JOK

115 00bEéMy mapa. [Tone paBHOMEpHO

3ap$I)KeHHOI71 OCCKOHEYHOM IIOCKOCTHU

https://m.edsoo.ru/f7a665ee
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116 [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM bubmuorexa [IOK
roJse. Y cioBue paBHOBECUS 3apsAI0B https://m.edsoo0.ru/32405eab
117 JIMDIIEKTPUKY U NIOJIYIIPOBOIHUKH B bubnuorexa [JOK
AEKTPOCTATHYECKOM I10J1€ https://m.edso0.ru/060ebab5
Konnencarop. 21eKTpo€MKOCTh
118 KOH, HeHcaTo pa SHeKTp 0EMKOCTh bubmorexa HOK
g pa- p https://m.edso00.ru/845b4f73
TJIOCKOTO KOHJIEHCATOPa
119 [TapamiensHOE cOeTMHEHNE bubnuorexa [JOK
KOHJIEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
120 TlocnenoBaTenprHOE COETMHEHNE bu6moreka [IOK
KOH/JIEHCAaTOPOB https://m.edso0.ru/1e992920
121 DHeprus 3apsHKeHHOTO KOHJIEHCATOpa bubnmorexa [JOK
p P A p https://m.edso0.ru/73a34f18
bu6mmoreka [IOK
122 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
123 JIBro>keHue 3apsiKEHHOM YaCTHUIIbI B bubnuorexa [JOK
OJHOPOJTHOM 3JIEKTPUUYECKOM I0JIe https://m.edsoo.ru/8341d6ac
124 Pemtenue 3amay
125 O06o00meHNEe B CHCTEMAaTH3alKs 3HAHUT bubnuoreka [JOK
1o Teme "Dnekrpuueckoe nojue" https://m.eds00.ru/5752603f
126 KonTtponbHas padoTa o tTeme bubnnoreka [JOK
"Onexrpuueckoe noie"” https://m.edsoo.ru/cefe90e9
Cuina Ttoka. [TocTossHHBIN TOK. Y CIOBUSA
127 CYIIIECTBOBAHUS MMOCTOSTHHOTO bbmmorexa [JOK
yit https://m.eds00.ru/233311b5
AIEKTPUYECKOTO TOKA
b K
128 Ucrounuku Toka. Hanpsbxenue u 3/1C nomorexa LO

https://m.edsoo.ru/0839a115
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Du3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKA U HAIIPSIKEHUS
B LIENH MTOCTOSIHHOTO TOKA MPH MTOMOIIX
aHAJIOTOBBIX U U (PPOBHIX

129 M3MEpUTENbHBIX TPUOOPOB" UIU brbamorexa LOK

" . https://m.edso0.ru/5643ea56
3HAKOMCTBO ¢ U (PPOBOii

naboparopueit no gpusuke. [Iprumepsl

n3MepeHus (PU3NYECKUX BEIIMYUH MIPH

MTOMOTIIM KOMIBIOTEPHBIX JTaTYHKOB"

130 3akon Oma JIst yJacTKa HEeTHn. bubnuoreka [JOK
DJIEKTPUYECKOE COMPOTHUBIIEHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb COTIPOTUBIICHUS

131 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnuoreka [IOK
JUTMHBI Y TJIOIIAAA TOTIEPEYHOTO https://m.edsoo.ru/95fcdf51
CeUYCHHUS

132 VY enpHO€ CONMPOTHUBIICHUE BEILIECTBA. bu6mmoreka [IOK
Pemenue 3agau https://m.edsoo.ru/437f8300

133 [TocnenoBarenbHOE, MapajliebHOE, bu6mmoreka [JOK
CMEIIIAHHOE COEMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07

134 Pacu€t pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [JOK
nerneit. [IpaBuna Kupxroda https://m.edso00.ru/1794cf37

135 Pewtenue 3amay bubmorexa [IOK

https://m.eds00.ru/3881b469
Ou3nyecKuil MPaKTUKyM 10 TEME
"HccnenoBanue CMEMIaHHOTO
136 COEIMHEHUS PE3UCTOPOB" WIIH bubnuoreka [JOK

"N3mepenue yaeapHOro
COTPOTHBIICHUS IPOBOJHUKOB'" HIIN
"HccnengoBanue 3aBUCUMOCTH CHJIBI

https://m.edso0.ru/2b179d98
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TOKa OT HAIIPsKCHUSA JIA JIaMIIbI

HaKaJIuBaHUusA"
137 Pabota anekTpuyeckoro Toka. 3aKoH bubnuorexa [JOK
Jxoymns —Jlenna https://m.edso0.ru/a3605c5¢
bubmmoreka [{OK
138 P
CHICHHE 311 https://m.edso0.ru/6761bf0f
MOoOnTHOCTE PIEKTPUIECKOTO TOKA.
139 TeHIJIIIOBas[ MO HOI:():TB BBIIEIIEMas Ha bubmiorexa HOK
m » BRI https://m.eds00.ru/99750a6f
pesuctope
bu6moreka [IOK
140 P
CILICHHE 3a1ad https://m.edsoo.ru/eb72fc24
141 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE bubmuorexa [JOK
HCTOYHHMKA TOKa https://m.edsoo0.ru/72d453af
142 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUYECKOU LIEeTTH https://m.edsoo.ru/221f40fb
bu6mmoreka [IOK
143 P
ClHICHHE 381t https://m.edso0.ru/3580b679
bu6mmoreka [IOK
144 M
OTIHOCTD HCTOMHIKA TOXA https://m.edsoo.ru/a0ae51d8
145 KopoTkoe 3ambikanmne Bubmmorexa LIOK
https://m.edso0.ru/546f5632
146 KonneHcarop B 11enu OCTOSIHHOTO TOKa E;ﬁ?;g::;igﬁ};s 368f3e
Ou3nyecKuil MPakTUKyM 10 TEME
"HaOnrogenne npespaleHust SJHEPTUA
8 PeBpaTit P bubmuoreka [JOK
147 3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO

M3JIy4eHHs] CBETOAMO1a" WIIH
"N3yueHue npoTeKaHus TOKA B LIETIH,

https://m.edsoo.ru/ec424377
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coJiepkalieil KoHaeHcarop" wi
"Pacnpenenenue pasHoCcTH

MOTEHLIMAJIOB (HAIIPSDKEHUs) IPU
[IOCJIE0BATEILHOM COEIMHEHUN

KOHJIEHCaTOpoB"
bubmmoreka [{OK
148 Pemenne 3ama
THCHHC 3a]ad https://m.edso0.ru/4410cef0
149 Pemenue 3amgau o reme "[locTostHHBIM bubnuorexa [JOK
ANEKTPUIECKUH TOK" https://m.edsoo.ru/a7340a29
150 Pemenue 3agaq nmo teme "IlocToSTHHBIN bu6moreka [IOK
AIEKTPUYECKUN TOK" https://m.eds00.ru/744261b8
151 Pemenue 3agaq nmo reMme "IlocToSTHHBIN bubmoreka [IOK
AIEKTPUYECKUN TOK" https://m.edsoo.ru/eb5d4687
O00011IeHne U cUCTEMATU3ALNS 3HAHUN
152 110 TeMme "[1oCTOSIHHBIN DIIEKTPUYECKUI bubmmorexa [OK
" P https://m.edsoo.ru/bfd7a050
TOK
153 KonTtponsHas padoTa o teme bubnuoreka [IOK
"IToCTOSTHHBIN ANEKTPUUECKUN TOK" https://m.eds00.ru/1885ddf1
DneKTpruYecKas MPOBOIUMOCTh
154 a3JMYHBIX BEMIECTB. DIEKTPUUYECKUN bubmnorexa [TOK
p Hl ’ p https://m.edsoo.ru/da794295
TOK B MeTa/l1aXx. CBEpXIIPOBOAMMOCTD
DJIEKTPUYECKUN TOK B pacCTBOpax U
155 acrmal:BaX DJIEKT OJ'II/ITI())B 3aIfOHLI bubmorexa LOK
p p ’ https://m.edso0.ru/4b423491
®dapanes U1 JIEKTPOIU3a
Du3NYEeCKUN PAKTUKYM I10 TEME
156 "Habmronenue anexktponusa’ min bu6mmoreka [JOK

"U3mepenue 3apsaa 0AHOBATIEHTHOTO
noHa" win "UccnenoBanue

https://m.edsoo.ru/64b6e901
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3aBUCHUMOCTHU COMPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPhI" WU
"CHsiTHE BOJBT-aMIIEPHON
XapaKTEePUCTUKHU quoaa"

N bubnuorexa [JOK
157 C) T
FICKIPHICCIIH TOK B rasax. TutasMa https://m.eds00.ru/92d92f76
158 DIEeKTPUYECKUN TOK B BAKyyMe. bubnuorexa [JOK
Bakyymnbie npuOopbl https://m.edso0.ru/2E+160
159 DNEeKTPUUYECKUM TOK B bubnuoreka [JOK
MTOJTYITPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6moreka [IOK
160 I1 0
OAYHPOBOAHHIOBHE NPHOOPET https://m.eds00.ru/83622200
PesepBubIit ypok. O600meHne u
161 CI/ICTIe)MaTmZp us 3HaHI/II;IH 0 TeMe bubamorexa [JOK
" u" https://m.edsoo.ru/ed017d93
Kunematuka
Peseprubrit ypok. O6001eHNE 1
162 CI/ICTIe)MaTmZp us 3HaHPII>I'IH 0 TeMe bubnmorexa [JOK
t https://m.eds00.ru/3149956b
"Jlmnamuka"
PesepBubiii ypok. O000mIEeHNE 1
P P EH bu6mmoreka [IOK
163 CUCTEMATHU3ALNA 3HAHUN I10 TEME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOTO Tea
PesepBubiii ypok. O000mIeHNE 1
P P ilI bubmuoreka [JOK
164 CcHUCTeMaTH3allys 3HAHUH 110 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXpPAHCHHS B MEXaHUKE
PesepBHrlit ypok. O600IeHEe U
165 CHUCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETHYECKON
teopun"

https://m.edsoo.ru/de148976
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PesepBHelii ypok. O600IIeHNE 1

. bubnmoreka [JOK
166 CUCTEMaTH3aIus 3HAHUH 110 TeME 1
" " https://m.edsoo.ru/Obcc77cl
TepmonuHamuka. TerioBbIe MATUHBI
PesepBHeIit ypok. O600IICHNE 1
167 CHCTEMAaTH3alMs 3HAaHUH 10 TeME 1 bub6mmoreka [{OK
"ArperaTHble COCTOSTHHSI BEILIECTBA. https://m.edsoo.ru/59ca5c91
®da3o0BbIe nepexo bl
PesepBubiit ypok. O600mIeHne 1
168 CHCTI;MaTH3ZEHX 3HaHI/II;IH o0 TeMe 1 bubmmorexa [TOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE TT0JIE
PesepBubIit ypok. O600meHe 1
P P EII bubmuorexa [JOK
169 CUCTEMAaTH3alUs 3HAHUH 110 TeMe 1
" o . " https://m.edsoo.ru/3cae6dal
[TOCTOSIHHBIH JICKTPHUYECKUN TOK
Peseprubrit ypok. O6001IeHNE 1
P P EII " bu6mmoreka [IOK
170 cucTeMaTu3ausa 3HaHui 1o teme "Toku 1
" https://m.edsoo.ru/cc7681d4
B Pa3JIMYHBIX Cperax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME
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11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero u3yueHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
B3anmonericTBre MOCTOSTHHBIX
bubmmoreka [{OK
1 MAarHUTOB U TTPOBOJTHUKOB C TOKOM. 1
https://m.eds00.ru/487a8593
MarnutHoe noJie. ['unoreza Ammnepa
BexTop MarunTHON WHAYKITAH.
2 IT I/IHIfI/IH cyre HOSI/IHI/IZK MarHUTHBIX 1 bubmorexa [TOK
P . yHep . https://m.edsoo.ru/4clabcch
nosei. JIMHUM MarHUTHOM MHIYKIIUH
3 MarauTHO€ 10Jie MPOBOJIHUKA C 1 bu6moreka [IOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amrniepa, €€ HapaBJIE€HUE U 1 bubnuoreka [IOK
MO1yJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [IOK
5 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
DuU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue cuiibl Amrepa’ uinu
5 "N3ydyeHune 3aBUCUMOCTH CHJIbI 1 1 bubnnoreka [JOK
Amrepa OT CuJjibl TOKa'" Win https://m.edsoo.ru/fcae91e9
"Onpenenenre MarHUTHOM UHAYKIUU
Ha OCHOBE U3MEPEHUs CUJIbl AMriepa"
7 IIpumenenue 3akoHa Amnepa. 1 bubnuoreka [IOK
DneKTpou3MepHTeIbHbIE TPHUOOPHI https://m.edsoo.ru/ad7718d7
3 Cuna JlopeHua, e€ HarpaBieHHE U 1 bubnuoreka [IOK

MOJ1yJIb. JIBHYKEHUE 3apsyKEHHOM

https://m.edsoo.ru/c97afaal
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YaCTHULIbI B OJHOPOJHOM MAarHMTHOM

rnoJje
9 Pemenue 3amau bubmorera [JOK
https://m.edso00.ru/504e98c7
bub6mmoreka [{OK
10 Pabora cuuret Jloperua https://m.edsoo.ru/d518be4b
bubmmoreka [{OK
1 Pemterre sazat https://m.eds00.ru/93617bd9
MarsuTtHoe 110J1€ B BEIIIECTBE.
12 deppoMarHeTHKy, napa- u bubnuorexa LIOK
https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOWCTBA
13 deppomaraerukos. [Ipumenenne bubamorexa [JOK
https://m.edso0.ru/0b58190a
(heppoMarHeTHKOB
DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBanye MariuTHOI'O IOJIS
IMOCTOSIHHBIX MarHuTOB'" WX
14 "UccnenoBanue CBOMCTB bubmuoreka [JOK
(dheppoMarHeTUKOB" WIIH https://m.edsoo.ru/67361aef
"UccneqoBanue OeHCTBUS
MOCTOSTHHOTO MarHWTa Ha paMKy C
TOKOM"
15 Pemenne 3aga4 mo reme "MarautHoe bubmuoreka [JOK
noJjie" https://m.edso00.ru/5b55¢307
16 Pemenue 3agau no teMe "MarauTtHoe bu6mmoreka [JOK
noJie" https://m.edsoo.ru/41c4ae8a
17 SIBneHME ANEKTPOMArHUTHOM bubnuoreka [IOK

HWHIAYKIHUU. IToTok BCKTOpPa MarHUTHOM

https://m.edsoo.ru/b3efa0cl
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1505010% 9112171

bubmuoreka [JOK
18 SAC naykun https://m.edso0.ru/48150bd8
19 3aKOH AMEKTPOMATrHUTHON UHAYKIIUH bubnuorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
20 Buxpesoe anekrpuueckoe nosie. Toku bubnuorexa [JOK
dyko https://m.edsoo.ru/15abel40
21 OJIC uHAYKINU B ABMOKYIIUXCS bubnuoreka [JOK
MPOBOTHUKAX https://m.edsoo.ru/0235cc02
®u3N4eCcKUil IPAKTUKYM IO TEME
"HccmenqoBanne SBICHUS
22 AJIEKTPOMArHUTHOM MHIYKIMU" WIIN https://m.edsoo.ru/c36658da
"OnpeneneHyre HHIYKIIMH BUXPEBOTO
MAarHUTHOTO OJIs"
bu6mmoreka [IOK
23 Pemmerme sz https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
24 Hpasio Jletiita https://m.edsoo.ru/bbc22726
NunykrtuBHOCTh. KaTymka
25 I/IH;;/KKTI/IBHOCTI/I B ueli:ln [IOCTOSIHHOT'O Eubmorexa HOK
https://m.edsoo.ru/621eae9d
TOKa
26 SBnenne camonnaykuuu. 31C bubnuoreka [IOK
CaMOMHIYKIINHU https://m.edsoo.ru/7ee60ca8
Ou3nyecKuil MPakTUKyM 10 TEME
97 "UccnenoBanue sBICHUS bubnuoreka [JOK
camouHaykuu" uiam "Coopka MoaeIu https://m.edsoo.ru/b8fh6391
AJIEKTPOMArHUTHOTO reHeparopa”
28 OHeprus MarHUTHOTO TOJISL KaTyIIKU C bubnuorexa [IOK
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TOKOM. DJIEKTPOMArHUTHOE T10JI€

https://m.edsoo.ru/b3c0ad11

b K
29 Pemenne 3amau nommorexa [10
https://m.edso0.ru/88f69d2b
30 O06o001IeHre U CHCTeMAaTH3aIUs bubmmoreka [JOK
3HaHUM 1o TeMe "DnekTpoauHaMuka" https://m.edso0.ru/76484025
31 KonTponsHas pabora no teme bubnuorexa [JOK
"DnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
KonebarensHas cucrema. CBOOOIHBIE Bu6 110K
OTEKa
32 Kosebanus. ['apMoHHUECKHe TOTHOTEK
5 https://m.edso00.ru/7c1db385
KoJIeOaHMs
33 KunemaTtnueckoe n TMHaAMHUYECKOE bu6moreka [IOK
OIMMCAaHNE KOJIEOATENLHBIX IBHKEHUN https://m.edso0.ru/87ce9498
®u3NYeCKU IPAKTUKYM IO TEME
34 "U3mepenue neproia CBOOOTHBIX bubnuoreka [IOK
KoJIeOaHUH HUTSHOTO U IPY)KUHHOTO https://m.edso0.ru/5d159d35
MasTHUKOB"
DHepreTuvyeckoe onvcanue. BoiBoa
JAHAMHYECKOTO OIMHCAHUS Eu6 OK
. e
35 rapMOHHMYECKUX KOJICOaHUH U3 X htI;Isz'I/I;I;TecIi(si)c%Iru 163699692
SHEPreTHYECKOTO U KHHEMATHIECKOIO T '
OIMMCAHMS
. bu6 K
36 Awmmunrynaa u $asa konebanui nommotexa [0
https://m.edsoo.ru/7a0c439a
[Tepuona u yacToTa KoJieOaHUH.
[Tepro ManbIx cBOOOIHBIX
b K
37 KoneOaHuil MaTEMaTHIECKOTO nomotexa 10

MasTHUKa. [lepros cBOGOJHBIX
KoJie0aHUH MPYKUHHOTO MasiTHUKA

https://m.edsoo.ru/e0399319
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Du3NYEeCKUN IIPAKTUKYM 110 TEME

38 "[IpeoOpazoBaHme SHEPTUH B bubmmorexa [JOK
peodP I?, https://m.edsoo.ru/a28026bd
MPYKUHHOM MasiTHUKE
39 3aryxaroimue KojaeoaHusl. bubnmoreka [JOK
Brnyxnennsie konebanus. Pezonanc https://m.edso0.ru/72e93d09
bu6mmoreka [IOK
40 A 0
BTOKOIIChaHIA https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
41 Pemrenne 3anau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
VYpok-koHpepenuus "MexaHuueckue
42 KOJIcOaHUs B MY3BbIKQJIbHBIX bubmorexa OK
; https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O060011eHre U cucTeMaTu3alus
43 3HaHMi 1o TeMe "MexaHnyeckue Bubmmorexa [JOK
" https://m.edsoo.ru/eb84182f
KojeOaHus
DNeKTpOMarHUTHBIE KOJICOaHUsI. bubnuoreka [IOK
44 .
KonebaTenpHbIi KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMILTUTY b
45 3aps/ia KOHJIEHCAaTOpa ¢ aMIUIUTY 101 bubmorexa HOK
DAL A P % https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJIeOaTEIbHOM KOHTYpE
46 3aKOH COXpaHEHUs YHEPTUU B bubnunoreka [JOK
UJeanbHOM KOoJieOaTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aryxaroiue 3eKTPOMarHuTHbIE
47 KOH}e/)éaHII;Sl[ Boin peHHBIe Bubmmorexa LIOK
' T https://m.edso0.ru/5e668619
ANIEKTPOMArHUTHBIE KOJIeOaHus
48 Ilepemennsiii Tok. Pesucrop n bubnuoreka [IOK

KOHACHCATOP B LUCTIH IEPCMEHHOT'O

https://m.edso0.ru/84836152
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TOKa

49 Karyiika HHIyKTUBHOCTH B LIENIU bubmorexa [IOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/cfa307af
50 3akon Oma JyIst SJIEKTPUUYECKOH 1enn bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MoniHOCTh IEPEMEHHOTO TOKA.
51 AMIIINTYTHOE ¥ IEHCTBYIOIICE bubmmorexa [TOK
y yro https://m.edsoo.ru/1cac6cic
3HAUEHUE CHJIBI TOKA W HAMPSHKCHHUS
@uU3NYECKUI IPAKTUKYM I10 TEME
"HccnenoBanue NepeMEHHOIO TOKa
gepes MoCIeIOBaTeIbHO COCTMHEHHBIC
52 KOHIIEHCATOD, KaTYyIIKY U pe3ucTop” bubmmorexa [OK
. P, KATYIEY 1 P P https://m.eds00.ru/89dc2d90
nin "HccnenoBanue paboThl
HCTOYHHKOB CBETA B LICITH
MepEeMEHHOTO TOKa"
53 Pe3onanc B 3JIEKTPUYECKON LIEMHU bubmorexa LOK
P https://m.eds00.ru/087506df
bu6mmoreka [JOK
54 Pemenue 3amau
A https://m.edsoo.ru/al6836a4
Wneansublid TpanchopMaTop.
55 II OI/I3B0I[CTB(I)) ne(be;[)aqa Hp Eubmorexa HOK
p - 11EP . https://m.edsoo.ru/f97418ae
MOTpeOICHNE AICKTPUIECKOI SHEPTUN
DKOJIOTHYECKUE PUCKHU TIPH
MIPOM3BO/JICTBE JICKTPOIHEPTUU.
56 KynbpTypa ncnoab3oBaHus bubmorera [JOK
YIRTYP . https://m.edso00.ru/a6f74d93
ANIEKTPOIHEPTHH B MOBCEAHEBHOU
YKU3HU
57 Pemienne 3agau bu6mmoreka [JOK
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https://m.edsoo.ru/ee6677ed

bubmuoreka [JOK

P
58 CHicHHe satat https://m.edso0.ru/7cab59f8
O06o001IeHre U CHCTeMAaTH3aIus
59 3HaHUU 110 TeMe "DIIEKTPOMAarHuTHbIE bubnuorexa LIOK
. https://m.edso0.ru/401024a9
KoJeOaHus
60 MexaHU4eCKUE BOJIHBI. bubmmoreka [{OK
XapakTepUCTUKN MEXAaHWUYECKUX BOJIH https://m.edsoo0.ru/a58e109f
61 CBoiiCcTBa MEXaHHUYECKUX BOJIH Bubnuorexa LIOK
https://m.edso0.ru/d9ae1000
bu6moreka [IOK
62 3ByK. X
BYK- AGpaKTCPUCTHIH 3BYKa https://m.edso0.ru/138b6f09
®u3NYeCKUil IPAKTUKYM IO TEME
63 "N3ydyenue napameTpoB 3BYKOBOM bubamorera LOK
e \ P P E https://m.edsoo.ru/b100661a
BOJIHBI
64 HNudpaszsyk u ynerpassyk. [llymoBoe bubnuoreka [IOK
3arpsiI3HEHUE OKPYKAIOUIEH CpeJIbl https://m.edso0.ru/7380038f
bu6mmoreka [JOK
65 P
cHieHHe saaad https://m.edsoo.ru/cfd918bf
66 DJIEKTPOMArHUTHBIEC BOJIHBI. bubnuoreka [JOK
N3nydeHne 3J1eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/714e5dbl
67 DHeprus 3MEKTPOMATHUTHBIX BOJIH. bubnnoreka [JOK
CBoiICTBA 3JIEKTPOMAarHUTHBIX BOJIH https://m.edso0.ru/d01b818c
[Ikana 3MeKTPOMarHUTHBIX BOJIH.
68 [IpuMeHeHne 3neKTPOMarHUTHBIX Bubmmorexa LIOK
P P https://m.edsoo.ru/49belf9e
BOJIH B TEXHHUKE U OBITY
69 [IpuHIMIBI paguOCBA3U U bubnuoreka [IOK

TeneBuaeHUA. Pagronokamusi.

https://m.edso0.ru/9f96f1f8
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DNEeKTpOMarHUTHOE 3arpsi3HEHNE
OKpYKarOLIEH CpeJibl

70 KonTtposnsHas paboTa o teme bubmmoreka [IOK
"Konebanus 1 BOJHBI" https://m.edsoo.ru/4f7985a0
71 Caert. 3aKOH NPSMOJHMHEHHOTO bubnuorexa [JOK
pacnpoCcTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3aga4u Ha npuMeHEHUE
72 3aKOHa MPSIMOJIMHEWHOTO bubmorexa HOK
P https://m.edsoo.ru/ea32d455
pacrpoCTpaHeHHsI CBETa
73 OTtpaxenue cera. [1nockoe 3epkaio. bubmuorexa [JOK
Cdepuueckoe 3epkajio https://m.edsoo.ru/a005d2bb
[Ipenomnenne cBeta. AGCOIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeNhb
74 npenomiienus. [lonHoe BHyTpeHHEe bubamorera LOK
p ) . yIp https://m.edsoo.ru/bc2e55cd
otpaxenue. [IpenenbHblit yroa
MTOJIHOTO BHYTPEHHETO OTPaXKEHUS
DU3NYECKUH TPAKTUKYM 10 TEME
"N3mepenue nokazaresst
" bubmuoreka [JOK
75 MPETOMIICHHUS CTeKIA" UIN
" https://m.edsoo.ru/42569eal
[Tonyuenue nzobpaxeHus B cUCTEMe
U3 IJIOCKOTO 3€pKaJia v JINH3bI"
Pemenue 3a1ay Ha mpuMeHeHHE
bubmuoreka [JOK
76 3aKOHOB OTPAKCHUS U MIPETOMIICHUS
https://m.edso0.ru/49d830a9
cBeTa
Xon nyden B mpusmMe. Jlucniepens
. bubmuoreka [JOK
77 cBeta. ClOXKHBIN cOcTaB OEIOro CBETa.
https://m.edsoo.ru/d8elc3be
IIBer
78 JInn3pl. POKYCHOE PaCCTOSIHUE U bubnuoreka [IOK
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OIITHYCCKasA CHJia JIMH3bI

https://m.edso0.ru/60441359

[TocTpoenue n300paxeHU B TUH3AX U

bubmuoreka [JOK

79
HUX CUCTEeMax. YBEJIUYECHHUE JTUH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha noctpoeHue Bu6 OK
80 M300paKeHUH, IMOTydaeMbIX C nommoreka L{
OMOIIIBEO THHS https://m.eds00.ru/5a868f09
®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanne 3aBUCHMOCTH
81 (OKyCHOTO paccTOsSIHUS OT BELIECTBA bubnnorexa [JOK
(Ha IpUIMEpe KUIKUX JINH3)" UITN https://m.edsoo.ru/b879fb3f
"U3mepenue GOKyCHOTO PacCTOSTHUS
paccenBarONIUX JIUH3"
82 I'ma3 xak onTuyeckas CucTemMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipeaenst BuG OK
83 MIPUMEHUMOCTH T€OMETPHUUECKOM nosmotexa I
OTITHKIL https://m.edsoo.ru/cd174a10
84 CKOpOCTh CBETa U METOBI €€ bubnuoreka [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
85 e e
Jluctiepens caeta https://m.edsoo.ru/lel6ccbe
bubmuoreka [JOK
86 14
Hrepepenii caera https://m.edso0.ru/5fc0c638
KorepeHnTHble HCTOYHUKHU. Y CIIOBHS Bu6 OK
87 HaOOIEHUST MAKCUMYMOB U ubsmoreka 11
MUHHMYMOB https://m.edso0.ru/c6416d48
88 Pemenue 3amau bubmnorexa [IOK

https://m.edsoo.ru/3061de2b
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bubmuoreka [JOK

89 lpuvenenne unrepeperin https://m.edso0.ru/668edbc8
bubmmoreka [{OK
%0 Jladparuns ceeta https://m.edso0.ru/12ed04b5
Hudpaxmonnas pemeérka. Y cioBue bubnuorexa [JOK
91
HaOJIO/IEHUS TIIaBHBIX MAaKCHMYMOB https://m.edso0.ru/f998d964
bubmmoreka [{OK
92 Pemerre 3axas https://m.edsoo.ru/d58c411a
93 [TorepedHOCTh CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspuzanusa ceera https://m.edsoo.ru/e9890fe9
bu6moreka [IOK
%4 Pemerre 3axas https://m.edso0.ru/c56c8158
®u3NYeCKUil IPAKTUKYM IO TEME
95 "Habmronenne mudpakunm, bubnuoreka [IOK
HHTEepDEPEHITNN U TIOJISIPU3AIIT https://m.edsoo.ru/8b7ac737
ceera"
96 CBeTOBBIC SIBJICHUS B IPUPOJIC Bubnuorexa LTOK
https://m.edso0.ru/0b36363d
97 O0o00IIeHNE B CHCTEMAaTH3aLIHS bubnuorexa [JOK
3HaHui o teme "OnTuka" https://m.edso00.ru/8a14748b
98 KonTtponpHas padoTa o treme bubnunoreka [JOK
«Onrtuka» https://m.edso0.ru/82315dd4
['panuIel MPUMEHUMOCTH
99 KJIACCUYECKOM MEXaHUKH. 3aKOHBI bubmuoreka [JOK
ANEKTPOIMHAMUKHI U ITPUHLIUI https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIbHOCTH
100 IlocTynatel ciennaabHONU TEOPUU bubnuoreka [IOK

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/c56f05ch
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IIpocTpaHCTBEHHO-BPEMEHHOU

unTepBai. [IpeodpasoBanus Jlopenua.

VYcnoBue npU4UHHOCTH.

bubmmoreka [{OK

101 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3ameIeHre BpEMEHHU U COKpallleHHe
JUTAHBI
102 DHeprus U UMNYJbC PEISITUBUCTCKOM bubnuorexa [JOK
YaCTHUILbI https://m.edso0.ru/853a64fc
CBs13b Macchl ¢ SHEprueu u
103 HUMITYJIECOM PEISTUBUCTCKOM Bubnuorexa LIOK
https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHUS TIOKOS
bu6moreka [IOK
104 PaBHOBecHOE TeTUIOBOE M3ITyUYEHNE httos://m.eds0o.ru/f54035a5
bu6mmoreka [IOK
105 3akor cmemer Baxa https://m.edso0.ru/1c5ff752
106 I'mnotesa M. [limanka o kBaHTax. bubmuorexa [JOK
@DOTOHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [JOK
107 HEPIILs M UMIYILC poTOHa https://m.edsoo.ru/7fh307ec
108 dotordpdext. OnbiTer A. T'. bubnuoreka [JOK
CronetoBa. 3akoHbl hoTodPdekTa https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITEIHA 115
109 q)(I:Toa(b(beKTa. ”KpaCHa;[I;paHHua" bubmmorexa [JOK
https://m.edsoo0.ru/01ef4556
dhoTorddekra
Du3NYEeCKUN MPAKTUKYM I10 TEME
110 "N3mepenue nocrossHHOM [1nanka Ha bubnuoreka [IOK

OCHOBE HcciefioBaHus Gpotordpdexra”
unu "Hccnenosanue 3aBUCUMOCTH

https://m.edsoo.ru/eb916f82
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CHJIBI TOKA 4€pe3 CBETOAUO OT

HanpspkeHus"
111 Hasnenue ceera. Onbith [1. H. bubnuorexa [JOK
JleGeneBa https://m.edso0.ru/64b4f966
. bubnuorexa [JOK
112 B
OTHOBBIC CBOMCTRA HACTHIL https://m.edsoo.ru/f59cfcec
Bounusl ne bpoiing. JImnHa BOJIHEI Jie
113 b oﬁnﬂIII/I aI;Me Bl f@mcm ! bubnmorera [TOK
p p p . https://m.edsoo.ru/5df8bafl
JIOKaJINU3alnun )IBI/I)KYIHCI/ICﬂ qacTHUulbl
N bubmuorexa [JOK
114 K -
OPHYCKYIHIPHO=BOTHOBOM JLyaTHIM https://m.edsoo.ru/8ccab62a
115 Judpakuus 37eKTpOHOB Ha bubnuoreka [IOK
KpHCTaJu1ax https://m.edsoo.ru/30dbal8c
Cnenudurka usMepeHui B MUKPOMHUPE.
116 COOI”;[H(()bH_IeHI/IH Hezn € eJIéHH(E)CTepr bubmorexa [OK
N ped https://m.edso0.ru/65783dec
I'eitzenbepra
bu6mmoreka [IOK
117 P
CHICHHE rPAGHICCKIX 3a/1a1 https://m.edsoo.ru/e70195bd
N bu6mmoreka [IOK
118 P
CUICHHE PACUCTHRIX 3alat https://m.edsoo.ru/ee9b3182
KonTtponbHas paboTa o remMam: Eu 1OK
noIroTeKa
119 n T n HK -
OCHOBH“C o', ,,OpHyCKyMpHO https://m.edsoo.ru/c3de891a
BOJIHOBOH Jyallu3M
OMBITHI IO UCCIICIOBAHUIO CTPOCHUS
120 aroMma. [I;manerapHas MoJelns aToMa Bubmorexa OK
: p a https://m.edsoo.ru/312b750a
Pesepdopna
121 IToctynarel bopa Bubmmorexa LIOK

https://m.edsoo.ru/404dfa9a
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Buasl cniektpoB. CriekTp ypoBHEH

bubmuoreka [JOK

122
SHEpPruU aTtoMa BoA0poaa https://m.edsoo.ru/cf74b11a
123 CroHTaHHOE U BBIHYXICHHOE bubnuorexa [JOK
M3JIy4CHHE CBETA https://m.edso0.ru/f945d85c
bubmmoreka [{OK
124 Jlaze
p https://m.edsoo.ru/2288a0c4
Hyxnonnas mozaens sapa
125 I'eiizendepra-Banenko. 3apsina u bubnnorexa [JOK
MacCcOBOE YUCIIO sapa. M30TomsL. https://m.edsoo.ru/34ada5de
PagnoakTuBHOCTE
3aKOH paJMOaKTUBHOTO pacnajia.
CBoO¥iCTBa HOHU3H IIEeTO
126 W3ITYYCHUS BJ‘II/ISII—II)I/}I,;O bubmorera [IOK
ya ) https://m.edsoo.ru/aab98bef
PaaOaKTUBHOCTH Ha )KUBBIE
opranusmsl. [lozumerpus
DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue paiiOaKTUBHOTO
127 (hoHa ¢ ucnoyib30BaHUEM J03uMeTpa’ bubmmorexa [IOK
| 8 P https://m.edsoo.ru/c3dabe6e
win "M3yuenue norjomnienus Oera-
YacTHUIl aJTIIOMUHUEM"
OHeprusi CBs31 HyKJIOHOB B si/Ipe.
Snepusie cunbl. Jledekt Macchl spa.
SnepHble peaknu. SnepHrle
128 eaIfTo LIpH 00JeMbl p aBJISIEMOTO bubmmorexa [JOK
P PRl 1P yip https://m.edsoo.ru/ff1758d0
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHUE aCHEKThl Pa3BUTHUS
SIEPHOY DHEPIrEeTUKU
129 MeTo1pl perucTpanyu u bubnuoreka [IOK

HCCICA0OBaHUs JICMCHTAPHBIX YaCTHULI.

https://m.edsoo.ru/lac08a5b
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OyHJaMEHTAIbHBIE B3aUMOICHCTBU.
BapuoHnbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtangapTHOM
Mojienu. KBapk-rimrooHHas MoeIb
aJpOHOB

PuU3NYECKUH IPAKTUKYM 110 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU

130 SIATUBUCTCKHUX YacTHIL (TI0 bubmmorexa [TOK
P https://m.eds00.ru/63756¢47
(dboTorpadusiMm TPEKOB 3apsHKEHHBIX
YaCTHI[ B MAarHUTHOM T0J1e)"
®wusuka 3a npenenamMu CTaHIapTHOU
131 Mozenu. TéMHas MaTepusi U TEMHas bubmuorexa [JOK
sHeprus. EnuncTBo pusmueckoi https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
132 DTanbl pa3BUTHS ACTPOHOMUU. bubnuoreka [IOK
3HaYeHHE ACTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
133 00BSICHEHUS IPUPOIBI KOCMHYECKHIX bubnuoreka [JOK
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHIX https://m.edso0.ru/39c44028
HUCCIIEIOBAHUI
CoBpeMeHHBIC OIITHYCCKUE
134 TEIECKOIIBI, PAIUOTEIECKOIIBI bubmorexa LOK
- pa ’ https://m.edsoo.ru/4877aale
BHeaTMocC(epHast aCTpOHOMHUS
Bun 38é3nnoro neda. Co3sesnus,
. bubmuoreka [JOK
135 SIPKUE 3BE3/IbI, TJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBIDKEHHUE
DuU3NYECKUN IIPAKTUKYM I10 TEME Eu6 OK
.. HOIMoTEKa
136 "Habmrogenus 38€31HOr0 Heba K

HeBOOp}I)KéHHLIM rjia3oMm C

https://m.edsoo.ru/1072021e
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KCIIO0JIb30BAHUEM KOMIIBIOTEPHBIX
MIPUIIOKEHUN JUISl OTIPEICIICHUS
MTOJIOKCHHSI HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoJtylapus u
sipkue 3BE3161" wn "Habmrogenus B
teneckon JIyHbl, IUIaHET,
TYMaHHOCTEHN U 3BE3HBIX CKOTIEHUH"

Coinreynas cucrema. CoJHILe.

b K
137 CoJtHeyHast aKTUBHOCTE. MICTOYHUK nommorexa O
~ https://m.edso00.ru/22748eb4
sHepruu CoJiHIA U 3BE3]T
3BE31IbI, KX OCHOBHBIE
138 XapaKTepUCTHKH. J[narpamma bubmorexa [TOK
| Parcrep . P | https://m.eds00.ru/42169944
CHEKTPaIbHBIN KJIaCC — CBETUMOCTD
139 3Be31bl II1aBHOM OCIIEA0BATEILHOCTH bubmorexa [IOK
s A https://m.edsoo.ru/b3ch766¢
Buyrpennee crpoeHue 3BE3/1.
140 CoBpeMeHHbIE NPEJICTABICHUS O bubnuoreka [JOK
MPOUCXO0XKACHUHU U 3BoJItoIMK CoJIHIIa https://m.edsoo.ru/d09da494
U 3BE31. DTaImbl )KU3HHU 3BE31
Muneunsiit [Iyte — nama ["anaktuka.
141 Tune! ranaktuk. YépHbIe OBIPEL B bubmnorexa [IOK
P AP https://m.edsoo.ru/7cd10a0a
siIpax rajJakTHK
Bcenennas. Pacmiupenne BeeneHHoM. Eu6 10K
nOIMoTEKA
142 3axon Xa66mna. Teopust bosbIroro
P https://m.edsoo.ru/3dbdf0d2
B3phbIBa. PenukTOBOE M3TyueHHE
DuU3NYECKUN IIPAKTUKYM I10 TEME
| bu6mmoreka [JOK
143 UccnenoBanue criekrpa

Pa3pPECIKEHHOT'0 aTOMAapHOTO BOAOPOaa

https://m.edsoo.ru/ec651eb8
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U U3MepeHue noctosiHuoi Punbepra"

144 MacmralHas cTpykrypa Beenennoii. bubmorexa [IOK
MeraranakTrika https://m.edsoo0.ru/ce234633
bubmmoreka [{OK
145 Hepeménnnie mpo0ieMbl aCTPOHOMUHM
P P P https://m.edsoo.ru/d37d9ffe
O06o00meHre U CHCTEMaTH3aITHs
3HaHui. Poiab GU3MKM 1 aCTPOHOMUH B
qﬂ P . bu6mmoreka [IOK
146 SKOHOMMYECKOM, TEXHOJIOTHISCKOM,
N N https://m.edsoo.ru/ad6ddeed
COLIMAJIBHOM M 3TUYECKOM cepax
JeATeIIbBHOCTH YEIIOBEKA
O06o0meHe U CHCTEMaTH3aITHS
147 3HaHu#. Posib 1 MecTo QU3HKHU U bubnuotexa [JOK
aCTPOHOMHUH B COBPEMEHHOW HAYUYHOU https://m.edso0.ru/18f19f7c
KapTUHE MHpa
O06o00meHe U CHCTEMAaTH3aITHS
3HaHu#. Posib pusnueckoit Teopuu B
OPMHUPOBAHHUH MPEIACTABICHUMA O
148 inznqeimﬁ Ka TEIHC MHpPa, MECTO bubmmorexa [TOK
N p pa, https://m.edsoo.ru/e7d400f4
(bM3UYeCKO KapTHHBI MUPA B 00IIEM
psAly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MMPEJCTABICHUNA O IPUPOJIC
O06o01eHre U cucTeMaTru3amus bubmuoreka [JOK
149 d n n
3HaHui nmo Teme "Kunemaruka https://m.edsoo.ru/b032fcab
150 O000I11IeHNE U CUCTEMATH3ALIUSI bu6mmoreka [JOK
3HaHui mo Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 OO6o0meHre U cucTeMaTu3arus bubmuoreka [JOK
3HaHui no Teme "J[uHamuka" https://m.edsoo.ru/2dfhafc5
152 O000I11IeHNE U CUCTEMATH3ALIHSI bu6mmoreka [JOK
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3HaHu# no teme "CraTuka TBEpAOTO
Tena”

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

O0001IEHUE U CUCTEMATU3ALIUS

bubmmoreka [{OK

153 3HaHUH 10 TeMe "3aKOHbI COXpaHCHHUS
— P https://m.edsoo.ru/32a4d1a0
O06o001meHre U CHCTEMaTH3aITHS Bt OK
154 3HaHUH Mo TeMe "OCHOBBI htI';I SJ'I/I;I;T:;::)(])_Iru/ed44Oca8
MOJICKYJISIPHO-KHHETHYECKO# Teopun" RS, '
O06o001meHre U CHCTEMaTH3AITHS Bt OK
155 3HaHuM no TeMe '"TepmMomHaMuKa. nommoreka L{
T " https://m.edsoo.ru/c63f7¢c10
€IJIOBBIE MAIIIUHBI
O06o00meHre U CHCTEMaTH3aITHS
156 3HaHMM 10 TeMe "ArperaTHbie bubnuoreka [IOK
cocTosHuUS BenlecTBa. a3oBbIe https://m.edsoo.ru/1d36b5b1
nepexosr"
O06o01enre U cucTeMaTru3arus Eu6 OK
. OTeKa
157 3HaHUH 10 TeMe "DIEeKTPUUIECKOe nosmotera I
o https://m.edsoo.ru/3bf0def9
01
O000111eHNE U CUCTEMATU3ALMS Eu6 OK
. . e
158 3HaHu# 1o TeMe "TlocTosIHHBIN ubsmorexa 1
. ek " https://m.edso0.ru/71453ee6
ANEKTPUIECKUI TOK
O000I11IeHNE U CUCTEMATH3ALMS Eu OK
159 3HaHUH 10 TeMe "TOKH B pa3IuIHBIX nomorexa L
" https://m.edsoo.ru/3d40077a
cpenax
160 O06o01IeHre 1 cucTeMaTHU3aIus bubmuoreka [JOK
3HaHUM No Teme "MarautHoe nose" https://m.edso0.ru/3b4c06ae
161 PezepBHblit ypok. O0001IEHNE U bubnuoreka [IOK

CHCTeMaTHU3allus 3HaHUH 0 TeMe

https://m.edso0.ru/053e2248
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"DJeKTpOMarHuTHas UHIYKIus"

PesepBHeiit ypok. O600IIeHNE 1

bubmmoreka [{OK

162 CHCTEMATHU3ALINA 3HAHUH 10 TEME
: B . https://m.eds00.ru/d6310bfd
Mexannueckue KojieOanus
PesepsHeiil ypok. O0001menme u
P P . bubnuorexa [JOK
163 CHCTEMATH3AIMS 3HAHUI [0 TEME
" " https://m.edsoo.ru/5e2bb83d
DNEKTPOMAarHUTHBIE KOJICOAHMS
PesepBubiit ypok. O6001eHNE 1
164 CHUCTEeMaTH3alMsI 3HaHUH 10 TeMe bu6mmoreka [IOK
"MexaHn4eCcKHEe U dJIEKTPOMArHUTHbBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurrii ypok. O000111€HIE U
165 CI/ICTIe)MaTI/I?,Zp st 3HaHPII>I'III 10 TEME bubmmorexa [IOK
" " " https://m.edsoo.ru/52ad1603
Omnruka
PesepBuEblil ypok. O000IIIEHNE U
P P . bu6mmoreka [IOK
166 CUCTEMATHU3ALINA 3HAHUH I10 TEME
https://m.edsoo.ru/5beclc65
"OcuoBrl CTO"
PesepBusblil ypok. O000IIIEHHE U
167 CI/ICTI;MaTI/ISZp WS 3HAHUH 10 TEME Eubmrorexa HOK
" B . " https://m.edsoo.ru/f7c59d38
KopryckysipHO-BOJTHOBOM JTyalii3m
PesepBurblii ypok. O00011I€HIE U
P P ilI bubnuoreka [JOK
168 CHCTEMATHU3aIUs 3HAHUH 10 TEME
" " https://m.edso0.ru/1f511654
du3uka aroma
PesepBuslit ypok. O6001IeHE U
169 CHUCTeMaTH3allusl 3HaHUH 10 TEMe bubmuoreka [JOK
"®u3uKa aTOMHOTO Spa U https://m.edso0.ru/905c5ce0
3JIeMEHTapHbIX YyacTul"
170 PesepBHriit ypok. O6001IeHNE U bubnunoreka [JOK
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cucreMaTru3anusa 3HAHUM 10 TEME

"OneMeHThI acTpoPu3nKu"

https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170

16
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa?.OBaTeJ'leOﬁ NnporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMOHCTpHpOBaTh HA MPUMEpPaxX poib U MECTO (PU3MKH B (POPMHUPOBAHUH
COBPEMEHHOM HAYy4HOW KapTHHBI MUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU
U TEXHOJIOTH, B TPAKTUYECKON JIEATEIIbHOCTH JIFOJEH

10.2

YuuThIBaTh TpaHUIBl NPUMEHEHUS H3YyYCHHBIX (U3MUECKUX MOJeNeH:
MaTepuagbHas TOUKa, HHepLUalbHas cucTeMa 0TcuéTa, abCOIIOTHO TBEPAOE
TEJ0, UACAIBHBIN Ia3; MOJEIH CTPOCHHUS T'a30B, KUIAKOCTEN U TBEPABIX TEI,
TOYEYHBIN ANIEKTPUUECKUN 3aps]l — TP pelIeHUH GU3NYECKUX 3a]1a4

10.3

Pacnio3znaBate (usnueckue sBieHus (MPOIecchl) U OObICHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETUYECKOH TEOpUU  CTPOEHUs
BEIIECTBA U JJIEKTPOJMHAMHUKH: PABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJeHHe TeJsl, MABM)KEHHE II0
OKPY)KHOCTH, HMHepuLus, B3auMmojeicTBue Tten; auddysus, OpoyHOBCKOE
JBYDKEHUE, CTPOEHHUE )KMJIKOCTEH M TBEPHABIX TeN, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJIEHHM), TEIUIOBOE€ pPaBHOBECHE, HCIApPEHHUE,
KOHJIEHCAllMs, IJIaBJIEHUE, KPUCTAJUIM3AlHs, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBIIIEHUE JABJICHUS ra3a Py €ro HarpeBaHUMU B 3aKPBITOM COCYJIE, CBA3b
MEX]ly IapaMeTpaMH COCTOSIHUS ra3a B M30INpoLEeccax; IEKTpU3aus Ted,
B3aMMOJICHCTBHE 3aPsI0B

10.4

OnuceIBaTh MEXaHUYECKOEC JABVXKCHHUE, UCIIOJIb3Ys (1)I/I3I/ILI€CKI/I6 BCIINYUHBI:
KoopAuHaTta, IIyTh, IEPEMCIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUJia,
HUMITYJIBC  TCJIa, KHHETUUYCCKAA OHEPIudA, IOTCHHUAJIbHAA  OHCPIHA,
MEXaHHU4YCCKas pa60Ta, MCXaHW4YCCKass MOIIHOCTb, IIpU OIIMCAaHUU
IMPpaBUJIbHO TPAKTOBATb (bI/IBI/I‘ICCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCIHMYHUH, HUX
0003HAUYEHUS U CAWHHUIIBI, HaXOIUTb (I)OpMYJ'ILI, CBA3BIBAIOIIUC HNAaHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4YEHHbIE TEIJIOBbIE CBOWCTBA TN M TEIJIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NYECKHUE BEIMYMHBL: JaBJIEHHE ra3a, TeMIepaTypa, CpeqHsis
KUHETHYeCcKast SHEprus Xa0THYECKOTO JIBYDKEHUS MOJIEKYII,
CPEIHEKBAaApaTU4YHAsl  CKOPOCTb  MOJIEKYJd,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS SHeprus, pabora rasa, ko3(pQuuueHT mnoje3Horo eicTBus
TEIJIOBOTO JABHUTraTelsl; MPU OMUCAHUU MPAaBUIBHO TPAKTOBATh (U3MUECKUI
CMBICJI UCHOJIb3YEMBIX BEIWYHMH, UX O0OO3HAYECHUS W €AWHUIBI, HaXOJIUTh
(GopMyInbl, CBS3BIBAIOIIME [TaHHYIO (U3MYECKYIO0 BEIMYMHY C JIPYTUMHU
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUYICCKUC CBOICTBaA BCIICCTBA n
QJICKTPUYCCKHUC SIBJICHUA (Hpoueccm), HCIIOJIb3YHd (1)I/I3I/I‘-IGCKI/IC BCJIIMYHHBI:




JNIEKTPUYECKUN  3apsll, DJIEKTPUYECKOE II0JIe, HAIpPsHKEHHOCTh 10U,
IIOTEHIMAJ], Pa3HOCTh IOTEHLIMAJIOB; P ONMCAHUM IIPABUIILHO TPAKTOBATH
(bu3nYeCcKuil CMBICT UCTIOIB3YEMbIX BETMYMH, UX 0003HAYCHUS U €JMHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYHHY C
JPYTMMHU BETUYMHAMU

10.7

aHATM3UPOBaATh (PU3MUYECKHE NPOLECCH U SBJICHHUS, HCIIONb3YS (PU3NIECKUE
3aKOHBl M NMPUHLMUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u Il 3akons!
HproTOHA, 3aKOH COXpaHEHUs MEXaHWYECKOW SHEPrHM, 3aKOH COXpPaHEHMs
UMIyJbCa, MPUHLUI CYNEPIO3ULMHM CUJI, MPUHLUI  PaBHOIPABUS
MHEPLUHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TAa30BbIE€ 3aKOHBIL, CBA3b CPEAHEN KUHETUYECKOMN
SHEPruu TEIUIOBOTO JBWKEHUS MOJIEKYJd C aOCOIIOTHOW TeMIlepaTypoH,
NEpBBIM  3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO
3apsina, 3akoH KyioHa; mpu 3TOM pa3inyaTrh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTH4eCKOoe BBIpAXKEHHE M YCIOBUS (IpaHHUIBL, 001acTH)
MIPUMEHUMOCTH

10.8

OOBACHATP OCHOBHBbIE MPUHIUNBI JIEHCTBUS MallUH, NpPUOOPOB U
TEXHUYECKUX  YCTPOWMCTB; pas3iuyarb yCJIOBUS UX  0O€30MacHOTO
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI TI0 HCCICIOBAHUIO (H3UYECKUX SIBJICHUU U
MPOIIECCOB C MCIIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dhopmynupoBaTh mpobaemMy (3a7ady) U THIOTE3y YUYEOHOTO AKCIIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 TPEAIOKEHHOTO 000PYAOBaHUS, MIPOBOANUTE OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIpsAMBIE U KOCBCHHEBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYNH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HN3MEPECHUA W HCIIOJb30BaTh
HN3BECTHBIC METOAbI OLICHKN HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh  3aBUCHUMOCTH  MEXKIYy (PU3MUYECKUMHU  BEIMYMHAMHU C
UCIIOJIb30BAaHUEM TMPSAMBIX H3MEpPEHHH; MpuU 3ITOM KOHCTPYHUPOBAThH
YCTaHOBKY, (UKCHpPOBaThb  pe3ylbTaThl  IOJYYECHHOM  3aBUCHMOCTHU
(¢u3nueckux BENWYUH B BUJe Tabnaui ¥ rpaduKoB, AeiaTh BBIBOJBI IO
pe3yapTaTaM HCCIeI0BaHUS

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPy/a IPU MIPOBEICHNUHN UCCIIEI0BAaHUMN B
paMKax  y4eOHOro  HSKCIepUMEHTa, y4eOHO-MCCIIEeOBATENbCKONH U
IPOEKTHOM JEATENIbHOCTH C UCHOJIb30BAHUEM U3MEPUTENIBHBIX YCTPOICTB U
71a00paTOPHOTO 0O0PYIOBAHUS

10.13

Pemats pacu€rHple 3agauu C SBHO 3aJlaHHOW (PU3MYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAllu3a YCIOBHUS
3a/1aul BBIOMpATh (PU3UYECKYIO MOJIENb, BBIACTATh (PU3NYECKHE BEIUYNHBI
u Gopmyibl, HeoOXoAMMBIE ISl €€ peIleHHs, MPOBOAUTH pPACUEThl U
OIICHUBATh PEAILHOCTh MOJYU€HHOTO 3HAaYCHHS (PU3NIECKON BETUUHUHBI

10.14

Pemate Ka4C€CTBCHHBIC 3agadyu: BBICTPAanNBATh JOTrn4Y€CKU




HETPOTUBOPEUMBYIO IIEMOYKY PACCYKJCHHM C OMOpod Ha HU3y4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UICCKHUE SBIICHUS

10.15

Hcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  337ad  COBPEMEHHbIE
WHPOpPMAIIMOHHBIE ~ TEXHOJOTMH Ui TOWCKA, CTPYKTYPUPOBAHUS,
UHTEpPIpPETAllUM U TPEACTaBIEHUS Y4eOHOM U HAydHO-NOMYJISPHOU
UHPOpPMALIMK, TOJYYEHHOW U3 pPAa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoauTE NpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKd, OOBSCHEHHUE IPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJOTHU

10.17

Hcnonb3oBarh TeopeTnyeckue 3HaHUS MO (pU3MKE B MOBCEAHEBHOW KU3HU
g obecriedeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, JUISI COXPAHEHHsS 3IOPOBBS U COONIOCHHS
HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKPYKAIOLIEH cpene

10.18

PaGotate B Tpymnme C BBIIOJHEHHEM Pa3IUYHbIX COIUAIBHBIX pOJIEH,
MJIAHUPOBATh PabOTy TPYIIIBI, PAIMOHATILHO PACIIPEACIIATh 00S3aHHOCTH U
IIaHUPOBATh ACATCIIBHOCTL B HCECTAHAAPTHBIX CHUTYAllUAX, AaACKBATHO
OLCHMBATb BKJIaJ KaXJI0ro M3 YYaCTHUKOB TPpPYyIIbl B PCIICHHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHEro 001ero o0pa3oBaHusi
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JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOUN TEXHUKH
U TEXHOJIOTUH, B MPAKTUYECKON NESATENbHOCTH JIOACH, LEIOCTHOCTh U
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4uUTHIBATH IrpaHUllbl TPUMCHCHHA H3YYCHHBIX (I)I/ISI/I‘ISCKI/IX MOJICIICH:
TOYCYHBIN SHeKTpI/I‘IeCKI/Iﬁ 3apsand, sAA€pHass MOACJIb aTOMa, HYKIIOHHas
MOJACJIb aTOMHOI'O A[pa IIpU pCIICHUH q)HSquCKI/IX 3aJa4

11.3

Pacrio3HaBath Gu3nueckue siBiieHus (MPOIECcChl) B OOBICHATh X HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3UKU: DIIEKTPHUYECKAs
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JICHCTBHS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, AJIEKTPOMArHUTHAS MHIYKIIUS, JICHCTBHE
MarHUTHOTO TIOJS HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3aps,
AJIEKTPOMArHUTHBIE KOJICOaHUs u BOJIHBI, PSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MPEIOMICHHe, HHTep(epeHIus,
nudpakius U MoJIIpU3alvs CBETa, AUCIEPCUsT CBETa, (OTOIICKTPUUCCKHIA
addekt (poTodddexT), CBETOBOE NaBiICHHE, BOSHUKHOBEHUE TUHEHYATOTO




CIEKTpa  aromMa  BOJOpPOJA,  €CTECTBEHHAas U  HCKYCCTBEHHas
Paa0aKTUBHOCTD

11.4

OnuceIBaTh HU3YUYCHHBIC CBOMCTBA BCIIIECTBA (BHGKTpI/I‘-IGCKI/IC, MAar"HuTHBIC,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cped) U
JJIEKTPOMArHUTHBIE  SIBIEHUS  (NIPOLECCHI), HCIOJB3YyS  (pusmueckue
BEJIMYMHBL: JICKTPUICCKUI 3apsij], CHUIa TOKA, SJCKTPUUIECKOE HANPsDKEHUE,
JIIEKTPUYECKOE COMPOTHUBJIECHUE, pa3HOCTh mnoTeHnmanos, DJC, paborta
TOKAa, WHIYKIMS MarHuTHOTO TmoJsi, cuia Awmmepa, cuia Jlopenia,
WHAYKTUBHOCTb KAaTYIIKHW, SHCPIUs SJICKTPHUYCCKOI'O U MAarHuTHOT'O HOJ’IGI\/JI,
MepUo W YacToTa KoleOaHWi B KojeOaTeThbHOM KOHTYpE, 3aps U CHIa
TOKa B TIpOIleCC€ TapMOHHMYECKHX JJICKTPOMArHUTHBIX KOJIEOaHMH,
(OKyCHOE pacCTOSIHHME W ONTHYeCKas CHJa JIMH3BI;, TPU ONHUCAHUHU
IMpaBHUJIbHO TPAKTOBATbH (1)H31/II-ICCKI/II\/JI CMBICJI HCIIOJIB3YEMbIX BCIWYHH, HUX
0003HaYeHMs] U EIUHUIIBI; YKa3blBaTh (DOPMYIIbI, CBS3bIBAIOIINE TaHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3YyYCHHBIE KBAHTOBBIE SIBIICHHUS W TIPOIECCHI, HCIOIB3YS
(M3UYeCcCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJTMHA BOJIHBI
U YacToTa CBEeTa, SHEPrus U UMIYJAbC (OTOHA, MEpPHOJ] MOJypacrnaja,
SHEPTHsl CBS3W ATOMHBIX SJIep; MPH ONMUCAHWW TPABUIBHO TPAKTOBATH
(bu3nyecKuit CMBICI UCTIOIb3yEMbIX BEIUYUH, UX 0003HAYECHUS U €AUHULIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIMUYHHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITh 3HAU€HUE (PU3NIECKOM BETMYUHBI

11.6

AHanu3upoBath pU3NUECKHUE MPOIIECCHI U SBICHUS, UCTIONb3Yya (PU3NUECKUE
3aKOHBl W MPUHLOMIBL: 3akoH OMa, 3aKOHBI TOCJIEIOBaTEIbHOTO U
napajuieIbHOTO COEMHEHHUs POBOJIHUKOB, 3akoH J[xoynsa — Jlenia, 3akoH
ANEKTPOMArHUTHOM MHIYKIWU, 3aKOH MPSAMOJMHEHHOT0 pacHpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHEHHE
OiiHmTeitHa g GoTtoddderra, 3aKOH COXpaHEHHUS DSHEPIuu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPaHEHUs SJIEKTPUUECKOTo 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHUCIHA, MOCTyNaThl bopa, 3aKk0H paanoaKTUBHOTO
pacmaja; Mmpu STOM pa3iuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXXEHHE H  YyCJIoBHs  (TpaHUIBI,  00JIacTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HAIlpaBJICHHUEC  BCKTOPAa HHAYKIHMHU  MAr"tuMTHOI'O I10JIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CtpouTh M OMUCHIBaTh H300pakeHHE, CO3AaBAEMOE IJIOCKHM 3€pKajioM,
TOHKOMW JTUH30U

11.9

BhITIONHATE AKCHEPUMEHTHI 0 HCCIEI0BaHUI0 (U3UYECKUX SBICHUN U
MIPOIIECCOB C MCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX H3MEPEHHUIA; IPH 3TOM
dbopmynupoBaTh npobraemy (3agady) U TUMOTE3y Y4eOHOTO IKCIEPHUMEHTa,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO 00OPYAOBaHHUSI, TIPOBOIUTH OIBIT
1 (OPMYTUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJ'IHTL MpsIMBIC U KOCBCHHBIC HN3MCPCHUA (I)PBPI‘ICCKI/IX BCJIINYHH,




IpU 3TOM BBIOMpATh ONTHMANBHBIA CHOCOO0 HM3MEPEHHS W HCIIOJIB30BAThH
M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DM3MYECKUX BEIMYUH C HUCIOJIB30BAHUEM
MPSIMBIX M3MEPEHUH; TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MYECKMX BEJIWYMH B BHJE
TaOuIl U TPaUKOB, IETaTh BBIBOAKI 110 Pe3yIbTaTaM HCCIICIOBAHUS

11.12

Cobmnroath paBuiia 6€30MaCHOTO TPYy/Aa MPU MPOBEIACHNUN UCCIIETOBAHHIA B
paMKax  y4eOHOro  OKCIIEPUMEHTa,  y4eOHO-HCCIEAOBATEIbCKONM U
HpOGKTHOﬁ ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
71a60paTOPHOTO 0OOPYIOBAHUS

11.13

Pemate pacu€THpie 3amauM C SBHO 3aJaHHON (DHM3UYECKON MOJIENBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI N HpI/IHHI/IHI)I; Ha OCHOBC aHaJIN3a }’CJ'IOBI/IH
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘-ICCKyIO MOACIb, BBIJACIIATH (1)I/ISI/I‘I€CKI/I€ BCIIMYHNHBI
n ¢GopMyabl, HeoOXoquMble Al €€ pelleHus, NMPOBOJUTH pacuéTel U
OLICHUBATH peaHBHOCTB nonyquHoro 3HAUYCHUA (1)I/I3I/ILIGCKOI71 BCIIMYMNHBI

11.14

Pemrate KaueCTBEHHbBIE 3a/1a4u: BBICTPANBATh JIOTUYECKU
HEMIPOTUBOPEUMBYIO IEMOYKY PpAaCCYyKJCHHM C ONOpPONM Ha HW3Yy4ECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBath  mpu  pelmieHUHd  yuyeOHBIX  3a7ad  COBpPEMEHHbIE
nH(OpPMALlMOHHBIE  TEXHOJOTMH Ui  TIOUCKa, CTPYKTYpUpPOBAHUS,
UHTEpIpeTalii M MpeACTaBleHUs Yy4eOHOW U  HaydHO-TIOMYJISPHOU
nHdopMalnuy, TOJIYYEHHOW U3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJIM3UPOBATH MOJTYy4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh TNPHUHIMIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCJIOBHS MX OE30MaCHOTO HCIOJb30BaHUA B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoUTE MpUMeEpHI BKJIa/1a POCCUNCKHUX U 3apyO0eKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBSCHEHUE IPOIECCOB OKPYXKAIOIIEro MHpa, B
pPa3BUTHE TEXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 1O (PU3MKE B TOBCEIHEBHOW KU3HU
st obecriedyeHuss O€30MAaCHOCTH TIpU  OOpallleHHH ¢ NpubopaMu M
TEXHUYECKUMHU YCTPONCTBAMH, JUISI COXPAHEHHS 3I0OPOBBS U COOJIOJICHHS
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGorath B rpynme C BBIIOJHEHUEM pa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUITaHUPOBaTh PadOTy IPYIIIbI, PallMOHAIBHO paclpeseNniaTh 00sS3aHHOCTH U
IUITAHUPOBaTh JEATENbHOCTh B HECTaHJAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB TpYNIBl B pELICHUE
paccmaTpuBaeMoi IpoOIeMbl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasaena

Kona nposepsiemoro

3JEMECHTAa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

OU3NKA 1 METOIbI HAYHYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupone. Hayunsle MeTonbl
MIO3HAHUS OKpYXKaromero mupa. Pois skcnepuMenTa
U TEOpUM B IIpOLECCEe TO3HAHUSA IPUPOJBI.
OKCIIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIeCKuX SIBJIEHU u
npoueccoB. Hayunesle runore3bl. ®dusnueckue
3aKOHBl W TEOpUH. ['paHMIIBI TPUMEHUMOCTHU
¢uznyeckux 3akoHOB. IIpuHIUMI COOTBETCTBUS.
Porp u wMecto ¢usuku B (opMupoBaHUU
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MuUpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeH

MEXAHHUKA

2.1

#H#HPar###KUHEMATHUKA

211

Mexannueckoe NBIDKECHHUE. OTHOCUTENLHOCTD
MexaHndyeckoro aBwkeHus. Cucrema orcuéra.
Tpaekropus

2.1.2

[lepememnienue, CcKopocTb (CpelHsAs CKOPOCTb,
MT'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, UX MPOEKIMH Ha OCH CHUCTEMbl KOOpPIUHAT.
Clio)xeHue nepeMeIeHU U CII0)KEeHUEe CKOPOCTEn

2.1.3

PaBHOMepHOE U PaBHOYCKOpPEHHOE MPSAMOJIMHEHHOE
nBuxkeHue. ['paduku 3aBUCMMOCTH  KOOpIUHAT,
CKOPOCTH, YCKOpEHHUS, IyTH U T[epeMelIeHus
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
majcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PasHoMepHOE
JBU)XKEHHUE MaTEpPUAIIbHOW TOUYKH IO OKPYXHOCTH.
YrnoBas CKOpOCTb, JIMHENHHAsSI CKOPOCTh. Ilepuon u
yacroTa. L{eHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, IABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCEHHBIC IIEpCAavIn

2.1.7

[Ipaktuyeckue paboTel. M3MepeHne MrHOBEHHON
ckopoct. HMccienoBaHue COOTHOLIEHUS MEXKAY




MyTSIMH, PO IEHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHU
NpU PaBHOYCKOPEHHOM JIBIDKCHUH C HaudajdbHOU
CKOPOCTBIO, paBHOM HyIr0. M3ydeHue ABUKEHUS
mapuka B BA3KOW KUIKOCTU. M3ydueHue OBH>KEHUS
Tesa, OpOIIEHHOTO0 TOPU30HTAIBHO

2.2

#Par## JUHAMUKA

221

[IpuHnmun  otHocurensHOCTH ['anmunes. IlepBbiin
3akoH HprotoHa. IHepuumanpHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyuHIMI Cynepno3uiyuu cui

2.2.3

Bropoit 3akoH HproToHa U1 MarepruanbHOM TOYKH
B uHepuuanbHoi cucreme otrcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHbIX TOUEK

224

3akoH BceMUpHOTO TiaroTeHus. Cuiia TSKECTH.
[TepBast kocmMudeckasi CKOpocTh. Bec Tema

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbKEHHUSI M cuia TpeHus nokosi. Koadduunent
Tperust. Cuiia CONpOTHBIICHUS MPHU JABM)KEHUU Tela
B )KMJKOCTHU WJIU rase

2.2.7

[TocrymarenpHOe W BpamiaTeIbHOC  JBUKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT CuiIbl OTHOCUTEIBHO OCH BpAILCHHS.
[1neyo cuitbl. YcinoBus paBHOBECHS TBEPAOIO Teja B
NCO

2.2.9

Texanueckue YCTpOﬁCTBaI IIOAIHUITHUKH, IBHXXCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue pabotel. M3yuenue  JBHIKEHUS
Opycka Mo HAKJIOHHOM IUIOCKOCTH MOJ AEWCTBHEM
HECKOJIbKUX cui. MccnenoBaHue 3aBUCUMOCTH CHII
VIPYTrOCTH, BO3HHUKAIOUIUX B AeGopMupyemoit
NpYXHHE W PE3WHOBOM 00Opasiie, OT BETUYMHBI UX
nedopmanuu. MccnenoBanue yclioBUN paBHOBECHS
TBEPAOTO TeJa, UMEIOIIETO OCh BPAILECHHS

2.3

#H#HPar###3AKOHBI COXPAHEHU S B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHYJ'ILC CHUJIBI U UBMCHCHUC
HUMITYJIbCa TCJIa

2.3.2

3akoH coxpaHeHus umnyinsca B MCO. PeaktuBHOE
JBUKECHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunerndeckass 5SHepruss MaTepUaIbHOM  TOYKH.
TeopemMao KWNHETUYECKOW SHEPIUU

2.3.6

[TorenunaneHasa sHeprud. [loTeHManbHas >Heprus
yIpyro nepOopMUPOBAHHOI MIPYXHUHBI.
[ToTenumansHast YHEPrus Tena BOIN3U MOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHple U HEMOTEHIMANIBHBIE CUJIbl. CBS3b
paboThl HENOTEHUUAIbHBIX CHJI C HU3MEHEHUEM
MEXaHUYECKOM DHHEPruu CHUCTEMBbl Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOM SHEePTUu

2.3.8

VYnpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHuueckue  yCTpOMCTBA:  JIBJKEHHME  PAKET,
BOJIOMET, KOTEp, NPYKUHHBIN TUCTOJIET

2.3.10

[IpakTnueckue padotsl. M3yueHue cBsizu CKOpOCTen
TeJl Npu Heynpyrom yaape. MccnenoBanue cBszu
paboThl CWJIBI C UW3MEHEHHEM MEXaHWYEeCKOU
SHEpPruu Tena

3 MOJIEKVJISIPHAS ®U3UKA U TEPMOAMHAMUKA
HH#Par###OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU

OcHoBHbIE TMOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE IBMXEHUE.
Huddysus. Xapakrep IBHKCHHUS U B3aUMOICHCTBHS
YacTHII BeIllleCTBa
Mopnenu cTpoeHHs Ta30B, >KUIKOCTEH M TBEPIBIX

3.1.2 TeJl M OOBACHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3THUX MOJEIIEN

313 Macca MOJIEKYIL. KonunuectBo BEIIECTBA.
[Tocrosnnas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Lenbcus
Mopens uzaeanbHoro raza. OCHOBHOE YypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETHYECKONH TEOPUH HI€aTbHOTO
rasa
AOcomoTHas TeMIeparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM 5SHEPruu  TEIUIOBOIO  JIBUJKEHHUS
yactui ra3a. [llkana remnepatyp KensBuna

317 VYpasuenne Kianeiipona — MennaeneeBa. 3akoH
JlanbToHa

318 l"a3zoBbIe 3akoHbI. M30Mpoiieccsl B U1€aIbHOM Ia3e C

IMMOCTOSAHHBIM KOJMYCCTBOM BCIICCTBA: H30TCpMa,




u30Xxo0pa, n3odapa

3.1.9

TexHu4YecKre yCTpOUCTBA: TEPMOMETP, OApOMETp

3.1.10

[IpakTudeckue padoTel. MI3MepeHne Macchl BO3ayxa
B KJIacCHOM KomHaTe. MccaenoBaHue 3aBUCHMOCTH
MEXIy TapaMeTpaMu COCTOSIHHSI Pa3peKeHHOIO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEpPrusi TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temnotsl u  pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEAIBLHOIO Ira3a

3.2.3

Buant TeTJIoTepeIaun: TETUIOMPOBOAHOCTb,
KOHBEKIIMS, M3IydeHue. TermmoéMKOCTh  Teda.
VaenrHasg  TEIIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.24

IlepBblii  3ak0H TepMoauHaMUKH. lIpumeHeHue
IIEPBOTO 3aKOHA TEPMOJMHAMHUKH K H30IPOLECCAM.
I'padmueckas nnTepnperanus padboTsl rasa

3.2.5

TenmoBrwie MAaIlIUHEI. [TpunIMTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHus sHEpruM B
TEIJIOBBIX MammHaX. KoapduuueHt mose3Horo
nevictus (nanee — KII1/]) termmosoit marmunasl. [k
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepMmoamHamuku. HeoOpaTumoCTh
IpoLEeccOoB B IMpupojae. TemoBble ABUraTeNu.
DKojorudeckue npoOiaemMbl TEIIOIHEPTeTUKH

3.2.7

TexHuyeckue ycTpoiicTBa: JBUTATENh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIbHUK, KOHTUIIHOHEP

3.2.8

[Ipaktuueckue pabotel. l3mepenue yaenbHOUI

TEILUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapoobOpazoBanue u kouaeHcauus. lcmapenue u
KUATIeHUe. Y7enpHas TemioTa MmapooOpa3oBaHusl.
3aBUCHUMOCTh TeMIEpPaTypbl KUIICHUS OT JIaBJICHHUS

3.3.2

AOCOmOTHAS ¥ OTHOCUTEINbHAS BIAXKHOCTh BO3AyXa.
Hacspiennsii nap

3.3.3

Teépnoe Tteno. Kpucramnuueckue u amopgHbIe
Tena. AHM30TPONMS CBOMCTB KpHCTauoB. JKuiakue

KpHUCTAJJIbI. COBpCMCHHBIC MaTepuabl




[l1aBnenne u kpucramu3anus. YenbHas TEIIoTa

3.34
iassieHus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texanueckue yCTpOMCTBA: TUTPOMETP u
336 IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH IOJIy4YEHUs
COBPEMEHHBIX  MaTepuaJioB, B TOM  YHUCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3MmepeHue BIAKHOCTU
BO3/lyXa
4 DJIEKTPOJMHAMUKA
##HHPar#H#IJIEKTPOCTATUKA
411 DnekTpu3aiusi Tel. OJeKTpudeckuil 3apsia. J[Ba
BU/JIA DJIEKTPUUECKUX 3apsi/IOB
41.2 [IpoBOHUKH, TUIIEKTPUKHU U TOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia
414 Bzaumonericteue 3apsaoB. 3akoH Kynona
DIIeKTprUYeCcKoe ToJIe. Hanpsxénnocts
4.15 JNEKTpUYecKoro mnois. IlpuHumn cyneprno3uuuu.
JIuHauM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS
416 Pabora cuI ANEKTPOCTATUYECKOTO TOJIS.
ITorennuain. PasHoCTh IOTEHITNAIOB
4.1 [IpoBOgHMKKM W  JOUANEKTPUKH B  MOCTOSIHHOM
4.1.7 AIEKTPUIECKOM ToJIe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
41.8 IJIOCKOTO KOHACHCATOpa. DHEPrus 3apsHKEHHOTO
KOHJIEHCAaTOpa
Texnuueckue YCTpOICTBA: 3JIEKTPOCKOII,
419 ANEKTPOMETD, ANEKTPOCTaTHUECKAs 3aluTa,
3a3eMJICHHE  JJIEKTPONpUOOpOB,  KOHJEHCATOD,
KCEpPOKC, CTPYHHBIN TPUHTED
4110 HpaKTI/I‘{eCKI/Ie paboTHI. HN3mepenne
ANEKTPOEMKOCTH KOHJIEHCATOpa
##Par###IIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKU B PASJIMYHBIX
CPEIAX
Ycnosus CYLIECTBOBaHMS MIOCTOSTHHOT'O
421 JNEKTPUYECKOr0 ToKa. Mlcrounnku Toka. Cuia Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ass ydacTka Lienu
423 DIIEKTpUYECKOe COITPOTUBJIICHHUE. VY nensHoE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCH@I[OB&TGJIBHOG, nmapaijieJIbHOC, CMCHIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

Pabora snekrpuueckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (mamee — OAC) wm
BHYTPEHHEE COINPOTUBIICHWE HCTOYHHKA TOKa.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
uIeKTprYecKon nenu. Koporkoe 3amblkaHue

4.2.8

DNEeKTpOHHAs MPOBOJUMOCTb TBEPABIX METAJUIOB.
3aBUCHUMOCTb  CONPOTUBJIEHUS  METAUIOB  OT
Temieparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoaauku. CoOCTBEHHAass W TpPHUMECHAs
MPOBOJIMMOCTh TIOJYPOBOHUKOB. CBOMCTBa p-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIIEKTPOIUTAX.
DIIEKTPOJUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIeKTpUYeCKnil TOK B ra3ax. CamMOCTOSITEIbHBIA U
HECAMOCTOSITENIbHBIA ~ pa3psil. PasnuuHble THIBI
CaMOCTOSITEIBHOTO pa3psiaa. Mosnus. [1nazma

4.2.13

TexHuueckue ycTpoMCTBa: aMIepMeTp, BOJIBTMETP,
peocTar, UCTOYHUKHU TOKA, 3JIEKTpOHArpeBaTelIbHbIE
npuOopHI, ANIEKTPOOCBETUTENbHBIE  MPUOOPHI,
TEPMOMETP CONPOTHUBJICHMS, BAKYyMHBIH IHOJ,
TEPMHUCTOPBI u (hoTope3ucTopsl,
MOJIYTIPOBOIHUKOBBIH JIMOJI, TaJIbBAaHUKA

4.2.14

[TpakTuueckue paboThl. M3ydyeHuwe cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

Usmepenne OJIC uCTOYHMKA TOKAa U €ro
BHYTPEHHETO COINPOTUBIICHUSI. Habmronenue
ANEKTPOJIN3a

11 KIIACC

Kon
pa3iena

Koanposepsiemoro
3JIeMeHTAa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

4

SJIEKTPOAMMHAMUKA

4.3

#HPar#H#MAT HUTHOE I10JIE. OJIEKTPOMATI'HUTHAS MHAY KN A




IlocTosHHbBIE MAarHuTHEL. B3aumoaelictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarunutHoe nosne. BeKTop MarHUTHOM WHAYKLIHH.
432 [IpuHnun cynepno3uumu. JIMHMM MarHUTHOM
e MHAyKUMU. KapTuHa TMHAN MarHUTHOW MHIYKUIHHU
TI0JISI TOCTOSTHHBIX MAarHUTOB
MarauTHO€E MnoJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUN TOJIS JUIMHHOTO TPSIMOTO IPOBOJHUKA U
4.3.3 3aMKHYTOTO KOJIbLIEBOTO IPOBOJHMKA, KATYIIKU C
TokoM. OmeiT  Opcrenma.  BzaumopeiicTBue
IIPOBOJTHUKOB C TOKOM
4.3.4 Cunia AMmriepa, e€ MOIyJb ¥ HaIIPaBJICHHE
Cuna Jlopenna, e€ Monaynab U HalpaBJCHHE.
4.3.5 JIBr>KeHME 3apsHKEHHOM YacTHIbl B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunet Jlopenima
4.3.6 SIBiIeHUE MEKTPOMArHUTHON HHITYKIIUU
4.3.7 IToTok BekTOpa MarHUTHOM MHAYKIIMHU
438 OJIC  wHaykuuu. 3aKOH  AJIEKTPOMArHUTHOM
o urykiun Oapajest
Buxpeoe anexkrpuueckoe nosie. 3JC unayKuuu B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCSI TOCTYMAaTeIbHO B
OJIHOPOJHOM MarHWTHOM I0JIe
4.3.10 [TpaBuiio Jlenna
4311 NunyktuBHOCTh. SABNeHHe camounaykiuu. I/C
e CaMOMHIYKIIMU
4.3.12 DHeprust MarHuTHOTO TIOJIST KaTYIIKHA ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE MOJIe
TexHuyeckue ycTpoOWCTBA: MOCTOSIHHBIE MarHUTHI,
4.3.14 ANEKTPOMATrHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue pabotbl. M3ydeHue MarHUTHOTO
MoJIA KaTylIKu ¢ TOkoM. MccrenoBanue nedcTBuUS
4.3.15 MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
UccnenmoBanue  sBIEHUS  AJIEKTPOMArHUTHOU
UHAYKIAN
5 KOJIEBAHU S 1 BOJIHBI
#HPartH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
KonebarenpHast cucrema. CBoOOIHBIE KOJICOAHMS.
5.1 5.1.1 I'apmonnueckue xonedanus. Ilepuon, wyacroTa,
amMIuuTyaa u ¢asza konedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTH4eCK1il MasiTHUK




5.1.3

YpaBHeHue TapMOHUYECKHX KoJeOaHui.
Kunematnueckoen  JMHAMUYECKOE  OMHCAHUE
K0JIe0aTEIbHOTO JIBHKCHHUS

5.1.4

[IpeBpamienue 5SHepruum INpu  TapMOHUYECKUX
koneOaHusx. CBs3p aMIUIMTYIbl  KOJeOaHUM
UCXOJHOU BEJIMYUHBI C aMIUIUTYyAaMU KoseOaHUM
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYP. CBoOoHBIC
JNIEKTPOMArHUTHBIE KOJIEOaHHS B HICATHLHOM
KOJIe0aTeTbHOM  KOHTYpe. AHAJIOTHUS  MEXKIY
MEXaHHYECKIMH u AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUn B nJacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BrinyXeHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onancHas kpuBas. BbeIHyXIeHHBIE
AJIEKTPOMATrHUTHBIC KOJICOaHUSI.

5.1.8

[Iepemennsblii Tok. CHHYCOMIATIBHBIN TEPEMEHHBIN
TOK.

5.1.9

MOIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYAHOE M
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmarop. IlpomsBoacTBo, mnepemaya u
notpebdieHue ANEKTPUYECKOM SHEPTUHU.
OKOJIOTUYECKHE  PUCKA  TPU  MPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUHU. Kynberypa
UCIIOJIb30BaHUS 3JIEKTPOIHEPTHH B MOBCEIHEBHOMN
KUZHU

5.1.11

Texnuueckue YCTpOICTBA: cericmorpad,
ANEKTPUYECKHI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHL. Uccnenoanue
3aBUCHUMOCTH TEpHOJa MallbIX KoJeOaHui rpys3a
HA HHUTH OT JUIMHBI HHUTH M MAacChl TIpys3a.
HccnenoBanue mnepeMeHHOTO TOKa B IENH U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyLIKHU U PE3UcTopa

5.2

#H#HPart#HH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS

521 pacrpocTpaHeHHUs. ITepuon. CkopocTb

o pacrpocTpaHeHHsl M JIMHA BOJIHBL. [lonepeunsie u
IPOJO0JIbHBIE BOJHBI

599 #H#Par###  Untepdepenuuss u - nudpakuus

MECXaHUYCCKHUX BOJIH




5.2.3

3Byk. Ckopoctb 3Byka. [’ pomkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa

524

DONEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUS H3JIy4EHUS
AJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHTanus
BeKkTOpoB E, B 1 v B a1exkTpoMaruuTHoO# BoJiHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHHE,
IIPEJIOMJIEHUE, HoJIsIpU3anus, madpaxis,
uHTteppepeHnms. CKOpOCTb DIEKTPOMATHUTHBIX
BOJIH

5.2.6

[IIkama >1eKTpOMarHUTHBIX BOJH. [IpuMeHeHue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaaruoCBA3U n TCIICBUACHUS.
PaI[I/IOHOKaHI/ISI . 3J'I€KTpOMaFHI/ITHO€ 3arpsA3HCHHUC

OKpYXKalolleu cpeibl

5238

Texnnueckue YCTpOMCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JHATHOCTHKA B
TEXHUKE M MEIWLHHE, pPanap, paavuoNpUEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonnHeiHOE  paclpoOCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHne cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakxeHUH B TIIOCKOM 3€pKajie

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIpECIOMIICHUS CBETA.
AOCOIIOTHEIN ITOKA3aTelb IIPCIOMIICHUA

5.3.4

Ilonmnoe BHyTpeHHee oTpaxeHue. IlpenenbHbIi
YrOJI MIOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

Hucniepcust cBeta. CII0KHBIN cOCTaB O€I0r0 CBETA.

IIBer

5.3.6

Colwuparorue U pacceuBarolue JUH3bL. TOHKas
nuH3a. POKYyCHOE pacCTOSIHUE U ONTHYECKask cuia
TOHKOW JuH3BL. [locTpoeHue wu300paKeHH B
coOuparommx 1 pacceuBaroux Jun3ax. Gopmyna
TOHKOM JIMH3BI. Y BEIIMUEHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOTI0ICHUS MaKCUMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




HMudpakmus cBera. udpaxnuonHas pemérka.
539 YcnoBue HaOMIOACHHS TJaBHBIX MAKCHMYMOB ITPH
e NaJCHHd  MOHOXPOMATHYECKOTO  CBeTa  HA

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Tonsipuzanus ceeta

Texanueckue yCTpOMCTBA: OYKH, nyna,
5311 ¢oToanmapar, IIPOCKIMOHHBIN amnrapar,

MHUKPOCKOII, ~TEJIECKOI, BOJIOKOHHAsl OIITHKA,
Tr(pakMOHHAs PEIIETKA, TTOJISIPOU

[IpakTnueckue pabotbl. M3mepeHue mnokxazaTens
5312 IPETOMIICHHUS. Uccnenosanue CBOMCTB
e n300pakenuii B ymH3ax. HabmroneHne aucrepcun

CB€Ta

BJIEMEHTHI CIIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIIACCHYECKOMN
6.1 MexaHukd. [locTynaTel TEOpUM OTHOCUTEIBHOCTH:
' MHBApHUAHTHOCTb MOJYJS CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

6.2 OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
' 3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

CBA3b MacChl C€ DHEPrUed MW  HUMIYJIbCOM
6.4 CBOOOJ/IHOM YaCTHIIBL. DHEPTrHUsl TIOKOS CBOOOTHOM
YaCTHUIIBI

KBAHTOBAS ®U3NKA

7.1

##Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Popmyna I[lmaHka CBSI3M HSHEPrUU
7.1.1 dboTOHa € €ro YacTtoToW. DHEpPruss U HMIYJIbC
dboToHa

OtkpsiTue u uccienoanue Gpotosrpdexra. ONbITH

12 A.T'. CroneroBa. 3akoHsl hoToddderra

713 VYpaBHenne DitHmTeitHa s potosddekra.
o «Kpacnas rpanuua» gorosddexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIleOGeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

716 Texanueckue YCTpOMCTBa: (hoTodIEMEHT,
o doTomaTuuk, conHeuHas 0aTapesi, CBETOIHO/

7.2

CTPOEHHME ATOMA

Mogpens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 UCCIIEJOBaHMIO CTpOoeHMs aToma. [InmanerapHas
MOJIeJIb aToMa




7.2.2

ITocrynarer bopa. HM3nydeHue u IOTIIONICHHE
($oTOHOB TpU Tepexojsie aToMa C OJHOTO YPOBHS
sHeprun Ha Japyro. Buasl cnektpoB. Crextp
YPOBHEW 3HEPIrUH aTOMa BOAOpPOAA

7.2.3

BonHoBeie cBolicTBa yactuil. BonHbl ae bporins.
KopmyckynsipHo-BostHOBOK fyanusm. Judpakums
NIEKTPOHOB HA KpHUCTAIIaX

7.2.4

CronranHoe nu BBIHYXXACHHOC H3JIYYCHHUC.
YCTpoiCcTBO M TPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHu4ecKkne yCcTpOMCTBa: CHEKTPAIbHBIM aHAIU3
(cieKTpoCKOM), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboTHI. Habmonenune
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtonanl HaOJIFOIEHUS Hu perucrpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue paguoaktuBHOCTH. OmbITE Pesepdopaa
M0  ONpPENeNIEHUI0 COCTaBa  PaJMOAKTUBHOTO
m3nyaenusi. CoiictBa anbda-, Oera-, ramma-
U3JIydeHHs. BiusiHue paiuoakTUBHOCTH HA JKHUBBIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas
Monenb sapa I['eisenOepra — lBanenko. 3apsa
sanapa. MaccoBoe uucio siapa. M3o0Tomsl

7.3.4

Anbda-pacnaz. DNEKTPOHHBIA W TO3UTPOHHBIN
OeTa-pacrma. ["amma-uznydenue. 3aKkoH
paZioaKTUBHOTO pacraja

7.3.5

DHeprus CBs3HM HYKJIOHOB B siipe. SIepHbIE CHIIBL
Hedekt macchl sapa

7.3.6

SnepHble peakiuu. Jlenenune u CMHTE3 SAep

7.3.7

Snepubiit  peaktop. TepMosIepHBIH  CHUHTE3.
[IpoGnembl U MEPCHEKTUBBI SACPHON IHEPTETUKH.
DKOJIOTUYECKHUE aCHEKThI AEPHON SHEPTETUKHU

7.3.8

SHGMGHTapHBIC HYaCTHUIIBI. OTKpBITI/Ie IMO3UTPOHA.
CDYH)IaMeHTaHLHLIe B3aUMOJCUCTBUSA

7.3.9

TexHudyeckue yCTpoHCTBa: JO3UMETp, Kamepa
Bunscona, saepHbiii peakTop, aroMHas bom0a

7.3.10

[Ipaktnyeckue paboTel. MccnemoBaHue TpeKoOB
yacTull (10 roTOBBIM (GoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. CosBe3ams, sipkue 3BE3IBI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lnaHeTsl 3eMHOM TIpynmbl.
[InaneThI-TUraHThl ¥ MX CIIYTHUKH, KapJIMKOBBIC
mwia"eTsl. Masble Tesa COIHEYHON CUCTEMBI

8.3

Comnnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TEeMIIEpaTypa, ux
B3aUMOCBs3b. JlMarpamMmma «CHeKTpaJIbHBIA KIacc —
CBETHUMOCTB). 3BE3 bl TJIaBHOM
MOCJIEZIOBATELHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB) JUTS 3BE3]1 TJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

HHHPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpEMEHHbBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBorony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mnuneunsiid [lyre — Hama [Namaktuka. CnmpanbHas
cTpykrypa ["anaktuku, pacnpeneneHue 3BE31, rasa
u neui. Ilomoxenme u nBmwxkenne CoiHIa B
["anmaktuke. [Tnockas u chepudeckas mMoACHCTEMBI
lNanaktuku

8.8

Tunbl ramakTuk. PaguorallakTUKM M KBa3aphbl.
YEpHbIe OIPHI B SAPaX raJakTUK

8.9

Bcenennasa. Pacmupenune Bceenennoit.  3akoH
Xa00ua. Pa3zoeranne ramaktuk. Bo3pact u pamnyc
Bcenennoit, teopus boisbiioro B3pbiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydyeHue

8.10

MacmrabHas CTpYKTYpa Bcenennoii.
MeraranakTuka. Hepeménnsie POOIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHUpPOBAHHOCTH YMEHUW pacro3HaBaTh (PU3WUYECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3YyUEHHBIX 3aKOHOB

Brnanenune ocHoOBOmoJararOIMMU  (PU3MUECKHUMH  TMOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (PU3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHI TMPUMEHATH 3aKOHBI KIACCHYECKOMH
MEXaHUKH, MOJIEKYIISIPHOM ¢buznku u TEPMOJMHAMHUKH,
ANIEKTPOAMHAMUKH, KBAHTOBOM (M3MKHM A aHaIM3a U OOBSICHEHHUSA
SBJIGHUN MHKpPOMHpa, MakpoMHpa M Meramupa, pa3jiuyaTh YCJIOBUS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, NOHUMATh
BceoOmMi xapakTep (hyHIaMEHTalIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YAaCTHBIX 3aKOHOB; AaHAJIM3UpPOBaTh (PU3NUECKUE
IIPOLECCHI,  MCHOJBb3ysd  OCHOBHBIC  IIOJOXKEHMs, 3aKOHBI H

3aKOHOMCPHOCTH

ChopmMupoBaHHOCTh yMEHHUSI pa3IdyaTh YCIOBUS MPUMEHUMOCTHU

MoJeNel (PU3NIECKUX TEIl U MPOIIECCOB (SIBJIICHUIN )

ChopmupoBaHHOCTh yMEHHUSI peliaTh pacu€THbIE 3aJaud C SIBHO
3a/laHHOM W HEsIBHO 3aJaHHOW (U3UYECKON MOJEbl0: HAa OCHOBAaHHUU
aHaJlu3a YCIIOBUS BbIOMpaTh (U3MYECKHE MOJEIH, OTBEYAOIINe
TpeOOBaHUSAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U TOCTynaTthl  (PU3MYECKHX  TEOpUid  TpU  KCIOJB30BAHUU
MaTeMaTHYeCKUX METOJIOB pelIeHHs 3a7ad, IPOBOAUTH PacuéThl Ha
OCHOBAaHMUU HMEIOIIUXCA MJAaHHBIX, AaHAIU3UPOBaTh pPE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIEHUsT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEIE 3aga4du, Tpe6y}oume IMPUMCHCHUA 3HAaHUU U3
pa3HbIX pa3aciiOB HIKOJBHOI'O KypcCa (1)I/I3I/IKI/I, a TaKKC HHTCrpanuu
3HaHUH U3 Apyrux npeaMEeToB CCTCCTBCHHOHAYYHOI'O  IUKIIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paCCY)KIleHI/Iﬁ C OHOpOfI Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-ICCKI/IG SABJICHUA




Bnanenue OCHOBHBIMH METOJaMH HAY4YHOTO MO3HaHUS,
UCTIONBb3yeMbIMU B  (DM3MKE: MPOBOIUTH TMpPSIMBIE M KOCBEHHBIE
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OIICHKH IOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJUTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (PH3UIECKUX
BEIMYMH C WCIOJBb30BAHHUEM TMPSIMBIX HW3MEPEHUH, OOBICHITH
MOJTy4eHHBIC PE3YJIbTAaThl, UCHOJb3Yys (PU3NUIECKUE TEOPUH, 3aKOHBI U
HOHATHSA, M JIeNIaTh BBIBOJBI; COONIIOAATh MpaBuia OE30IacHOrO Tpy/a
MIpH TIPOBEJICHUU HMCCIICIOBAHUN B PaMKax Y4eOHOTO HKCIIEPUMEHTa U
y4eOHO-UCCIeI0BAaTENbCKON  AEATETPHOCTH € HCIIOJIb30BAHHEM
OUQPOBBIX ~ U3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpPHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, ~ YMEHUW  aHAJIM3UpPOBaTH M  OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NEATEITLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PUBMYECKUMH TPOIIECCAMH, C TIO3UIMN IKOJIOTHUECKOM
0€30MacHOCTH; MIPEACTABICHUI 0 parMoHaATBFHOM
MPUPOJIOTIONIL30BAaHUHM, a  TakKe€  pa3yMHOM  HCIIOJb30BaHHUU
JOCTMKEHUM HAyKM W TEXHOJIOTUW I JaJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHMOpMaImein
(GU3NYECKOTO  COJICp)KaHHWsI C  WCIOJIB30BAaHHEM  COBPEMEHHBIX
WHGOPMAIIMOHHBIX TEXHOJOTHH;, pa3sBUTHE YMEHUH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmupoBaHHOCTh ~ YMEHMl  NPUMEHSATh  OCHOBOIOJAraollne
ACTPOHOMUYECKUE TMOHATHS, TEOPUM M 3aKOHBI JJIs aHajuu3a M
00BsiCHEHUS! (PU3NYECKUX IPOIECCOB, MPOUCXOAAIIMX Ha 3BE3/1ax, B
3BE3MHBIX CHCTEMax, B MEXKTaJlaKTUYECKOW cpeje; JIBHXKEHUs

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
11O ®U3UKE

Kon
Kon .
pasaena/r IIpoBepsiemMblii 3J1eMEeHT COJIeP:KAHUSA
3JieMeHTa
eMbl
1 MEXAHUKA
1.1 KNHEMATHUKA
111 Mexannueckoe JBUKECHHE. OTHOCUTENBHOCTh
o MexaHn4yecKoro aBrxeHus. Crucrema orcyéra
MarepuanbHas TOUKa.
4
Eé€ pamiyc-BekTop:
Flr)=(xlr) pe)=(e)),
TpaeKTopII,
IepeMEIICHIIE!
112 - = - - = Y
= (Ax, Ay, Az),
Iy TE.
CIloxeHIe HE[JEI‘leI.I]EHIIﬁZ
A=A +A,
CkopocTh MaTepuagbHOM TOUKHU:
_ AF —
Uu=—o =T, ={U1_.U1_.U_].
ﬁ.r _1Lr_|:| : B
Ax , .
1.1.3 v, =—1| =X/, aHANOTHN4HO v, =V, U.=Z,.
Ao '
CIokKeHIe CKOPOCTell: o, =0, + 0, -
Briuncnenue nepemenieHus ¥ MyTd MaTepruaibHOU TOUKU
U NPSMOJIUHEHHOM JIBHKEHHUU BJIOJIb OCH X TIO TpaduKy




3aBUCUMOCTH Vx(t)

- ~  AD
YCKD[}EHIIE MAaTePHAMBEHOII TOUIKIL: a = —L =U 5
1=

At
1.14
Au .
a,=—~ =(u,) . agaNOIIMHO a, =(v, |, a.=(v.
LA, o ' S ]
PaBHOMEpPHOE TPAMOIMHENHOE IBUKECHHUE:
x(t) = xg + Voyt

X(t)

0

+
1.1.5

(028

U, (t) — vg, = const

(1)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWMHOE JBUKEHUE:

x(t)=x,+uU, r+ﬂr*'r
- o (S

vit)=u, +at

1.1.6 a. = const

Ulzx - fo = EH.T [""_2 _Il]

L 4
HPII ABILKESHINI B OTHOM HAIPABISHHII IIVIE S = 1]

CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.

Vi

1.1.7

Yo o

0] Xo ‘t—

I[BI/I)KGHI/IC TCIa, 6pOI_HCHHOFO noa yriioMm o K TOpu3oOHTY:




x(f) =x, + U t=x +U,cosa-t

-

v =y, +Unr+g‘T—1 + U, sina - r—‘gTT

v(t)=v,, +g t=u,sino— gt

=0

=—g=const

[
1
{u ()=uv, =v,cosu
{

o
X
o
Ll

¥

1.1.8

KpuBonuHueiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v IMHENHAS] CKOPOCTh TOUKH:

v = wR

R

[Ipu paBHOMEpPHOM JBUKEHUHU TOYKH 10 OKPYKHOCTH
21

=—=2
w T v

21




2o

. LleHTpOCTpEeMUTENBHOE YCKOPEHUE TOUKH:
2

v 2
auc=E=w R

nc

R
. Ilonnoe YCKOpPCHUC MaTepI/IaJIbHOﬁ TOYKH

TBépnoe teno. [loctynarensHoe U BpamaTesibHOE

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepumaneuble  cucrembl  orcuéra. llepBeiii  3akoH

Herorona. [Ipunnun otHocutensHOCTH [ anunes

1.2.2

Macca tena. IlmioTHOCTE BeliecTsa:




©
I
~[3

1.2.3

Cuna. [TpuHUMn Cyneprno3uuyun CUI:

paBHOIEHCTB

-

Fp

ABHOJEHCTB — Fl + FZ +...




Bropoit 3akon HeroTona: nins MmarepuansHoi Touku B UCO

-
>

Fl =ma,

1.2.4




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
Fi, Fy
125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOI'0 TATOTCHUA: CHUJIbI IMPHUTSHKCHUA MCKIY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6




Cuna tsoxectu. LleHTp TsDKecTH Tena. 3aBUCHMOCTH CHUITBI
TSOKECTH OT BBICOTBI N Haa TMOBEPXHOCTHIO IIJIAHETHI
pamuycom RO:

GMm

9= R, + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHUus CKOJIbKEHUS:
Ep = uN
F
™
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep < uN

Tp

IN

uUN




Kosdduuuent rpenns

[aBiienue:
F,
P
S
1.2.9
F
1
1.3 CTATUKA
<
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIICHHS:
IM| = FI, rae | — maedo cumbr
F
1.3.1
F
OTHOCHTEJIBHO  OCH, Tpoxojsiied  dvepes Touky O
HEPIEHANKYISPHO PUCYHKY
1.3.2 Ientp Macc Tena. LleHTp Macc CHCTEMBI MaTepHaTbHBIX




TOYCK:

>

rLl.M. -

- -

mqiry + mory+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo tena B UCO:

[My+M,+...=0

1.3.3 -
|E+Fy+...=0
#HHPar#t
3akon Ilackamns
1.3.4
JaBnenue B x)uakocTH, nokosimeiics B UCO:
p =Dpo+ pgh
#itHPar#tt | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBbITeCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngan‘eCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHParH###
14.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p=mv




HNMnynsc cuctemsl Teir:

p=pLt+p2t..

HEHPar### 1
1.4.2




HEHPar#H#
1.4.3

3aKOH M3MECHCHUS U COXpaHCHHA UMITYJIbCA:

B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- .-




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(p1 + po+...




A(

, €CITH

- -

FlBHe].LIH + FZBHe].LIH +...




1BHEITH

2BHEIIH

PeaktuBHOE NBIKEHUE

F
ﬁ[;(x‘

HHtPar##H#

14.4 PaGota cuiibl Ha MaJIOM IIepeMEIICHUH:
A= |1*:| |A7|-cos = F, - Ax
«

1.4.5 D)

MOIIHOCTh CHUIIBI:

€CJIK 3a BpEMs




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTDH CUJIBI

p=4
At Ar—s

=F-p-cosna

1.4.6

Kunerndeckast sHEpryust MaTepUAIBHON TOYKHU:

mv

2m

mv
2

EKI/IH =

2 p2

=Zm




3aKOH M3MECHCHUS KHUHETUYCCKOM SHECPTUU CUCTEMbI

MatepuaibHbIx To4Yek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas FHEPTHS:
JUIA IIOTEHIIMAIBLHBIX CHUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu

12

InoreHIy

210TeHI

AE

MOTCHI]




[ToreHnmanpHas SHEPIUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTCHIL
mgh
HOTGHHI/IaHBHaﬂ OHEPTHUA ypyro }Ie(l)OpMI/IPOBaHHOFO
TCa:
p kx?
NOoTeHL, — 2
E
MOTECHI]
2




1.4.8

3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKOU SHEPTUu:
Euex = Exer + Enorerm.
B IICO :ﬁEmex = HBI:.E.‘-: HEIOTSHII. CHIIs
B IICO AE,; = 0, eCIH Azcex menoresn cax = 0

1.5

MEXAHUYECKUE KOJIEFAHWA 1 BOJIHBI

15.1

lapmonnveckne  KoyieOaHWsT ~ MATEPUATBHONW  TOYKH.
Ammmtyna u daza konebanuil. Kunemartmueckoe
OIIMCAHUE:!

w(1) = Asin| @t +o, ).

v (5 =x.

a(H=(v,),=—e'x)=a +0'x=0,
IZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,
rae

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIKCaHKE (3akoH COXpaHEHUs

MEXaHUYECKOM PHEPTUN):

CBsi3b aMIUTUTYABl KOJICOAHWW CMEIIEHUS MaTepuaIbHOM
TOYKA C AaMIUTUTyAaMH KojeOaHuii e€ CKOpOCTH W

YCKOPEHUSL:

Upee =04, @ =04

[Tepnoa u yacToTa KoJeOaHMI:

r-*t_1
0 v

[Teprnoa ManmbIX CBOOOTHBIX KOJCOAHHI MAaTeMaTHYECKOTO

MAasITHUKA:
1.5.2 ]
IF=2m |—
g
[Tepuon cBoOOAHBIX KOJIeOaHUI MPY>KUHHOTO MasITHUKA!
m
T=2n E
Boinyxknennsle  kosnebanus. Pesonanc. PesonaHcHas
1.5.3
KpuBast
Ilomepeunsle ¥ NPOAOJBHBIE  BOJHBIL Cxkopoctb
PacIpOCTPAHEHUS U JUIMHA BOJIHBI:
154

v
A=vl =—
v




WNuTtepdepennus u nudpakums BoJIH

155 3Byk. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenu cTpoeHusi razoB, >KUIKOCTEH U TBEPABIX TeIl.
[Tycth TepMoauHaMu4deckas cuctema (Tesno) coctout u3 N
OJINHAKOBBIX MOJIEKYII. Torja KOIu4ecTBO BEIleCTBa
N m
TN
\'
211 )




rac

N
A
— 4HCa0 ABOTaapo, M — Macca CUCTEMBI (Tena),
U

U

— MOJIIPHAs Macca BeIecTBa
2.1.2 TennoBoe NBUKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

216 CBs3b MCXKAY HOAaBJICHUCM U CpeﬂHeﬁ KHHETUYECKOH
3HCpl"I/IeI71 MOCTYIIATCIILHOTO TCILJIOBOT'O JABMKCHUSA




MOJIEKYJ uaeabHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

-

1 = 2 (mp?) 2. —
p=-mnv =—n-| —|=—N-&,.
3 30002 3

rae MO — macca 0JJHOI MOJIEKYITHI,

N
"=y

n

Vv

N

- KOHOCHTpAausa MOJICKYJI

2.1.7 AoOcomroTHas Temrepatypa: T =t +273K
CBsA3b TEMIEpaTypbl Traza €O CpeIHEH KHHETUYECKOU
SHEprueil MOCTYMaTeNbHOIO TEIJIOBOTO JABIKEHUS €ro
MOJIEKYIIL:
2.1.8 - 3
& .=|——|==kT
2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJIUHAMUKE:




(Vpaprerme Merrereea — Krareiipona
| BeIpeuKeHHe U1 BHYTPeHHEH SHepIHH
VpaBHeHNe MeHeneeBa — KianmeiipoHa (mprme
3AMIICIH):
pR

pV=%RT = vRT = NkT, p=t=

BripaskeHIle 114 BHYTpPeHHell SHeprii 0IHOaTOMH(
rasa (IpHMeHIIMbIe QOPMET 3aIIIcH):

U=3vRT =3T3 RT —ve T=3 py
2 2 21 o2

2111

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+p+..




2.1.12

N3omnporuieccel B pa3pekeHHOM T'a3e ¢ NOCTOSIHHBIM YHCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepma (T = const): pV = const ,

u3oxopa (V = const):

p
Ll t
T = cons
T
P
const
n3obapa (p = const):
%4
— = const

const




I'padugeckoe mpeacraBneHne u3omnporeccos Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN Ia30BbINA 3aK0H:
pV

— = const
T

pVv

const

JJI1 ITIOCTOSSHHOI'O KOJIMYECTBA BEILICCTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KadgecTBennas

3aBUCUMOCTDL IINIOTHOCTH W OABJICHUA HACBIOICHHOIO IIapa

2113 OT TEMIICpaTyphl, HX HE3aBUCHUMOCTL OT 00BéMa
HAaCBIIICHHOI'O I1apa
BnaxxHocTh BO3ayXa.
OTHOCHUTENbHAS BIIAXKHOCTb:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

napa

M

HachIIIapa

M

napa

M

N3menenue arperaTHbIX COCTOSIHUH

BCIICCTBA: UCIIApPCHUC

115 U KOHJICHCAIUS, KUTIEHUE KUJIKOCTH

2116 W3meHeHMe arperaTHbIX COCTOSIHUM BEIIECTBA: IUIaBJICHHUE
o U KPUCTAJUTM3AIHS

2.1.17 [Ipeo6pazoBanue sHepruu B (pa3oBbIX Mepexogax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TEMIIepaTypa

222 BuyTpeHnHss sHeprus

Terutoniepeaua kKak Croco0 W3MCHEHHS BHYTPCHHEH
2.2.3 sHepruu  Oe3  coBepmieHuss  paboTel.  KoHBekmws,

TCIIOIIPOBOAHOCTD, U3JTYUCHUC

KonnuecTBo TEIIOTEL.

Y aenbHas TEMI0EMKOCTD BEIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VYaensHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VnenpHas TemoTa miaBieHus A Q = Am.
VnenpHas TerioTa cropanus Torrea (: Q = gm
DneMeHTapHas paboTa B TEPMOJIMHAMUKE:
A = pAV
A
2.2.6 =
pAV

Borunicnenue pabotel mo rpaduky mporecca Ha pV-

JuarpaMmme

[lepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Up) +Aq,

2.2.7

12




AU

(]

12

12

12

Annabara:
Q12 =0= A4, = (U, — Up) =AUy,




12

12

(U

AU

12

2.2.8

BTOpOﬁ 3aKOH TCpMOJUHAMUKHU. H606paTI/IMBIC MpONICCChI




[Tpunnumne! gerictBus TertoBbix mamuH. KIT:

229 Y0 0w O
- ZUHarp ZiHATD i Harp
MaxkcumansHoe 3Hauenue KII/. ukn Kapho:
Tow T T
2.2.10 max N =M, = — — ] — Zxmom
T T
YpaBHEHUE TEIUIOBOTO OallaHca:
Q1 +0Q;+Q3+...=0
1
+
2
2.2.11
+




SJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzanuss Tel U €€ NPOSBICHUS. OJIEKTPUUECKUM
3apsan. JBa Buaa 3apsja. DiIeMEHTapHBIN 3JIEKTpUUECKU

3apsii. 3aKOH COXPAHEHUS ANEKTPUIECKOTO 3apsia

3.1.2

B3aumopneiictBue 3apsnoB. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

>

F:k|‘?1|'|:7: __1 _|"-3"1|'1
&1 4mee, 17

3.1.3

OnekTpruyeckoe moJie. Ero nelcTBue Ha DIIEKTPUYECKHE

3apsiIbl

3.14

Hanpsok€HHOCTB 3JIEKTPUUECKOTo MOJIS:

>

. F

erpo6Hb117I

MPOOHBIN




[Tosie Toueunoro 3apsaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE I10JIE:
E = const.




const.

Kaprunbl nTuHUN HANPSHKEHHOCTH 3TUX MOJIER

3.1.5

IloTeHnmanbHOCTD SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(d1 — ¢2) = —qA¢p = qU.

12

(¢

IloTenumnanbHas OHEprugd 3apdla B JJICKTPOCTATUYCCKOM

ITOJIC:




—AW

HOTGHHI/IaJ'I QJICKTPOCTATUYCCKOI'O I10JIA:

OJTHOPOJIHOTO 3JIeKTpocTaThueckoro mojsi: U = Ed

w
¢ =—
q

CBs3b HaHpH)KéHHOCTI/I oJIs1 U Pa3HOCTHU IMOTCHUUAIIOB I

3.1.6

[IpuHIMN cynepno3nuuy dIEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1+¢2+







[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHs 3apsI0B: BHYTPU ITPOBOTHUKA

Et=0

E
3.1.7
1
0
, BHYTPHU U Ha MOBEPXHOCTH MPOBOJHHUKA @ = CONSt
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
o JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:
c=1
U
C
3.1.9
U




eC

DeKTPOEMKOCTD TNIOCKOTO KOHJICHCATOPA:

€S
= d = £ 0

&€

3.1.10

HapaHHeJ'IBHOG COCIUMHCHUC KOHACHCATOPOB!

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnegoBaTenpbHOE COCTMHECHNE KOHACHCATOPOB:

1 1 1
e
ImocJ1 1

+..




moci




3.1.11

OHeprus 3apsyKEHHOTO KOHJIEHCATOopa:
U CU? 2
2 2 2C

qu




CuU

2C

3.2

3AKOHBI ITOCTOSHHOI'O TOKA

Cwua Toka:
=24
3.21 Ay 0
ITocTosuubIl TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
322 VYcnoBus CyleCcTBOBaHUS dJIEKTPUUYECKOTO TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Uil y4acTKa LeMnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBIICHUC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO IMMPOBOAHHUKA OT €ro AJIWHEBI U

CCUCHU. yJIeJ'ILHOG COITPOTUBIICHUE BCIICCTBA.

l
R:pg

R
3.24 p

S

I

Hctounuku Toka. 9JIC uctoyHuka Toka:

A
E — CTOPOHHHUXCUJ
q

3.2.5




A

CTOPOHHHUXCHII

BryTpeHHee conpoTHBIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma [ TMOJIHOM (3aMKHYTOH) 3JIEKTpUYECKOMN

neru: E = IR + Ir, oTkyma

Rr




3.2.7

HapaﬂﬂeﬂBHoeCO@HHHCHHGHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupan  Ri R

napaui




[TocnenoBarenbHOE COSANHEHHIE TIPOBOTHHKOB:
U=Ul+U2+..,11=12=.,,
Rl‘IOCJI = R1 + R2+ -

mocia




3.2.8

Rt

Pabora anexrpuyeckoro Toka: A = [UL.
3akon Jxoyns — Jlenmna:
Q = I?Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=7t




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

TemioBast MOIITHOCTD, BbIIEsIEMasi HA PE3UCTOPE:

., UF
P=I'R=—=]U
R

MonTHOCTE HCTOYHUKA TOKA!

ME‘IEH:I'[
PE:—' :EI

At Ars0

3.2.10

CBOOOIHBIE  HOCHUTENTW  DJIGKTPUUECKHX  3apsjioB B
MPOBOJHUKAX. MeEXaHU3Mbl MPOBOJAUMOCTH  TBEPABIX
METaJIOB, PaCTBOPOB W PACIUIABOB AJICKTPOJUTOB, Ta30B.

[TonynpoBoauuku. [1oaynpoBOJHUKOBBIN U0

3.3

MAT'HUTHOE ITIOJIE

3.3.1

Mexannueckoe B3aMMOIEHCTBHE MardHuToB. Mar"HuTHOE
noje. Bekrtop  MarHuTtHOM — MHAYKUMU.  [IpuHIumn

CYNCPIIO3UIUH MAI'HUTHBIX TOJIEH:

- - -

B = Bl +B2+...




JIlvHMM WHAYKOUMKW MarHuTHoro mnojs. KapTuHa nuHui
WHIYKITUH MarHuTHOTO [OJIS [I0JIOCOBOTO u

HO,Z[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT OpcTena. MarHuTHOE 1OJI€ MPOBOJHUKA C TOKOM.

KapTI/IHa JIMHAR HUHAYKIIUK MArHUuTHOI'O II0JIA AJIMHHOI'O

3.3.2
NpSIMOTO  MOPOBOJHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIIKK C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYUHA:
F, = IBlsina
3.3.3 A

IBlsina




, [AC O — YIOoJI MCXKAY HAIlpaBJICHUCM IMMPOBOAHUKA U BCKTOPOM

>

B

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA!

Fnop =1 q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

-

v

12

. I[BI/I)KGHI/IC 3apH)KCHHOﬁ JaCTHULbI B OJHOPOAHOM MAarHuTHOM

ITOJIC




3.4

OJIEKTPOMAT'HUTHAA MHAYKOUA

IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B, S = BScosa

(0))
B
n
34.1
S
BScosa
7 B
o/
G 79
3.4.2 SBnenune anexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIYKIUK Papazaes:
AD
3.4.3 E = :_(IJ;
At Af—0
\fuin'
=L/
I
3.4.4 DJIC MHAYKIUH B TPSIMOM TIPOBOJIHHUKE UTHHOI |,

ABUIKYHIEMCS CO CKOPOCTBIO

14




(Lﬁ)

)

B OJJTHOPOJTHOM MarHUTHOM MoJjie B:
| E; |I= Blvcosa

Blvcosa

, [A€ O — YTOJI MCIXKY BEKTOPOM Bu HOpMAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL




lnv

v
; €CITH
l
|
1
B
B
, 1
v




TO

| E; |= Blv
| E
i
Blv
3.45 [IpaBusio Jlenma
NHIyKTUBHOCTH:
L= ()
o
L
I
3.4.6
)
, umu @ = LI.
Camounnaykuus. 9/1C camonHIyKIIMY:
A
= EL —H
—0
3.4.7 OHeprus MarHUTHOTO TOJIS KaTYLIKU C TOKOM:




LI

3.5

OJIEKTPOMAI'HUTHBIE KOJIEBAHMA 11 BOJIHBI

351

Konebarenbubiii kOHTYp. CBOOOAHBIE AIIEKTPOMArHUTHBIC

KOHe6aHI/Iﬂ B HACAJIbHOM KOHC63TCHBHOM KOHType:
[q[ t) =g, sin( ot +@;)

]fff] =g, = 0, co8( @ + @y ) =1, cos(of +y
®opmyna Tomcona:

T =2nVLC




2

LC

, OTKyZa

2

LC




CBs13p aMIIIMTYABI 3apsia KOHAEHCATOpa C aMIUIUTYION
CHJII TOKa TPH  CBOOOJHBIX  DJIEKTPOMArHUTHBIX

KOJICOQHHIX B naCaJIbHOM K0JIe0aTeIbHOM KOHTYpPC:

Qoo =

LN

3aK0oH COXpaHEHHUS PHEPTrUU B UACATHHOM KOJIEOATEITHHOM

KOHTYpE:
3.5.2
3.5.3 BoinyxeHHbIe 351eKTpoMarHuTHbIE Kosiebanus. Pesonanc
ITepemennbii  TOK.  IlpomsBoacTBO, Tepemaya U
noTpebiIeHne AEKTPUIECKON IHEPTUU
o cu® LI _cU’_ LI
+ = e = e — const.
2 2 2 2
CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpUEHTAIMsl BEKTOPOB B JJIEKTPOMArHWTHOW BOJHE B
BaKyyMe:
E1lBlc
E
3.5.5
1
B
1




356 [xana JJIEKTPOMArHUTHBIX BOJIH. IIpumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
3.6.1 [IpsimonuHElHOE pacnpoOCTPaHEHUE CBETAa B OJHOPOIHOMU
cpene. Toueunslii uctounuk. JIyd ceeta
3aKOHBI OTPa’KEHHUS CBETA.
a=p
o
3.6.2
alp
T7777 777777
3.6.3 [TocTpoenne n3o00pakeHUH B TIIIOCKOM 3€pKaie
3aKOHBI IPEJOMIICHHSI CBETA.
[Ipenomiienue cBera:
nysina = n,sing.
n
1
3.6.4
sina
n
2




sinf.

AOCOJIOTHBIN 1T0Ka3aTelb NPEIOMIICHHUS:
c

Nage = v

n
abc
Vv
C
OTHOCHUTEJIBLHBIN TTI0OKA3aTENb IIPCIOMIICHUA
n, V1
Noruy ==
1 U2
n

OTH




XoJ 1yder B IIpU3Me.
\"1 = \"1 . Hl}'l = H:?.:

COOTHOIICHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH TIpH




Nepexo€ MOHOXPOMATUYCCKOTO CBETa YCPE3 TIpaHULY

pazzesna AByX ONTUYECKUX CPENl:

Hy<hy ny

ny

unp

[losnHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHbIi yroi OJHOrO BHYTPEHHETO OTPAKEHUS:

. 1 n;
Sinay, = =—
nOTH Tl1

Sino.

np

3.6.5

OTH




Coluparoniue W paccewBaromiue JUH3bI. TOHKas JHH3A.

DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
®opMmyiia TOHKOH JIMH3BI:
1 N 1 1
3.6.7 d f F




YBenuueHue, 1aBaeMoe JUH30M:

h 1fl
l=—=—
H d




| fl

d T~

A

F\ h

f

L

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO=F =—0,
D







| fl

Xoxa myda, MPOUIEAIIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rinaBHOM ontuyeckoil ocu. Iloctpoenne nzodpakeHuit
TOYKH M OTpe3Ka MPsIMOM B COOMPAIOIINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAXx

3.6.9

doToanmapar Kak onThYeckwii mpubop. I[maz  kak

OIITUYECKasa CUCTEMA

3.6.

Unrtepdepenus  cBeta.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOnmoIeHUS MaKCUMyMOB W MHUHHMYMOB B
UHTEepPEPEHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

e
MAKCIIMYMEI — A=2m =, m= 0,£1.£2. 3,

Y

v
MITHIIMYMET — .-ﬁ.={2m+l_]? m=0,£1.+2 +3__

e

3.6.11

Hudpakuus cera. Judpakuuonnas pemeérka. YcioBue
HAOMIOJICHNs] TJaBHBIX MaKCUMYMOB TMpPU HOPMAJIbHOM
NaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JJIUHOW BOJHBI A

Ha peléTKy ¢ neproaoM d:

dsing,, =mAim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 l'unotesa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHbI. DHEprus GoToHa:
E=ho="Cc
=hv=—-=pc
4.1.2 E




pc

hc

Nmnynsc dpoToHA:

hv




413 ®dotorpdexr. Ompitet A.I'.  CromeroBa.  3aKOHBI
o dhoTorddekra
VYpaBuenue DitHmreitHa s GoTodddekra:
Ecl)OTOHa = ABbIXOﬂa + EKHHmax’
¢dorona
4.1.4 -
ABBIXO1a
+

KuHMax

rae,




hv

E¢0T0Ha hv = 7:
¢dorona
hv
A
hc
hc
ABbIXOAa = hVKp = /1_
Kp
BbIXOJ1a

Kp




kp

hc

Evumax =

KuHMax

mv

max

2
mv max

2

=e U3arl




eu

3an

415

[laBiienue cpera.
JlaBneHue  cBera  HAa  IOJHOCTBIO  OTPAKAOUIYIO
MIOBEPXHOCTh M HAa  MOJHOCTBK  IOIJIOIIAKONIIYIO

MOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[LnanerapHast MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3nydenne u norsomieHne GOTOHOB MpH
Hepexo/Jie aToMa ¢ OJJHOTO YPOBHS PHEPIHU Ha JPYTroil:

hv _ e _ [E, —E

R y

™m
Y

4.2.3

JIuHeityaThie CIEKTPBI.

CriekTp ypoBHE# 3HEpruu aToMa BoJA0poa:

E

"

_ —13,63B

.

, n=123 _.
n

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyknonnas moznens aapa ['eitsenOepra — MiBanenko. 3apsia

sapa. MaccoBo€ 4HCI0 sapa. H30T0mEI

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A, A4 4
7 X—7 Y+ He

bera-pacnan.




DJeKTpOHHBIN B-pacma:

A A 1] -
s X—= Y + je+v,
[To3urponnsIii B-pacnan:
A A 0= . .,
X2 Y + e+ VvV,

l'amMmma-uznydyenue

4.3.3

3aKOH paJiMOaKTUBHOTO pacnajia:

-t

N(®)

HYCTL M — Macca paguOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy*2T

m(t)




4.3.4 Snepublie peakiuu. Jlenenne u cCMHTE3 sSAep




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

I'enpenmreiin JI.O., bynatoBa A.A., Kopuunees 1.H., Komkuna A.B.
®dusuka. 10 knacc (6a30BbIi U yrayOJIeHHBIN YpOoBHHU) (B 2 HacTsax) o pexd. B.A.
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