Pa6ouasi nporpamma yuyeoHoro npeamera "®@usuka'
(yriry0J1eHHBI YPOBEHbD).

B OOIT COO mpemycMOTpeHO HEMOCPEICTBEHHOES NMPUMEHEHHE NPU peali3aliyd 00s3aTeIbHON YacTh
OOII COO ¢enepanpHOit pabodeli mporpaMMBbI IO yaeOHOMY mpeamery «Du3uka.

[Iporpamma no ¢u3uKe Ha ypOBHE CpeAHEro odmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKCHUH U
TpeOOBaHMUI K pe3yIbTaTaM OCBOEHHS OCHOBHOW 00pa30BaTeNFHON MporpaMMel, peacraBieHHsx B @T'OC COO, a
Take ¢ yu€roM enepanbHoil pabodeil mporpammsl BocnuTanus 1 KoHnenuuu npenojaBaHus y4eOHOTO mpeaMeTa
«Du3uka» B  00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoii ~ ®enepanuu, pealn3ylONMX  OCHOBHBIC
o0pazoBaTenbHbBIE TPOrPaMMBI.

IMporpamma mno ¢usmke ompenenseT o0sM3aTeNbHOE MNPEIMETHOE COAEp)KAHWE, YCTaHABIMBACT
PEKOMEHAYEMYIO MOCIIEIOBATENILHOCTh U3YUEHHS TEM M Pa3/IelIoB Y4eOHOTO MpeaMeTa C yUE€TOM MEXIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKH y4eOHOro Ipolecca, BO3pacTHBIX ocoOeHHocTel obyuwatomuxcs. [Iporpamma
no ¢u3uKe HaéT MPEICTaBICHHE O LENAX, COACp)KaHWM, oOmel cTpareruu oOydeHWs, BOCIIUTAHHS W Pa3BUTHA
oOyuaromuxcs cpeacTBaMu yueOHoro npeameta «Du3nka» Ha yriryOJIEHHOM YpOBHE.

Wzyyenne kypca ¢u3HKH yriryONEHHOTO YpPOBHS MO3BOJISICT PEalnn30BaTh 3a4aud MpodeccHOoHaIBHOMN
OpPHEHTAIlNM, HAIPaBICHO HAa CO3JaHHWE YCIOBHH OISl INPOSIBICHUS CBOMX HHTEJIEKTYalbHBIX M TBOPUYECKHX
CIOCOOHOCTEH KaXkKIBIM O0OYYJaIOIIMMCS, KOTOPbIe HEOOXOMUMBI IS MPOIOJDKEHHUS O0pa30BaHMSA B OPTaHU3AIMSIX
npodeccHOHATHBOTO 00Pa30BAHMS MO PA3TNYHBIM (PU3NKO-TEXHUUECKAM U MHKECHEPHBIM CIEHUATBHOCTSIM.

B mporpamme no ¢usKke onpenessiroTcs MIaHupyeMble pe3ysibTaThl OCBOCHHUS Kypca (M3HKH Ha YPOBHE
cpenHero o01ero o0pa3oBaHus: JIMYHOCTHBIE, METAIIPEAMETHBIE, IPeMETHbIE (Ha yriyonéHHoM ypoBHe). Hay4no-
METOJIOJIOTUYECKOH OCHOBOM i pa3paboTku TpeOOBaHMW K JIMYHOCTHBIM, METANpPEIMETHBIM M IPEAMETHBIM
pe3yabTaTaM OOYYarOIIMXCs, OCBOMBIIUX MPOrpaMMy MO (U3MKE Ha YPOBHE CpeaHero oOriero oOpa3oBaHHs Ha
YIIyOIEHHOM YPOBHE, SIBJISIETCS CHCTEMHO-/IEATEIbHOCTHBIIM MOIXO.

[Tporpamma no ¢u3nKe BKIIIOYALT:

IUTAHUPYEMbIE PE3yJIbTAaThl OCBOCHHS Kypca (M3HKH Ha yriIyOJIEHHOM YpOBHE, B TOM YHCJIE IPEIMETHBIC
Pe3yJIbTaTHI IO TOZaM O0YUCHHS;

cofeprkanne yaeoHoro npeamera « Pusuka» 1o rogam o0ydIeHUs;

TEMaTHYECKOE IUTAHNPOBaHHE.

IMporpamma 1o ¢u3mkKe NpPeAOCTaBISACT BO3MOXKHOCTH JUIS PEATM3alUM  PA3IUIHBIX METOIUYECKHX
MOAXOA0B K IpPENoJaBaHUI0 (M3MKU Ha YIrIyOJEHHOM YpPOBHE NPH YCIOBHM COXpaHEHHs 00sA3aTelIbHOW YacTH
CoJIepXKaHus Kypca.

dusnka kak Hayka o HauOosiee OOIIUX 3aKOHAX NMPHPOABI, BBHICTYNAs B KaueCcTBE Y4eOHOro mpeiaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKIJIaJl B CHCTEMY 3HaHHMH 00 okpyxatomem mupe. LLIkonbHBIH Kypc (QHU3MKH —
CHUCTEMOOOPA3YIOIINI I €CTeCTBEHHO-HAYYHBIX YUeOHBIX MPEAMETOB, MOCKOJIBKY (U3NYECKUE 3aKOHBI JIEKAT B
OCHOBE TMPOILIECCOB M SIBJICHHUH, M3y4yaeMbIX XHMHUeEW, Ouosorued, (usuueckoil reorpadueid ¥ acTpoHOMHEH.
Hcnonp3oBanre M aKTHBHOE IpUMEHEHHWE (M3MUECKMX 3HAHWH ONpenesio XapakTep M OypHOE pa3BHTHE
Pa3HOO0Opa3HBIX TEXHOJIOTHH B chepe IHEPreTHKH, TPAHCIIOPTA, OCBOSHHSI KOCMOCA, ITOJTY4YEHHs HOBBIX MaTepHaIoB
C 3aJaHHBIMM cBoiicTBaMu. M3ydyeHune (Qu3nKkM BHOCHT OCHOBHOHM BKJaJ B (JOPMHpPOBaHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa o0ydaromerocs, B GOpMUPOBaHUE YMEHHI NPUMEHSITh HAyYHBIH METO/]] TIO3HAHUS TIPH BHITIOIHEHUN
MMM Y4€OHBIX NCCIIEIOBAHUH.

B ocHOBY kypca ¢u3MKH Ha YPOBHE CPEAHETO O0IIEero 0Opa3oBaHMUs MOJI0XKEH Pl U/IeH, KOTOpbIEe MOKHO
paccMaTpuBaTh KaK NPUHIIUIILI €T0 ITOCTPOCHU.

Wnes uenoctHocTH. B cOOTBETCTBMM C HEil Kypc SIBIISICTCS JIOTHYECKHM 3aBEpPIIEHHBIM, OH COZIEPIKHUT
Marepual U3 BCeX pas3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOH, TaK U COBPEMEHHON (PHU3MKH.

Wnes renepanu3zanuu. B cooTBeTcTBHM ¢ Hel MaTepuall Kypca (QHU3HKH O0BEIUHEH BOKPYT (PU3NYIECKHUX
Teopuil. BenymnmimM B Kypce siBisercs: GOpMHpPOBAHNE MPEACTABICHUI O CTPYKTYPHBIX YPOBHAX MaTE€PHH, BEIIECTBE
U TI0JIC.

Wnes rymanurtapusaumu. Peanusanmst uuew npearosiaraeT MCIOIb30BaHWE T'yMAaHHTapHOTO ITOTEHIHAa
(u3nyeckoil Haykd, OCMBICIICHME CBS3M pa3BUTHA (HU3MKM C pPa3BUTHEM OOIIECTBa, a TaKke ¢
MHPOBO33PEHUECKHMH, HPABCTBEHHBIMH 1 3KOJIOTHYECKUMHU ITpo0IeMaMu.

Wnes mpuknagHoit HampasieHHOcTH. Kypc ¢u3uku yriryOn€HHOro ypoBHS HperosaraeT 3HaKOMCTBO C
MIUPOKMM KPYTrOM TEXHHUYECKMX W TEXHOJOTMYECKHX INPHIOKEHUH HM3YYEHHBIX TEOpHH M 3akoHOB. [Ipu 3Tom
paccMaTpuBalOTCs Ha YPOBHE OOIINX MPEACTABICHUN 1 COBPEMEHHBIE TEXHUYECKHE YCTPOMCTBA, U TEXHOJIOTHH.

Wpes 5KONOTH3ALMHU peau3yeTcsi MOCPEJACTBOM BBEICHUS DJIEMEHTOB COJEPXKAHUS, IOCBSIIEHHBIX
9KOJIOTHYCCKHUM HpO6HeMaM COBPEMEHHOCTH, KOTOPBIC CBA3aHbBI C Pa3BUTHEM TEXHUKU U TCXHOHOFHﬁ, a TaKxXxe
obcyxIeHus IPoOIIEM pallMOHATLHOTO MPUPOIOTIOIE30BAHMS U DKOJIOTHIECKOHN 0€301acHOCTH.

OcBoenne COACPIKAHUA IPOTrpaMMBbl I10 (bmm(e CTPOUTCA Ha MNMPUHIUIIAX CUCTEMHO-ACATCIBHOCTHOTO
noaxonaa. JIIIH (1)I/ISI/IKI/I peaimusanndg OTHUX TPUHIUIIOB 6a3preTc;I Ha MHCIIOJIb30BAHUHU CaMOCTOATCIBHOI'O
JKCIIEpUMEHTa KaK NOCTOSHHO JeHcTBYyromero Qakropa ydeOHoro mpouecca. s yriryGn€éHHOro ypoBHS — 3TO
CHCTEMa CaMOCTOSATENILHOTO YYEHHYECKOTO SKCIIEPUMEHTA, BKJIIOYAIOIIET0 ()POHTAIIBHBIE YYEHHUYECKUE OTBITHI IIPH
M3y4EeHUH HOBOTO Marepualia, JadopaTopHbIe paboTHl W paboThl MpakTHKyMa. IIpy 3TOM BO3MOXKHBI JiBa criocoba
peanuzanuy (GU3NUECKOTO NpaKTHKyMa. B mepBoM ciydae mpakTukyMm npoBoaurcs inoo B konne 10 n 11 kiaccos,
1100 1ocse NepBOro0 U BTOPOTO MOJIYroAuid B KaXKJIOM M3 3THX KiaccoB. Bropoli crioco0 — 3To mHTErpanus pador



MPAKTUKyMa B CUCTEMY JIaOOPaTOPHBIX paboT, KOTOpPHIE TPOBOAATCS B Mpollecce m3ydeHus paszgena (temsl). [lpu
3TOM 10J paboTaMM MPAaKTHUKyMa MOHHMACTCA CaMOCTOSATEIBHOE WCCICIOBAaHHE, KOTOPOE IIPOBOAMTCS IIO
PYKOBOJICTBY CBEPHYTOTO, 0000IEHHOTO BHa O€3 TOMIaroBO HHCTPYKIIUH.

B mporpamme mo ¢usMKe cHCTEMa yYEHHYECKOTO 3KCIEPHMEHTa, JaOOpaTOpHEIX paboT M NMPaKTHKyMa
IPE/CTaBICHA EAWHBIM IepedHeM. BpIOOp TeMaTHKHM A7 3TUX BHJIOB YYEHHUYECKHX MPAKTHIECKUX padoT
OCYIIECTBIISICTCS yYaCTHUKaMHU 00pa30BaTEIbHOTO MIPOIIECCA UCXOII U3 0COOCHHOCTEH MOYPOYHOTO IUIaHUPOBAHUS
W ocHalleHus1 kabuHeTa ¢u3uku. [Ipu sTOM obecrieunBaeTcsi OBJIaJieHHE OOYYArOIMMUC YMEHHSMH MPOBOAUTH
npsIMblE U KOCBEHHBbIE U3MEPEHUS, UCCIIEIOBaHNS 3aBUCUMOCTEH (PU3NYECKUX BEJMYMH U IIOCTAHOBKY OITBITOB IO
MPOBEPKE NPEIOKEHHBIX THITOTES.

Bonbiioe BHUMaHMe yAeISAETCS PELICHHIO PACUETHBIX M Ka4eCTBEHHBIX 3ajad. [Ipu 3TOM i pacuéTHBIX
3aJa4 IPHOPUTETOM SIBIISIIOTCS 33aJa4yl C SBHO 3aJJaHHOM M HESBHO 33JaHHOI (pHU3NYeCKON MOIEIbI0, O3BOJISIOIIUE
NPUMEHSTh U3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiena Kypca, TaK U MHTErpupysl NPUMEHEHHE
3HaHUH W3 pasHbIX pasfenoB. Jlnd KadecTBEHHBIX 3ajad  INPHOPUTETOM  SIBISIOTCA  3aJaHHUs  Ha
0o0BsICHEHHE/TIpeICKa3aHne MPOTCKaHNs (PU3MUYECKUX SIBICHUNA M IPOIECCOB B OKPY)KAOIIEH JKU3HHU, TPeOyIoIIHe
BBIOOpPA (PU3MIECKON MOMENH JUISl CHTYall! MIPAKTHKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBarmsaimu ®PI'OC COO k mMarepHatbHO-TEXHHIECKOMY OOCCIICYCHUIO YIeOHOTO
mporiecca Kypc (GU3NKH YrioyONEHHOTO YpPOBHS Ha ypOBHE CpPEIHETro o0mero oOpa3oBaHMS JOJDKEH H3Y4aThCS B
YCIIOBHAX MpPEIMETHOTO KabnuHeTa. B xabuHete Qu3uku JOKHO OBITE HeoOXoanMoe TabopaTopHOe 000pYyIOBaHHE
JUISL BBITIOJIHEHUSI YKa3aHHBIX B MpOTrpaMMe MO (U3MKE YUYEHHYECKHUX ONBITOB, J1a0OpaTOpHBIX paboT M padoT
MPaKTHKyMa, a TAK)KE JEMOHCTPalMOHHOE 000py/IOBaHHE.

JlemoHCTpanmoHHOe 00OpyaoBaHue (OPMHUPYETCS B COOTBETCTBUH C IPHUHIIUIIOM MHHUMAIbHOU
JIOCTaTOYHOCTH U 00ecreunBaeT MOCTAaHOBKY IEPEYHCIICHHBIX B IpOrpaMMe Mo (pM3UKe KIIOYEBBIX IEMOHCTpaLUii
A UCCIICAOBAaHUA HU3YYaCMbIX SBJICHUN U Mpo1EeCCOB, OMIIMPUYECKUX U q)yH[[aMeHTaHLHI)IX 3aKOHOB, HX
TEXHHYECKNX IPUMEHEHUI.

JlaboparopHoe 000pyI0BaHHE A YUCHHIECKHX NMPAKTHUECKUX padoT GpopMHUpyeTcs B BUIE TEMAaTHIECKUX
KOMIUIEKTOB M OOECIIeUYMBaeTCs B pacyéTe OJHOTO KOMIUIEKTa Ha JIBYX oOydarommuxcs. TeMaTHieckne KOMILUIEKTHI
71a00paTOPHOrO0 OOOPYNOBAaHHUS JOJDKHBI OBITH ITOCTPOCHBI Ha KOMIUICKCHOM HCIIOJIb30BAaHWM AHAIOTOBBIX M
1 (pOBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CHCTEM B BHIE IU(POBBIX TA00paTOPHi.

OCHOBHBIMH LENISIMH U3Y4EHUs! (PU3UKH B 001IIeM 00pa30BaHHUH SBISIFOTCS:

(hopMHpOBaHUE MHTEpECa U CTPEMIICHHs] OOy4arolIMXCsi K HAyYHOMY U3YYEHHUIO MPUPOJBI, PA3BUTHE HX
HMHTCJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

pasBUTHE TMPEACTaBICHUH O HAyYHOM METOJEe II03HaHUS M (HOPMHPOBAHHE HCCIEAOBATEIHLCKOTO
OTHOIICHUA K OKPYKAIOUIUM SIBJICHUIM

(hopMHUpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3YYCHHS OCHOB CTPOCHHUS MAaTepUd |
(yHAaMEeHTAIBHBIX 3aKOHOB (DM3HUKH;

(dopMupOBaHHE YMEHHH OOBSCHATH SIBICHHS C HCIIOJIB30BAHMEM (U3NYECKMX 3HAHUM W HAYYHBIX
JIOKA3aTEeNbCTB;

(hopMHpOBaHUE TPEICTABICHUH O pOiM (U3UKH A Pa3BUTHS APYTMX €CTECTBEHHBIX HAayK, TEXHUKH U
TEXHOJIOTHH;

pa3BHUTHE TPEJCTABICHUNA 0 BO3MOXHBIX cepax Oymymeil mpodeccHoOHaNbHON AesTeIbHOCTH, CBSI3aHHBIX
¢ pu3nKOH, MOATrOTOBKA K aIbHEHIIEMY OOYUSHHIO B 3TOM HallpaBICHUH.

JocTmxeHne 3THUX Lieneil obecnieynBaeTcs PEeLICHHEeM CIEAYIONMX 33ja4 B Ipolecce M3y4eHHs Kypca
(u3MKK Ha ypOBHE CpejiHero o01ero 00pa3oBaHus:

NpUoOpeTeHre CUCTEMBbI 3HaHUI 00 0OHMIMX (QHU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIHOUAs
MEXaHUKY, MOJIEKYJIAPHYIO (U3UKY, 3JI€KTPOIMHAMUKY, KBAHTOBYIO (DM3HKY M 3JIEMEHTBI aCTPO(PH3UKH;

(dbopMHUpOBaHHE YMCHHU NPUMEHSITH TCOPETUYCCKUE 3HAHWS I OOBSICHEHHS (DU3NYCCKHUX SIBICHUN B
MPUPOJIE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B TIOBCETHEBHON JKU3HM;

OCBOCHHE CIIOCOOOB pEIICHMSI Pa3IUyYHbIX 3agad C SBHO 3aJaHHOW (Qu3nueckod Mojenblo, 3anad,
MOAPa3yMEBAIOIINX CAMOCTOSTENEHOE CO3/JaHne (PU3MIECKOH MOJIENH, COOTBETCTBYIOLIEH YCIOBUSIM 3aJa4ul, B TOM
YHcIle 3a/1a4 MHXEHEPHOT0 XapaKTepa;

MOHMMaHWe (PU3NYECKUX OCHOB M TIPHHIMIIOB JAEHCTBUS TEXHWYECKUX YCTPOMCTB M TEXHOJOTHUECKHX
MPOLIECCOB, MX BIHMSIHUS HA OKPY>KAIOLIYIO CPELy;

OBJIAICHUE METOJaMU CaMOCTOATCIIBHOTO IUIAHUPOBAHUA W IIPOBECACHUA (1)H3I/I‘ICCKI/IX OKCIICPUMEHTOB,
aHaJM3a ¥ MHTepIpeTalui HHQOpMaLuK, ONpeieNieHHs JOCTOBEPHOCTH MOIYYSHHOTO pe3yJsibTara;

CO3JIaHKEe YCIIOBUI ISl Pa3BUTHS YMEHHH MPOEKTHO-UCCIIEJ0BATENbCKOM, TBOPUECKOH eI TeIbHOCTH;

pasBuTHe HHTEpeca K chepam npodeccHOHATLHON IeATENBHOCTH, CBI3aHHON C GU3NKOH.

B cootBerctBuu ¢ TpeboBanusmMu ®I'OC COO yrnyOnéHHBIH ypoBEeHb M3y4YeHHUS y4eOHOTO TpeaMeTa
«Pu3nka» Ha YpoBHE cpenmHero obmiero o0pa3oBaHUS BbIOMpaeTcss OOYYaIOUIMMHUCS, IUIAHUPYIOIIMMU
MPOJIOJDKEHNE 00pa30BaHUsI MO CIIEHAIBLHOCTSIM (PH3UKO-TEXHUUECKOTO MTPOQHIIL.

OOmee Yncino 4acoB, PEKOMEHIOBAHHBIX JUIs M3y4eHUs (Gu3uKH (YriyOieHHbI ypoBeHb) — 340 vacoB: B
10 xiacce — 170 gacoB (5 gacoB B Henemo), B 11 xiracce — 170 gacoB (5 9acoB B HECHTIO).

[Mpennaraemslit B mporpamme no ¢u3MKe IepedeHb JIAOOPATOPHBIX M IPAKTHYECKUX paboOT SIBISIETCS
PEKOMEHIOBaHHBIM, YUYUTENb JIeJaeT BBIOOp NpOBEAEHHs J1a0OpaTOPHBIX paboT W  ONBITOB C  Y4ETOM



WHIVUBUIYAIBHBIX 0COOCHHOCTEH 00yUaroIXCsI.

B mporpamme mo ¢u3uke Kakgoro Kiacca MpeuiaraeTcs pe3epB BPEMEHH, OTBOAWMEBIA Ha BapHaTHBHYIO
4acTh TPOTPAMMBI, COICp)KaHHE KOTOPOH (QOpMHpYeTcs YYacTHHKaMH O0pa3oBaTelbHOTO Tporecca. Jliobas
pabouas mporpaMma I0JDKHA TTOJTHOCTBIO BKITIOUATH B ¢e0s ColepKaHNe TaHHOH MPOTPaMMEI o (hHU3HKe.

COJAEPKAHUE YYEBHOT' O ITIPEJIMETA
10 KJIACC

Pazgen 1. Hayunsiii MeTO HO3HAHUSI IPUPOABI.

Omuka — (yHIaAMEHTalbHAs Hayka O Tpupojae. HaydHbIi METOJ MO3HAHHMS W METOMBI HCCIICIOBaHUS
(hU3UYECKUX SBIICHHIA.

DKCHepUMEHT M TEOpUsl B poliecce Mo3HaHust npuposl. HabmoneHne n skciepuMenT B Gpusnke.

CrnocoObl  m3MepeHus: (U3MUECKHX BEIUYMH (2QHAJIOTOBBIE M IM(POBBIE H3MEPHUTENIBHBIE IPHOOPEI,
KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[MorpemuocTn n3MepeHnit Gu3ndeckux BeIUInH (a0COMOTHASI K OTHOCHUTEINBHAS).

MonenupoBanue (U3NIECKAX SBICHUH M IPOIECCOB (MaTepHalbHas TOYKa, aOCONIOTHO TBEPIOE TEJo,
upeaybHas JKAIKOCTh, WICANBHBIN Tra3, TOYEHHBIH 3apsnm). [wmoreza. dus3udeckwil 3aKOH, TPAHHUIBI €ro
npuMeHIMOCTH. Pu3ndecKas TeOpHs.

Pomp m mecto ¢u3ukd B (GOPMHPOBAHHMH COBPEMEHHOW HAyYHONH KapTHHBI MHpa, B IPAaKTHIECKOMH
NeSITeTbHOCTH JIFOJICH.

YueHn4YecKunil SKCIIePUMEHT, J1a00paTOpHbIE PabOThI, MPAKTHUKYM.

H3mepeHune cuiibl TOKa M HANpsDKEHHsS B IETH IIOCTOSHHOTO TOKA IPU MOMOIIM aHAJIOTOBBIX U IU(POBBIX
M3MEPHUTENBHBIX TPHOOPOB.

3HakoMcTBO ¢ 1M(poBoil naboparopueil mo ¢wusmke. [IpuMepbl n3MepeHus: QU3NYECKUX BEIMYUH TMPH
MOMOIIY KOMITBIOTEPHBIX JTaTYHKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemaruxka.

Mexannueckoe ABmkeHHe. OTHOCHTENFHOCTh MEXaHUIECKOTO IBIKeHUs. CucTteMa oTcuéTa.

[Ipsamas u oOpaTHas 331291 MEXaHUKH.

Pamnyc-BexTop MaTepraIbHOI TOYKH, €T0 MPOCKIIMY Ha OCH CHCTEMBI KOOpIUHAT. TpacKTopus.

ITepemerienue, cKOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHUANEHOW TOUKH,
UX MPOEKIMH Ha OCH CHUCTEeMBI KoopauHatT. ClojkeHue MepeMeIleHI U ClI0KeHHe CKOpOoCTeil.

PaBHOMepHOE M PABHOYCKOPEHHOE IPSMOJMHEHHOE MABMIXXEHHE. 3aBUCHUMOCTh KOOPAMHAT, CKOPOCTH,
YCKOPCHUS U ITyTH MaTepHaIbHOI TOUYKH OT BPEMCHU U UX rPpaduKu.

CBoOoaHOE TajzieHue. YCKOpeHHe CBOOOIHOro mnajeHus. J[BmkeHue Tena, OpOIIEHHOTO MO/ YIJIOM K
TOPHU30HTY. 3aBHCHMOCTh KOOPJINHAT, CKOPOCTH M YCKOPEHUS MaTepHaIbHOI TOUKH OT BPEMEHH U UX IpaduKH.

Kpuonuneiinoe nsumxeHue. JIBukeHHE MaTepuajbHOW TOYKHA MO OKPYXKHOCTH. YTJOBas W JIMHEWHas
ckopocts. [leproa n yactora obpamenus. LleHTpocTpeMuTensHOE (HOpMaIIbHOE), KacaTeIbHOE (TaHTCHIIHAIEHOE)
MOJTHOE YCKOPCHHUE MaTepHaIbHON TOUKH.

TexHUUECKHE YCTPOWCTBA M TEXHOJIOTMYECKHE MPOIECCHl: CHHIOMETp, ABIDKCHHE CHAPSIOB, ILICIHEIC,
mrecTepEHYaThIe M PeMEHHBIE TTepeladn, CKOPOCTHBIC TH(THI.

JemoHcTpanuu.

Monenb crucTeMBl 0TCUETA, WILTFOCTPAINS KHHEMATHICCKIX XapaKTePUCTHK IBUKCHUSI.

Crioco0bI ncce0BaHuUs IBMKEHUI.

Wnnroctpanus npeaensHoro nepexo/ia U u3MepeHrne MIHOBEHHOM CKOPOCTH.

[Ipeo6pazoBanue ABMKEHUI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3LyXe U B Pa3peKeHHOM IPOCTPAHCTBE.

Habmnronenue qBmkeHus Tena, OpOIIEHHOT0 O YIIIOM K TOPU30HTY U TOPU30HTANBHO.

Hanpasienne cKOpOCTH NIPH ABIKSHUU IO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHue NyTel, TPaeKTOpUi, CKOpOCTel ABMXKEHUS OJTHOTO M TOTO )K€ TeJla B pa3HbIX CUCTEMax OTCUETa.

YdeHnuecKuil SKCIEPUMEHT, JIAOOPAaTOPHBIC PabOTHI, MPAKTUKYM.

N3ydenue HepaBHOMEPHOT'O IBUKEHUS C LENBIO ONPEIEIEHUS] MTHOBEHHON CKOPOCTH.

W3mMmepenune yckopeHHsl pU NPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBUXKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBIDKECHUH.

N3mepenne yckopeHwusi CBOOOTHOTO MajieHus (PEKOMEHIOBAHO HUCIOJL30BaHKe ITUPPOBOi TabopaTopun).

W3ydenne nBwkeHWs Tema, OpOIIEHHOTO TOpPM3OHTaNbHO. IIpoBepka THHOTE3BI O  MPSIMOIt
MIPOTIOPIMOHATBHON 3aBHCUMOCTH MEXTy JaTbHOCTBIO MOJIETA M HAYaIbHOW CKOPOCTHIO TeIa.

W3ydenue qBMKEHUS Tela IO OKPY>KHOCTH € TIOCTOSHHOH 10 MOZYIIO CKOPOCTBIO.

HWccnenoBanue 3aBUCUMOCTH IEpro/a 0OpaIieHst KOHHYECKOTO MasTHHKA OT €T0 apaMeTpOB.

Tema 2. JIlunamuxa.

IlepBbiit 3akoH Hbtotona. WuepumanbHble cuctembl oTcuéra. IlpuHuun otHocutensHocTH [anumes.
HeuneprmanbHble cUCTEMBI 0TCYETa (OIPEICICHUE, PUMEPHI).

Macca tena. Cuna. IlpuHnun cyneprno3sunuy cui.

Bropoii 3akon HeloToHa 17151 MaTepualibHOM TOUKH.



Tpetuit 3akon HproTOHA AJ1s1 MaTepHUAbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHHSA. DKBHUBAJICHTHOCTh TPAaBUTAMIOHHON ¥ MHEPTHON MacCBhI.

Cuna TsoKeCTH. 3aBHCUMOCTh YCKOPEHUSI CBOOOIHOTO MAZICHUS OT BBICOTHI HAJl TOBEPXHOCTHIO IIJIAHETHI U OT
reorpauueckoi MHUPOTH. J[BrkKeHHe HEOECHBIX Tl W WX CIyTHUKOB. 3akoHB! Kerutepa. IlepBas xocMuueckas
CKOpOCTb.

Cua ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, IBIKYIIErocst ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe tpeHue. Criia TpeHHUs CKOJIbKEHHs U cuiia TpeHus nokos. Koaddunuent tpenns. Cuna
COTIPOTHUBJICHHUS] TPU ABIDKEHUM Telda B KMIKOCTU WIM rase, €€ 3aBUCHUMOCTb OT CKOPOCTH OTHOCHUTEIBHOIO
JIBIDKEHUSL.

Jasnenue. I'mapocratudyeckoe nasienue. Cunaa Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: MOIINIHUKY, IBI)KEHHE MCKYCCTBEHHBIX
CIIyTHHKOB.

JemoncTpanuu.

HaOmroneHne aBMKEHUS TEN B MHEPIHMAIBHBIX M HEMHEPIMAIBHBIX CHCTEMAaX OTCUETA.

IIpyHIMT OTHOCUTENBHOCTH.

Kauenne AByX LMIMHAPOB WM HIAPOB DPAa3sHOM MAacChl € OJUHAKOBBIM YCKOPEHHEM OTHOCUTEIBHO
HEUMHEpLHAIbHONU CUCTEMBI OTCUETA.

CpaBHEHHE paBHOACHCTBYIOMEHN MPUIOKEHHBIX K TEIy CHII C IPOU3BEACHUEM MACCHI TEa Ha €0 YCKOPEHHUE
B MHEPLIMAILHOU CUCTEME OTCUETA.

PaBeHCTBO cujI, BO3HUKAIOIIUX B Pe3yNbTaTe B3aUMOICHCTBHSA Tell.

N3mepenue macc 1o B3auMOIEHCTBHIO.

HesecomocTs.

Bec Tena mpu yckopeHHOM NOABEME U TaICHUH.

LleHTpoOeKHBIC MEXaHU3MBL.

CpaBHEHHUE CHIJ TPEHUS MOKOS, KAUEHUS M CKOJIbXKECHUSI.

YdyeHndeckuil 5KCTIIEPUMEHT, 1a00paTOpHbIE pabOTHI, TPAKTHKYM.

W3mepenne paBHOAEHCTBYIOIIEH CHIT IPH ABM)KEHUH OpycKa M0 HAKJIOHHOM INIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCHMOCTH BPEMEHH ABIKEHHs OpyCKa MO HaKJIOHHOHN IUTOCKOCTH Ha 3aJaHHOE
PAacCTOSIHUE OT €r0 MacCHI.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX B MPYXKHHE W PE3MHOBOM 00paslie, OT HX
JnepopManum.

H3y4yenue ABMKEHUs CUCTEMBI Tell, CBI3aHHBIX HUTBIO, IEPEKUHYTOH yepes3 JErkuii Oox.

N3mepenne ko3 GuIeHTa TPeHH)s 110 BeTNIHHE YrioBoro kodddurnuenta 3asucumocts Fp(N).

HccnenoBanue nBKeHUs1 OpycKa 110 HAKIIOHHOW TJIOCKOCTH C MEPEMEHHBIM KO3 (GHUIIMEHTOM TPEHUSL.

W3yuenne ABIKEHHS Ipy3a Ha Bally C TPCHHUEM.

Tema 3. CraTuka TBEpIOro Tena.

AbcomoTHO TBEpoe Teno. [locTynarensHoe W BpalaTelIbHOE ABMKEHHE TBEPIOTO Teida. MOMEHT CHIIBI
OTHOCUTENILHO OcH BpamieHus. Ilnedo cunbl. CroxeHHe CWII, TPUIOKEHHBIX K TBEpAOMY Tedy. LleHTp TshxecTH
Tena.

VYcnosus paBHOBECHsI TBEPJOTO TeNa.

YcroifunBoe, HeyCTOHUNBOE, Oe3pa3InyHOe paBHOBECHE.

TexHuyeckue yCTpOHCTBA U TEXHOJOTMYECKHUE IIPOLECCHI: KPOHIUTEHH, CTPOUTEIbHBIM KpaH, peuéTyaThie
KOHCTPYKIIHH.

JeMoHcTpanuu.

YcnoBust paBHOBECHS.

Bunel paBHOBeCHs.

Y4yeHndecKnil 5KCTIIepUMEHT, J1a00paTOpHBIE PabOTHI, MPAKTHKYM.

HccnenoBanue ycnoBuii paBHOBECHUS TBEPAOTO TeNa, UIMEIOLIETO OCh BPALIEHHUS.

KoncTpynpoBaHue KpOHIITEHHOB U pacu€T CUII yNIPYTOCTH.

N3ydenue ycToiiunBOoCTH TBEPAOTO TENA, UMEIOIIETO IUIOMAAb OMOPHI.

Tema 4. 3aKOHBI COXpaHEHUs B MEXaHUKE.

HMnynsc MaTepHanbHOM TOUKM, CUCTEMBI MaTepUAlbHBIX ToueK. L[eHTp Macc cHCTeMBl MaTepUalbHBIX
Touek. Teopema 0 IBIKEHUH [IEHTPa Macc.

MMiynse CHITBI M MI3MEHEHHE UMITYJIbCa Tela.

3aKoH COXpaHEHUs] HMITYJIbCa.

PeaxTuBHOE ABMKEHUE.

MoMeHT wuMITylbca MaTepHajbHONl Touku. [IpencTaBieHMe O COXpaHEHHH MOMEHTa WMITyJbCca B
HEHTPAIBHBIX MOJISAX.

PaboTa cribl Ha MaJloM M Ha KOHEYHOM IepeMenieHny. [ 'paduueckoe npeacTaBieHne padoThl CHIIBL.

MOUHOCTb CUIIBI.

Kunernueckast »Heprust MaTepHaIbHOM TOUYkH. Teopema 00 M3MEHEHMM KHHETHYECKOW OJHEPIUU
MaTepHaIbHON TOUKH.



IloTeHuuaneHple U HENMOTEHUMANbHbIE cuibl. [loTeHunanbHas 3Heprud. [loTeHuManbHas >HEPrUst YIpyro
nedopMupoBaHHOH TpYXuHBL. IloTeHnmanpHas »HEpPrus Tela B OJHOPOJHOM TPAaBUTAIMOHHOM  TIOJE.
[loTenmmaneHast 3HEprUs Tejla B TPaBUTAIIMOHHOM TIOJ€ OIHOPOJHOrO mapa (BHYTpH M BHE Imapa). Bropas
KOCMUYECKasi CKOPOCTb. TpeThs KOCMUYECKAsI CKOPOCTb.

CBs3p paboOTHl HEMOTCHIHUAIBHBIX CHJI C HM3MEHCHHEM MEXaHHYCCKOH JHEPTrHH CHCTEMBI Tell. 3aKoH
COXpaHEHHS MEXaHUYECKON SHEPTUHU.

VYnpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymnu g upeandbHOM KXUAKOCTH Kak CIEJICTBHE 3aKOHA COXPAHEHUs MEXaHWYeCKOM
SHEpruu.

TexHHueckue yCTpOWCTBA M TEXHOJIOTHUECKUE MPOLECCHI: ABMKEHHE PAKeT, BOJOMET, KONEP, NPyKUHHBIH
MHICTOJIET, THPOCKOM, (PUTrypHOE KaTaHUE Ha KOHBKaX.

JeMoHcTpanuu.

3aK0oH COXpaHEHUs HMITYJIbCA.

PeaxTuBHOE ABMKEHHE.

M3mepeHne MOLHOCTH CUIIBI.

W3MeHeHne YHEPTHH Tela IPU COBEPIICHUN paOOTHI.

B3anMHbIe IpeBpalieHUs] KHHETUYECKON U MOTEHIMAIBLHOM SHEPTUui py AEMCTBUM HA TEJIO CUIIBI TSDKECTU U
CHUJIBI YIIPYTOCTH.

CoxpaHeHHe YHePTUU NIPU CBOOOIHOM MaIeHUH.

YueHn4YecKunil SKCIIepUMEHT, J1a00paTOpHbIE PabOThI, MPAKTHUKYM.

W3mepenue ummysbca Tena o TOpMO3HOMY IyTH.

H3mepeHune CHITBI TATH, CKOPOCTH MOJEIH 3JIEKTPOMOOMIIS M MOLTHOCTH CHJIBI TATH.

CpaBHEHHE U3MEHEHHS UMITYJIbCa TeJla ¢ UMITYIbCOM CHIIBI.

HccnenoBanue coxpaHeHuUs: UMIYJIbCa IPU YIIPYTOM B3aUMOJIEHCTBUU.

M3mepeHne KNHETHYECKON S3HEPTUH TENA [0 TOPMO3HOMY IYTH.

CpaBHEHHE H3MEHEHIS TOTCHIIMATHHON SHEPTHH TPY>KUHBI C pabOTOM CHITBI TPEHUSI.

OmnpexneneHne padOTHI CHITB TPEHUS MIPH ABIDKCHHUN Tella IT0 HAKJIOHHON TTOCKOCTH.

Paznen 3. Monekymsipaast pu3nKa M TEPMOINHAMHUKA.

Tema 1. OCHOBBI MOJIEKYIIPHO-KMHETUUECKOW TEOPHUH.

OCHOBHBIC TOJIOKCHHS MOJICKYJIApHO-KuHeTnueckoii Teopun (MKT), ux ombITHOe 00OCHOBaHUE.
Jduddysusa. bpoyHoBckoe nBukeHHe. XapakTep JABWKEHHS M B3aHMMOJCHCTBHS YacTUIl BeliectBa. Mojenu
CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ U OOBICHCHHE CBONCTB BEIIECTBA HA OCHOBE 3THUX MoOjeieil. Macca u
pa3Mepsl MoJiekyn (aToMoB). KonmuecTBo Bemectsa. [locTostHHast ABoraapo.

TemnoBoe paBHOBecHe. Temmneparypa u ciocoObl e€ namepenus. [llkamna remneparyp Lenncust.

Moiens U€anbHOTO Ta3a B MOJICKYJIIPHO-KMHETHUECKONW TEOPHUHU: YAaCTHIIBI I'a3a IBUKYTCS XaOTHUECKH U HE
B3aUMOJEHCTBYIOT JPYT C APYTOM.

l'asoBrie 3akoHBI. YpaBHeHHe MeHneneeBa—Kmamelipona. AOcomoTHas Temrieparypa (IIKajga TeMIepaTyp
KenpBuna). 3akon JlampToHa. M3ompomecchl B HACAaTbHOM Ta3e C MOCTOSHHBIM KOJHYSCTBOM BEIIECTBA.
I'paduueckoe mpeacTaBiIeHne H30MPOIIECCOB: U30TEPMa, H30X0pa, n3obapa.

CBsi3p MEXAY JaBJIEHUEM M CpeAHEW KHHETUYECKOW HSHEPrueil MOCTYNaTelbHOro TEIJIOBOIO ABMXKEHHUS
MOJICKYJ HJealIbHOTO Tra3a (OCHOBHOE YpaBHEHUE MOJICKYIIIPHO-KHHETHUECKOW TEOPUH HICATEHOTO Ta3a).

CBs13bp aOCONIOTHOW TeMIlEpaTypbl TEPMOJIMHAMHUYECKONH CHUCTEMBI CO CpEIHENW KHMHETHYECKOH JHepruen
MOCTYNATEeIFHOTO TEIJIOBOTO JBIKEHHS €€ YacTHIL.

TexHHueckue yCTpOHCTBA M  TEXHOJOTMYECKHE IIPOLECCH: TEepMOMETp, OapomeTp, MOIydeHHe
HaHOMAaTEepHaJoB.

JeMoHcTpanuu.

Mopenu IBUKEHUS 4aCcTULl BELIECTBA.

Monens 6pOyHOBCKOTO ABHKEHHUSL.

Buzneopoiuk ¢ 3amickio peabHOr0 OpPOYHOBCKOTO IBUYKEHHS.

Hduddysus xuakocreit.

Mopgens onbita LlTepHa.

[Ipursxenne Monekyi.

Monenu KpUCTATUTMIECKUX PEIIETOK.

Habmonenne u ncciegoBaHne U30MPOIECCOB.

Y4eHndecknii 3KCIIepUMEHT, J1a00paTopHbIe pabOTHI, MPAKTHKYM.

HccnenoBanme mpomecca yCTAaHOBICHHS TEIUIOBOTO PAaBHOBECHS MPH TEIUIOOOMEHE MEXAy Topsued u
XOJIOJHOM BOJIOM.

M3yueHne u30TepMHUECKOro Iporecca (PeKOMEHI0OBAaHO UCTIONb30BaHue (poBoii Jaboparopun).

N3ydenue n3oxopHOro npouecca.

Wzyuenne nzobapHOTro mpouecca.

IIpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoannamuka. TeroBbie MalIMHbL.



Tepmogunamuueckass (TJ]) cucrema. 3amaHue BHEIIHWX YCJIOBUH I TEPMOIAMHAMHYECKON CHCTEMBI.
Bremnne n BHyTpeHHHE mapaMeTpsl. [lapaMeTpsl TepMOANHAMUYECKON CHCTEMBI KaK CPEIHHIE 3HAUCHHS BEIHUHH,
OIIMCHIBAIOMINX €€ COCTOSHHE Ha MUKPOCKOIIITYECKOM ypPOBHE.

HyneBoe Havano tepMmomuHamMuku. CaMONpOM3BOJIBHAS pENaKcalus TEPMOJMHAMHYIECCKOW CHCTEMBI K
TETJIOBOMY PABHOBECHIO.

Mopgens naeanbHOro ra3a B TEpMOAMHAMUKE — CUCTEMa ypaBHEHUI: ypaBHeHue MeneneeBa—Kianelipona u
BBIp@)KEHUE AJISl BHYTPEHHEH SHEpruu. YCIOBUS NPUMEHUMOCTH 3TOM MOJENH: HHU3Kas KOHIEHTpPAlUs YacTHIl,
BBICOKHE TeMIIepaTypbl. BelpaxkeHue 111 BHyTpeHHEH SHepruy 0 JHOATOMHOI'O HI€aJIBHOTO rasa.

KBasucraTnueckue u HecTaTHUECKHE POLECCHI.

OnemeHTapHas paboTa B TepMoguHaMuKe. Beruuciaenue paboTsl o rpaduky npouecca Ha pV-1uarpamme.

Temnonepenaya kak crnoco0 W3MEHEHHS BHYTPEHHEH OJHEPrHMHM TEpPMOJUHAMHYECKOH CHCTeMbl 0e3
coBepuIeHHs padboTel. KOHBEKIMS, TEMIONPOBOIHOCTb, H3Ty4YECHHE.

KonnuectBo Temnorel. TemnoéMkocTh Tena. YaenbHas U MOJIApHas TEIUIOEMKOCTH BELLECTBA. Y PaBHEHHE
Maiiepa. YenbHas TeIUIOTa CropaHus TOIUIMBA. Pacdér xoimdecTBa TEIUIOTHI MpHW Terwionepenade. [loHsaTre 00
aanabaTHOM TpoIiecce.

IlepBrrii 3ak0oH TepMomWHaMHKH. BHyTpeHHss »Heprus. KommdecTBo TemnoTsl M paboTa Kak Mepbl
W3MEHEHHS BHYTPEHHEH SHEPTHU TEPMOJMHAMHIECKOH CHCTEMBI.

Bropoii 3aKkOH TEPMOIMHAMHKH JJI1 PAaBHOBECHBIX IIPOIIECCOB: Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHHE
TEPMOJMHAMUYECKON CUCTEMBI IIPOXOIUT €AMHCTBeHHAs aanadaTa. AGCONIIOTHAS TEeMIIepaTypa.

Bropoii 3ak0H TepMOJUHAMUKH I HEPAaBHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IEpeaaTh TEIIOTY OT Oojee
XOJIOIHOTO Telia K Ooiiee HarpeTomy 6e3 kommeHcaiuu (Kinaysuyc). HeoOpatuMoCcTh MPpUPOHBIX MPOIIECCOB.

[Tpunnmne! nevictBus TernoBbix MammH. KIT/I.

MaxkcumanbHoe 3Hadenune KI1JI. Iukn Kapno.

OKOJIOTHYECKNE ACTIEKTHl HCIIONB30BaHMS TEIUIOBBIX JABUTaTenel. TemaoBoe 3arps3HCHHE OKpPYKaromeH
Cpenpl.

TexHn4eckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHL: XONOMMIBHHUK, KOHIWINOHED, AW3CIBHBIN |
KapOIOpaTOpHBIA ABHTATENH, MapoBas TypOMHA, MOTYYCHHE CBEPXHHU3KHX TEMIIEpaTyp, yTHWIIM3AIHS «TEIUIOBBIX)
OTXOJIOB C HCIOJIb30BAaHMEM TEIUIOBOTO HACOCa, YTHIM3AaLUs OHOOPraHWYECKOro TOIUIMBA JUIS BBIPAOOTKH
«TETIOBOW» M 3JIEKTPOIHEPTUH.

JemoHcTpanuu.

V3meHeHne TeMIepaTypsl Ipu aquabaTHYeCKOM PacIINPEHUH.

Bo3nymHoe oruuso.

CpaBHeHUE YJENbHBIX TEIUIOEMKOCTEN BEIECTB.

Crioco6b1 H3MeHEeHHs BHYTPEHHEH SHepIruu.

HccnenoBanue aanabaTHOrO Iporecca.

KommbroTepHble MO€N TEIUIOBBIX JIBUTaTENIeH.

Y4yeHndecknii 5KCTIIepUMEHT, J1a00paTOpHBIE PabOTHI, MPAKTHKYM.

W3mepenne ynenpHOH TETII0EMKOCTH.

HccnenoBanue mporiecca OCTHIBAHHS BELIECTBA.

HccnenoBanue annadaTHOTO Mporecca.

W3yueHne B3aMMOCBSI3M SHEPTrUM MEXMOJICKYISIPHOTO B3aUMOJACHCTBUSL W TEMIIEpaTypbl KHIICHHS
JKUAJIKOCTEH.

Tema 3. ArperatHsle cocTosHUS BeniecTBa. PazoBbIe MEPEXOIbI.

[TapoobpazoBanue u KoHAeHcanus. VicnapeHre u KuneHue. Y elnbHas TeIoTa napooopa3oBaHusl.

HaCI)IHIeHHI)Ie 1 HCHACBIIICHHBIC TTaphI. KauecTBeHHas 3aBUCHMOCTD IUIOTHOCTH U JaBJICHUSI HACBILLICHHOI'O
rnapa OoT TeMIEparypnbl, UX HE3ABUCUMOCTDL OT 00BEéMa HaCBIIIECHHOI'O T1apa. 3aBHCHMOCTDL TEMIIEPATYPbI KUTICHUA OT
JIABJICHUS B XKHUIKOCTH.

BrnaxkHocThs Bo3yxa. AOGCOIIOTHAS U OTHOCHUTEIbHAS BIIAKHOCTB.

Teépnoe Teno. Kpucrammueckue n amopdHble Tena. AHM30TPONMS CBOWCTB KpHucTauioB. [lnaBneHue u
KpHUCTaJUTM3anus. Y iesbHas TetuioTa miasiaeHus. Cyommumarust.

Hedopmanmu TBEpmoro Tena. Pacrsokenme u o okarme. Chsur. Moayns FOwsra. Ilpenmen ynpyrux
nepopmanuii.

TemoBoe pacmMpeHue XHUJIKOCTeH M TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE pacuIupeHre. AHTapMOHHU3M
TETJIOBBIX KOJieOaHU YacTHUI] BEIIeCTBA KaK MPUYMHA TETUIOBOTO PACITUPEHUS Tell (Ha KaueCTBEHHOM YPOBHE).

IIpeobpazoBanune sHEprHH B (ha30BBIX MEPEXOax.

YpaBHeHHE TEIIIOBOTO OanaHca.

IToBepxHocTHOe HaTshkeHHe. Kod((HUIMEHT MOBEPXHOCTHOTO HATsDKeHMs. KamwuisipHble SBICHUS.
JlaBiieHue 1oj UICKpUBIEHHON MOBEPXHOCTHIO )kujikocTH. Popmyna Jlamnaca.

TexHuueckue ycTpoucTBa U TEXHOIOTMYECKHE IPOLIECCHI: )KUKUE KPUCTAIIIBI, COBPEMEHHBIE MATEPUAIIBI.

JemoHcTpanuu.

TennoBoe pacupeHue.

CBolicTBa HaCBILIEHHBIX M1APOB.

Kunenne. Kunenue npu noHM>KeHHOM JaBIECHUU.



M3mepenne criIbl TOBEPXHOCTHOTO HATSDKECHUS.

OnBITH C MBUTEHBIMH TIEHKAMH.

CMaunBaHUe.

Kanmunnsipasie sBieHus.

Monenan HeHbIOTOHOBCKOM JKHUIKOCTH.

Crioco0bI H3MEpeHHUs BIAXHOCTH.

HWccnenoBanue HarpeBaHus U IIaBJICHUS KPUCTAIIIMUECKOTO BEIIECTBa.

Buns! nedopmanuii.

HaGumonenue Manbix gedopMaryi.

YUeHNYECKUH IKCIIEPUMEHT, J1ab0paTOpHBIE PabOTHI, MPAKTHKYM.

W3ydenue 3akoHOMEpHOCTEH HCIIapeHUs JKUAKOCTEH.

W3mMmepeHue yaenbHOM TEIUIOTHI MIaBJICHUS JbJA.

M3yueHune cBOMCTB HACBHILIEHHBIX I1aPOB.

M3mepenne abCOTIOTHOI BIa)KHOCTH BO3yXa U OIEHKA MACCHI TAPOB B MOMEIICHUH.

W3mepenne ko3¢ GUIMEeHTa TOBEPXHOCTHOTO HATSYKCHHS.

W3mepenne moxys FOnra.

HccrnenoBanne 3aBUCUMOCTH Je(OpPMAaIIU PE3MHOBOTO 00pasna OT MPHIIOKEHHOH K HEMY CHIIBL.

Paznen 4. DnexTpoarHaMuKa.

Tema 1. DaexTpuyeckoe mnoe.

OnexTpuzanus Tel U €€ MPOosABICHUA. ODJEKTpHUSCKUM 3apsan. [IBa BuAa 3IEKTPHUUYECKUX 3apsifioB.
IIpoBOTHUKH, IUAIEKTPUKH M TIOJYNPOBOAHUKU. ODJEMEHTApHBIA JNIEKTpUYeCKHM 3aps]. 3aKoH COXpaHEHHUs
NIEKTPUYECKOT0 3apsa/a.

BsaumoneiictBue 3apsinoB. Toueunsie 3apssl. 3akoH Kynona.

Onexrpudeckoe noie. Ero neifcTBre Ha 3NEKTpUIECKUE 3apsIbl.

Hanpsoxéarocth anexTpudeckoro moisi. [IpoOubI 3apsn. JInaun HanpspkEHHOCTH DIIEKTPUYECKOTO TIOJIS.
OmHOpPOIHOE YNEKTPUIECKOE TIOIIE.

[ToTeHIIMaTBPHOCTh JJIEKTPOCTATHYECKOTO TOJsL. Pa3HOCTh MOTCHIMANIOB W HampspkeHue. [loTeHmumampHas
SHEPrus 3apsia B JIEKTpocTaTHIecKoM noje. [loTeHnman anekTpocTatnaeckoro nois. CBs3b HAPSKEHHOCTH TIOJIS
Y Pa3HOCTH MOTEHITHATIOB JUIS AIIEKTPOCTATHUECKOTO MO (KaK OJHOPOJHOTO, TaK M HEOTHOPOTHOTO).

ITpuHIHUI CynIepNO3UINH TEKTPUIECKUX TOJIeH.

[Tone ToueuHoro 3apspa. [lonxe paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO 3apsHKEHHOTO IO
00bEMy 11apa. Ilosie paBHOMEPHO 3apsHKCHHOM OECKOHEYHOH MIOCKOCTH. KapTHUHBI JHHUN HANPSKEHHOCTH STHX
M0JIEN ¥ SKBUIMOTEHIMAJIbHBIX IOBEPXHOCTE.

ITpOBOTHUKH B AJIEKTPOCTATHYECKOM IT0JI€. Y CIIOBHE PAaBHOBECHS 3apsIIIOB.

JIM3IeKTPUKH B 3IEKTPOCTATUYIECKOM ToJIe. J{i3ekTpudeckas IpOHUIIaeMOCTh BEIeCTRa.

Konpencarop. DekTpo€MKOCTs KOHACHCATOPA. DIEKTPOEMKOCTE TIOCKOTO KOHACHCATOPA.

[MapannensHOE coequHeHNE KOHAEHCATOPOB. [locienoBaTenbHOE COeTMHEHUE KOHACHCATOPOB.

DHeprust 3apsHKEHHOT0 KOHJCHCATOPA.

JIBmkeHNE 3apsKEHHON YaCTHIBI B OJHOPOIHOM AJIEKTPHYECKOM TIOJIE.

TexHIUUECKHE YCTPOMCTBA U TEXHOJIOTHUYECKHUE IIPOLIECCHI: IIEKTPOCKOII, AIEKTPOMETP, SJIEKTPOCTATHICCKAS
3alInTa, 3a3eMIICHHE JIEKTPOTIPHOOPOB, KOHIEHCATOPHI, reHepaTop Bax ne ['paada.

JeMoHcTpanuu.

YeTpoiCcTBO U IPUHLIMIL JEHCTBUSI SJIEKTPOMETPA.

DJeKTpUIecKoe MoJjie 3apsHKeHHBIX IIapUKOB.

DNEeKTpUUECKOe MOJIe IBYX 3apsKECHHBIX IJIACTHH.

Mopens anekTpoctaTuieckoro reHeparopa (Ban ne 'paada).

[IpoBOHUKY B 3JTEKTPUUECKOM ITOJIC.

DneKkTpocTaTHuecKas 3aluTa.

YCTpoicTBO U IeHiCTBHE KOHEHCATOpa IOCTOSIHHON U IePEMEHHON EMKOCTH.

3aBUCUMOCTb INEKTPOEMKOCTHU MIOCKOr0 KOHJEHCATOpa OT ILUIOLAAU IIACTUH, PACCTOSHUS MEXIy HUMH U
JUAIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprust NEeKTPUUECKOr0 MOJs 3apsSHKEHHOr0 KOHEHCaTopa.

3apsaka u pa3psiika KOHJIEHCATopa Yepes pe3ucTop.

Y4eHndecknii 3KCIIepUMEHT, J1a00paTOpHbIE pabOTHI, IPAKTHKYM.

OreHKa CHIT B3aUMOJICHCTBUS 3apsKCHHBIX TEI.

HabmoneHne npeBpaieHus SHEPTHH 3apsDKEHHOTO KOHACHCATOPA B YHEPTHIO M3ITyUCHHSI CBETOIHOAA.

W3ydenue mpoTekaHus TOKa B IETIH, COAEPIKaIIeil KOHICHCATOP.

Pacnipenenenne  pa3HOCTH  TMOTEHIMANOB  (HANpPSsDKEHWs) TPU  TOCIEAOBATEIHbHOM  COCIUHEHUH
KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA YEpe3 PE3UCTOP.

Tema 2. [TocTOAHHBIN 2AEKTPUUECKUH TOK.

Cuna toka. [TocTosiHHBIN TOK.

YcnoBust cyliecTBOBaHUS IOCTOSTHHOTO AjieKTpudeckoro Toka. Mcrounuku Toka. Hanpsbxenue U u D/1C E.



3axon OMa 151 yJacTKa IeTH.

DNEeKTPUIECKOe COMPOTHBICHHE. 3aBUCUMOCTh COMPOTHUBIICHUS OZHOPOIHOTO MMPOBOAHUKA OT €r0 JUTHHBI U
TUTOIA/IA TIOTIEPEYHOTO CEYCHUS. Y ACTPHOE CONPOTHUBIICHNE BEIECTBA.

ITocnenoBarenpHOE, TapaUiebHOE, CMEIIAaHHOE COCAWHEHHE IPOBOMHUKOB. Pacdér pa3BeTBIEHHBIX
anekTprdeckux meneit. [Ipasuna Kupxroga.

Pabora snexrpuueckoro Toka. 3akoH [xoyms—JIeHa.

MOoUIHOCTb 3MEKTPUUECKOro ToKa. TernoBas MOIHOCTh, BhIIENsAeMas Ha Pe3UCTOpeE.

OJIC u BHyTpeHHee CONPOTUBIEHUE UCTOYHUKA TOKa. 3aKoH OMa i MOJHOU (3aMKHYTOM) 3IEKTPUUYECKOM
neny. MoImHOCTh HCTOUHNKA ToKa. KopoTkoe 3aMbIkaHue.

KonpeHncarop B 1ienu NOCTOSHHOIO TOKA.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHl: aMIepMeTp, BOJBTMETP, PEOcTaT, CUYETUHUK
3NEKTPUUECKON SHEPTUH.

JemoncTpanuu.

M3mepenne cruitpl TOKa M HATIPSDKCHUS.

HccrnenoBanme 3aBUCHMOCTH CHIJIBI TOKAa OT HANPSDKCHHS JUIA PE3UCTOPA, JIAMITBI HAKAJIWBAaHUA U
CBETOIHO/A.

3aBHCHMOCTH CONPOTUBICHUS IIITHHIPHICCKIX IIPOBOAHUKOB OT JITHHBI, TUTOIIAAH TOTIEPEIHOTO CEUCHUS 1
MaTepHaa.

HccnenoBanue 3aBUCMIMOCTH CHJIBI TOKA OT CONIPOTHUBIICHUS NIPU OCTOSHHOM HaNpsHKEHUU.

IIpsmoe m3mepenne DJIC. KopoTkoe 3aMbIkaHHE TaJbBaHUYECKOTO 3JE€MEHTa M OICHKAa BHYTPEHHEro
COTIPOTHUBIICHHUS.

Crioco0bI coeTMHEeHNsT HICTOUHUKOB Toka, DJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIUAIOB MEX/TY MOJI0CAMH HCTOYHUKA TOKA OT CHUJIBI TOKA B IIETIH.

Y4eHn4ecknii 3KCIIEPUMEHT, J1a00paTOpHBIE paOOTHI, IPAKTHKYM.

HccrnenoBanne cMEMaHHOTO COSIUHEHUS PE3UCTOPOB.

W3mepeHne yaenpHOTO COIPOTHUBIICHHUS IIPOBOTHUKOB.

HccrnenoBanne 3aBUCUMOCTH CHITBI TOKA OT HAPSDKCHUS IS JIAMIThl HAKaJTHBaHUS.

YBenuueHne npenena u3MepeHus aMIepMeTpa (BOIbTMETPA).

M3mepenue D/1C u BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

HccnenoBanue 3aBucuMoct O/IC raibBaHHUECKOro JIEMEHTa OT BPEMEHH IIPU KOPOTKOM 3aMBIKAaHHH.

HccnenoBanue pa3HOCTH MOTEHIIUAIOB MEX/1Y MOJIIOCAMH HCTOYHUKA TOKA OT CHUJIBI TOKA B IIETIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOIIHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku B pa3U4HBIX Cpeax.

OnexTpuuecKass MPOBOAMMOCTh PAa3NWYHBIX BEIIECTB. OJIEKTPOHHAS IMPOBOIUMOCTH TBEPABIX METAJUIOB.
3aBHCHUMOCTH CONPOTUBIIEHUS METAIJIOB OT TeMIlepaTypsl. CBEpXIPOBOAMMOCTb.

DNeKTpUUecKUi TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

IMomynpoBoaauku. COOCTBEHHAs W MPUMECHAs IPOBOAUMOCTE MOIYIPOBOJHUKOB. CBOMCTBA p—N-TIepexoa.
[MomynpoBoAHUKOBEIE TIPHOOPHI.

DNEeKTPUUECKUHA TOK B DJEKTPOJUTAX. DJNEKTPOJIMTUUECKas auccouuanus. Diekrponaus. 3akonsl dapanes
JUTS DIIEKTPOIIH3A.

OnexkTpuueckuid TOK B ra3zax. CaMOCTOSTENbHBIM M HECAMOCTOATEIbHBIM pa3psia. Paznuunble THIBI
CaMOCTOSTENBHOTO pa3paga. Monnus. [lna3ma.

TexHnueckue ycTpoiicTBa M TPaKTHUECKOE NPUMEHEHHE: Ta30pa3psaHbIe JIaMIIbl, 3JIEKTPOHHO-ITydeBast
TpyOKa, MOJyNPOBOJHUKOBBIE MPUOOPHI: ANOJ, TPAH3UCTOP, (POTOAMOMI, CBETOIUO, rajbBaHNKa, padUHUPOBAHUE
ME/I{, BBIIUIABKA QJIFOMUHUS, SIEKTPOHHAS MUKPOCKOTIHS.

JeMoHcTpanuu.

3aBHCHUMOCTH COTIPOTUBIICHUS METAIIOB OT TEMIIEPATYPHI.

IIpoBoAUMOCTB 2AEKTPOIUTOB.

3axoHs! dnekTponusa dapanes.

HckpoBoii pa3psn 1 IpoBOAMMOCTb BO3AYyXa.

CpaBHeHUE IPOBOAUMOCTH METAIITIOB M MOJTYIIPOBOJHUKOB.

ORHOCTOPOHHSISL NPOBOAUMOCTB AUOJA.

Y4eHndecknii 3KCIIepUMEHT, J1a00paTopHbIe pabOTHI, MPAKTHKYM.

Hab6mronenune aiektponunsa.

W3mepenne 3apsiaa 0MHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHHUS TEPMOPE3UCTOPA OT TEMITEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTePUCTUKU AHO/A.

®u3nyeckuil NPaKTUKYM.

Crnoco0bl n3MepeHnst PU3NIECKUX BEJMYMH C UCIIOJIL30BAHHEM aHAJIOTOBBIX M IU(PPOBBIX N3MEPUTEIBHBIX
npuOOpPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTENBHBIE IOTPEIIHOCTH H3MEpEHUH
¢usnueckux BenmmuuH. OneHKa rpaHuI] MOTPEITHOCTEH.



IIpoBeneHne KOCBEHHBIX HM3MEPEHHH, HCCIEIOBAaHWN 3aBHCHUMOCTEH (HM3MYECKHX BEIMYWH, IMPOBEpPKA
MPEUIOKEHHBIX THUTIOTe3 (BBIOOpP M3 paboT, OMMCAHHBIX B TEMAaTHYECKUX pa3fesiax «YUeHHYECKHH 3KCIIEPUMEHT,
nmabopaToOpHBIE PaOOTHL, TPAKTUKYM).

MexnpenmMeTHbIe CBS3H.

Wzydenne xypca ¢pusukn yriry0iaéHHOrO ypoBHA B 10 KiTacce OCYIIECTBISIETCS ¢ YIETOM COAEPIKATEIBHBIX
MEXIIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XHMHUH, Teorpad iy U TEXHOIOTHH.

Me:xnpeaMeTHbIe MOHATHSA, CBS3aHHBIE C U3yYCHHEM METOJOB HAy4YHOTO IO3HAHUS: S[BJICHHE, HAy4YHBII
¢axT, rumnoresa, (u3MUeckas BEJUYMHA, 3aKOH, TEOPUs, HAOJIOJEHHE, DKCIIEPUMEHT, MOJEIUPOBaHKHE, MOJEIb,
M3MEpEHHe, TOTPEIIHOCTH N3MEPEHNUI, U3MEPHUTENbHBIE TPUOOPHI, HdpoBas 1adopaTopus.

Maremaruka: pelieHHe cucTeMbl ypaBHeHuWi. JluneitHas ¢yHkuums, nmapabona, runepbona, ux rpaduKu 1
cBoiicTBa. Tpuronomerpudeckue GyHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHIECKOE
TOXAECTBO. BEKTOpBI U UX MPOEKIIUHN Ha OCH KOOPAUHAT, CII0KEHHE BEKTOPOB.

Bromorms: MexaHndeckoe IBI)KGHHE B JKHBOW Tpupoxpe, AUpQy3us, OCMOC, TEINIOOOMEH J>KUBBIX
OpPTaHM3MOB, TEIUIOBOE 3arps3HEHHE OKPYXAmomed cpeapl, YTHIN3alus OHOOPTaHWYEeCKOTO TOIUIMBA IS
BBIPAOOTKH «TEIUIOBOW» W JJEKTPOSHEPTHH, IIOBEPXHOCTHOE HATsDKEHHE M KaWUIIPHBIC SBICHUS B IPHPOJE,
3JIEKTPUUYECKUE SIBJIEHUS B )KUBOI PUPOE.

XuUMHA: JUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJb BELLECTBA, MOJISIpHAsl Macca,
MOJIyYUEHUE HAHOMAaTEpUaJIOB, TEIUIOBHIE CBOMCTBA TBEPABIX TEN, JKUIKOCTEH M TIa30B, XUJIKHE KPUCTAJUIBI,
JIEKTPUYECKHE CBOWCTBA METAJIIOB, 3JEKTPOIUTHYECKAs JUCCOLMAIINS, TabBaHUKA, DJICKTPOHHAS MUKPOCKOIIHSL.

[eorpadusi: BIQXXHOCTH BO31yXa, BETPBL, 0apOMETp, TEPMOMETD.

TexHonorusi: nmpeoOpa3zoBaHUe JBHKCHUH C UCIIOJIb30BAHUEM MEXaHM3MOB, YUET CYXOro U KUAKOTO TPEHUs
B TEXHUKE, CTAaTHUECKHE KOHCTPYKIMM (KPOHIUTEIH, peméryaTrble KOHCTPYKIMM), HCIOJIB30BAHUE 3aKOHOB
COXpaHEHHsS MEXaHHKU B TEXHHMKE (TMPOCKOII, BOJOMET M JApYTHe), JBUraTellb BHYTPEHHETO CrOpaHus, IapoBas
TypOuHa, OBITOBOW XOJMOMMIEHUK, KOHIUIIMOHEP, TEXHOJIOTHH ITOTyISHISI COBPEMEHHBIX MAaTepPHajloOB, B TOM YHCIIE
HAaHOMATEpPHWaJOB, W HAHOTEXHOJOTHH, SJCKTPOCTaTHYeCcKas 3allHWTa, 3a3eMJICHHE  DJICKTPOIPHOOPOB,
ra3opa3psIHbBIC JIAMITBL, TOTYIIPOBOIHUKOBEIC TPHOOPHI, TalIbBAHHUKA.

11 KJIIACC

Paznen 4. DnexTpoauHaMuKa.

Tema 4. MarauTHO€ HOJIE.

B3aumoelicTBUE NOCTOSHHBIX MarHUTOB U NPOBOJHUKOB ¢ TOKOM. MarautHoe none. Bekrop marHuTHOH
nHAyKuuy. IIpyHOun cynepno3uuyy MarHuTHBIX 0JIed. JIMHUM MarHUTHOW MHAYKIIMH.

MarsutHoe ToJie¢ IPOBOJHMKA C TOKOM (TIPSMOIO TNPOBOAHUKA, KATYIIKM M KPYroBOro BHUTKa). OmbIT
Opcrena.

Cuna Ammnepa, e€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHia, e€ HampaBlieHHE W MOAYJb. J[BIDKeHUE 3apsHKEHHONW YacTHIBl B OJTHOPOJHOM MarHUTHOM
nosie. PaboTa cmer JlopeHta.

MarnutHoe nosje B Bewectse. deppoMarHeTuky, napa- u AMaMarHeTHKH.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE HPOLECCHl: MPUMEHEHHE IOCTOSHHBIX MarHUTOB,
3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, IMEKTPOABUTaTEeNh SIKOOH, YCKOPHUTEIH JIEMEHTAPHBIX YACTHII.

JemoHcTpanuu.

KapTrHa MTuHIA HHIYKIMH MarHUTHOTO TIOJIS TIOJIOCOBOTO | ITOJTKOBOOOPA3HOTO IMMOCTOSHHBIX MarHUTOB.

KapTtuna nuHN# MarHUTHOH MHAYKIIUH HOJS JJIMHHOTO MPSIMOTO IIPOBOJHHMKA M 3aMKHYTOTO KOJBILIEBOTO
MPOBOJHHKA, KATYIIKH C TOKOM.

BzanmopnelicTBue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JHeticrBue cuibl JIopeH1la Ha MOHBI AIEKTPOJIUTA.

HabmoneHne NBHKEHUS ITy4Ka SJIEKTPOHOB B MAarHUTHOM IIOJIE.

[IpuHIMT nEeHcCTBHS 3TIEKTPOM3MEPHUTEIHLHOTO NPHOOpPa MarHUTOAIICKTPUYECKOI CHCTEMBI.

Y4yeHndecKnii HKCIIepUMEHT, 1a00paTOpHbIE PabOThI, MPAKTHKYM.

HccnenoBanre MarHuTHOTO MOJIS HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiicTB peppOMarHeTHKOB.

HccnenoBanue neiicTBUS IOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

W3mepenne cuisl AMiepa.

M3ydenne 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OnpezneneHne MarHUTHOM MHAYKIIMH HA OCHOBE M3MEPEHHS CHIIBI AMIepa.

Tema 5. DaexTpoMarauTHas HHAYKIIHS.

SIByieHne 3MeKTpOMarHuTHON MHAYKOWU. [loTok BekTopa MarHuUTHOW MHAYKIWH. D/1C mHIyKmuH. 3akoH
aneKTpoMarHuTHo nHaykuuu ®@apanes. Buxpesoe anexrpuueckoe none. Toku Dyxko.

OJ1C uHAYKIMU B IPOBOJHUKE, IBMXKYILEMCS B OTHOPOJHOM MAarHUTHOM HOJE.

IIpaBuino Jlenua.

MNupyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENM IMOCTOSHHOrO ToKa. SIBieHue camoumHaykuuud. DC
CaMOMHIYKIUH.

OHeprust MarHUTHOT'O MOJI KaTyIIKU C TOKOM.



DNEeKTPOMarHUTHOE TIOJIE.

TexHIMUECKHE YCTPOWCTBA M TEXHOJOTWYECKHE MPOIECCH: WHAYKIMOHHAS TeYb, COJICHOWI, 3allUTa OT
SIEKTPHU3AIHHN TeJ IPH JBIKEHIH B MATHUTHOM IT0JIE 3eMITH.

JemoncTpanuu.

Habmonenne siBIeHIS 3IeKTPOMarHUTHON HHIYKIINH.

HUccnenoBanne 3aBucumocti D/]C MHIYKIMA OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO MTOTOKA.

IIpaBuno Jlenna.

[NageHue MarauTa B aTFOMHHHUEBOM (MEITHOM) TpyOe.

SIBneHune caMOMHAYKIIUY.

HccnenoBanue 3aBucumoctu D/JC caMOMHIYKIIUU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA B LICTIH.

YdeHUUeCKUil IKCIICPUMEHT, JIAOOPATOPHBIC PabOTHI, MPAKTUKYM.

HccnenoBanue siBICHUS IEKTPOMArHUTHOM HHAYKIIUH.

OmnpeneneHne MHIYKIIMA BUXPEBOTO MATHATHOTO TIOJIS.

HWccrnenoBanmne sSBICHNAS CAMOMHIYKIIHH.

COopKa MOJIeIH AIIEKTPOMarHUTHOTO TeHepaTopa.

Pasnen 5. Konebanus 1 BOJHEL

Tema 1. Mexaandeckue KoneOaHus.

Komebarenbnas cuctema. CBOOOIHBIE KOJIEOAHUS.

I'apmonunueckue konebanusi. KuHemarnmueckoe M JMHAMHYECKOE ONUCAHUE. DHEPreTUUECKOEe OIHCaHHE
(3aKOH coXpaHEHHUs] MEeXaHHMYECKON SHeprun). BrIBoA NTMHAMMYECKOTO ONMUCaHUs TapPMOHUYECKUX KONeOaHUN U3 UX
HHEPTreTHYECKOT0 U KHHEMaTHUECKOTO ONUCAHHUS.

Ammnutyna v ¢daza xosiebanuil. CBs3b aMIUIMTYAbl KOJEOaHWH MCXOTHON BEJIMYMHBI C aMILUIUTYAaMH
KosIeOaHui e€ CKOPOCTH U yCKOPEHUS.

Ilepuox m wacrora xoneOanwmil. Ilepron ManbIX CBOOOIHBIX KOJEOAaHMI MaTeMaTHYECKOTO MAasTHHKA.
ITeprox cBOOOTHBIX KOJIEOAHUH IPYKUHHOTO MasSTHHKA.

IMomsatne o 3aTyxaromux KoneOaHWAX. BbHYXIneHHbIe KoneOanmsa. Pe3onanc. Pe3oHaHcHas KpuBas.
BimsHue 3aTyxaHus Ha BHJ PE30HAHCHOH KPUBOW. ABTOKOJICOAaHHS.

TexHUUECKHE YCTPOWCTBA ¥ TEXHOJIOTHYECKHE IIPOIECCH: METPOHOM, Yachl, Kadelll, MY3BbIKaJbHBIC
WHCTPYMEHTEHI, ceificMorpad.

JemoHcTpanuu.

3amnuck K0J1e0aTelIbHOTO JBHIKCHUSL.

HaGunroenue He3aBUCHMMOCTH MEPHOia MaJIbIX KOJIeOaHUi rpy3a Ha HUTH OT aMILUIUTY/IbL.

HccnenoBanue 3aTyxaoommx KojieOaHMM W 3aBHCHUMOCTH TIEPHOAAa CBOOOJHBIX KOJICOAaHHH OT
COTIPOTHBIICHHUS.

UccnenoBanmne kojebaHuii rpy3a Ha MAcCHUBHOW TPYXKHHE C IETbI0 (GOPMUPOBAHUS MPEICTABICHUNA 00
WIeaTbHOM MOJICIH TIPY>KUHHOTO MasTHHKA.

3aKoH COXpaHEHUs YHEPTHH PU KoJeOaHMIX Tpy3a Ha MPYKHUHE.

HccrnenoBanne BEIHYKICHHBIX KOJICOAHMIA.

HabmoneHue pe3onanca.

Y4eHn4ecknii 3KCIIEPUMEHT, JTa00paTOpHBIE paOOTHI, MPAKTHKYM.

W3mepenne meprona cBOOOTHBIX KOJICOAHUH HATSHOTO U MIPYKHHHOTO MasTHUKOB.

H3y4yenue 3akOHOB JIBIKCHUS Tella B X0/1€ KOJIeOaHUi Ha yIIpyroM rojBece.

N3ydenne qBUKEHHS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBaHKe SHEPTUH B IPYKHMHHOM MasiTHUKE.

HccnenoBanue yOBIBaHUS aMIUTUTY/IBI 3aTYXAIONNX KOJIeOaHUI.

HccnenoBanue BHIHYKIEHHBIX KOJIEOAHUH.

Tema 2. D1eKTpOMarHUTHBIC KOJICOaHHS.

Konebarenpublii koHTYyp. CBOOOJHBIC SJICKTPOMATHUTHBIC KOJICOAHWS B HICANBHOM KOJIeOATEIHbHOM
koHType. @opmyna Tomcona. CBs3b aMILUTUTYIBI 3apsa KOHICHCATOPA C aMIUTUTYIOH CHIIBI TOKA B KOJIeOaTeIbHOM
KOHTYpe.

3aKoH COXpaHEHUs SHEPTHH B UICATEHOM KOJICOATEIIEHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHBIC KoJeOaHus. BeIHYKICHHBIC IIEKTPOMAarHUTHBIC KOJICOaHUS.

IlepemenHsblii TOK. MOIIHOCTh NMEPEMEHHOTO TOKAa. AMIUTUTY/IHOE U JIEUCTBYIOIIEE 3HAUYEHHUE CHJIBI TOKA U
HaNpsDKEHUS TP Pa3nuIHoi GpopMe 3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyCcOHMJANbHBIA TEepEMEHHBIH TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa WHAYKTHBHOCTH B LEMHU
CHHYCOMIAJIFHOTO MIEPEeMEHHOT0 TOKa. Pe3oHanc TOKoOB. Pe3oHaHc HanpsokeHUi.

Wneanbubrit Tpanchopmatop. [Ipon3BoacTBo, mepeaada U moTpeOIeHUE DISKTPUIECKOW YHEPTHH.

OKOJIOTHYECKHEe PUCKH IPH MPOU3BOJICTBE JIEKTPOIHEprur. KylnbTypa MCIIONB30BaHUS 3JIEKTPOIHEPTHH B
MOBCEIHEBHOM JKHU3HH.

TexHuyeckue ycTpoicTBa U TEXHOJIOTMUECKUE MPOLECCHI: AIEKTPUUECKUI 3BOHOK, FEHEPATOp MEPEMEHHOTO
TOKA, JIMHUY dJIEKTpoIiepeiay.

JemoHcTpanuu.

CBOOOIHBIC IIEKTPOMArHUTHEIC KOJICOAHUSI.



3aBUCHMOCTD 9aCTOTHI CBOOOIHBIX KOJICOAHHUH OT MHIYKTUBHOCTU U EMKOCTH KOHTYpa.

OcuuorpaMMBbl AJIEKTPOMArHUTHBIX KOJICOAHHIMA.

I'eneparop He3aTyXaroMUX AMEKTPOMArHUTHBIX KOJIeOaHuI.

Mozenb 31eKTPOMarHuTHOTO TeHEpaTopa.

BrIHYyXA€HHbBIE CHHYCOUAATIbHBIC KOIEOaHus.

Pesucrop, kaTymka HHAYKTHBHOCTH U KOHJICHCATOP B LIETIH IIEPEMEHHOTO TOKA.

Pe3onaHc npu nocie10BaTeIbHOM COSIMHEHNH PE3UCTOPA, KaTYIIKA HHAYKTHBHOCTH U KOHJIEHCATOPA.

YCTpoicTBO M NPUHLIUIT AEHCTBUS TpaHchopmaropa.

Monenp TMHUM 3JIEKTpoIepeIayn.

YUeHNYECKUH IKCIIEPUMEHT, J1ab0paTOpHBIE PabOTHI, MPAKTHKYM.

Wzydenue Tpanchopmaropa.

HccnenoBanne NepeMEHHOrO0 TOKAa depe3 IOCIeN0BATENbHO COCIUHEHHBIE KOHIECHCATOP, KaTYMIKy U
pe3ucTop.

HabmroneHne 351eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue pabOThl HCTOYHUKOB CBETA B LIETH EPEMEHHOTO TOKA.

Tema 3. MexaHn9ecKue U 3IEKTPOMArHUTHEIE BOJIHBL.

MexaHnUYeCKHE BOJIHBI, YCJIOBHS WX paclpocTpaHeHus. llomepednsle m mIponoibHBIE BOMHEL [lepuon,
CKOPOCTB pPacHpOCTpaHEHHs W JUIMHAa BOJHBL. CBOHCTBA MEXaHWYECKMX BOJH: OTPaKEHHE, IPEIOMIICHHE,
uHTepdepeHus U TUPpaKIys.

3Byk. CxopocTs 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. Tem0p 3ByKa.

[ITymoBoe 3arpsi3HEHUE OKpY KaroIeil Cpeibl.

SHCKTpOMaFHI/ITHLIe BOJIHBL. Y CJIOBHS H3JIYyYCHUSA DJICKTPOMArHUTHBIX BOJIH. Bzanmuas OpucHTalUA
BEKTOPOB B AJIEKTPOMArHUTHOM BOJIHE.

CBOICTBa 3JEKTPOMATHUTHBIX BOJH: OTPaKCHHWE, IPEIOMIICHHE, MOIAPH3ALMs, HHTEPPEPEHIUI W
IUQpaKIus.

[ITkana 31eKTPOMarHUTHBIX BOJH. [IprMeHeHNE 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TprHOMTBI pauoOCBsI3H U TeNeBUICHHS. Pagnonokarms.

DJEeKTPOMArHUTHOE 3arpsA3HEHHUE OKPY>KarOIIEeH Cpeabl.

TexHndeckue yCTpOHCTBA M TPAKTHUECKOE MPUMEHEHHWE: MY3bIKallbHbIE HMHCTPYMEHTHI, pazap,
panuonpuéMHUK, TEIEBU30D, aHTeHHA, TeaedoH, CBU-neus, yapTpa3ByKoBas JHArHOCTHKA B TEXHUKE W MEIUIIHE.

JemoHcTpanuu.

OO6pa3oBaHre U pacpOCTPaHEHUE TIONEPEUHBIX U IPOJAOILHBIX BOJH.

Kosnebmomeecs Te10 Kak HICTOUHHUK 3BYKa.

3aBHUCUMOCTh JUJIMHBI BOJIHBI OT YaCTOThI KoJIeOaHu.

Ha6J'HO}IeHI/Ie OTPAXKCHUA U NIPEITOMIICHUA MEXaHNYCCKUX BOJIH.

Habmonenne narepdepeHnny 1 tudpakui MeXaHHYECKUX BOJIH.

AKyCTHYECKHUI pe30HaHC.

CBoJiCTBa yIbTpa3ByKa U €ro IpHMEHEHHE.

HabmroneHne cBs3u rPOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUIUTYAOH M 4aCTOTOM KOJIeOaHHH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHHE, INPEIOMIICHHUE, ToJsipu3aims, nudpaxuns,
HHTEp(EepEHITHS.

Oo6Hapyxenue nHPPAKPACHOTO U YIbTPa(HUOICTOBOIO U3TYICHUH.

Y4eHndeckuii 3KCIIepUMEHT, J1a0opaTopHbIe pabOTHI, TPAKTHKYM.

N3yuenne napaMeTpoB 3BYKOBOW BOJIHEI.

N3ydenue pacnpocTpaHeHMsl 3ByKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onrtuka.

IIpsimoninHeiHOE pacnpocTpaHEHHE CBETa B OHOPOAHOM cpene. Jyy cBeTa. ToueuHblil HICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaXkeHWs cBera. [locTpoeHne W300pakeHHH B IUIOCKOM 3epKale.
Cdeprueckue 3epkaina.

[Ipenomnenne cBera. 3aKOHBI TNPENOMIICHHS cBeTa. AOCONIOTHBIM  IIOKa3aTesnb  IMPEIOMIICHHUS.
OTHOCUTENBHBIA TOKa3aTenb mpenoMieHus. [1oCcTOSHCTBO 4acTOTHl CBETa M COOTHOLIEHWE JUIMH BOJH HPH
nepexojie MOHOXPOMAaTHUECKOTO CBETA Yepe3 TPaHuIly pasjielna JByX ONTHYECKUX Cpel.

Xon myueit B mpusme. JJucniepcns cBeta. CiioxxHBIN cocTaB Oemoro cera. L[ger.

ITonnoe BHyTpeHHEE oTpaxeHue. IIpenenbHblil yroi OoJHOTO BHYTPEHHETO OTPaXKEHUSL.

Cobuparomiie 1 paccenBaromue JuH3bL. ToHKasg arH3a. POKYCHOE pacCTOSIHHE W ONTHYECKas CHiIa TOHKOH
JUH3BL. 3aBHCUMOCTh (DOKYCHOTO PACCTOSHUS TOHKOHM C(epHdecKoil JIMH3BI OT €€ T€OMETPHH M OTHOCHTEIFHOTO
MOKa3aTess MPeIOMIICHHS.

®opMyJia TOHKOH JIMH3bI. Y BEJINYEHUE, JaBAEMOE JIMH30M.

XoJ myda, IMPOILIEIIEro JIMH3Y 0/ IPOU3BOJBHBIM YIJIOM K €€ IilaBHOW onThieckod ocu. Iloctpoenue
N300paKEHUH TOYKHU U OTpe3Ka MPSIMOH B COOMPAIOLINX 1 PACCEMBAIOIINX JIMH3aX M UX CHCTEMaXx.

Onruueckue npudopsl. Paspemaronas criocoOHoCTh. ['11a3 kKak onTuveckas cucrema.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON OIITHKH.



Bomnosast ontuka. MaTepdepennns cBeta. KorepeHTHbIE HCTOYHUKH. Y CIIOBUS HAOIOIEHUS MAaKCUMYMOB H
MHUHIMYMOB B WHTep(EpEeHIIMOHHONH KapTWHE OT JBYX KOTEPEHTHBIX HCTOYHHUKOB. lIpMMepHl KIACCHYECKHX
HHTEPPEPEHIIMOHHBIX CXEM.

Hdudpaxius cera. JudpakmmonHas pemeérka. Y caoBre HaOMIOISHHUS TJIABHBIX MAKCHUMYMOB IIPH TaICHUHN
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIOHHYIO PEIIETKY.

Ilonsipuzanus ceera.

TexHn4ecKkHe YCTPOMCTBA W TEXHOJOTHYECKHE IPOLECCH: OYKH, JIyna, Iepuckor, (oroamnmapar,
MHKPOCKOII, TPOEKIIMOHHBIH ammapar, IPOCBETICHUE ONTUKH, BOJIOKOHHAsI ONTHKA, TU(paKINOHHAs peIuéTKa.

JeMmoHcTpanuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npeaoMIIeHHs CBETa.

HaGuronenue nomHoro BHyTpeHHETro oTpakeHusi. Mozenb cCBeToBo1a.

HccnenoBanne Xoma CBETOBBIX IMYYKOB Yepe3 INIOCKOIapaUIeIbHYIO TUIACTHHY U TIPU3MY.

HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.

Mopenu MUKpOCKOna, TEIECKOMA.

Habmonenne naTephepeHIINn CBETA.

HabmoneHne nBeTOB TOHKHX IIEHOK.

Habmonerne mudpakunu cBera.

N3zydyenue nupakiMOHHOM PEIIETKH.

HaGmonenue nupakimOHHOTO CHEKTpa.

Habnronenue qucrnepcuu cBera.

HaGumionenue nonsipuszaiy cBera.

HpI/IMCHeHI/Ie MOJIAPOUA0B IJIsI U3YUCHUA MCXaHUUCCKUX HaHpH)KeHHﬁ.

Y4eHn4ecknii 3KCIIEPUMEHT, J1a00paTOpHBIE paOOTHI, IPAKTHKYM.

W3mepenne moka3aTess MPeIOMICHHS CTEKIIA.

HccrnenoBanne 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUSA OT BelecTBa (HA IPUMEPE KUAKHX JIHH3).

W3mepenne pOKyCHOTO pacCTOSIHUS PaCCEHBAIOIINX JIMH3.

[MomyueHne n300paKeHUS B CHCTEME M3 TUIOCKOTO 3epKajia U JIMH3BL.

[Momyuenne n300paKeHNsI B CHCTEME U3 ABYX JIHH3.

KoncTpyupoBaHue TeIeCKOMUYEeCKUX CHCTEM.

HaGmonenue audpakuuu, HHTEpQEPSHINN 1 NOISIPU3ALUH CBETA.

W3yueHne nosipu3aliiy cBeTa, OTpaKEHHOTO OT MOBEPXHOCTH TUAJICKTPUKA.

W3ydenue unrepdepeHIIny J1a3epHOTO U3ITyYEeHHs Ha JIBYX IIEIsX.

HaGmonenue nucnepcun.

HaGmonenue u uccienoBanue TUppakiimoOHHOTO CIIEKTpa.

W3mepeHne IIHHBI CBETOBOI BOJHBL

[MomyueHne ciekTpa H3TyYSHHST CBETOANO/IA TIPH MIOMOIIH AU(QPAKIIHOHHOH PEIIETKH.

Pazgen 6. OCcHOBBI CIELIMATIbHON TEOPUU OTHOCUTEIBLHOCTH.

I'paHumbl MPUMEHUMOCTH KIIaCCHIECKOH MeXaHUKH. [locTynaTsl crieuanbsHOH TEOPUH OTHOCUTEIIEHOCTH.

IIpocTpancTBeHHO-BpeMeHHOH  wHTepBan.  [IpeoOpasoBanus  JlopeHma. VYcioBue  NPUYUHHOCTH.
OTHOCHTEIBHOCTH OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEeMEHH U COKPAICHHUE JAITIHHEL.

OHeprust ¥ UMITYJIbC PENIATUBUCTCKOMN YaCTHIIBL.

CBs13b MacChl C 9HEpIrueil ¥ UMIYIbCOM PEIATUBUCTCKOM YacTUIIBI. DHEPTUs MOKOSL.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHUE TMPOIECChl: CIYTHUKOBbIE NPUEMHHUKH, YCKOPHUTEIH
3apsHKCHHBIX YaCTHII.

Y4eHndeckuii 3KCIIepUMEHT, J1a0opaTopHbIe pabOTHI, TPAKTHKYM.

OnpeneneHre UMITYJIECA H SHEPTUU PEIATUBUCTCKHUX YacTHII (110 poTorpadusM TPEKOB 3apsHKEHHBIX YaCTHI]
B MarHUTHOM IIOJIC).

Paznen 7. KBanToBas ¢usuka.

Tema 1. KopnyckynsipHO-BOIHOBOH Ayalu3M.

PaBHOBecHOE TemiIoBOe M3NMydeHHE (M3JIydeHHE a0CONIOTHO uE€pHOro Tena). 3akoH cMelleHus Buna.
T'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHUSA U UMITYIIBC HOTOHA.

®doroaddekt. Omwitel A. I'. Ctonerosa. 3akonsl hoToddhdexra. YpaBHenue DiHmTeHA 1715 HoTOdDDEKTa.
«Kpacnas rpanuna» gorosaddexra.

JlaBnenne cBeta (B 4aCTHOCTH, JaBJIieHHE CBETa Ha aOCOMIOTHO MOTJIOMIAIONIYI0 ¥ a0COIOTHO OTPaKAFOIIIYIO
noBepxHocTh). OnbrTel I1. H. JleGenena.

BonnoBele cBoiictBa wacturl. Bomabsl ge bpoins. [nmuaa BomHbl ae bpoitis u pasmepsl obiactu
JOKAJM3alMy  JIBHXKYIICHCS dacTUlbl. KOpHyCKynspHO-BOIHOBOW jayanu3Mm. Judpakius 3JIEKTPOHOB Ha
KpHUCTaJUIax.

Crneunduka nsmepenuii B Mukpomupe. CooTHomeHus Heonpenenéunocreii I'eiizendepra.

TexHUUeCKHEe YCTPOHCTBA W TEXHOJOTHYECKUE IMPOIECCHl: CHEKTPOMETpP, (POTOIIEMEHT, (POTOJATUHK,
TYHHEJIbHBIH MUKPOCKOII, COJIHEYHast Oarapest, CBETOJHOI.



JemoHcTpamuu.

®DoToddheKT Ha YCTAaHOBKE C IMHKOBOH TIACTHHOM.

HccrnenoBanne 3akoHOB BHEIIHETO (poTodddexTa.

HccnenoBanne 3aBUCUMOCTH COTIPOTUBIIEHUS MOJIYTIPOBOJAHUKOB OT OCBEIEHHOCTH.

CBeTonnon.

Comneunas 6aTapest.

YUeHNYECKUH IKCIIEPUMEHT, J1ab0paTOpHBIE PabOTHI, MPAKTHKYM.

HUccnenoBanue otopesucropa.

Wzmepenue nocrosiHHOM [1nanka Ha ocHOBe nccnenoBanus Gpotodddexra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA Yepe3 CBETOAMO OT HANPSDKEHUSL.

Tema 2. @usuka aToma.

OMBITHI IO HCCIIEI0OBAHUIO CTpoeHHs aroMa. [InanerapHas Mozaesnb aroma Pesepdopaa.

Iocrynatsr Bopa. U3myuenne n noryomenue GOTOHOB MPH IEPEXOAE aTOMa C OAHOTO YPOBHS SHEPTUHU Ha
JIPYTOH.

Buner ciektpoB. CriekTp ypoBHEH SHEprur aToMa BOAOPOIA.

CrnoHTaHHOE U BBIHY)KACHHOE M3ITydeHHE cBeTa. Jlasep.

TexHnYecKHe yCTpoicTBa M TEXHOJIOTMYECKHE IMPOIECCHI: CIIEKTPAIBHBIA aHaIn3 (CIIEKTPOCKOI), Jiasep,
KBAaHTOBBIII KOMIIBIOTEP.

JemoHcTpanuu.

Mopens onbiTa Pesepdopaa.

HaGumonenue TnHeH4aThIX CIIEKTPOB.

YeTpolCcTBO U ACCTBUE CUETUNKA HOHU3UPYIOLIUX YACTHILI.

OnpezeneHue ATUMHBI BOJIHBI Ja36pHOT0 H3ITyUeHHS.

Y4yeHndeckuil 5KCTIIEPUMEHT, 1a00paTOpHBIE PabOTHI, MPAKTHKYM.

HabmoneHne THHEHYaToro CreKTpa.

HccnenoBanue crieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOIa U H3MEPEHHE MOCTOsAHHOI Punbepra.

Tema 3. @u3KKa aTOMHOTO SIpa U DJIEMEHTAPHBIX YaCTHIL.

Hyxnonnas monens sanpa ['efizen6epra—lBanenko. 3apsa sapa. MaccoBoe 4ncio sipa. M30TorbL.

PammoaktBHOCTH. Anb(a-pacta. DIEKTPOHHBIH U MO3UTPOHHBINH OeTa-pacmas. ['aMMa-m3rydeHme.

3aKOH paJAMOAKTHBHOIO pacnaaa. PanuoakTuBHBIE H30TONBI B mpupoze. CBoicTBa HOHU3HPYIOLIETO
n3nydeHus. BiausHue paaroakTUBHOCTH Ha )KMBbIE OpraHu3Mbl. EctecTBeHHbIH (oH u3nydenus. Jo3umerpus.

DHeprusi CBs3U HYKIJIOHOB B sizpe. SnepHbie cuibl. Jledekt maccrl sapa.

SAnepusie peakuuu. J[enenne wu cuHTe3 sjep. SpepHeie  peakTophl. [IpoGiemsbl  ympaBisieMoro
TEPMOSIEPHOTO CHHTE3a. DKOJIOTHYECKUE ACTIEKTHI Pa3BUTHUS SIIEPHOM YHEPTETUKU.

MeTomap! perucTpay ¥ UCCIEOBAHUS 3IEMEHTAPHBIX YaCTHII.

dyHaMeHTallbHble B3auMojeicTBus. bapronbl, mMe30Hbl M JjentoHsl. llpencraBienue o CraHmapTHOU
Mojenu. KBapk-TimooHHas MOAENb aApOHOB.

®dusnka 3a npegenamu CranaapTHoi Mojenu. TéMHas MaTepusl U TEMHAs SHEPIHsl.

EnuncTBO H3nveckoil KapTHHBI MHpA.

TexHHueckue ycTpoiCcTBa U TEXHONOTMYECKHE MIPOLECCHI: TO3UMETp, kKamepa Bunbcona, aaepHsIil peakTop,
TEpMOSIAEPHBIN PEaKkTop, aTOMHAsi 00M0a, MarHUTHO-PE30HaHCHAst TOMOTpadusl.

Y4eHn4eckuii 3KCIIepUMEHT, J1a0opaTopHbIe pabOTHI, TPAKTUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue pagioakTHBHOTO ()OHA C UCTIOIB30BAHUEM JIO3UMETPA.

N3yuenne noryiomeHus 6eTa-4acTHIl ATIOMUHUEM.

Paznen 8. DneMeHThI aCTPOHOMUHM M aCTPODHU3HUKH.

Oransl pa3BUTHS acTpoHOMUH. [IpukinagHoe 1 MUPOBO33pPEHUYECKOE 3HAYEHUE acCTPOHOMMHU. [IpUMeHUMOCTB
3aKOHOB (DPM3UKH 1JIs1 OOBSICHEHNUS IPUPOIBI KOCMUYECKUX OOBEKTOB.

Metoasl acTpoHOMHUYECKHX HccieqoBaHU. COBpEMEHHBIE ONTHUECKUE TEJIECKOMBl, PagHOTEIECKOIBL,
BHeaTMoc(]epHasi aCTPOHOMUSI.

Bun 3Bé3nH0T0 HebGa. Co3Be3nus, sIpKue 3BE3/bI, TUIAHETHI, UX BUINMOE JBHKEHHUE.

ConHeuHas cucTema.

Connane. ConHeyHast akTHBHOCT. MicTounuK 3HEeprin CoJHIIA U 3BE3I.

3BE3BI, WX OCHOBHBIC XapaKTEPUCTHKH. JlmarpaMma «CIEKTPambHBI KIACC — CBETHMOCTBY». 3BE3BI
TJIaBHOW TIOCIIEIOBATEIHHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTBY» Ui 3BE3J TJIABHOM MOCIENOBATEIHHOCTH.
Buytpennee ctpoenne 3B&31. CoBpeMeHHBIE MPEICTABICHHUS O MPOMCXOXKICHWH W dBojrornu ConHIa M 3BE3N.
OTamnbl )XU3HU 3BE3].

Mneunsiit [lyts — Hama T'amaktuka. [lonoxxenue u aBwxkenne Connna B 'amaktuke. THIBI raiakTHK.
Pagnoranaktuxu u xBazapsl. UEpHbIE ObIPHI B Apax raJakTUK.

Bcenennas. Pacumpenne Bcenennoil. 3akoH Xab66sa. Pas6eranue ramaktuk. Teopust Bonbmioro B3peisa.
PenukroBoe n3nydeHue.

MacmradbHast cTpykTypa Beenennoii. MeraranakTuka.

Hepewménnpie npobiaeMbl acTpOHOMHUH.



Yyennueckne HaOIIOIEHNUS.

Ha6mronenns 3B€3gHOrO HeOa HEBOOPYXKEHHBIM TJIA30M C HCIOJB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUIL OTIPENICNICHASI TIOJIOXKEHUsI HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO [aTy: OCHOBHBIE co3Be3nust CeBepHOTO
MONyIIapHs U APKHUE 3BE3MBI.

Habmonenus B Teneckon JIyHBI, TITaHET, TYMAHHOCTEH M 3BE3IHBIX CKOTUICHHH.

9. OM3HYECKHUA TPAKTUKYM.

Crnoco0bl n3MepeHnst PU3NYECKUX BEJMYMH C UCIIOJIL30BAaHHEM aHAJIOTOBBIX M LU(PPOBBIX N3MEPUTEIBHBIX
npuOOpPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOJIIOTHBIE M OTHOCHUTENBHBIE IMOTPEIIHOCTH H3MEpEHUH
¢usnueckux BennuuH. OneHKa rpaHuI] MOTPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX H3MEPEHHH, HCCIEAOBAaHUI 3aBUCHMOCTEH (DUM3MYECKMX BEJIMYMH, IIPOBEpKa
NPE/IOKEHHBIX TUIOTE3 (BBIOOP M3 paboT, ONMCAHHBIX B TEMATHYECKHX pasjeniax «YUeHHYECKUI 3KCIIEpUMEHT,
JabopaTopHbIe pabOTHI, TPAKTUKYMY).

10. O6o6maroriee TOBTOPEHHE.

O06o0menrne u cuCcTEMaTH3alUs CONEpXKaHUA paslelioB Kypca «MexaHukay, «MomnexkymnsapHas (usuka u
TEpMOIMHAMUKAY, «OnekTponuHamuka», «Komebanust u  BomHBIY, «OCHOBBI — CHEIMANbHOM  TEOPHUH
OTHOCHUTENBHOCTY, «KBaHTOBas PHU3HKa», « INEMEHTHI ACTPOHOMUH U aCTPO(OUUKI.

Ponp ¢u3nkn m acTpOHOMHH B SKOHOMHYECKOHM, TEXHOJIOTHYECKOW, CONMANIFHOW W 3THYecKoil cdepax
JeATEIIFHOCTH YeJI0BeKa, POJIb U MECTO (PM3MKH M AaCTPOHOMHH B COBPEMEHHOW HAayYHOM KapTHHE MHpa, 3HAYCHHUE
OIUCATENILHOM, CHCTEMATH3UPYIOLIEH, O0BSCHUTEIBHOW U MPOrHOCTHYECKOH (DyHKIMI (GU3HMUecKoil Teopuu, poib
(busnueckoit Teopun B GOPMHUPOBAHUM TPEACTABICHUH 0 (pU3HUECKON KapTHHE MUPa, MECTO (HU3UIECKOI KapTHHBI
MHpa B 00IIEM sy COBPEMEHHBIX €CTECTBEHHO-HayYHbIX IPECTABICHUH O IPUPOJIE.

MexnpeaMeTHbIE CBSI3U.

W3yuenue kypca GU3UKU yriayOnE€HHOrO ypoBHSA B 11 Kilacce OCYIIECTBIIAETCS C YUETOM COJCPKATEIBHBIX
MEKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTHKHU, OMOJIOTHH, XMMHUH, Teorpadui 1 TEXHOJIOTHH.

MesnpenMeTHble TOHSTHS, CBS3aHHBIE C M3YYEHHEM METO/IOB HAyYHOTO IIO3HAHWS: SIBICHHE, HAYYHBIN
(haxT, rumoresa, ¢u3NIecKas BEJUUMHA, 3aKOH, TEOpWs, HAOJIOAEHHE, SKCIEPUMEHT, MOAEINPOBAHUE, MOJECIb,
M3MEpEHHE, TOTPEIIHOCTH N3MEPCHNUI, I3MEpHTENbHbIE TPHOOPHI, IdpoBast 1abopaTopus.

Maremaryka: pelmeHne CUCTEMbl ypaBHEHHH. TpHroHomerpudeckue (GYHKIWH: CHHYC, KOCHHYC, TaHI'€HC,
KOTAQHICHC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOKAECTBO. BEKTOpPHI M MX MPOEKLIUH HA OCH KOOPIWMHAT, CIOXKECHHUE
BeKTOpoB. IIpon3BoaHbie neMeHTapHbIX (GyHKIMNA. [Tpu3Haku momo0Oust TPEYrolbHUKOB, ONpeieieHUe IUIOMaan
IUIOCKUX (GUryp U 00bEMa Tell.

Buonorus: snexTpuueckue SIBICHHS B JKHUBOM Ipupone, KojeOaTenbHbBIE ABMKEHHMS B KHUBOH MpUpPOAE,
HKOJIOTHYECKHE PUCKU MPH MPOU3BOJCTBE JICKTPOIHEPTHH, 3JICKTPOMAarHUTHOE 3arpsI3HEHNE OKPY’KaIOIIe cpesibl,
YIAbTpa3BYyKOBasA JUArHOCTUKA B MEIUIIUHE, OITUYCCKUEC ABJICHUSA B JKUBOU npupoJae.

XUMUS: CTPOGHHE aTOMOB M MOJIEKYJI, KPUCTAJUTMUECKasi CTPYKTypa TBEPIBIX TeJI, MEXaHU3MBI 00pa30BaHUs
KPHUCTAJUTMUECKOH PEHIETKH, CIIEKTPAIBHBIN aHAIIH3.

leorpadust: MarHUTHBIE TOJIOCa 3€MJIM, 3aJIe)KM MAarHUTHBIX PyJ, (OTOCHEMKA 3€MHOHM ITOBEPXHOCTH,
ceiicMorpad.

TexHoMOTHA: TPUMEHEHNE ITOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, 3JIEKTPOABUTaTENb SIKOOH, reHepaTop
MIEpEMEHHOT0 TOKa, WHAYKIMOHHAS I1€Yb, JIMHUM 3JIEKTPOINepesay, 3JICKTPOJBUIaTelb, Paaap, paJHoONpPHEMHHK,
TeNneBu30p, aHTeHHa, Tenedon, CBU-meus, ynapTpa3ByKoBas AMArHOCTHKA B TEXHHWKE, NMPOEKIMOHHBINA armapar,
BOJIOKOHHAas OIITHKA, COJIHCYHAast 6aTape$1, CITYTHHUKOBBIC HpI/IéMHI/IKI/I, AA€pHasd OHEPreTUKa U OKOJOTMYCCKHUE
ACIIEKTBhI €€ pa3BUTHSL.

IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O ITIPEJMETA

OcBoenne yueOHoro npenmera «@Pusnka» Ha YpOBHE cpenHero obmiero oOpa3oBanust (YriyOJeHHBIN
ypOBeHI)) JOJIDKHO obecrneunThb JOCTUIKCHHUE CICAYIOMUX JIMYHOCTHBIX, METANPEAMETHLIX W MPCIAMETHBIX
00pa3oBaTeNbHBIX PE3YIIbTATOB.

JIM4HOCTHBIE Pe3yJabTaThl OCBOEHHS yueOHOro mpenmera «Du3uka» JODKHBI OTpaKaTh FOTOBHOCTH M
CIIOCOOHOCTHh 00Y4YaIOMINXCSl PYKOBOACTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEHW NO3WIMEI JMYHOCTH, CHCTEMOH
LIEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXICHHH, COOTBETCTBYIOIIMX TPAJANIMOHHBIM HEHHOCTSIM
pOCCHICKOTO 0O0IIeCTBa, pacUIMpeHHE >XM3HEHHOTO OIbITa W ONbITa JAEATENBHOCTH B IIPOLECCE peallu3aliu
OCHOBHBIX HAITPaBJIEHUH BOCIIMTATEILHOMN JEITEIILHOCTH, B TOM YHCJIE B YacTH:

1) TpaXJaHCKOTO BOCIIUTAHHUS:

chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HWIMHM OOYYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO 4YJICHA
pOCCHICKOTO 00ITIeCTBa;

TIPUHATUEC TPAOAUITTHUOHHBIX 06meqen03equKI/Ix TYMaHUCTHYCCKUX U JEMOKPATHYCCKUX HeHHOCTefI;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpecax TPakJaHCKOTO OOIIECTBa, y4acTBOBAaTh B
caMOyTIpaBJICHHH B 00pa30BaTEeIHHON OpraHU3alny;

YMEHHE B3aMMOJICHCTBOBaTh C COIMAIBHBIMA HMHCTHTYTAaMH B COOTBETCTBUM C MX QYHKIHSIMH U
Ha3HA4YEHHEM;

TOTOBHOCTbH K TYMaHUTAPHOH M BOJIOHTEPCKOI NEATEILHOCTH;

2) MaTpUOTHYECKOTO BOCIIMTaHHUS:

c(hOpMUPOBAHHOCTH POCCHICKON Ipa)kJaHCKOW MJCHTHYHOCTH, MATPHOTU3MA;



LIEHHOCTHOE OTHOIICHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTIKCHHSAM POCCHHCKHX yUEHBIX B 00JaCTH
(DU3WKYU ¥ TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEACHNUS;

CcrocoOHOCTh OICHUBATH CHUTYAllHI0O W NMPUHUMATH OCO3HAHHBIC PEUICHHS, OPHCHTHUPYSICH Ha MOPAIBHO-
HPaBCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHCIIE B JEATEIHHOCTH YUEHOTO;

0CO3HaHHE JITYHOTO BKJIa/Ia B IOCTPOECHHE YCTOMYMBOTO OyAyILIETo;

4) 3CTETUYECKOTO BOCTUTAHUS:

JCTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYas 3CTETHKY HAayYHOTO TBOPYECTBA, HpHUCYyLIEro (Gu3MuecKoi
HaykKe;

5) TpyaOBOrO BOCIIUTAHHS:

HHTEpEC K pa3iuyHbIM cepam NpodhecCHOHATBHON AEATEIBHOCTH, B TOM YHCIIE CBA3aHHBIM C (DM3UKOI U
TEXHUKOHW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiedl mpodeccmn W peaar30BHIBATE COOCTBEHHEIC
JKU3HCHHBIC TUIaHBI;

TOTOBHOCTB W CIIOCOOHOCTH K 00pa30BaHUIO U caM0O00Opa30BaHUIO B 001acTH (GU3UKN HA TMPOTHKCHUN BCEH
JKU3HH,

6) 9KOJIOTHYIECKOTO BOCIIUTAHHS:

c(hOpMHUPOBAHHOCTE HKOJIOTHUECKOW KYJIBTYpBl, OCO3HAHHWE TJIOOATBHOTO XapaKTepa SKOJIOTHYCCKHX
npobieM;

IJJAHMPOBAHUE U OCYILECTBIICHUE ACHCTBUN B OKPYXAIOILIEH Cpele Ha OCHOBE 3HAHUS LieJiell YCTOMYMBOTO
Pa3BUTHS YEIOBEYECTBA;

PacumpeHI/Ie OIlbITa OCATCIIBHOCTHU IKOJIOTUYECKOH HalpaBJICHHOCTU Ha OCHOBE HMMCIOMINUXCS 3HAaHUU 110
¢busuke;

7) LIEHHOCTH HAYYHOTO TIO3HAHWUSL:

c(hOpMHUPOBAHHOCTF MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (HU3HICCKOI
HaYKU;

OCO3HAHWE [IEHHOCTH HAYYHOU NEATCIFHOCTH, TOTOBHOCTH B IIpOIEcCE M3YUCHUS (U3UKH OCYIIECTBIIATH
MIPOCKTHYIO M UCCIIEAOBATEIHCKYIO ACATEIFHOCTh HHINBUIYAIHHO U B TPYIIIIE.

B mpomecce mocTMKEHHS JITUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMEI MO (U3UKE OIS YPOBHS
cpenHero  obmero o0Opa3oBaHMs y  OOYYalOIIMXCS  COBEPIUEHCTBYETCS  OMOLMOHAJIBHBIA  MHTEIUICKT,
MpeAnoaraomui chopMUPOBAHHOCTD:

CaMOCO3HAHUsI, BKJIIOYAIOLIEr0 CIHOCOOHOCTh IOHUMATh CBOE OSMOLMOHAJIBHOE COCTOSHHE, BHIETh
HaIpaBJICHUS pa3BUTHUS COOCTBEHHON IMOLIMOHAILHOU chephl, OBITH YBEPEHHBIM B ce0€;

caMoperyJMpOBaHusl, BKJIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE IPHHHUMATh OTBETCTBEHHOCTh 33 CBOE
IIOBCACHHUC, CIOCOOHOCTE aIalTUpPOBATECA K OMOIMOHAJBHBIM H3MEHCHUAM U IPOSABJIATH FI/I6KOCTB, OBITH
OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAINH, BKIIIOYAIOIICH CTpEeMIICHHE K JOCTIDKCHHIO IIeH M YCIeXy, ONTHMH3M,
WHUIAATHBHOCTD, YMEHHE JCHCTBOBATE, HCXOMS U3 CBOMX BO3ZMOJKHOCTEIH;

SMIATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh AMOIMOHAIEHOE COCTOSHHUE APYTUX, YIUTHIBATH €0 MpU
OCYILIECTBIICHIH OOMIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONCPEKUBAHUIO;

CONMANEHBIX HABBIKOB, BKJIFOYAIOMIMX CIHOCOOHOCTh BEICTPAWBATh OTHOIICHUS C JPYTHMHU JFOIBMH,
3a00THTBCSI, TIPOSIBIISITH MHTEPEC U Pa3peliaTh KOH(IUKTHL

MertanpeameTHble pe3yJbTaThl OCBOSHHS TMPOrPaMMbl CpEJHEro O0OLIero o0pa30BaHUs JIOJKHBI
OTpaxarh:

OBJ'IaZ[eHI/Ie YHUBEPCAJIIbHBIMU ITO3HABATCIIbHBIMU HeﬁCTBHﬂMH:

1) 6a30BbIE JOTHUECKHUE JEHCTBUSI:

CaMOCTOATENHFHO (POPMYITHPOBATE U aKTYyaM3UPOBATh MPOOIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIPEETISITh 1IEJHN e TEIbHOCTH, 33/1aBaTh MapaMeTphl U KPUTEPUN UX JOCTHKEHHS;

BBISBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYNS B PACCMATPUBAEMBIX (PU3MUECKHX SIBIICHUSX;

paspabaTbiBaTh IUIAH pemIeHus NpoOJieMbl C Y4ETOM aHalIM3a HWMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B AEATEIHHOCTh, OLICHHBATh COOTBETCTBHE PE3YJIbTaTOB IEJSM, OLEHUBATH PHCKU
MMOCICACTBHUM ACITCIBHOCTH;

KOOPAWHUPOBATH W BHINOJNHATH PabOTy B YCIOBHAX PEATbHOrO, BHPTYaTbHOTO M KOMOWHHPOBAHHOTO
B3aMMOJICHCTBUS;

Ppa3dBUBATh KPCATUBHOC MBIINIJICHUEC ITPU PECIICHUHN KU3HECHHBIX l'lp06JTeM.

2) 6a30BbIEC UCCIIEIOBATEILCKHAE JCHCTBHS:

BJIaACTh HaquOﬁ TepMHHOJ’[OFHefI, KIIFOYEBBIMHU ITIOHATHUAMU U METOAAMH q)H?:PI‘IeCKOﬁ HayKU;

BJIAJIETh HAaBBIKAMM Y4e€OHO-MCCIIEOBATEIbCKOM M NPOEKTHON AeATENbHOCTH B 00JacTH (HU3MKH,
CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY METOJIOB peIeHHUs 3a1a4 (PU3NUECKOTO COAepsKaHus,
NPUMEHEHHUIO Pa3InuHbIX METO/I0B TIO3HAHUS;

OCYIIECTBIISITh pa3JIMUHbIE BHIBI JESATEINBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHHWS, €r0 HHTEPIpETalHH,
NpeoOpa3oBaHHI0 M NPUMEHEHUIO B Pa3JIMUHBIX YYEOHBIX CHUTyalUsX, B TOM YHCJIE HPH CO3JaHUU Y4EOHBIX



MIPOEKTOB B 001acTH (DU3HKH;

BBIABIISITH IPUIMHHO-CIEICTBEHHBIE CBS3M M AKTyaJIM3MPOBATh 3aJady, BBIIBUTaTh TUIIOTE3Y €€ PEIICHHS,
HaXOAWTh apryMEHTHI JUTA JOKa3aTeIbCTBA CBOMX YTBEPKACHHUH, 3aJaBaTh MapaMeTPhl U KPUTEPUH PELICHHS,;

aHAIN3UPOBATh IIOJyYCHHBIE B XOJE PEHICHUS 3aJadd pe3yJbTaTbl, KPUTHUECKH OLEHHWBATh WX
JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3aJadll B 00pa30BATEIbHOW AEATEIHHOCTH, B TOM YHCIE HPH
U3y4eHUH (QU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh NEPEHOCUTH 3HAHMUS 110 (PU3UKE B IPAKTUYECKYIO 00JIaCTh )KU3HECATeIbHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTel;

BBIIBUTaTh HOBBIE U/IEH, NIPEIaraTh OPUTHHAIIBHBIE TOJXO0ABI U PELICHNUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAOLIHE ajlbTePHATHBHBIC PELICHUSL.

3) pabota ¢ napOpMAaIIIEH:

BJAJICTh HaBBIKAMH TTOIYYIECHHUS MH(GOPMALMH (U3NIECKOTO COJCpPKaHUA M3 MCTOYHWKOB PA3HBIX THUIIOB,
CaMOCTOATENBHO OCYIIECCTBIISATh MOWCK, aHAIN3, CHCTEMATH3AlMI0 M HHTEPNPETAlUI0 MHGOPMAINH Pa3INIHBIX
BUZIOB U (hopM mpezncTaBicHNS;

OLIEHMBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCTIONIB30BaTh CPEACTBA HHPOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATUBHBIX U OPraHU3allMOHHBIX 33J1a4 ¢ coO0eHeM TpeOOBaH i IPrOHOMHKHU, TEXHUKH O€30M1aCHOCTH,
THTHEHBI, PeCypcocOepeeHus], NPAaBOBBIX U 3THYECKUX HOPM, HOPM MH(OPMaMOHHOI 6€3011acHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEPKAaHHS B Pa3IMuHbIX popMmarax ¢ y4éTOM Ha3HAUYEHHS MHPOPMAIUU
U LIEJICBOM ayTUTOPUH, BEIOUPAsi ONTUMAJIBbHYIO (POPMY NPEICTABICHUS U BU3YyalU3alnH.

OBnaeHle yHUBEPCaIbHBIMU KOMMYHUKATHBHBIMU JI€HCTBUAMU:

1) obmenHwme:

OCYIIECTBIIAITh OOIIECHNE HA YPOKax (pU3MKH 1 BO BHE-YPOUHOI NEATEIbHOCTH;

pacIio3HaBaTh NPEINOCHUIKNA KOH(QIUKTHBIX CUTYallli U CMAT9aTh KOH(DIMKTHI;

Pa3BEPHYTO U JIOTHYHO MU3J1araTh CBOIO TOUKY 3PEHHMS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEICTB;

2) COBMECTHAS JICSTEIbHOCTD:

MIOHMMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMaHHOW ¥ HHAMBHIYaIbHOH padoTHI;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX JACHCTBHII ¢ y4éTOM OOIIMX MHTEPECOB, U BO3MOXKHOCTEH
KaXJI0T0 4IeHa KOJJICKTHBA;

IIPUHUMATh LENM COBMECTHON JeATeNbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATh JeHcTBUA MO €&
JIOCTHXKEHHUIO: COCTABJSITh IUIAH JACWHCTBUM, pacrlpelelisiTh poJid ¢ y46TOM MHEHHMH Y4YacTHHKOB, OOCYXKIaTh
pe3yabpTaThl COBMECTHOI palboThI;

OIIGHMBATh Ka4yeCTBO CBOETO BKJIAZa M KaXKJOr0 YyYaCTHHKA KOMaHABI B OOWMil pe3ynapTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

IpeAarath HOBBIE IIPOEKTHI, OLECHUBATH HWJEH C IO3WLMHM HOBU3HBI, OPUI'MHAIBHOCTH, NMPAKTHYECKOM
3HaYUMOCTH;

OCYIIECTBIISITH TO3UTHBHOE CTPATETNUECKOE MOBEJCHUE B PA3IMIHBIX CUTYalUsIX, IPOSBIISATH TBOPUECTBO U
BOOOpaxKeHHE, ObITh NHUIINATHBHBIM.

OBnajieHne YHHBEPCAILHBIMH PETyJISITHBHBIMY ACHCTBUSIMH:

1) camoopraHu3ams:

CaMOCTOSATENIFHO OCYIIECTBIIATH I03HABATEIBHYIO AEATENbHOCTh B 007acTH (DU3MKM M aCTPOHOMHH,
BBISIBJIATH POOJIEMBI, CTABUTh M (JOPMYJIHPOBATH COOCTBEHHbBIE 3a]auH;

CaMOCTOSATENIFHO COCTABJIATh IUIAH PEUICHHS pPAcUYETHBIX M KAuYeCTBEHHBIX 3a/ad, IUIAH BBITTOJIHEHUS
MPAaKTUYIECKOH pabOTHI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPeNOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAIUSIM;

pacuupsaTh paMK{ Y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX PEINOYTCHHH;

JleTIaTh OCO3HaHHBIN BEIOOD, apryMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

croco6cTBOBaTh (POPMHUPOBAHMIO M TPOSBICHHIO SPYIUIHMU B 00JIaCTH (DM3HMKH, IOCTOSIHHO MOBBIIIATH
CBOH 00pa30BaTeNIbHBIN U KYJIBTYPHBIH YPOBEHB;

2) CaMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHTYAIWsIM, BHOCHTH KOPPEKTHBBI B JI€ATEIHHOCTH, OIEHHBATH COOTBETCTBHE
PE3yJIbTATOB IIETISIM;

BIIAJICTh HABBIKAMH TIO3HABATENbHOM pe(piIeKcHMH KaK OCO3HAHUS COBEPINAEMBIX JCHCTBHHA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3yIbTATOB U OCHOBAHUN;

HCTIONB30BaTh MPUEMBI peQIISKCHH IS OLIEHKH CUTYAIUH, BEIOOpa BEPHOTO PEIICHMS;

OILICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEILIEHHS [0 UX CHIKEHHIO;

NIPUHUMATh MOTHBBI U apTYMEHTHI JIPYTUX MPH aHAJIN3€ PE3YyIbTaTOB eI TEIbHOCTH;

3) npunsiTHE ceds U APYTHX:

NIPUHUMATB ce0sl, TOHMMAasi CBOM HEJIOCTATKH U JIOCTOMHCTBA;

NIPUHUMATh MOTHBBI M apTYMEHTBI IPYTUX IIPH aHAJIN3€ PE3yJIbTaTOB JESTEIbHOCTH;



MIPU3HABATh CBOE MPABO M IPABO APYTUX HA OMINOKY.

IIpeameTHBIe pe3yabTaThbl OCBOCHUS IPOTPaMMBbl 110 (prsnke. B mpouecce usydenus Kypca Kypca Gpu3uku
yrayoneHHOTO YpoBHS B 10 Kiacce oOydaromuiicss HAyIHTCS:

ITOHUMATh PONIb GU3UKU B IKOHOMHUYECKOH, TEXHOJIOTHIECKON, SKOJIOTHIECKOH, COIMMATFHON B 3THIECKOM
cdepax NEATENBHOCTH YENOBEKa, POlIb W MeCTO (U3MKH B COBPEMEHHOH HAydHOM KapTWHE MHUpa, 3HAYCHHE
OTIMCATENFHOM, CHCTEMATH3UPYIOMIeH, OOBSICHUTEIFHOW WM TPOTHOCTHYECKONW (YHKIWMHA (PHU3MUECKOW TEOpHH —
MEXaHUKH, MOJIEKYJISIPHON (DM3UKH M TEPMOANHAMUKH, POJIb (GPU3UIECKON TEOPUH B (POPMUPOBAHUH IPEICTABICHUH
0 (hU3MUYECKOI KapTHHE MHPA;

pasiuuarh yclOBHS NPUMEHHUMOCTH Mojeseil (U3NYecKux Teld M MPOLECCOB (SBICHHHN): WHEpUUabHAS
cucrteMa oTcuéra, abCOJIOTHO TBEPIOE TEJO, MaTepHalbHas TOYKa, PAaBHOYCKOPEHHOE IBHMXXEHHE, CBOOOIHOE
najieHne, abcooTHO ynpyras aedopmanus, abCOIIOTHO YIPYyroe 1 abCOMOTHO HEYIIPYroe CTOIKHOBEHHS, MOAETH
rasa, JKHIKOCTH W TBEPAOrO (KPHCTAUIMYECKOTO) TeNa, WACAIBHBI TIa3, TOUYEUHBIH 3apsil, OJHOPOIHOE
3NEKTPUYECKOE TI0JIE;

pa3nu4ath ycioBHs (TpaHHULBI, 00JAaCTH) MPUMEHHMOCTH (H3NYECKAX 3aKOHOB, MOHMUMATH BCEOOIINI
xapakxrtep (yHIaMEHTAIBHBIX 3aKOHOB ¥ OTPAHNYEHHOCTH HCIIOJIb30BAHMUS YACTHBIX 3aKOHOB;

aHAIN3UPOBATh W OOBSICHATH MEXaHWIECKHE MPOLECCHI M SBICHHS, WCHONB3YSl OCHOBHBIC NOJIOXKEHHS U
3aKOHBI MEXaHWKH (OTHOCHTEIBHOCTh MEXaHHYECKOTO IBIXCHUS, (OPMyIbl KHHEMATHKH PaBHOYCKOPEHHOTO
IOBIDKCHUS, mpeoOpazoBaHust [lamumess uii CKOPOCTM W HEpeMEINeHMs, 3aKOoHbl HpIOTOHa, NpHUHONI
OTHOCHUTCJIbHOCTHU Fanymeﬂ, 3aKOH BCEMHPHOI'0 TATOTCHUSA, 3aKOHBI COXpaHCHHA HMITYJIbCa H MEXaHHYECKOM
9HEPTHH, CBS3b PabOTHI CHJIBI C M3MEHEHHEM MEXaHWYECKOW 3HEpPI'UH, YCIOBHUS paBHOBECHsS TBEPIOrO Teja), Mpu
3TOM HCIIOJIb30BaTh MAaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHS HPUMEHHUMOCTH (DU3UUECKHX
3aKOHOB: NpeoOpa3zoBanuii ["anuiesi, BTOPOro um Tperbero 3akoHOB HbIOTOHA, 3aKOHOB COXPAaHEHUsI UMITYJIbCa U
MEXaHHUECKOW IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIN3UPOBATh M OOBSCHATH TEIUIOBBIE IPOLIECCHI W SIBJICHHS, WCIONB3YsS OCHOBHBIC IIOJIOXKECHUS
MOJIEKYJISIPHO-KHHETHIECKOH TEOPHH WM 3aKOHBI MOJICKYJSIPHOM (GHM3MKH M TEPMOAWHAMHUKH (CBS3b JABICHUS
UJICANIBHOTO 'a3a CO CPEAHEH KMHETHIECKON YHEPrHel TeIIOBOTO JBIKCHUS M KOHLICHTPALEH ero MOJIEKYJI, CBS3b
TEMITEpaTyphl BEIIECTBA CO CPEAHEH KMHETWYECKOW >HEPrHell TEIUIOBOTO BIDKEHHUS €T0 YaCTHIl, CBA3b NABIICHUS
W/ICANIbHOTO Ta3a ¢ KOHLIEHTPALUeH MOJIEKYN B €T0 TeMIIepaTypoi, ypaBHeHHe Menneneesa—Kianelipona, nepBoiit
3aKOH TEPMOAMHAMHKH, 3aKOH COXpPaHEHHs OJHEPIMHM B TEIUIOBBIX IIpoleccax), NPH 3TOM HCIIOIb30BATh
MAaTEMAaTHYCCKOC BBIPAKCHUE 3aKOHOB, YKa3bIBATh YCJIOBUA NIPUMCHUMOCTH YPAaBHCHUA MeHneneeBa—KnaneﬁpOHa;

aHaJIM3UpoOBaTh U O6'I))ICHSITB QJICKTPHUUCCKUE ABJICHHUA, HCIOJIB3Yyd OCHOBHBIC IIOJIOKCHHA W 3aKOHBI
EKTPOAMHAMHUKHN  (3aKOH  COXpaHEHHUS DJIEKTPUYEeCKOro 3apsga, 3akoH KynoHa, MNOTEHIMAIbHOCTH
QJICKTPOCTATHUUCCKOTO TMOJIsA, MPUHIMUIT CYNCPHO3UIUU IJICKTPUIYCCKUX noneﬁ, Ipru 3TOM YKa3bIBasd YCJIOBUA
MMPUMEHNUMOCTHU 3aKOHa KyJ'IOHa, a TaKXKC MPAKTUYCCKU Ba’XHBIC COOTHOUMICHUA: 3aKOHBI Owma JUIA ydaCTKa Oenu 1
JUIsL 3aMKHYTOW dJeKkTpudeckoi 1uenu, 3akoH Jxoyns—Jlenuna, mpaBuwia Kupxroda, 3akonsr ®apanmes s
JJEKTPOIIH3a);

ONMCHIBaTh (M3MYECKHE TPONECCHl M SBICHUS, WCIIOJNb3yS BEIWYMHBL: II€pPEMEIICHNHE, CKOPOCTb,
YCKOpEHHE, IMITYJIBC TeJla U CUCTEMBI TeJl, CHila, MOMEHT CHJIBI, IaBJICHHE, TIOTEHIHAIbHAs SHEPTUsl, KHHETHIeCKast
SHEpTHsl, MeXaHH4yecKas OJHeprus, paboTa CHIIBI, LEHTPOCTPEMHUTEIIFHOE YCKOPEHHE, CHJIa TSDKECTH, CHIIa
YIIPYTOCTH, CHJIa TPEHHs, MOIIHOCTb, SHEPTUs B3aUMOJCHCTBHA Tena ¢ 3eMiEi BOMM3M €€ MOBEPXHOCTH, YHEPTHS
yIpyroi aehopMaiy Npy>XHHbI, KOJTHYECTBO TEIUIOTHI, A0COJIIOTHAS TEMIIepaTypa Tena, padoTa B TEpMOIUHAMHUKE,
BHYTPEHHSS 3HEPrusl HICaJbHOTO OJHOATOMHOTO ra3a, paboTa MIealbHOIO ra3a, OTHOCHTENBHAS BIIAXKHOCTh
BO3/lyXa, KOI(PQHUIHUEHT IOJE3HOr0 JAEHCTBUS HJCANBHOTO TEIUIOBOTO JIBUTATENsl; JJIEKTPUUECKOE IIoJIe,
HaHpH)KéHHOCTI) QJICKTPHUYCCKOI'O I10JIA, HaHpH)KéHHOCTI) TMOJIA TOYCYHOI'0 3apdaa WM 3apsKCHHOIO Miapa B
BaKyyMeé M B JIUAJIEKTPHUKE, MOTCHIMAN 3IEKTPOCTATUYECKOTO IO, PA3HOCTh MOTEHIHAJIOB, 3JIEKTPOABHKYIIAS
CHJIa, CHJIa TOKA, HAIPSKEHHE, MOILITHOCTh TOKA, 3JIEKTpU4ecKas EMKOCTh IJIOCKOTO KOHJIEHCATOpa, CONMPOTHBIICHHUE
y4JacTKa IENy C I0CIeI0BaTeIbHbIM U MapauICNIbHBIM COSJUHEHHEM PE3UCTOPOB, SHEPIHs AIEKTPHUECKOTO IO
KOHJIEHCATOopa;

OOBSICHATE OCOOCHHOCTH TPOTEKaHUs (DUIUUECKUX SIBJICHUH: MEXaHHYECKOE JIBIKCHHE, TEIIOBOE
JIBIDKCHUE YacTHIl BEIECTBA, TEIUNIOBOE PaBHOBECHE, OPOYHOBCKOE JABWKEHHE, TU(Qy3us, UcTiapeHne, KUIeHHE 1
KOHJEHCAalus, IUIABI€HHE W KPUCTAIIM3aLUs, HANpaBIEHHOCTb TEIUIONEepenadd, dSIeKTpusalus Ted,
SKBUIIOTEHINATbHOCTh NOBEPXHOCTH 3apsKEHHOI0 IPOBOJHHKA;

MMPOBOANUTE HMCCIICJOBAHUEC 3aBUCHUMOCTHU O)IHOﬁ q)HSquCKOﬁ BCJIIMYUHBI OT )IpyTOﬁ C HUCIIOJIb30BAHUEM
NPSAMBIX U3MEPEHHH, IPH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YNbTATHl MOIYUYEHHON 3aBUCHMOCTH
(u3uueckux BeJIMYWH B BHIIE TPAUKOB C YUETOM aOCONIOTHBIX MOTPEIIHOCTEH W3MEPEHHH, JeNaTh BBIBOJIBI IO
pe3yabpTaTaM HCCIIEOBAaHUS,

IIPOBOANTE KOCBECHHBIC W3MCPCHUA q)I/I3I/I‘-IeCKI/IX BCJIIMYMH, IIPU 3TOM BBI6I/IpaTI) ONTHUMAaJIbHBII METOQ
N3MEPECHNA, OLICHUBATDH a0COJIFOTHBIE U OTHOCHUTEIbHEIE TIOTPEITHOCTU NPAMBIX U KOCBEHHBIX HSMCpGHHﬁ;

IIPOBO/UTH OIBITHl II0 IIPOBEPKE IPEAJIOKEHHON THIOTE3bl: IIAHUPOBATH AKCIIEPUMEHT, COOMpaTh
SKCHEPUMEHTANbHYI0 YCTAaHOBKY, aHAJIM3UPOBaThb MOIYYEHHBIE pe3ylbTaTbl W JelaTb BBIBOJ O CTaTyce
MPEeJI0KEHHON TUTIOTE3BI;

coOmoiaTh TpaBWiaa OE€30HacHOrO TpyJda IPH IPOBENCHMM HCCIEIOBaHWH B paMKax ydeOHOro
9KCIIEPUMEHTa, NPaKTHKyMa M Y4eOHO-HCCIENOBATEIbCKOW M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BaHHEM



M3MEPUTENEHBIX YCTPOMCTB U J1a00PaTOPHOTO 00OPYIOBAHNIS;

pemaTh pacuéTHbIC 3aJa4d C SBHO 3aJaHHOW M HESBHO 3aJIaHHOW (PU3NYECKOW MOJIENbIO: Ha OCHOBAHHH
aHalM3a YCIIOBHsSI OOOCHOBBIBAaTH BBIOOD (DM3MUECKON MOIENH, OTBedaromed TpeOOBaHHWAM 3aIadl, NPUMEHSTH
(hopMyIIBI, 3aKOHBI, 3aKOHOMEPHOCTH M IOCTYJAThl (PM3MYECKUX TEOPHH IIPH HCIOJIB30BAHMHM MaTEMaTHIECKUX
METOJIOB PEIICHHMS 3a[Jad, IPOBOANTH PacuéThl HA OCHOBAaHMM MMEIOLIMXCS JAaHHBIX, aHAIN3UPOBATh PE3YIIBTATH U
KOPPEKTHPOBATh METOIBI PELICHUS C YIETOM MOIYIECHHBIX PE3YIbTaTOB;

pemath KauecTBEHHbIEC 3aJayy, TPeOYyIolIe MPUMEHEHHs 3HaHUH W3 Pa3HBIX pa3AeioB Kypca (QU3UKH, a
TaKXKe HHTErpallid 3HAHUM U3 APYrUX IPeIMETOB €CTECTBEHHO-HAyYHOI'O LHMKJIA: BBICTPaMBATh JIOTHUECKYIO
LETIOYKY PaCCYKACHHUH C NCIIOJIb30BAHIEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN M (PU3MUECKUX SIBIICHHI;

UCIIONIb30BaTh TEOPETHYECKUE 3HAHMS ISl OOBSICHEHHS OCHOBHBIX IPHHIUIIOB pabOThl M3MEPUTENIBHBIX
npuOOPOB, TEXHUYECKHUX YCTPOUCTB U TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJMTh NPUMEPHl BKJIaJa POCCHUMCKMX M 3apyOeXHbIX Yy4YEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
00BACHEHHE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHUII;

aHAIN3UPOBATh W OLICHWBATh IOCIEACTBUS OBITOBOW M MPOM3BOJICTBEHHOH NEATENPHOCTH YEJIOBEKA,
CBS3aHHOH C (M3WYECKHMH TIPOLECCAMH, C TIO3WIUA HKOJIOTHUECKOW Oe30macHOCTH, MPEACTaBICHUH O
panroOHaIBPHOM HPHPOJOIONB30BAHIY, @ TAKKE PAa3yMHOM HCIOIB30BAHUU JOCTHKEHHH HAYKW M TEXHOJIOTHH IS
JaTbHEHIIETO Pa3BUTHS YEJIOBEIECKOTO OOIIECTRA;

MIPUMEHATH Pa3INYHbIE CIOCOOBI paboThl ¢ MH(OpManuel (HU3NIECKOTO CONEpKAaHHA C HCIIOIb30BaHHEM
COBPEMEHHBIX HMH(MOPMAIMOHHBIX TEXHOJOTHH, NPH D3TOM HCIOJIb30BaTh COBPEMEHHbIE HWH()OPMALMOHHbIE
TEXHOJIOTMH JJIsl TOWCKa, INepepadOTKH U IpEAbsBICHUs y4eOHOH W Hay4YHO-NOMYJISpHOH WHDOpMaLuH,
CTPYKTYPHPOBAHUSI M MHTEPIPETAlMH WHPOPMALMHU, TONYYEHHOW M3 pa3IMYHBIX HCTOYHHKOB, KPHUTHYECKU
aHAIM3UPOBATh TOJydaeMylo MH(OpPMALUIO U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MUMEIOIIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA HH(POPMAIIH;

MIPOSIBIISITE  OPTAaHM3ALMOHHBIE W TO3HABATENIBHBIC YMEHHS CaMOCTOSTEIBHOTO HPHOOpPETEHHS HOBBIX
3HAHWUH B ITPOIIECCE BBHITIOIHEHHMS MPOCKTHBIX U YU€OHO-NCCIIEI0BATEIbCKUX PadoT;

paboTaTte B TpyNIe C HCIIOJHEHHEM pPa3JIMYHBIX COLMAIBHBIX POJIEH, MIIaHUpPOBAaTh PabOTy TPYIIIH,
palMoOHAIBHO PACHPENENATh AEATEIBHOCTh B HECTAHAAPTHBIX CHTYalMAX, OIEHHBATh BKJIAJ KaXIOTO U3
YYaCTHHKOB I'PYIIIB B PELICHHUE PACCMAaTPUBAEMOM ITPOOIEMBI;

MPOSIBIISITE MOTHBALMIO K Oymymieil mpoecCHOHANbHOW NESATENBHOCTH IO CINEIHAIBHOCTAM (DHU3UKO-
TEXHUYECKOTO MPOQHIIS.

IpeaMerHbie pe3yabTaThl OCBOCHUS MPOTrpaMMbl 10 ¢usnke. B mpouecce u3ydenus kypca Kypca Gpuzuku
yrity6iaeHHoro ypoBHs B 11 kiacce oOydaronuiics HayquTcs:

MOHMMaTh pPOJIb (U3MKW B HKOHOMHUYECKOH, TEXHOJOIMYECKOW, COLMAIBHOM W 3THYEeCKOH cdepax
JIeSITETIbHOCTH YeNIOBEeKa, Pojib M MECTO (M3MKH B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, pOib aCTPOHOMHHU B
MPAaKTUYECKOM NesATeTHbHOCTH YeJIOBEeKa U JaNbHeiIeM Hay4YHO-TeXHHYECKOM Pa3BUTHUH, 3HAUCHHE ONUCATEIbHOM,
CHCTEMaTH3HPYIOIIEH, OOBICHUTENLHON M MPOTHOCTHYECKONH (YHKIMK (U3HYECKON TEOpHH — JIIEKTPOJHHAMHUKH,
CIEIHUATIbHON TEOPHHM OTHOCHUTEIBHOCTH, KBAaHTOBOW (M3MKH, posib (U3NYECKOW TeopuHn B (OPMHUPOBAHUH
MPE/ICTABICHUH O (U3NYECKONH KapTHHE MHpPA, MECTO (M3MUECKOW KapTHHBI MUpA B OOILIEM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUI O IPUPOJIE;

pasinuarh yCcJOBHs INIPUMEHHMOCTH Mojenedl (u3n4ecKux Tela M NpolLeccoB (SBJICHHWN): OIHOPOIHOE
JJIEKTPUYECKOE W OJHOPOJHOE MArHUTHOE OIS, TapMOHMYECKHE KoJIeOaHWs, MaTeMaTHYeCKHil MasTHUHK,
WeaTbHBIM MPYXUHHBIA MasTHUK, TAPMOHUYECKHE BOJHBI, MJICAIBHBIN KOJICOATENbHBIM KOHTYp, TOHKas JIMH3a,
MoJIesIel aToMa, aTOMHOTO SIpa ¥ KBAaHTOBOH MOJIETIH CBETa;

pasznuyath yciaoBUS (TPaHMIBI, 00JacTH) MPUMEHHMOCTH (DU3MUYECKUX 3aKOHOB, MOHHMATh BCEOOIIHIA
xapakrep (yHIaMEHTaJIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh UCIIOJIb30BAHHS YACTHBIX 3aKOHOB,;

aHAJM3UPOBATE U OOBSICHATH IEKTPOMArHUTHBIE MPOIECCH U SBJICHUS, UCTIONb3Ysl OCHOBHBIE IOJIOKEHHUS
W 3aKOHBI 3JIEKTPOJVMHAMHUKHM M CHENHAIbHON TEOPHHM OTHOCHTENBHOCTH (3aKOH COXPAHEHUs 3JIEKTPHIECKOTO
3apsija, cuna Awmepa, cuna JlopeHna, 3akOH 3IEKTPOMarHUTHOM WHAyKUMM, npaBwio Jlenma, cBasp OJIC
CaMOUHIYKIMH B 3JIEMEHTE IEKTPUUECKOH LEMH CO CKOPOCThI0 U3MEHEHUS CUJIBI TOKA, MOCTYJIAThl CIIEHaIbHON
TEOPUH OTHOCUTENILHOCTH DWHINITENHA);

aHAIN3UPOBATh M OOBSICHATH KBAaHTOBBIE ITPOLIECCHI M SBJICHUS, CIIONIB3Ys TTOJIOKEHUsI KBAHTOBOH (DMK
(ypaBHenue OpnmTeitHa 111 QoTtodddekra, mEpBbIM M BTOpOH moOcTynarsl bopa, NMpUHIMI COOTHOIICHHS
HeomnpenenéHaocrelt 'eiizenOepra, 3aKOHBI COXpPAaHEHUS 3apSJOBOTO M MacCOBOTO YWCENl M DHEPTHH B SIEPHBIX
peaKmnusax, 3aK0OH paJInOaKTHBHOTO PacIaia);

OTHCHIBATh (PU3UYECKUE TPOLECCH W SIBICHUS, MCIONB3Ys BEINYHMHBL HANPSKEHHOCTH IIEKTPUIECKOTO
MOJIs, TOTEHIMAT AJIEKTPOCTATUYECKOTO TMOJS, PAa3HOCTh MMOTEHIMAIOB, SJIEKTPOABIDKYIIAS CHIA, HHIYKINS
MarHUTHOTO IIOJII, MarHUTHBIM MOTOK, CHJIa AMIepa, WHAYKTUBHOCTD, AJIEKTPOABIDKYIIAS CHJIa CAaMOWHIYKIIHH,
SHEpPTus MarHWTHOTO IOJISI MPOBOJHHUKA C TOKOM, PEIATHBUCTCKHH HMMITYJIbC, TOJTHAS JHEPTHS, YHEPTUS IMOKOs
CBOOO/IHOM YacTHIIbI, HEPTHS M UMITYJIbC (POTOHA, MACCOBOE YHCIIO U 3apsil Ipa, SHEPTHS CBSI3M s/1pa;

OOBSCHATE  OCOOCHHOCTH  NPOTEKaHWS  (PU3NYECKUX  SIBICHHH:  OJEKTPOMAarHWTHAS  WHIYKIUS,
CaMOMHAYKIMS, PE30HAHC, WHTep(QEpeHLUs] BOJH, JUPPAKIMS, ANUCIEPCHs, IIOJHOE BHYTPEHHEE OTpa)KCHHE,
(oroanexTpuueckuit a3pdekt (pororddekr), anbha- u OeTa-pacnanbl suep, raMMa-u3NIydeHue suep, GusndeckKue
NPUHLMUIIBI CHEKTPAJIBHOIO aHAIN3a U paboTHI J1a3epa;



ONPENENATh HAIpaBJIEHUE MHAYKLIUM MarHUTHOIO IOJSl NMPOBOJHUKA C TOKOM, CHiIbl AMIepa M CHIbI
Jlopenma;

CTPOHUTh M300paXCHHWE, CO34aBaeMO€ IUIOCKHM 3€pPKaJloM, TOHKOW JMH30H, W pACCUMTHIBATH €ro
XapaKTEPUCTUKU;

MIPUMEHSITH OCHOBOITOJIATAIOMINE aCTPOHOMUYECKHE TIOHATHS, TEOPHU M 3aKOHBI [T aHAIIN3a M 0OBSICHEHUS
(hM3MIECKUX TPOIIECCOB, MPOUCXOIIIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKTATAKTHICCKOH Cpele; NBIKCHUS
HEOCCHBIX TeJI, IBOJTIONINY 3BE31 U BeeneHHow;

MIPOBOJIUTH MCCJICIOBAHUE 3aBUCUMOCTEH (DPU3MYCCKUX BEIMYHH C HCIOJL30BAHHEM IPSIMBIX H3MEPCHHIA,
MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl MOIYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIUYHH
B BHJE TpaduKoB C Yy4ETOM aOCONIOTHBIX TOTPEINHOCTEH W3MEPEHHUH, IeNaTh BBIBOJBI IO pPE3yJIbTaTaM
UCCIII0BaHMUS;

MPOBOJIUTh KOCBEHHBIC U3MEPCHUs (PU3MUCCKUX BEIUYUH, IPU ITOM BBIOMpATh ONTHMAJBHBIA METO[
W3MEpPEHUs, OIICHUBATh A0COIOTHBIE 1 OTHOCHTENFHBIC TIOTPEITHOCTH MPSIMBIX M KOCBEHHBIX N3MEPEHUI;

MIPOBOJUTH OTBITHl TI0 TIPOBEPKE INPEAJIOKCHHOW THIIOTE3Bl: IUIAHHPOBATH DJKCIIEPHMEHT, COOMpaTh
SKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY, aHAJIM3UPOBaTh IOJIYYEHHBIE pe3ylbTaTbl M JENaTh BBIBOJ O CTaTyce
MIPEIJI0KEHHON TUIIOTESBL;

ONMCHIBATh METO/BI TOJYUYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUH;

coOmromaTh TpaBWiIa OE30MacHOTO Tpyda NPH TPOBEIACHWH HWCCICHOBAHMA B paMKax Y4eOHOTO
SKCIEPUMEHTa, MpPAaKTUKyMa M Y4eOHO-HCCIEIOBATENbCKOM M NPOEKTHOHW MAEATENBHOCTH C HCIIOJIB30BaHUEM
M3MEPHUTENLHBIX YCTPOHCTB U J1a00paTOPHOTO 000pYI0BaHUS;

pemaTh pacuéTHBIC 3a7aud C SBHO 3aJaHHOW M HESBHO 3aJlaHHON (hU3UYECKO MOJCNbI0: HA OCHOBAHUHU
aHaiM3a yCJIOBHS BbIOMpaTh (hU3UUECKHE MOJIEIH, OTBEYalolle TPeOOBAaHMSAM 33/1a4d, NMPUMEHATh (OPMYJIbI,
3aKOHBI, 3aKOHOMEPHOCTA W TOCTYJIAThl (DU3MYCCKHX TCOPHHA MPHU HCIOJNB30BAHHM MATEMaTHYCCKHX METOJIOB
pelieHuss 3axad, NPOBOAUTH PAcCUETbl HA OCHOBAaHMHM MMEIOIIMXCS JAaHHBIX, AHAJIU3UPOBATh PpE3YyJIbTAThl M
KOPPEKTUPOBATh METO/IbI PELIEHUSI C YUETOM MOIYUEHHBIX PE3YILTATOB;

pemaTh Ka4eCcTBCHHBIC 3a/a4l, TPeOYIoNIie MPUMEHEHU 3HAHUHA M3 Pa3HBIX pa3/elioB Kypca (GHU3WKH, a
TaK)K€ HUHTErpallMd 3HAHUA W3 APYTUX MPEIMETOB E€CTECTBEHHO-HAYyYHOIO LIMKJIA: BBICTPAUBATh JIOTUYECKYIO
[ETIOYKY PacCyXICHHUH ¢ MCIIOJIF30BaHHEM H3yUCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH 1 (YU3HUCCKUX SIBIICHHIA;

HCTIOJB30BaTh TEOPETHUYSCKUE 3HAHUS IS OOBSICHCHHS OCHOBHBIX IPHHIIUIIOB PAaOOTHI W3MEPHUTEIBHBIX
MpuOOPOB, TEXHUYECKUX YCTPOMCTB U TEXHOJIOTUYECKUX MPOIIECCOB;

MPUBOAUTH TPHUMEPH BKJIAZa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(QU3MKOB B pAa3BUTHC HAyKH, B
00BSICHEHHE ITPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHATU3UPOBATh W OLIEHUBATH IOCIEICTBUS OBITOBONH M TNPOW3BOACTBEHHOHN MAEATENBHOCTH YEJIOBEKa,
CBSA3aHHONW ¢ (U3MYECKMMHU TMPOIECCaMHU, C TO3UIHIA DKOJOTMYSCKOW O€30MacHOCTH, MPEACTABICHHHA O
PanMoOHaJIBHOM MPHPOOIIONB30BAHNH, a TAK)KE PA3yMHOM HCIOIb30BAHUH JOCTIDKEHHH HAYKH M TEXHOJOTHH Iis
JTATBHEHINETO Pa3BUTHS YeJI0BEYECKOTO OOIIEeCTBa;

MIPUMEHSATh pa3IMIHBIC CIIOCOOBI PadOTHI ¢ WHpOpManueH (GU3UIESCKOTO COACPKAHUS C HCIOIH30BAHUEM
COBPEMCHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHH, NIPH OSTOM HCIONB30BaTh COBPEMEHHBIE WH(POPMAIMOHHBIC
TEXHOJIOTHH [UIA TIOWCKA, IepepaboTKH W TPEABABICHUSA Y4eOHOW M HAayYHO-MONMYJIPHOM WH(pOpMAaIHH,
CTPYKTYPHPOBaHHS W WHTEPIPETAUH WHPOPMALUH, IMOTYyYCHHON W3 pPAa3TUYHBIX HCTOYHUKOB, KPUTHYCCKH
AHAITM3UPOBATh IMOTydaeMyI0 WH(POPMALHIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMCIOIUXCS 3HAHWIA,
TaK M Ha OCHOBE aHaJIi3a UCTOYHHKA HH()OPMALIIH;

MPOSIBIIATH OPTaHU3AIMOHHBIE M TIO3HABATENbHBIE YMEHHS CaMOCTOSTENLHOTO MPUOOPETEHUS HOBBIX
3HAHUII B IIpoIiecce BBITOIHEHUS IIPOEKTHBIX U yU4eOHO-HUCCIIE0BAaTeILCKUX PadoT;

paborark B TpyIIEe C HCIOJHEHHEM pa3JIMuHBIX COLMAIBHBIX POJIEH, IIaHUpOBaTh pPabOTy TPYIIIbI,
palMOHATIBPHO pacHpeNessTh AEATeNFHOCTh B HECTAHJAPTHBIX CHUTyallMsAX, OLIEHHBATh BKIAA KaxXJIOro U3
YYaCTHHKOB TPYIIIHI B pEIICHUE pacCMaTPUBAEMOH MPOOIIEMBL;

MPOSIBJIATh MOTHBALMIO K OyAymied Npo)eCCHOHANBHON NESITEIBHOCTH IO CHEIHAIBHOCTAM (DHU3HKO-
TEXHUYECKOTO MPOQHIIS.

TEMATHYECKOE IIVNIAHUPOBAHUE

10 KJIACC
KonnuectBo yacos
Ne HanmMeHoBaHue pa3aenos u TeM K o OnexTpoHHBIE (HUPPOBHIE)
HTPOJIbHBI KTHYECKH
/0| TIPOTpPaMMBbI Bcero OHTPOIBHBIC pa CCKHC | »GpasoBaTenbHbIe pecypch

paboTsl paboTEI

Pazzen 1. HAYUHbBII METO/I IIO3HAHM S TTIPUPO/IbI

Hayunslit MeTo O3HAHUSA 6 bubnnorexa [JOK
TPUPOJIBI https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 6

Pazgen 2. MEXAHUWKA
2.1 | Kunemaruka 10 1 Bubmuorexa [TOK



https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97c
Bubmmorexa IIOK
2.2 [Numasmia 10 ! https://m.edscl)lo.ru/7f41c97c
2.3 | Craruka TBEpIOTO TENa 5 1 ﬁtptlgg?/(;eelszg)?}:ﬂ f41c97c
24 3aKOHBI COXpaHEHUs B 10 1 bubnunorexa [JOK
MEXaHHUKe https://m.edsoo.ru/7f41c97c
HWroro 1o pazaeny 35
Paznmen 3. MOJIEKYJIAAPHA A ®U3NKA U TEPMOJJUHAMHUKA
3.1 ﬁgiglf;jlﬂpHOKHHeTquCKoﬁ 15 1 bubmorexa LIOK
Teopu https://m.edsoo.ru/7f41c97c
3.2 Tepmoaunamuka. TennoBsie 20 1 bubaunorexa [JOK
MaIIHHbI https://m.edsoo.ru/7f41c97c
33 ArperaTHbIC COCTOSHHS 14 1 Bubmmorexa IIOK
BeiecTBa. Ma3oBbIe MEPEXOIBI https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 49
Paznen 4. DJIEKTPOJIMHAMUKA
4.1 | DnexTpuueckoe moje 24 1 ﬁggg:?/ﬁiﬁii?ﬁ/?f 41c97¢
4.2 ITocTosHHBIH 7€KTpUYECKUN 24 1 Bubmmorexa [IOK
TOK https://m.edsoo.ru/7f41c97c
Bubmmorexa [IOK
4.3 Toxu B pasmuambIX cpeniax 6 https://m.edscl)lo.ru/7f41c97c
Htoro mo pazneny 54
Pazzen 5. ®USMYECKHUM ITPAKTUKYM
51  Owusnueckuii MpakTUKYM 16 16
Htoro mno paszaeny 16
PesepBHOe Bpems 10
OBILIEE KOJIMYECTBO YACOB I10 170 9 16
[NPOT'PAMME
11 KJIACC
Kommgectso yacos
No 1/m HanmeHnoBanue pa3fenos u Komrponsmsie  TTpakrieckie DrekTpoHHbIe (U(POBBIE)
TEM IIPOTPaMMBI Bceero 00pa3oBaTeNbHBIC PECYPCHI
paboTsl paboTsI
Paznen 4. JIEKTPOJAMHAMUKA
Bubmmorexa [IOK
4.1 MarnutHoe nose 14 https://m.edscI)lo.ru/7f41c97c
4.2 DneKTpoMarHuTHast 13 1 Bubmmorexa [IOK
HHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 27
Paznen 5. KOJIEBAHU A 1 BOJIHBI
5.1 MexaHn4yeckue KoeOaHus 10 ﬁgg?;;;:z;iggﬁﬁ £41c97¢
52 DneKTpOMarHuTHbIE 15 bubanoreka [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
53 Mexannueckue u 10 1 bubanoreka [JOK
JJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41c97¢
°4 | Ommua 25 1 ﬁﬁfiﬁiﬁiﬁﬁﬁ/ﬁﬁxmgn
HUroro no pazaeny 60

Pazzen 6. OCHOBBI CITIELIUAJILHOM TEOPMU OTHOCUTEJIbHOCTU

6.1

Ocuosel CTO

5

1

bubnnorexa [JOK
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Hroro mo paznmery 5

Paznen 7. KBAHTOBAS ®U3NKA

71 KopmyckynspHo-BOITHOBOM 15 bubnunorexa [JOK
Jyan3m https://m.edsoo.ru/7f41c97c

Bubmmorexa IIOK

72 Pusika atoma S https://m.edscl)lo.ru/7f41c97c

73 ®dwu3nKa aTOMHOTO SIpa U 5 Bbubnnorexa [JOK
SIICMEHTAPHBIX YACTHII https://m.edsoo.ru/7f41c97c

HWroro 1o pazaeny 25

Paznen 8. OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHA

81 OJeMeHTHl aCTPOHOMUH H 12 Bubmmorexa IIOK
acTpohM3UKH https://m.edsoo.ru/7f41c97c

Hroro no paszneny 12

Paznen 9. ®UBNUYECKUN [TPAKTUKYM

9.1 ‘ Ou3HYeCKIi MPaKTUKYM 16

16

Hroro no paszneny 16

Paznen 10. OBOBIIAIOIIEE TIOBTOPEHUE
CucremaTusanys u

00001IeHNE TPETMETHOTO
COJICpPIKAHHUS U OITBITA

u MEXIIPEAMETHBIE CBA3U

10.1 JIeSITEIIbHOCTH, 15
pUOOPETEHHOTO PU
U3y4YCHUH Kypca HU3UKH
10— 11 kmaccoB
Htoro mo pazneny 15
PesepBHOE BpeMms 10
OBHIEE KOJIMYECTBO YACOB
1O TTPOI'PAMME 170 4 16
ITOYPOYHOE ITJIAHMPOBAHMUE 10 KJIACC
No KonuuectBo wacoB Jlara DIIEKTPOHHBIE
n/ Tema ypoka Bcer Konrponbn Ilpaktnuec @ HM3y4EH 1AppOBbIC
I % P 5 o oOpa3oBaTeNbHbIE
0 ble padOTBl = KHE pabOThI pecypesI
duzuka — bu6nmorexa LIOK
1  dyngameHTambHas 1 https://m.edsoo.ru/7f41
HayKa O IpUpoJie c97c
Hosmatn n weroms BuGmmorexa LIOK
2 A 1 https://m.edsoo.ru/7f41
HCCIIeIOBAHUS
. c97c
(bUBUYECKUX SIBICHUN
DKCIEPUMEHT U TEOpUs
B [IPOIIECCE MO3HAHUSA bu6muoreka [JOK
3  mpuponsl. Habmonenue = 1 https://m.edsoo.ru/7f41
Y OKCIIEPHMEHT B c97c
¢duzuke
CriocoOsI U3MepeHust bubmorexa [IOK
4 p 1 https://m.edsoo.ru/7f41
(OUBUYECKUX BEITUYUH
c97c
5  AOcomtoTHas u 1 bubmuorexa [{OK
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OTHOCHTEJIbHAS
HOTPEIIHOCTH
M3MEpPEHU
(bU3HYECKUX BEIMYNH

MoaenupoBaHue B
¢buzuke. Poib u MecTo

https://m.edsoo.ru/7f41
c97c

Qusiicn 5 bu6muotexa [JOK
6 q)OpMHPOBaHUHH . https://m.edsoo.ru/7f41
COBPEMEHHOM Hay4yHOI c97c
KapTUHBI MUDA, B
MPAKTUYECKOU
JESITEIbHOCTH JIIOJICH
Mexanundeckoe
nemxkenne. Cucrema
oTcyeTa.
OTHOCUTENHHOCTD bubmmorexa HOK
7 https://m.edsoo.ru/7f41
MEXaHUYECKOTO
c97c
nBwxenud. [psmas u
oOpatHast 3a1a41
MEXaHHUKHU
Pannyc-Bexkrop
MaTepuaIbHOU TOUKH,
€ro MPOEKIUU Ha OCH
KOOpJMHAT. bu6nmorexa LIOK
8 | Tpaekropus. https://m.edsoo.ru/7f41
[TepemenicHue. c97c
Cxopoctb. Ux
MPOEKIMU HA OCH
KOOpJAUHAT
PaBHOMepHOE
IIPSMOJIMHENHOE
JIBIKCHHE. bubnmorexa LIOK
9 | I'paduueckoe onucanue https://m.edsoo.ru/7f41
pPaBHOMEPHOTO c97c
IIPSAMOJIMHEMHOTO
JIBUKCHHUS
Croxenme . bubnuoreka [{OK
10 A epeMeIeHIH i https://m.edsoo.ru/7f41
ckopocrei. Pemenue
c97c
3a1au
HepaBHomepHOE
JBUKECHHE.
%,/Icr;?;ee:;{:ﬂ CKOPOCTD. bubnuorexa [IOK
11 . https://m.edsoo.ru/7f41
IIpssmonuHeitHOE
c97c
JBUKEHUE C
MOCTOSTHHBIM
YCKOpPEHUEM
I'paduueckoe onucanue bubmuoteka [IOK
12 mpAMOTHHEHHOTO https://m.edsoo.ru/7f41

JIBIDKECHHUS C

c97c
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13

MOCTOSTHHBIM
YCKOpEHHEM

CBoOoIHOE IaJICHHE.
YckopeHue cBOOOIHOTO
nmajcHus. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMECHH
U uX rpaduku

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

14

JIBm>keHue Tena,
OpOILIEHHOT0 MO YIJIOM
K TOPU30HTY

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41
c97c

15

16

17

18

KpuBonunerinoe
JIBU>KEeHUE. [[BrkeHune
10 OKPYKHOCTH.
YrnoBas u JIMHENHAA
ckopoctb. [lepuoa u
4acToTa.
LlenTpocTpeMurenbHOe
Y TIOJIHOE YCKOPEHUE

KoHTtposbHas padota
o teme "Kuuemaruka"

IIepBrIif 3aK0H
HrroToHna.
HNuepunansHbie
CHCTEMBI OTCUéTa.
ITpuHMn
OTHOCHUTEIBHOCTH
Tamunes.
HeunepnuansHsie
CUCTEMBI OTCUETa

Cuia.
PaBHozelicTByOIIAs
cuna. Bropoii 3akoH
HrroTona. Macca

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

19

Bzaumopeiicteue Ten.
Tperuii 3akoH HeroToHa

bu6nmorexa LIOK
https://m.edsoo.ru/7f41
c97c

20

[IpuHnun
CYNEPNO3UIUU CHUJL.
Pemenue 3amau Ha
MPUMEHEHNE 3aKOHOB
Hrrotona

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
c97c

21

22

3aKOH BCEMUPHOTO
TATOTSHUS.
DKBHUBAJIEHTHOCTH
rpaBUTALMOHHOM U
WHEPTHOW MacChI

Cuia TSHKeCTH U
YCKOpeHHUe CBOOOTHOTO
MageHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
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JIBmkeHre HeOECHBIX
TCJI U UX
HUCKYCCTBCHHBIX

bubnunorexa LIOK

23 https://m.edsoo.ru/7f41
cryTHUKOB. [lepBas c97c
KOCMHUYECKasi CKOPOCTb.
3axonbl Kenuepa
Cuia ynpyroctu. 3aKoH bubmorexa LIOK
24 ’ https://m.edsoo.ru/7f41
I'yka. Bec Tena
c97c
Cuna tpenus. [Ipupona
Y BUJIbI CUJI TPEHUS. bu6nmoreka [IOK
25 | JIBWOKEHHE B KHJIKOCTH https://m.edsoo.ru/7f41
Y Ta3e ¢ y4éTOM CHIIBI c97c
COTIPOTHUBIICHUSI CPEIIBI
BIICHUE.
?Ezlgf)cmeanecxoe bubmorexa HOK
26 https://m.edsoo.ru/7f41
nmasienue. Cria
c97c
Apxumena
AOGCOmIOTHO TBEpAOE
teno. [loctynarensHoe
27 W BpamaTtelbHOe
JBUKEHHE TBEPAOTO
Tena
MOMEHT CuJIb
28 | OTHOCHUTENIBbHO OCU
BpaieHus. [1neqo cuibl
CrnoskeHue CUll,
MPHTIOKCHHPIX K bubmuoreka [IOK
og  TBEpIOMY Teny. Llenp https://m.edsoo.ru/7f41
TSKECTHU Tena. Y CIoBuUs c97c
paBHOBECHSI TBEPIOTO
tena. Buael paBHOBecHs
bu6nmorexa LIOK
30  Pemenue 3amau https://m.edsoo.ru/7f41
c97c
KOHTpOJ‘I'{:HaSI pabota Bubnmorexa [JOK
31 orteme Jlunamuica. https://m.edsoo.ru/7f41
Craruka TBEpAOro
" c97c
Tena
Nmiynse
MaTepHAIbHON TOYKH,
CHCTEMBI bubmmoreka [JOK
32 MATCPHAILHBIX TOHCK. https://m.edsoo.ru/7f41
LleHTp Macc CUCTEMBI c97c
MaTepHaATbHBIX TOYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc
WMritynbc cuitbl 1
33  u3MEHEeHHEe UMITyJIbCa

Tena. 3aKoH
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COXpaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHHUE

MomMmeHT uMiysbsca

MaTEepUaIbHON TOUKH.
IIpencrasnenue o

34 COXpPaHEHUHU MOMEHTA
HMITyJIbCa B
LHEHTPAIbHBIX MOJISAX
bu6nmmoreka [IOK
35 | Pemienue 3agau https://m.edsoo.ru/7f41
c97c
Pabora cuiibl Ha ManoM
1 H1d KOHCHHOM bubmuorexa [IOK
36 | LCPCMCIICHIH. https://m.edsoo.ru/7f41
['paduueckoe c97c
npecTaBieHue padboThl
crJibl. MOIIIHOCTB CHJIbI
Kunernueckas sneprusi.
TeopGeMa 206 131\3461?;HHH bubmorexa [IOK
37 N https://m.edsoo.ru/7f41
KHHETHECKOH SHEprun c97c
MaTepUaIbHOU TOUKU
[ToreHuManbHBIE U
HEMOTEHIUAIbHBIE
38 | cmbl. [loreHnmansHas
sHeprus. Bropas
KOCMHYECKasi CKOPOCTh
Tperbs kKocMuYecKas
ckopocTb. CBsI3b
paboThl
HEMOTEHIUATbHBIX CHJI bubnmnorexa [JOK
39 | ¢ uzMeHeHHEM https://m.edsoo.ru/7f41
MEXAHUUYECKON SHEPTUU c97c
CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUU
VYnpyrue u Heynpyrue
CTOJIKHOBEHHUSI. bubmuoreka [{OK
40  VYpasuenue beprymiu https://m.edsoo.ru/7f41
IS UaeaabHOU c97c
KUJKOCTH
KOHTpOJ‘I'{)HaSI pabora Bubnmorexa [IOK
41 MO TEMC 3aKomb! https://m.edsoo.ru/7f41
COXpaHEHUS B
" c97c
MEXaHUKe
PazButne
MPCEACTABTICHIH © bubmuoreka [IOK
42  MPHPOAS TEIIOTEL https://m.edsoo.ru/7f41

OcCHOBHBIE TIOJIOKEHUS
MKT. Juddy3us.
bpoynosckoe

c97c
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NIBIDKEHHUE

43

44

Ctpoenue
ra3000pa3HbIX, KUIKUX
U TBEPJBIX Tell.
Xapakrep JBUKEHUS U
B3aUMOJICUCTBUA
YacTHI] BEIIECTBA

Macca u pazmepsl
MOJIEKYJI (ATOMOB).
KonnuectBo BemecTna.
ITocrosinHast ABorazipo

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

45

Temneparypa.
TeroBoe paBHOBECHE.
Ixama Ienscus

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41
c97c

46

Pemenne 3amau

bubmuoreka [{OK
https://m.edsoo.ru/7f41
c97c

47

48

W neanbupiii ras.
I'a30BBIE 3aKOHEI

YpaBHeHue
MenneneeBa-
Knaneiipona. Pemenne
3a1a4

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

49

AoOconroTHas
TeMIiepaTypa. 3aKoH
JlanbToHa

50

51

52

N3onpoueccel B
U7eaIbHOM rase ¢
MTOCTOSITHHBIM
KOJIMYECTBOM BEIECTBA

I'paduueckoe
npejcTaBiIeHue
M30IPOLIECCOB:
U30TepMa, U30X0pa,
n3zobapa

OcHOBHOE ypaBHEHHUE
MKT

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41
c97c

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

53

Pemenue 3agau

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

54

CBs13b a0COIIOTHOM
TEeMITepaTyphl
TEPMOIMHAMUYECKOM
CHUCTEMBI CO CpeaHeNn
KHUHETUYECKOMH
SHEprueu
MOCTYNATEIbHOTO
TEMJI0BOr0 JBM)KCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
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e€ yacTull

55

56

57

0O00011EeHuEe 1

CHCTEMAaTHU3aLUs
3HAHUM 110 TEME
"OcHoBel MKT"

KontponsHas padora
1o Teme "OCHOBEI
MKT"

TepMoguHamuueckast
CUCTEMa. 3aJaHue
BHEILIHUX YCIIOBUU ISt
T/l cucrembl. BHennne
Y BHYTPEHHUE
rapaMeTphl.
[Tapamerpsr T/
CHUCTEMBI KaK CpeIHUE
3HAYCHUSI BEJTUYHUH,
ONKMCHIBAIOIINX €€ Ha
MHUKPOCKOITMYECKOM
YpOBHE

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

58

Hynesoe nauano
TEPMOJIMHAMUKH.
Camonpou3BoJibHas
penakcarus T/]
CHUCTEMBI K TEIIJIOBOMY
PaBHOBECHIO

59

Monens uzieanbHOro
ra3a B TEpMOJIMHAMUKE.
Ycenosus
IIPUMEHUMOCTH 3TOU
MOJIENH

60

YpaBHeHue
Menneneena-
Knaneiipona u
BBIPKECHUE JUIS
BHYTPEHHEHN 3HEpruun

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

61

Bripaxxenue nis
BHYTPEHHEHN HEPrUun
O0JIHOATOMHOT'O
HICaJIbHOTO rasa.
KBasucraruueckue u
HECTaTUYECKUE
MPOLECCHI

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

62

OnemeHTapHas paborta
B TEPMOJIMHAMMUKE.
Brraucnenue paboTbl
o rpaduKy mporecca
Ha pV-nuarpamme

but6mmorekxa [IOK
https://m.edsoo.ru/7f41
c97c

63

Termmonepenaya kak
Croco6 U3MEHEeHHsI

but6mmoreka [IOK
https://m.edsoo.ru/7f41
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BHYTPEHHEHN YHEPTUHN
TJ1 cuctemsl 6e3
CoBepIIeHHs pabOTHI

c97c

64

Konsexmus,
TEIJIONPOBOIHOCTbD,
U3JIyYCHHUE

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

65

KonnyecTBO TEIIOTHL.
TenmoéMKOCTh Tela.
VY aenpHas U MOJIApHAs
TEIIOEMKOCTH
BEIleCTBa. Y IeJIbHAas
TEIJIOTa CTOPAHUS
TOILIMBA

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41
c97c

66

Pacuér xommuecTBa
TEIJIOTHI ITPU
Temionepeaaye

bubmuoreka [IOK
https://m.edsoo.ru/7f41
c97c

67

[TonsiTue 06
ananabaTHOM Iporiecce.
IlepBblii 3ak0H
TEPMOJUHAMUKHU

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

68

69

70

71

72

KonuuecTBo TemioTs! u
paboTa Kak Mepbl
W3MEHEHUS1 BHYTPEHHEH
sHepruu T/] cucremsl

Bropoii 3akoH
TEPMOJIUHAMUKH IS
PaBHOBECHBIX U
HEpPaBHOBECHBIX
HPOLIECCOB.
HeoGpatumocTs
HPUPOJTHBIX TPOIIECCOB

[IpuHIMIIBI AENCTBUSA
TermioBbix MamuH. KIT/]

MakcumanbsHOe
3nauenue KITJI. [ukn
Kapno

Penrenue 3amau

bubmuoreka [{OK
https://m.edsoo.ru/7f41
c97c

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bubmmoreka IIOK
https://m.edsoo.ru/7f41
c97c

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c

73

74

75

DKOIOTrHYeCKHe
aCHEKTHI
HCITOJIb30BaHUS
TEIUIOBBIX JIBUTATEIICH.
TennoBoe 3arpsi3HEHUE
OKPYKAarOIIei Cpebl

Pemenue 3amau

0O0001eHue n

bub6mmorekxa [IOK
https://m.edsoo.ru/7f41
c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
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76

CHCTEMAaTH3aIIs
3HAHUM I10 TEME
"TepMoHaMUKa.
TenmoBrie MalIuHb"

Kontponsnas pabora
10 TEME
"TepMoaMHAMUKA.
TenmoBrie MalTuHEL"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

77

[TapooOpa3zoBanue u
KOH/JICHCAIIUS.
Ucnapenue u kuneHue.
VY nenbHas Temiora
napooOpa3zoBaHus

78

Hacrwimeunnsie n
HEHACHIIICHHBIC TIAPHI.
KauecTBennas
3aBHCHMOCTD
IUIOTHOCTH M JABJICHHS
HACBIIIIEHHOTO 11apa OT
TEeMIIepaTyphbl, UX
HE3aBUCUMOCTH OT
00BEMa HACBIILIEHHOT'O
napa. 3aBUCUMOCTb
TEMIIepaTypbl KUTICHUS
OT JIaBJICHUS B
JKHJIKOCTH

79

BrnaxnocTs Bo3ayXa.
AOGcomroTHas 1
OTHOCHTEIbHAS
BIIAYKHOCTh

80

Pemenue 3agau

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

81

TBépmoe Teno.
Kpucranmnmueckue u
amopdHbIe Terna.
AHUN30TpONUs CBOMCTB
KpPHUCTAJIJIOB

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

82

IImaBnenue u
KpHCTaJUIM3aLHS.
VaenpHas Temnora
ILIABIICHHS.
Cyb6numarus

bub6mmorekxa [IOK
https://m.edsoo.ru/7f41
c97c

83

Hedopmaruu TBEPIOTO
tena. Pactshkenne u
cxkarue. CaBur.
Monayns FOnra. [Ipenen

ynpyrux aedopmariuii

84

TennoBoe pacmmpenue
JKUJIKOCTEN U TBEPBIX

but6mmoreka [IOK
https://m.edsoo.ru/7f41
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Tel. AHTapMOHU3M c97c
TEIUIOBBIX KOleOaHui
YaCcTHII BEIECTBA
[IpeoOpazoBanue bubmuorexa [IOK
85 sHepruu B (a3oBbIX https://m.edsoo.ru/7f41
nepexoiax c97c
YpaBHEHHE TEIIOBOrO BH6H_HOTeKa HOK
86 Satatca https://m.edsoo.ru/7f41
c97c
bu6nmmoreka [IOK
87 | Pemenue 3aqau https://m.edsoo.ru/7f41
c97c
IToBepxHOCTHOE
HaTsDKEHUE.
amumuapenae s BuGmorexa LIOK
88 HCKpHBIIEHHOG https://m.edsoo.ru/7f41
MMOBEPXHOCTHIO co7c
xuakoctu. Dopmyna
Jlarumaca
O06o0061IEHNE U
cHUCTEeMaTH3aIus
3HaHWUM IT0 TEME EH6H_HOTeKa HOK
89 Arperatibie https://m.edsoo.ru/7f41
COCTOSTHUS BEIIECTBA. co7c
®a3oBbIe IEpexobl"
KonTtponbHnas padbora
go 1O Teme "ArperaTHble
COCTOSIHHSI BEIIIECTBA.
dPa3oBbIe EPEXObI"
DneKkTpu3anus Ten 1 e€
MIPOSIBIICHUSI.
DNEeKTpUYECKHid 3apsi. Bubsorexa [IOK
91 /lsa Buna https://m.edsoo.ru/7f41
3JIEKTPUUYECKUX 97c
3apsoB. [IpoBoiHUKY,
TUDIIEKTPUKU U
MTOJTYITPOBOTHUKHU
DJIeMEHTapHBIN
92 ANEKTPUYECKUH 3apsi.
3aKOH COXpaHEHUs
AIEKTPUUECKOTO 3apsia
Bzaumoneiictere
93 | 3apsnoB. ToueuHsle
3apsiabl. 3akoH Kynona
but6mmoreka [IOK
94 | Pemenne 3amau https://m.edsoo.ru/7f41
c97c
95 DIIeKTPUUIECKOE TOJIE. bubnuotexa [JOK

Ero netictBue Ha

https://m.edsoo.ru/7f41
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JIEKTPUUYECKUE 3aPsi/IbI

c97c

Hanpspok€HHocTh
AIIEKTPUYECKOTO IOJIS.
[TpoOHEIii 3apsi.

bu6nmoreka [IOK

96 JluHMYM HANPSHKEHHOCTH https://m.edsoo.ru/7f41
AJIEKTPUICCKOTO TTOJIA. c97c
OnnopoaHoe
AIEKTPUUYECKOE T10JIe
[ToTeHunanbHOCTH
AIIEKTPOCTATUYECKOTO
97 | nomns. Pa3znocth
MOTEHIINAIOB U
HapsDKEHUe
IlorennuansHas
DHCPTHA 3apstiia b bubnuoreka [IOK
gg OTICKTPOCTATHICCKOM https://m.edsoo.ru/7f41
noste. Ilorennman c97c
ANEKTPOCTATUYECKOTO
OJISt
CBs13b HANPSHKEHHOCTH
0JISL U Pa3HOCTHU Bbu6mmoteka [JOK
99 moTEHUMAIOB IS https://m.edsoo.ru/7f41
AIIEKTPOCTATUICCKOTO c97c
oJIst
10 [TpunImn bu6nmorexa LIOK
g | Cymepnosuiuu https://m.edsoo.ru/7f41
IIEKTPUUYECKUX MOJIEH c97c
10 bubnmorexa LIOK
1 Pemrenue 3amau https://m.edsoo.ru/7f41
c97c
Jo | e romemoro BuGmotexa 110K
' https://m.edsoo.ru/7f41
2 | paBHOMEPHO
N c97c
3apsKeHHOU chepsl
[Tone paBHOMEpHO
3apsHKEHHOTO 10
10 00béMy mrapa. [Tone bubmuorexa [IOK
3  DaBHOMEPHO https://m.edsoo.ru/7f41
3apsSHKCHHON c97c
OecKoHeuHOU
TUTOCKOCTH
IIpoBoHMKH B
10  2MEeKTPOCTATHYECKOM
4 mone. YcioBue
paBHOBECHS 3apsI0B
UDJICKTPUKH U
10 filo;;relpogo;[HHKH B bubmorexa IOK
https://m.edsoo.ru/7f41
5 | DIIEKTPOCTATHYECKOM
c97c
noJje
10 Konpgencarop. bubmuoteka [IOK
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6 | DiekTpoéMKOCTH https://m.edsoo.ru/7f41
KOHJICHCATOPA. c97c
DIIEKTPOEMKOCTh
TJIOCKOTO
KOHJICHCATOpa
10 [TapannensHoe bubnuorexa [JOK
7 coemuHenue https://m.edsoo.ru/7f41
KOHJICHCATOPOB c97c
10 ITocaenoBarenbHOE bu6nmmoreka [IOK
g  coenuHenue https://m.edsoo.ru/7f41
KOHJICHCATOPOB c97c
10 Dueprus 3apsKEHHOTO bubmorexa LIOK
https://m.edsoo.ru/7f41
9 KOHJIEHCATOpa
c97c
11 bubmuoreka [{OK
0 Pewienne 3amau https://m.edsoo.ru/7f41
c97c
11 JIBr>keHue 3apssKeHHON bubnnorexa [JOK
| | UACTHIIbI B OTHOPOIHOM https://m.edsoo.ru/7f41
AIIEKTPUICCKOM T10JIS c97c
11 bubnunoreka LIOK
5 Pemrenue 3anau https://m.edsoo.ru/7f41
c97c
O06o6mIeHne u
11 cucremaruzanus
3 3HaHWII 1O TeMe
"DnexTpuueckoe nojue"
11 KonTponbnas pabota bubnnorexa [JOK
4  ToTeme https://m.edsoo.ru/7f41
"DnekTpuueckoe mnoie" c97c
Cuina toka.
ITocTosHHBIN TOK.
11  VYcnoBus
S  CyIecTBOBaHHS
MOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA
11 HcTtouyHuKH TOKA.
6 | Hampsnkenue u D/1C
11 3akon Oma 1 yyacTka
7 lemn DneKTpuuecKoe
COIPOTHBIICHUE
3aBUCUMOCTh
y | ompomHBELA BuGorera LOK
https://m.edsoo.ru/7f41
8 | mpoBOIHUKA OT €ro 97c
JUTHHBI ¥ TIOMIATH
MOTIEPEYHOTO CEUCHUs
11 VnenbHoe bubmuoreka [{OK
g  COMpOTHBICHHE https://m.edsoo.ru/7f41

BelllecTBa. Pemenue

c97c
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3a1a4

ITocnenmoBarensHOE,
1p | TapaienbHoe, bubnunorexa LIOK
g | CMemanHoe https://m.edsoo.ru/7f41
COCTMHCHHUE c97c
MIPOBOTHUKOB
12 Pacuér pa3BeTBIEHHBIX bubmuorexa [IOK
| OVIEKTPHHECKHX 1erei. https://m.edsoo.ru/7f41
ITpaBuna Kupxroda c97c
12
5 Penienue 3anau
12 Pabora snexrpuaeckoro Bu6muoteka [JOK
3 | TOKa. 3akon J[xoyas — https://m.edsoo.ru/7f41
Jlenna c97c
12 bubnuoreka [{OK
4 Pemienne 3amau https://m.edsoo.ru/7f41
c97c
MomnocTts
1p | MIEKTPHYECKOTO TOKa.
5 TermoBast MOIIIHOCTb,
BBIZICIIIEMas Ha
pe3ucrope
12 bubnuoreka [{OK
5 Pemienne 3amau https://m.edsoo.ru/7f41
c97c
12 O/1C u BHyTpEHHEE
7 CONPOTHBIIEHHE
HMCTOYHHKA TOKA
12 3axon OMa 1 HOJTHOH bu6nmorexa LIOK
8 (3aMKHYTOH ) https://m.edsoo.ru/7f41
3JIEKTPUYECKOH 1IeNU c97c
12
9 Pemenue 3agau
bu6nunorexa LIOK
13 Mompocts ncrowmmKa https://m.edsoo.ru/7f41
0 | Toka
c97c
bu6nmorexa LIOK
13 KopoTkoe 3ambikaHue https://m.edsoo.ru/7f41
c97c
13 Kongencarop B nenu
2  TOCTOSHHOTO TOKa
13 but6mmoreka [IOK
3 Pemenne 3amau https://m.edsoo.ru/7f41
c97c
13 Pemienne 3amad mo Teme bubnunorexa LIOK
4 "TlocTOSHHBIH https://m.edsoo.ru/7f41
IIEKTPUYECKUH TOK" c97c
13 | Pemrenue 3amad 1o TeMe bu6nunorexa LIOK
5  "IloctostHHBII https://m.edsoo.ru/7f41
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AIEKTPUYECKUM TOK"

c97c

Penrenue 3amau mo reme

(]3'3 "ITocTostHHBIHI
3JIEKTPUYECKUNA TOK"
0O00011EeHE U
13  cucTeMarusaius
3HAaHUU IO TEME
! "ITocTostHHBII
3JIEKTPUYECKUNA TOK"
13 KonTponbnas pabota
g  loTeme "[TocTostHHBII
AIEKTPUYECKUM TOK"
DJIeKTpruYecKas
MIPOBOJIUMOCTH
13  pa3IMYHBIX BEIIECTB.
9 | DrexkTpuYecKuit TOK B
MeTaax.
CBepXInpoBOAUMOCTh
DIIEKTPUUECKUI TOK B
14 PAacTBOpax m pacrutaBax
g  O/eKTPOITHTOB. 3aKOHBI
®dapanes s
AIEKTPOIIHU3a
14  DnexTpuyeckuii TOK B bubmorexa [IOK
1 rasax. [l1asma https://m.edsoo.ru/7f41
c97c
14 DIIEKTPUUECKUI TOK B bubnnorexa [JOK
5 | BaKyywme. BakyymHbIe https://m.edsoo.ru/7f41
npubopbI c97c
14  DnexTpuueckuil TOK B EH6H_HOTeKa 0K
R g— CSgt;)i.//m.edsoo.ru/7f41
14  TlonynpoBOJHUKOBBIE bubmorexa [OK
4 npuGops! https://m.edsoo.ru/7f41
c97c
duznyeckui
MPaKTUKYM I10 TEME
"N3mepeHune cuiibl TOKa
U HATIPSDKEHUS B IISTTH
MTOCTOSTHHOTO TOKA MPH
MOMOIIIY aHAJIOTOBBIX U
14 U (POBBIX
5 M3MEPUTEIbHBIX

npuOopoB" UIH
"3HaKOMCTBO C
nudposoit
nabopaTopueit o
¢duzuke. [Ipumepst
U3MEpEeHUs PU3NUECKUX
BEJIMYHH MTPHA TTIOMOTITN
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14

14

KOMIThIOTEPHBIX
TATYUKOB"

dusnueckui
IPAaKTUKYM I10 TeMe
"N3yuyeHue
HEPaBHOMEPHOTO
JBYOKEHUS C LENBIO
olpeeneHus
MI'HOBEHHOH ckopocTh"

Dduznueckuit
MIPaKTUKYM I10 TEME
"N3MepeHue yCKOpeHus
P TIPSIMOJIMHEHHOM
PaBHOYCKOPEHHOM
JIBIKEHUH T10
HAKJIOHHOH IIJTIOCKOCTH"
nnu "UcciaenoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHH MPHU
PaBHOYCKOPEHHOM
JIBYDKECHUN"

14

14

dusnueckuit
MPAKTHKYM I10 TeMe
"N3mepenune yckopeHus
CBOOOHOTO TaieHus"
i "U3yuenue
JIBIDKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAIIBHO"

dusnyeckui
MPAKTUKYM I10 TEME
"N3y4eHne qBUKECHUS
TeNa Mo OKPY>KHOCTH C
IIOCTOSIHHOM 110
MOJyJIFO CKOPOCThIO"
nmu "UccnenoBanue
3aBUCHUMOCTH Tepro/ia
oOpareHus
KOHUYECKOI0 MasiTHUKa
OT €ro napamerpon"

15

Pusznyeckui
MPaKTUKYM T10 TEME
"N3mepenue
PaBHOACHCTBYOLIEH
CHUJIBI TIPU ABUKEHUU
Opycka 1Mo HaKJIOHHOM
MJIOCKOCTH" MU
"IIpoBepka runoTessl 0
HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS
Opycka Mo HaKJIOHHOM




IUIOCKOCTH Ha 3aaHHOE
paccTosiHue OT €ro
macce!"”

15

15

dusnueckuit
MPAKTUKYM I10 TeMe
"UccnenoBanue
3aBUCUMOCTH CHJI
YIPYTOCTH,
BO3HUKAIOIIHUX B
NpYXUHE U PE3UHOBOM
oOpasiie, OT ux
nedhopmaruu' uin
"N3ydyeHne qBUKECHUS
CUCTEMBI Tell,
CBSI3aHHBIX HHUTHIO,
MEePEKUHYTON yepes
n€rkuii 6710K"
Pusznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
kod(durmenTa TpeHus
10 BEJIMYMHE YTIIOBOIO
koa(durmenta
3aBucumoctu Frp(N)"
nnu "UcciaenoBanue
JBIKEHUS OpycKa 1o
HAKJIOHHOM MJIOCKOCTH
C TIEpEMEHHBIM

ko3 duImeHTOM
TpeHus" win
"N3y4eHne qBUKECHUS
rpy3a Ha Bally C
TpeHueM"

15

15

dusnyeckui
MPAKTUKYM I10 TEME
"Uccnenoanue
YCIIOBUI paBHOBECUS
TBEPIOTO TENA,
HMEIOILETO OCh
BpallleHUs" WIN
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T
CWJI YIIPYTOCTH" MM
"N3yuenune
YCTONYUBOCTH
TBEPJIOTO TENA,
MMEIOLIETO IUI0IAlb
onops!"
duznyeckui

IIPAKTUKYM I10 TEME
"U3mepeHue uMmynbca




TeJa 10 TOPMO3HOMY
nytu" uinm "U3mepenue
CHJIBI TATH, CKOPOCTH
MOJICITH SJIEKTPOMOOUIIS
Y MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE
W3MEHEHUS UMITYJIbCA
TeJa C UMIYJIbCOM
CHJIBI" WUJTH
"UccnenoBanue
COXpaHEHHUs UMITYJIbCa
[IPH YIIPYTOM
B3auMOJICUCTBUN" WU
"Uzmepenue
KHHETHYECKON SHEPTUU
TeJa 10 TOPMO3HOMY

yTH

15

dusnueckuit
NPaKTUKYM I10 TEMe
"N3yuenue
U30TEPMUYECKOTO
nporiecca
(pexoMeH/10BaHO
UCIIOJIb30BaHUE

1 poBon
nabopaTopun)" WIn
"N3y4yeHne n30X0opHOTro
npouecca" win
"N3ydyeHune n3o00apHoOro
npouecca" win
"IIpoBepka ypaBHEHUS
cocrosiHus"

15

Dduznueckuit
MPAKTUKYM I10 TeMe
"N3MepeHue yaeapHOM
TEIJIOEMKOCTH" FITH
"UccnenoBanne
mpoliiecca OCThIBaHUS
BelecTBa' MM
"Uccnemopanue
aaunabatHoro mporecca"
niu "U3yuenne
B3aUMOCBSI3U SHEPTUU
MEXMOJICKYJISIPHOTO
B3aUMOJICHCTBUS U
TEMIIEPATYPhI KHTICHUS
JKUIKOCTEH"

15

Duznueckuit
MPaKTUKYM I10 TEME
"U3yueHue
3aKOHOMEPHOCTEN
HCTIApEeHUS KUJIKOCTE"




15

unu "U3mepenue
YAEIBHOM TEIUIOTHI
IUIABJICHUA JIbaa" WIn
"N3y4yeHue cBOICTB
HACBHILIEHHBIX MapoB"
un "U3mepenue
abCoMIOTHOM
BJIQYKHOCTH BO3/yXa U
OIICHKa MAacChl I1apoB B
rnoMeleHun".
N3mepenne

Ko dunenTa
MOBEPXHOCTHOTO
HATSHKEHUS

Dduznmueckuit
MPAKTUKYM I10 TeMe
"Habmoneune
MIpEBpAIICHUS YHEPTUU
3apsKEHHOTO
KOH/JIEHCATOpa B
SHEPTUIO U3TyUEHUS
cBeTonuoma’ Wi
"N3y4yeHue npoTeKaHus
TOKA B IIEIH,
coaepKalein
KOHJIeHcaTop" uiu
"Pacnipenenenue
Pa3HOCTHU MOTEHIUAIOB
(HampsKeHUs ) TpU
MOCIIEIOBATEIIbHOM
COCIMHEHHIH
KOHJIEHCAaTOpoB"

15

16

dusnyeckui
MPaKTUKYM I10 TEME
"UccnenoBanue
CMEIIaHHOTO
COEIMHEHUS
pe3ucTopoB" uiu
"N3MepeHue yaeapHOro
COTIPOTHUBIICHUS
MPOBOJIHUKOB" UITN
"UccnenoBanue
3aBUCUMOCTH CHUJIbI
TOKa OT HANPSDKCHHS
JUTSL JIAMITBI
HakajauBaHus"

Dduznueckuit
MIPaKTUKYM T10 TEME
"HaOmroneuue
aJIeKTpon3a" UiIn
"N3mepenue 3apsa
OJJHOBAJIEHTHOI'O MoHa"




nnu "UcciaenoBanue
3aBHCHMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TeMnepaTypbl' Win
"CHsATHE BOJBT-
aMIIepHOM
XapaKTEePUCTUKU
nuoxna"

16

Pe3epBHBIit ypOK.
O0o061IeHNE U
CHCTEeMaTH3aIus
3HAHUM I10 TEME
"Kunemaruka"

16

PesepBHBIil ypoK.
O06o6mIeHne u
cHUcTeMaTH3aIUs
3HAHUU 110 TEME
"Inaamuka"

16

16

16

16

PesepBHBIil ypoK.
O0o0061IeHNE U
CHCTEMAaTHU3alH
3HAHUH 110 TEME
"CraTuka TBEpJI0ro
Tena"

PeszepBHBIil ypok.
0O0001eHne u
cucTeMaTH3anus
3HAHUH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

PesepBHBIi ypOK.
O06o06mIeHNE U
CHCTEMAaTH3aIHsI
3HAHUM I10 TeMe
"OCHOBBI

MOJICKYJIAPHO-KUHCTUYC

CKol Teopun"

PesepBHBIi1 ypOK.
O06o061IeH e U
CHCTEMAaTH3allHs
3HAHUM I10 TeMe
"TepmonHAMMUKA.
TenmoBrle MalIuHb"

16

PesepBHBIi ypOK.
0O00011eHne 1
CUCTEMATH3aLM
3HAHWM 110 TeEME
"ArperaTHble
COCTOSIHMS BELIECTBA.
®Pa30Bble IEPEXObI"




Pe3epBHBIiT ypOK.
O6o006menne u
cucTeMaTu3anus
3HAHUM 110 TEME
"JnexTpuueckoe nose"

Pe3epBHBIit ypOK.
O0o061IeH e U
CHCTEeMaTH3aIus
3HAHUH 10 TeMe
"TTocTOSTHHBIHN
ANEKTPUUECKU TOK"

PesepBHBIi ypOK.
0O00011eHuE 1
CHCTEMAaTHU3allHs
3HaHuu 1Mo reme "Toxu
B Pa3JIMYHBIX cpenax”

OBILEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

Ne
/o

11 KJIIACC

Tema ypoka

170

8

KommuectBo yacos

16

Bcer
0

KonTposiba
bIe paboTHI

[IpakTrueck
ne paboThl

JlaTa
W3y4EH
ust

DIIEKTPOHHBIE
(ppOBBIC
o0Opa3oBaTenbHbIC

pecypcsl

Bs3aumogeiicTBue
MOCTOSIHHBIX
MarHuToB U
MIPOBOJTHUKOB C
TOKOM. MarauTHoe
none. I'unores3a
Amnepa

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

Bekrop MarHuTHON
uHAYKIUU. [IpuHImn
CyNEPIO3ULINU
MardATHBIX TTOJIEH.
JIMHUKM MarHUTHOM
WHIYKIIAA
MarauTHoOe I10JIe
MPOBOJHUKA C TOKOM.
OnbIT Opcrena

Cuna Amrnepa, eé
HarpaBJIEeHUE U
MOYJTb
Pemenue 3amau

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bubmmoreka IIOK
https://m.edsoo.ru/7f41
c97c

but6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c

IIpumeneHnue 3akoHa
Awmmepa.
ONEKTPOU3MEPUTEIIBH
ble MPUOOPHI

Cuna Jlopenna, e€
HaITpaBJICHHUC U

but6mmoreka [IOK
https://m.edsoo.ru/7f41
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MOJYJIb. JIBUXKEHUE
3apsKEHHOW YaCTHILIbI
B OJHOPOJHOM
MarduTHOM II0JIC

c97c

bu6nunoreka LIOK
8 Perrenue 3amau https://m.edsoo.ru/7f41
c97c
Pabora criibl
9
Jlopenua
bu6nmmoreka [IOK
10  Pemenue 3amau https://m.edsoo.ru/7f41
c97c
MarsauTHoOE 110JI€ B
BEIIIECTBE.
11  deppomarHeTukw,
napa- u
JAaMarHeTUKU
OcCHOBHBIC CBOMCTBA
(heppoMarHeTUKoB.
12
IIpumeHeHue
(heppoMarHeTUKOB
Perrenue 3amad mo bu6nmorexa LIOK
13 Teme "MaruuTHOE https://m.edsoo.ru/7f41
moJjie" c97c
Perrenue 3amau mo bu6nunorexa LIOK
14 teme "MarHutHOE https://m.edsoo.ru/7f41
moje" c97c
SIBnenue
3JIEKTPOMATrHUTHOMN
15 | wnaykuuu. [Totok
BEKTOpPa MarHUTHOMN
WHIYKIHH
16 | JJC unaykuuu
3aKkoH
17  snexTpoMarHUTHOU
nHaykiuu dapanes
Buxpesoe bubnmnoreka HOK
18  anexrpuueckoe moie. https://m.edsoo.ru/7f41
Toku ®yko c97c
OJIC nuHayKIuu B bubnuotexa [JOK
19 | mBwxymmxcs https://m.edsoo.ru/7f41
MIPOBOTHUKAX c97c
but6mmorexa [IOK
20 | Pemenwne 3amau https://m.edsoo.ru/7f41
c97c
but6mmoreka [IOK
21  IIpaBwuio Jlenna https://m.edsoo.ru/7f41
c97c
22 | VHOyKTUBHOCTD. bu6nunorexa LIOK
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23

24

25

26

27

28

29

30

31

32

Karymika
HHAYKTHBHOCTHU B
LMY MTOCTOSTHHOTO
TOKa

SIBnenune
camounaykiuu. J1C
CaMOMHAYKIUU

DHeprusi MarHuTHOTO
T0JIsL KaTYILIKH C
TOKOM.
DNeKTPOMarHuTHOE
oJie

Pemenue 3agau

O06o0061IeHuE U
CHCTeMaTH3aIus
3HAHUH T10 TEME
"DnexkTpoguHaMuka"

KonTponbnas padora
0 TeMe
"DnekTpoauHaMuka'

Konebarenpuas
cucteMa. CBOOOIHEIE
KOJICOaHHS.
I'apmoHnueckue
KoJIcOaHHs

Kunemaruueckoe u
JTAHAMHYECKOE
oIMcaHue
Kose0aTeIbHbBIX
JIBIDKCHUHU

DHepreTuveckoe
onucanue. BeiBog
JUHAMUYECKOTO
OIUCAHMS
TApPMOHHYECKHUX
KoebaHuii U3 ux
HEPTEeTHIECKOTO U
KHHEMaTHYECKOTO
ONUCaHMS

Awmmuutyna u ¢asza
Kosie0aHui

[Iepuon 1 wactora
konebanuit. [lepuon
MaJIbIX CBOOOTHBIX
KoseOaHuit
MaTeMaTHIeCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX

https://m.edsoo.ru/7f41
c97c

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c

bubmuoreka [{OK
https://m.edsoo.ru/7f41
c97c

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubnuoreka [{OK
https://m.edsoo.ru/7f41
c97c
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KoJIeOaHui

MPYXUHHOTO
MasiTHHKA
3aryxatomme bub6nmoreka [IOK
33 Konebamu. https://m.edsoo.ru/7f41
Brinyxiennbie
c97c
KoncOanns. Pe3onanc
bubnunorexa LIOK
34 AstokonebaHus https://m.edsoo.ru/7f41
c97c
bubnunorexa LIOK
35  Pemenue 3amau https://m.edsoo.ru/7f41
c97c
VYpoxk-koHpepeHuus
"MexaHndecKue bubnuoreka [IOK
36  koncOaHus B https://m.edsoo.ru/7f41
MY3BIKAJIbHBIX c97c
WHCTpyMEHTax"
O06001enue u
CHCTEMATHU3AIS bubnnorexa [JOK
37  3HaHMWIi 10 TeMe https://m.edsoo.ru/7f41
"MexaHu4YeCKHe c97c
Konebanusa"
DNeKTpOMarHUTHBIC Bubmorexa LIOK
38 Koneoa. . https://m.edsoo.ru/7f41
KonebarenpHbliA
c97c
KOHTYP
®opmyna Tomcona.
CBsi3b aMIUTUTY/IBI
3apsiga KOHJIeHcaTopa bubnuoreka [JOK
39 | C aMIUIUTYI0U CHIIBI https://m.edsoo.ru/7f41
TOKa B c97c
KoJie0aTeIbHOM
KOHTYpE
3aKOH COXpaHEHUS Bubmmorexa [IOK
40  OMCPTHH B HACAILHOM https://m.edsoo.ru/7f41
KoJIe0aTeIbHOM
c97c
KOHTYpE
3aryxatromue
ANEKTPOMArHUTHBIE
KoJIeOaHHsI.
41
Brinyxiennbie
AJIEKTPOMArHUTHHIC
KoyebaHus
IIepeMeHHBIN TOK.
42 Pesucrop n
KOH/JIEHCATOP B LIEMHU
MEPEMEHHOTO TOKa
43 Karymika bu6muoreka [JOK

HWHAYKTHUBHOCTHU B

https://m.edsoo.ru/7f41
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LEIU IIEPEMEHHOTO
TOKa

3axod Oma st

c97c

44 | >JIeKTpUYECKOU LETH
MEPEMEHHOT0 TOKa
Mo1iHoCTh
TSPEMETTIOrD ToRR BuGmorexa IIOK
45 . https://m.edsoo.ru/7f41
b1 (7 (18:3% )11 (1
c97c
3HAQUYE€HHUE CUJIbI TOKA U
HaIpsDKEHUS
PesoHanc B bu6nmoreka [IOK
46 . https://m.edsoo.ru/7f41
AIEKTPUICCKOH IeTTH
c97c
bubnuoreka [IOK
47  Peruenue 3amaq https://m.edsoo.ru/7f41
c97c
WNneanbHbIil
TpanchopmaTop.
[TpowusBocTBO, bubnunoreka LIOK
48 nepemaya u https://m.edsoo.ru/7f41
notpebieHne c97c
BJIEKTPUYECKON
SHEPTUHU
DKOJIOTHYECKHUE
PUCKHU TIpH
TPOM3BOCTBE bubmmoteka IIOK
49  DJICKTPOOHCPTHIL https://m.edsoo.ru/7f41
Kynerypa
c97c
HCIOJIb30BaHUS
3IIEKTPOIHEPTUH B
MMOBCEIHEBHOM KW3HU
bubnmorexa LIOK
50 Pemenwue 3amau https://m.edsoo.ru/7f41
c97c
bu6nunorexa LIOK
51  Peuenue 3a1a4 https://m.edsoo.ru/7f41
c97c
O600mmenue u
CHCTEMAaTHU3AIIUS bubmuoreka [{OK
52  3HaHWii 110 TeMe https://m.edsoo.ru/7f41
"ONeKTpOMarHuTHbIE c97c
KonebaHus"
MexaHn4eckue Bubmorexa [IOK
53 DO https://m.edsoo.ru/7f41
XapaKkTepUCTUKH 97c
MEXaHHYECKUX BOJH
CroiicTra bubmuorexa [IOK
54 https://m.edsoo.ru/7f41

MEXaHHNYECKUX BOJIH

c97c
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55

3BYK.
XapaKTepUCTUKHU

3ByKa

56

HNudpa3Byk u
YIIBTPa3BYK.
[IIymoBoe
3arps3HEHUE

OKpY>KaroIlen cpe/ibl

S7

Pemenue 3agau

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

58

59

ONEeKTPOMarHuTHHIE
BOJHBL. M3mydyeHue

JIEKTPOMAarHUTHBIX
BOJIH

OHeprus
3JIEKTPOMArHUTHBIX
BosiH. CBolicTBa
3JIEKTPOMAarHUTHBIX
BOJIH

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

60

61

62

63

[xana
AJIEKTPOMATrHUTHBIX
BouH. [Ipumenenue
AJIEKTPOMATrHUTHBIX
BOJIH B TEXHHKE U
OBITY

[TpunHIUTIBI
PaAMOCBS3H U
TEJICBUICHHS.
Pagnomoxamusi.
DNeKTpOMarHuTHOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl
KonTponbnas padota
o Teme "Konebanus
H BOJIHBI"

Caer. 3akoH
MIPSMOJIMHENHOTO
pacnpocTpaHeHus
cBeTa

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bu6nunorexa LIOK
https://m.edsoo.ru/7f41
c97c

64

65

66

Pemenue 3agaq Ha
IIPUMEHEHHE 3aKOHA
MPSMOJIMHENHOT O
pacnpocTpaHeHus
cBeTa

OtpaxeHue cBeTa.
[Timockoe 3epkaiio.
Cdepuueckoe 3epkaio
[Ipenominenne ceera.
AOCOIIOTHBIN U

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c

but6mmorexa [IOK
https://m.edsoo.ru/7f41
c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

OTHOCHUTEJIbHBIN
MoKa3aTeib
MIPEJIOMIICHUS.
[TonHoe BHYTpEeHHEE
OTpa)KE€HUeE.
IIpenenbublil yrou
IIOJIHOTO BHYTPEHHET O
OTpPaXKEHUS

Pemenue 3aau Ha
MPUMEHEHUE 3aKOHOB

c97c

67
OTpaXeHU U
MIPEJIOMIICHUS CBETa
XoJ nyder B Ipu3Me.
Jucnepcus cera.
68 .
CnoHblif cocTaB
oenoro ceera. [[Bet
JInnzel. PokycHOE BuGmuotexa LOK
pg  baccroAmucH https://m.edsoo.ru/7f41
OINTUYECKas CHJIa
c97c
JIUH3bI
[TocTpoenne
M300pakKeHUH B bubnnorexa [JOK
70  nMH3aX ¥ UX https://m.edsoo.ru/7f41
CHUCTEMax. c97c
YBenu4eHue JTUH3bI
Pemenne 3anay Ha
MIOCTPOEHHUE bubnnorexa [JOK
71 | w300paXkKeHHH, https://m.edsoo.ru/7f41
MI0JIy4aE€MBIX C ca7c
MTOMOLIBIO JIMH3
I'na3 xak onruyeckas bubmmorexa LTOK
72 crcTeMa https://m.edsoo.ru/7f41
c97c
Pemenne 3anau.
IIpenensr
73  TPUMEHHMOCTH
reoOMEeTPUYECKON
ONITHKU
74 CkopocTts cBeTa n
METO/]Ibl €€ U3MEPEHMS
but6mmorekxa [IOK
75  Jlucmepcus cBeta https://m.edsoo.ru/7f41
c97c
76 NuTtepdepennus
cBETa
KorepenTtHsie
WCTOYHUKHU. Y CJIOBUS bubnuotexa [JOK
77 | HabmoneHus https://m.edsoo.ru/7f41
MaKCUMYMOB U c97c

MHWHUMYMOB
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but6mmoreka [IOK

78  Pemenwue 3amau https://m.edsoo.ru/7f41
c97c
[Ipumenenue
79
UHTEephEpEeHINH
80 | udpaxuus cBeta
HH(b.P AKHHOMHas bubnmnoreka HOK
gl Ppemerka yenosue https://m.edsoo.ru/7f41
HaOJII0ICHUS TJIABHBIX
co7c
MaKCUMYMOB
bu6nmoreka [IOK
82  Pemienue 3amau https://m.edsoo.ru/7f41
c97c
[Tonepeunocts bubmmoreka [JOK
83  CBETOBBIX BOJIH. https://m.edsoo.ru/7f41
[Tonspuzanus ceta c97c
84  Pemenwue 3amau
CBETOBEIC SIBJICHHS B buGnuorexa LIOK
85 npupore https://m.edsoo.ru/7f41
c97c
Oo6o06menne n
g | CHcTeMaTH3aLis
3HAHUU TI0 TeMe
"Onruka"
KontponbHas padota bubmorexa [IOK
87 https://m.edsoo.ru/7f41
o TeMe «OnTukKa»
c97c
I'pannns
MIPUMEHUMOCTHU
KJIaCCUYECKOU bubnuorexa [IOK
88  mexaHMKH. 3aKOHBI https://m.edsoo.ru/7f41
ANEKTPOTUHAMUKH U c97c
MPHUHITAT
OTHOCHUTEIIEHOCTH
[TocTynater bubmuorexa [IOK
89  cmeumanbHOI TeopuH https://m.edsoo.ru/7f41
OTHOCHUTEIIEHOCTH c97c
[IpocTtpancTBEHHO-
BPEMEHHOW UHTEPBAI.
[IpeobpazoBanms
Jlopenua. YcnoBue bubmmnoreka [JOK
90 OPUYMHHOCTH. https://m.edsoo.ru/7f41
OTHOCUTENBHOCTD c97c
OJTHOBPEMEHHOCTH.
3ameyieHrEe BpEMEHI
Y COKpAIICHUE JITHHBI
DHeprusi U UMITYJIbC
91  penATUBUCTCKOMN
JaCTHIIBI

92

CBS3b MaccChl ¢
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SHEpPrueu u
HMITYJIbCOM
PENIATUBUCTCKOMN
4acTULIbI. DHEPIUs
MTOKOSI

PABHOBECHOE bubnmoteka IIOK
93 https://m.edsoo.ru/7f41
TEIJIOBOE U3ITYUCHUE
c97c
3aKOH CMEIIeHUs bubmmorexa LIOK
94 B https://m.edsoo.ru/7f41
Buna
c97c
bu6nmoteka [IOK
95 Pnnoresa M. Ilnaika https://m.edsoo.ru/7f41
0 kBaHTax. ®OTOHBI
c97c
DHeprus U UMITYJbC
96
¢dboToHa
®oroaddext. OnbIThI
97 | A.T. Cronerosa.
3akoHbI porodddhexra
YpaBHeHue
OliHITeliHa 11t bubnunoreka LIOK
98  ¢doroadhdexra. https://m.edsoo.ru/7f41
"KpacuHas rpanumna" c97c
dhoTodrddekra
JlaBiieHue cBeTa.
99 | Omnwrtel I1. H.
Jlebenena
100 BonHoBEIE cBOliCTBa
JaCTHII
Bounsl ne bpoiis.
Jnwa pomes 1o BuGaorera 10K
101 P p p https://m.edsoo.ru/7f41
o0JacTu JoKaIu3aluu c97c
JBHOKYILIEHUCS
YaCTHIIBI
102 KopnyckynsipHo-
BOJIHOBOI JTyaliu3m
Judpakims
103 »neKkTpoHOB Ha
KpHUCTaJIax
Crnenuduxa
I\H;\;I(e% ?;PIGB bubmuoreka [{OK
104 POMHPe. https://m.edsoo.ru/7f41
CooTHolIeHus
. . c97c
HeonpenenEéHHOCTeN
I'eitzenbepra
Permerme but6mmorexa [IOK
105 https://m.edsoo.ru/7f41
rpaduyeckux 3aaa4y
c97c
106 Pemenne pacyETHBIX bubnuoteka [JOK
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3a1a4

KonrponsHas pabora

https://m.edsoo.ru/7f41
c97c

mo Temam: "OCHOBBI bu6nmoreka [IOK
107 CTO", https://m.edsoo.ru/7f41
"Kopmyckymsipao- c97c
BOJIHOBOM nyanu3m"
OnbITH TIO
HUCCIIEJOBAHUIO bu6nmoreka [IOK
108 ' crpoenus aToma. https://m.edsoo.ru/7f41
[InanerapHas Mouenb c97c
aToma Pesepdopaa
bubnunorexa LIOK
109 Tloctynatsl bopa https://m.edsoo.ru/7f41
c97c
gﬁgzgr;epf;f:ﬁ bubmuoreka [{OK
110 https://m.edsoo.ru/7f41
SHEPTUH aTOMa
c97c
BOZOpOJA
CnonTanHoOe U bubnnorexa [JOK
111  BBIHYXJIECHHOE https://m.edsoo.ru/7f41
M3TyYCHUE CBETa c97c
bubnunoreka LIOK
112  Jlaszep https://m.edsoo.ru/7f41
c97c
Hyxnonnas monens
;Izlpa FeI/I3eI§6epra- bubmuorexa [IOK
113 BAHCHKO. Japii 1 https://m.edsoo.ru/7f41
MacCcOBOE YHCIIO sI/Ipa.
c97c
H3oTomsI.
PannoakTuBHOCTH
3akoH
PaINO0aKTUBHOTO
pacnana. CBoiicTBa Bubsorexa [IOK
114 MOHIBMPYIOLIETO https://m.edsoo.ru/7f41
u3nyuyeHus. Bnusiaue c97c
PaINOAKTUBHOCTH Ha
KUBBIC OpPTaHU3MBI.
Jlozumerpus
DHeprusi CBs3U
HYKJIOHOB B si/Ipe.
SnepHble cubl.
JHledexT macchl spa.
SnepHble peakuuu. bubmuorexa [IOK
115 SnepHble peakTOPHI. https://m.edsoo.ru/7f41

[TpoGiembr
YIPaBISIEMOTO
TEPMOSIIEPHOTO
CHHTE3A.
OKOJOTHYECKHE

c97c
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116

aCIIECKThI PAa3BUTHUSA
SIIEPHOM SHEPTEeTUKH

Meroasl perucrpauuu
U UCCIIE0BAHMS
3JIEMEHTAaPHBIX
YacTHLI.
OyHIaMEHTAIbHBIE
B3aUMO/ECICTBHUA.
bapuonsl, Me30HBI U
JICNITOHBI.
IIpencrasnenue o

CrangapTHON MOAEIH.

KBapk-rinroonnas
MOJIEJIb aIPOHOB

117

duzuka 3a npeaciaMu

CranmapTHOM MO,

Témuas marepus u
TEMHAas DHEPrus.
EnuncrBo
(bu3nvIecKoil KapTHHBI
MHpa

bubnuoreka [IOK
https://m.edsoo.ru/7f41
c97c

118

119

DTanbl pa3BUTHS
ACTPOHOMHUH.
3HayeHHe
aCTPOHOMUU

IIpumenuMoOCTH
3aKOHOB (DPU3UKHU TSI
OO0BSICHEHHS IPUPOIBI
KOCMHMYECKHX
00BeKTOB. MeTO 1Bl
ACTPOHOMHUYECKUX
HCCIIeJOBaHUI

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

120

121

CoBpemeHHbIE
OIITHYECCKHEC
TEJIECKOIIBI,
PaaroOTENIEeCKOIIbI,
BHeaTMoc(epHast
aCTPOHOMHUS

Bun 3Bé31H0r0 HebAa.
Co3Bes3aus, Apkue
3BE3/Ibl, INIAHETHI, UX
BUIUMOC JIBIKCHHUE

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c

122

ConHeyHas cucTeMa.
Comnnne. ConHeunas
aKTUBHOCTb.
Hcrounuk sHeprun
Connna u 38837

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c

123

3BE3/1bl, UX OCHOBHBIE
XapaKTePUCTHUKH.
Junarpamma
"CreKTpaJbHbINA KIacc
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— CBETUMOCTE"

124

125

126

127

3Be3 bl IIaBHOM
MOCJIEI0BATENBHOCTH

BuyrtpenHnee ctpoeHue
3B&31. COBpEeMEHHbBIE
MPEACTABICHUS O
MIPOUCXOXKICHUH U
spomonuu CoaHIa u
3BE311. DTaIbl )KU3HU
3BE3]

Muneunsiii [Iyte —
Hamia [anakTuka.
THIIbI TaaKTHK.
YépHble IbIPHI B
siIpax rajJakTUK

Bcenennas.
Pacmmpenne
Bcenennoii. 3akon
Xaboua. Teopus
Bonpmioro B3pebIBa.
PennkroBoe
U3IIy4eHUE

128

129

130

131

MacrirabHas
CTPYKTYpa
Bcenennoii.
MeraranakTuka

Hepeménnsie
poOIeMbI
aCTPOHOMHU

duznmueckuit
MPaKTUKYM I10 TEME
"HccnenoBanue
MarHuTHOTO IO
MOCTOSIHHBIX
MarHuToB' WJIH
"HccnenoBanue
CBOICTB
dheppoMarueTukoB"
niu "Uccaenosanue
e CTBUS
MOCTOSSHHOTO MarHuTa
Ha paMKy C TOKOM"

OU3NYECKUI
MPaKTUKYM I10 TEME
"N3mepeHue cuibl
Amrnepa" nnu
"U3yueHne
3aBUCUMOCTH CHJIBI
Awmrnepa OT CHIIbI
TOKa" Wi
"Onpenenenue

bubnuoreka [IOK
https://m.edsoo.ru/7f41
c97c

bubmmoteka IIOK
https://m.edsoo.ru/7f41
c97c

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c
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MarHMTHON MHIIYKIIUU
Ha OCHOBE U3MEpEHUs
cuibl Ammepa"

132

dusnyeckui
MPAKTUKYM I10 TEME
"UccaenoBanue
SIBJICHHS
3JICKTPOMAarHUTHOM
UHIYKIUU" 1IN
"Onpenenenue
WHJIYKIIUA BUXPEBOTO
MarHuTHOTO 10"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

133

134

135

136

137

dusnyeckuit
MPAKTUKYM T10 TEME
"UccaenoBanue
SIBJIICHHUS
CaMOMHAYKIUU" WU
"Coopka Mmozenu
AJIEKTPOMArHUTHOT'O
reHeparopa"

duznueckuit
MIPAKTUKYM I10 TEME
"N3mepenue nepuona
CBOOOHBIX
KoJe0aHuii HUTSHOTO
U IPY>KMHHOTO
MasATHHKOB"

duznueckuit
MIPAKTUKYM I10 TEME
"ITpeoOpa3oBanue
SHEPTUU B
MPYKUHHOM
MasgTHHUKe"

duznmueckuit
MPaKTUKYM I10 TEME
"HccnenoBanue
MIEPEMEHHOT0 TOKa
yepe3
IIOCIIEJOBATEIIFHO
COCIUHEHHEBIC
KOH/JIEHCATOoD,
KaTyLKy ¥ pe3ucrop"”
niu "Uccaenosanue
paboThl ICTOYHUKOB
CBETa B IICIH
MepEeMEHHOT0 ToKa"

duznueckuit
MPAKTUKYM I10 TEME
"N3yuyenue
rapaMeTpoB 3BYKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubmmoreka IIOK
https://m.edsoo.ru/7f41
c97c

bubnunorexa LIOK
https://m.edsoo.ru/7f41
c97c

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c
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138

duznueckuit
MPAKTUKYM I10 TEME
"U3mepenue
MoKa3aTest
npeaomieHus crexkia'
unu "[lonyuenue
n300pakeHus B
CUCTEME U3 IIJIOCKOTO
3epKaja v JUH3bI"

bu6nunorexa LIOK
https://m.edsoo.ru/7f41
c97c

139

dusnyeckui
MIPAKTUKYM TI0 TEME
"UccaeqoBanue
3aBHCUMOCTHU
(dhokycHOTO
paccTosHUS OT
BelecTna (Ha
MIPUMEPE KHUJIKIX
JUH3)" WIH
"Usmepenue
¢dboxycHOrO
paccTostHUs
paccenBarOIUX JUH3"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

140

141

dusnyeckuit
MIPAKTUKYM I10 TEME
"Habaronenue

TP PAKITHIH,
UHTEpEepeHIIuU U
oJisipu3anuu ceera”

OuU3NYECKHI
MPAKTUKYM T10 TEME
"Onpenenenune
UMITyJIbCa ¥ SHEPTUU
PEISTUBHCTCKHIX
gacTuIl (1o
¢doTtorpadusiM TpekoB
3apsHKCHHBIX YACTHII B
MarHuTHOM moJje)"

bubnuoreka [{OK
https://m.edsoo.ru/7f41
c97c

bu6nmorexa LIOK
https://m.edsoo.ru/7f41
c97c

142

Du3nYeCKuil
MPAKTUKYM I10 TEME
"N3mepenue
nocrossHHOM [Inanka
Ha OCHOBE
HCCTIe0OBaHUS
dotorddexra" wim
"UccaeqoBanue
3aBUCUMOCTH CHJIBI
TOKa 4epe3 CBETOIHO/T
OT HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

143

duznueckuii
MPAKTUKYM T10 TEME
"HccnenoBanue

bu6nunorexa LIOK
https://m.edsoo.ru/7f41
c97c
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144

CHeKTpa
pa3pexEHHOTO
aTOMapHOT'0 BOJOpOaa
Y U3MEPEHUE
MMOCTOSIHHOM
Punbepra"
duznueckuit
MPAKTUKYM I10 TEME
"UccnenoBanue
PaIuOaKTHBHOTO
dona ¢
HCIIOIb30BaHHEM
no3uMerpa' uiu
"U3yuenue
IOTJIONIECHMS OeTa-
YaCTHUIL ATIOMUHUEM"

bu6nmoreka [IOK
https://m.edsoo.ru/7f41
c97c

145

146

147

dusznyeckuit
MPAKTUKYM T10 TEME
"Habmronenus
3BE3HOT0O HEOA
HEBOOPYKEHHBIM
IJ1a30M C
HCITOJIb30BaHUEM
KOMITHIOTEPHBIX
MPUIIOKEHUN 15
onpeeaeHus
MOJI0KEHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIE CO3BE3IHS
CeepHoro
TIOJTYIIApHS U SIPKUE
3BE3BI" UK
"HaOmroaeHus B
Teneckor JIyHsl,
IIJIAHET, TYMaHHOCTEH
U 3BE3THBIX
CKoIIeHuI"

O06o00mmeHue u
CHCTEMaTH3alIHs
3Hanuil. Poss puzuku
Y aCTPOHOMHUH B
SKOHOMHYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAITBLHON 1
3THUYECKOH cdepax
JIeSITETbHOCTH
YyeJioBeKa

O06001IeHne 1

CUCTEMATH3aIUI
3”ganuii. Pois 1 Mmecto

bubnmorexa LIOK
https://m.edsoo.ru/7f41
c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c
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buzukn u
aCTPOHOMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa

148

149

O60061eHue u
CUCTEMAaTH3aIIHS
3HaHu. Poiib
¢bu3nveckoil Teopuu B
hopmMupoBaHUHN
MPEJCTAaBICHUI O
¢bu3nuecKoil kKapTuHe
MHpPa, MECTO
(bu3NYECcKOil KapTHUHBI
MUpa B 00IIEM Py
COBpPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MIpeICTaBICHUH O
IPUPOJIC

O060061eHue u
CUCTEeMAaTH3alHs
3HaHUM M0 TEME
"KunemaTtuka"

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c

bubmuoreka [{OK
https://m.edsoo.ru/7f41
c97c

150

151

152

153

154

155

O06001enue u
CHCTEMAaTH3aL s
3HAHWH 10 TEME
"Kunematuka"

O06o06meHue u
CHCTEMAaTHU3alHs
3HAHUMH T10 TeME
"Tunamuka"

O06001menue u
CHCTeMaTH3aIus
3HAHUH 110 TeME
"CraTuka TBepJ0ro
Tena'

O60061eHue 1
cucTeMaTu3anus
3HaHUH MO TeME
"3aKOHBI COXpPAHEHHUS
B ME€XaHHKe"

O06001menue u
CHCTEeMaTH3aIus
3HAHWH I10 TeEME
"OCHOBBI
MOJICKYJISIPHO-
KHMHETHYECKOM
Teopun"
O06001menue u

cUCTEMAaTH3alIHs
3HAaHUH 110 TEME

bubnunoreka LIOK
https://m.edsoo.ru/7f41
c97c
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156

"TepmonnHaMuKa.
TemmoBeie MaTUHEBL"

O06o061icHuE U
CHCTeMaTH3amus
3HAHUH T10 TEME
"ArperaTHblie
COCTOSIHUS BEIIICCTBA.
®da3oBble epexo bl

157

O06001enue u
cUcTeMaTH3aIus
3HAHWH 10 TEME
"DJIeKTpUUECKOoe
nose"

158

O06006111eH1E U
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"ITocTOSTHHBIN
3JIEKTPUYECKUM TOK"

159

160

O06006111eH1E U
CHCTEMATHU3aLH
3HAHUH I10 TEME
"Toku B pa3IMYHBIX
cpenax"
O06o0061IeHuE U
CHCTEMAaTHU3aLH
3HAHUH T10 TeEME
"MaruuTtHoe 1oje"

161

162

PesepBHbIii yPOK.
O06001menue u
CHCTEMAaTH3alHs
3HAHWH 110 TEME
"DneKTpOMarHuTHasI
UHIYKIUs"
PesepBHBIii ypOK.
O06o06meHue u
CHCTEMAaTHU3aIHs
3HAHUH 10 TEME
"MexaHn4yecKue
KoJieOaHus"

163

164

PesepBHbIii ypOK.
O06o0menue u
CHUCTEMAaTU3aLIHS
3HaHUH MO TeMe
"DNeKTpOMarHuTHbIE
KoseOaHus"

PesepBHbIii yPOK.
O06001menue u
CHCTEMAaTHU3alHs
3HAHWH I10 TeEME
"MexaHHYeCKHE U




3JIEKTPOMArHUTHBIC
BOJTHEI"

PesepBHbIii ypOK.
O06001enue u
165 | cucremaTuzaius
3HAHWH 10 TEME
"OnTuka"

PesepBHbIii ypOK.
O06001enue u
166  cucremaTuzaius
3HAHWH 10 TEME
"OcuoBrl CTO"

PesepBHbIii ypOK.
O06001enue u
CHCTEMAaTHU3alHs
3HAHWH 10 TEME
"KopnyckynsipHo-
BOJIHOBOM nyanu3m"

167

PesepBHbIii ypok.
O06001enue u
168 ' cucremaruzaius
3HAHWH 10 TEME
"du3uka aroma"

PesepBHBIii ypOK.
O06001enue u
cHUCTeMaTH3aIUs

169 | 3Hanuii o TeMe
"@usrka aTOMHOTO
S7Ipa U AIIEeMEHTaPHBIX
gactui"

PesepBHBIii ypOK.
O06o06meHue u
cHUCTeMaTH3aIus
3HAHUH 10 TEME
"371eMEHTHI
actpodu3uxu"

170

OBIIEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

170

16

JOKYMEHT NMOANMCAH
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