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MNOSCHUTEJIBHAS 3AIIMCKA

[Iporpamma no pu3uke Ha ypoBHE CpeaHETO OOIEero oOpa3oBaHus pa3padoTaHa HA OCHOBE
MOJIOKEHUH M TpeOOBaHMI K pe3ylbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTEIbHOM MPOTrpamMMBl,
npeactaBieHHbix B @I'OC COO, a Taxke ¢ yd€rom QeaepanbHOil pabodeid MmporpamMMbl
Bocriutanust 1 KoHnenuun npenoaaBanusi ydeOHoro npenmera «®usnka» B 00pazoBaTeIbHBIX
opranuzanusax Poccuiickoit denepanum, peaan3youx OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

[Iporpamma 1o  Qu3MKe ompenenseTr o0s3aTeIbHOE NPEAMETHOE  COJepIKaHue,
yCTaHABJIMBACT PEKOMEHIYEMYIO IOCIeI0BaTEeIbHOCTh M3YYEHUS TEM WU pa3lesoB y4eOHOro
npeaMera ¢ y4éToM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3CH, JJOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0cOOEHHOCTEN oOyuatomuxcs. [Iporpamma no ¢usuke 1aér npencTaBieHUe O LEIsX,
CoJZiep)KaHuU, OOIIEeH CTpaTeruu OOy4YeHUs, BOCIIUTAHUSA U Pa3BUTHs OOYYaOLIMXCS CPEICTBAMU
yueOHoro npenmera «Pu3nka» Ha yriyOlnEHHOM ypOBHE.

Nzyuenne xypca GuU3MKH YrayOJIEHHOTO YPOBHS IO3BOJSIET pEANM30BaTh 3aJauu
podeCCUOHATLHON OpPHEHTAlMM, HAlpaBJIEHO Ha CO3JAaHUE YCJIOBUHM Ul MpPOSBIEHUS CBOUX
MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN Ka)IbIM 00YUYaloIMMCsl, KOTOpbIe HEOOXOAUMBI
Ul TPOJIOJDKEHUS 00pa3oBaHUs B OpraHM3alUsaX HpoQPecCHOHaIbHOTO 00pa3oBaHus 10
Pa3NUYHBIM (PU3UKO-TEXHUYECKUM M WH)XEHEPHBIM CIIEIUATBHOCTSIM.

B mporpamme 1mo QusMke ONpeesstoTcss IUIAHUPYEMbIe pe3yJbTaThl OCBOEHHUS Kypca
(bu3MKK HA YPOBHE CpEIHEro o0IIero o0pa3oBaHus: JIMYHOCTHBIE, METANIPEIMETHBIE, IPEIMETHBIE
(Ha yriny6mnénHom ypoHe). HayuHo-meTo0M0rn4eckoil OCHOBOM sl pa3paboTKu TpeOOBaHHM K
JUYHOCTHBIM, METAlpPEJAMETHBIM M MPEIMETHBIM pe3yibTaTaM OOydYaloUIMXCsl, OCBOWBIIHNX
nporpaMMmy 1o (U3MKe Ha YpPOBHE CpeqHero oOIiero obpa3oBaHus Ha YriayOJIEHHOM YpPOBHE,
SIBJIIETCSL CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

IIporpamma no (¢u3MKe BKIIOYACT:IJIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (U3MKH Ha
yrIyOJN€HHOM YpOBHE, B TOM YHCIIE MPEIMETHBIE Pe3yJIbTaThl MO ToAaM 0OydeHUs;CoAepKaHnue
yuebHoro npeamera «Pu3nka» 1o rojgam o0y4eHusl.

du3nka Kak Hayka 0 Haubosee 00X 3aKOHAX MPHUPOJIBI, BBICTYIAs B KA4eCTBE YICOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHbIN BKJIaJ B CHCTEMY 3HAaHMM 00 OKpy»XKaroleM MHUpeE.
IkonpHBIH Kypc OGU3UKH — CUCTEMOOOpa3yOIIMM JUIsi €CTeCTBEHHO-HAayYHBIX Yy4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JISKAT B OCHOBE MPOLECCOB U SBJICHUMN, H3ydaeMbIX
XuUMHeH, Ouosoruel, ¢usznuyeckoil reorpagueil u acrponomueil. Vcnonb3oBaHue M akTUBHOE
IpUMEHEHHE (U3MYECKUX 3HAHWM ONpEeNeNuIo XapakTep M OypHOE pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJOTUN B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IIOJIYYEHHUS HOBBIX
MaTepuajioB C 3aJaHHbBIMM CcBoiicTBamu. M3ydyeHue (QHU3UKH BHOCUT OCHOBHOM BKJIaJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUpa oOyuarouerocs, B GopMupoBaHre YMEHUN
MPUMEHATh HAyYHBIH METOJ IO3HAHUS MPH BBIOIHEHUH MU Y4eOHBIX MCCIIeI0OBaHUM.

B ocHOBY kypca ¢u3uKM Ha YpOBHE CPEIHEr0 OOIIEro 0Opa3oBaHUSs MOJIOKEH P HICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoea yenocmunocmu. B cCOOTBETCTBUH C HEU KypC SIBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuan U3 BCEX pazJieNioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOM, Tak U
COBPEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEH MaTepuan Kypca Gu3uku 00beTMHEH BOKPYT
¢busznueckux Teopud. Beaymmm B Kypce sABiseTcs (QOpMUPOBaHUE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U TOJIE.

Hoea cymanumapuzayuu. E€ peanuszanus npeanojaraeT MCHOJIb30BaHHE T'YMaHUTapHOTO
noTeHIana GU3NIEeCKoil HayKu, OCMBICIICHHE CBSI3U Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBa, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc Gusuku yriyOnE€HHOro ypoBHs Mpeanosaraet
3HAKOMCTBO C IIUPOKHM KPYrOM TEXHHUYECKHX M TEXHOJIOTMYECKUX MPHIIOKEHUNH H3Y4YEeHHBIX
TEOpHi M 3aKoHOB. [IpM 3TOM paccMaTpUBAIOTCS Ha YpPOBHE OOIIMX MPEACTABICHUNA H
COBpEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTUH.



Hoea 3rkonozuzayuu peannsyercssi IOCPEICTBOM BBEIEHHUS D3JEMEHTOB COJCpKaHUS,
MOCBSIIEHHBIX JKOJIOTHYECKUM TMpo0jIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJOTHH, a Takke 00CYXIeHUs MPoOIeM paroHAIBHOTO IPUPOAONOIb30BAHUS U
9KOJIOTHUYECKOM 0€30M1aCHOCTH.

OcBoenne coaep)aHus NPOrpaMMbl 1O (U3UKE JOJDKHO OBITh MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-/IeATEIbHOCTHOrO noaxoaa. Jns ¢usuku peanusanus 3TUX NPUHIUIIOB Oa3upyeTcs Ha
WCTIOJB30BAHUU CAMOCTOATEIBHOTO HKCIEPUMEHTa KaK IOCTOSHHO JeHCTBYyIommero ¢akropa
yueOHoro nporecca. g yrmy0iaéHHOrO YpOBHS — 3TO CUCTEMA CAMOCTOATEILHOTO YYEHUUECKOTO
HKCHEPUMEHTa, BKJIIOYAIOUIET0 (PPOHTANbHBIE YYCHHUYECKHE OMBITHI MPH H3YYEHUH HOBOTO
Matepuaia, jgadopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOXHBI JBa crocoda
peanu3anuy GU3NIECKOro MpakTUKyma. B mepBoM ciryyae mpakTUKyM MPOBOJUTCS JTUOO B KOHIIE
10 u 11 xmaccoB, OO MOCIIE MEPBOrO M BTOPOTO MOJIYroUi B KaKIOM U3 3THX Ki1accoB. BTopoit
cnoco0 — 3TO HWHTerpauusi padoT NPaKTUKyMa B CHUCTEMY JIaDOpPAaTOPHBIX pPadOT, KOTOpHIE
MPOBOAATCS B Mpolecce u3ydeHusi pazzena (temsl). [Ipu stom mox paboTamu MpakTHKyma
IIOHUMAETCS CAMOCTOSITENIBHOE HCCIIEA0BAaHNE, KOTOPOE IIPOBOAUTCS IO PYKOBOJCTBY CBEPHYTOTO,
0000mEHHOro BU1a 6€3 MOIIaroBoi HHCTPYKIUH.

B mporpamme mo ¢u3uke cucteMa y4eHHYEeCKOTO SKCIEPHUMEHTa, JTaObOopaTOPHBIX paboT U
MpaKTUKyMa MpeACTaBleHa eIUHbIM MepeyHeM. BbiOop TeMaTuku JiIs 3TUX BUAOB YUEHUYECKUX
[IPaKTUYECKUX PabOT OCYIIECTBISETCS y4YaCTHUKaMH OOpa30BaTEIbHOrO MpOIecca HUCXOIsl U3
OCOOCHHOCTEH TOYpOYHOTO IUIAHUPOBAaHUS U OCHaleHus KaOuHeta ¢usuku. [lpu sTOM
obecrieynBaeTcsl OBJaJeHUE OOYJYaAIOMIMMHUCS YMEHHSMHU NPOBOJUTH MpPSIMBIE UM KOCBEHHBIC
M3MEpEeHUs, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U IOCTAHOBKY OIBITOB IIO
IIPOBEPKE MPEJIOAKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yAENsSeTCS PEUICHUIO PAacYETHBIX M KaueCTBEHHBIX 3amad. [Ipu stom
JUIs pacyE€THBIX 3ajady MPUOPUTETOM SBJISIIOTCS 3a/ladd C SBHO 3a/laHHOM M HESBHO 3a/laHHOM
(bu3nUecKoil MO/IETIBIO, TO3BOJISIONINE TPUMEHATh H3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pa3zfenia Kypca, TaK U HMHTErpUpys NPUMEHEHUE 3HAHUW M3 pa3HbIX pa3jenos. s
KAueCTBEHHBIX 3aJa4 TMPUOPUTETOM SIBISIFOTCS 3aJaHUs Ha O0OBsACHEHUE/Npe/CKa3aHue
MPOTEKaHNUs (U3NYECKUX SBICHUHW M MPOIECCOB B OKpPYXKAlOIIEeW >KHU3HH, Tpedyrolue BblOOpa
¢bu3nveckoil MoieM Ui CUTyallul PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusmMu PI'OC  COO k  MarepHanbHO-TEXHHUYECKOMY
obecrieyeHn0 yuyebHOro mpouecca Kypc (U3MKM yriayOlE€HHOrO ypOBHS Ha YpPOBHE CPEIHETrO
oOuiero oOpa3oBaHMsI IOJDKEH HU3ydaTbCs B YCJIOBHUSX IpeiIMeTHOro kabuHera. B kaOunere
¢u3uKN 10KHO OBITH HEOOXO0MMOE JabopaTopHOe 000pyIOBaHHE /ISl BBHIIOJIHEHUS YKA3aHHBIX
B IporpaMMme mno (U3MKe YUYEHHYECKUX OMBITOB, Ja0OpaTOPHBIX pabOT M paboOT MpaKTUKyMa, a
TaKXe JEMOHCTpAIlMOHHOE 000pYA0BaHHE.

JlemoHCTpaninoHHOE 00OpynoBaHue (HOpPMHUPYETCS B COOTBETCTBUM C  TPUHIIUIIOM
MUHUMAaJIBHOM JOCTaTOYHOCTH M OOECleYMBaET MOCTAHOBKY MEPEUYMCICHHBIX B MpOrpamMme Io
(¢u3MKe KIIOYEBBIX JEMOHCTpalMi [UIsl MCCIENOBAaHUS HM3Yy4aeMbIX SIBJICHHM M MPOLECCOB,
SMIMUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JIaGoparopHoe 000pyI0BaHHE JUIsl YYEHUUECKUX MPAKTHUECKUX paboT popMUpyeTcs B BUAE
TEMAaTUYECKUX KOMIUIEKTOB M oOecneunmBaeTcs B pacu€Te OJHOrO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTHI JIaOOpPaTOPHOrO OOOpPYIOBaHMS JOJDKHBI  OBITH
MOCTPOEHBl Ha KOMIUIEKCHOM HCIOJb30BAHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BUC MU(PPOBHIX JJAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4€HUS (PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCS:

(dbopMHpOBaHHME MHTEpPECAa U CTPEMIIEHUS O0YyJaromMXcs K HAyYHOMY M3YYEHHIO MPUPOJBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

pa3BUTHE TPEICTABICHMH O HAaydyHOM METOJA€ TMOo3HaHUS H  (opMHpOBaHHE
HCCIIEI0BATENBCKOIO OTHOIIEHHS K OKPYKAIOLIUM SIBICHUSM;

(bopMUpOBaHME HAay4YHOTO MHUPOBO33PEHHUSI KaK pe3yjbTaTa HM3y4eHHUS OCHOB CTPOEHUS
MaTepuH U GyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;



¢dbopmupoBaHUe YMEHHH OOBSCHATH SIBICHUS C WCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JOKa3aTEeNIbCTB;

(dbopmMHUpoOBaHKE MPEICTABICHUA O PO (U3UKU IS PA3BUTHUS JPYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cdepax Oyaymieir mnpodeccnoHaIbHON
NESTEeIbHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJArOTOBKA K JalbHellIeMy OOyd4eHHIO B 3TOM
HaIPaBJICHUU.

JlocTukeHre 3THX ILeliell o0ecreduBaeTcsl pPELIeHHeM CIeAYIOIIMX 3aJad B Ipolecce
M3Y4eHHS Kypca (GU3UKU HA YPOBHE CPEIHEr0 O0IIero 00pa30BaHuUs:

IpUOOpeTeHne CHUCTeMbl 3HaHMH 00 oOmHUX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (PU3UKY, SJIEKTPOJIMHAMHKY, KBAaHTOBYIO (DU3HKY U
3JIEMEHTHI ACTPODUUKH;

(dbopmMHUpOBaHUE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS UL OOBACHEHHUS (PU3UUYECKUX
SBJICHUH B IPUPOAE U JUIS IPUHATHUS NPAKTHUECKUX PELICHUN B ITOBCEAHEBHOM XKHU3HM;

OCBOCHHE CIIOCOOOB PELICHHS PA3IMYHBIX 33734 C SBHO 33JaHHONW (PU3MUYECKOW MOJEIbIO,
3aja4, MOAPAa3yMEBAIOIIUX CAMOCTOATENBHOE CO3AaHue (U3NYECKOM MOJeNIH, aJeKBaTHOM
YCIJIOBUSIM 33J]a4i, B TOM YHCJIE 33]]a4 HHKEHEPHOT'O XapaKTepa;

[IOHUMaHue (PU3NYECKMX OCHOB M MPHUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX IIPOLECCOB, UX BIIMSHUS HA OKPYKAIOLYIO CPELY;

OBJIQ/ICHUE METOJAaMHU CaMOCTOSATENbHOTO IUIAHUPOBAaHUS M NPOBENEHUS (U3NYECKUX
SKCIIEPUMEHTOB, aHajlM3a W UHTEpIpeTanuu HH(OpMalLMU, ONpEeAeseHUuss JOCTOBEPHOCTHU
MIOJIyYEHHOT'O pe3yJIbTara;

CO3/IaHHE€ YCJIOBUM MJI Pa3BUTHSI YMEHMH NPOEKTHO-HCCIEA0BATEIbCKOM, TBOPYECKON
NesTeNbHOCTH;

pa3BHUTHE UHTEpeca K chepaM MpodhecCHOHALHON IeATEIBHOCTH, CBSI3aHHOU ¢ (PU3UKOH.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO yriyOn€éHHBIA ypOBEHb U3YUYEHUS Y4€OHOTrO
npeamera «Pu3nka» Ha ypOBHE CpeAHEro o0miero o0pa3oBaHUsS BBIOMpAETCs O0y4YaroMIMMUCH,
IUTAHUPYIOIIMMHU  [IPOAOJDKEHHE 00pa3oBaHUs 10 CHELUATBHOCTSAM  (PU3MKO-TEXHUYECKOIO
npodus.

Ha usydenue ¢usuku (yriayOn€HHBIA YpOBEHb) Ha YPOBHE CPEAHEro oO0IIero oopa3oBaHus
orBoautcs 340 yvacoB: B 10 kmacce — 170 gacos (5 yacoB B Henento), B 11 kimacce — 170 vacoB (5
4acoB B HEJIEINIO).

[Ipennaraemslil B mporpamme 1o ¢u3MKe nepevyeHb Jab0paTOpHbIX U MPAKTHUECKUX paboT
SBIISICTCS PEKOMEHJOBAaHHBIM, YYMTENb [JEJIaeT BBHIOOP MpOBEAECHUs JTa0OpaTOpHBIX padoT u
OTIBITOB C Y4ETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00YUYaIOIIUXCSL.

COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. Hay4unblii MeTo MO3HAHMSA NPHPOABI.

®usuka — QyHIaMeHTalbHas Hayka o npupoje. HayuHblil MeToa MO3HaHUS U METOIbI
ucCcleIoBaHusl (PU3MUYECKUX SBICHUH.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHUs npupoabl. HabmoneHne u sKCrepuMeHT B
¢busuke.

CrniocoObl M3MepeHus: (PU3MUECKUX BEIMYMH (QHAJOroBble M IU(PPOBbIE M3MEPUTEIbHBIE
pUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIE CUCTEMBI).

[TorpemnocTu u3mepeHuit Gpu3NYECKUX BETUYHUH (aOCONIOTHASI U OTHOCUTENIbHAS).

MopenupoBanue (U3NYECKUX SBICHUA U IMPOLECCOB (MaTepHalibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, HICANbHAS KUIKOCTh, UICATBHBIA Ta3, TOUCUHBIN 3apsia). [ unoreza. dusndeckuit
3aKOH, I'PaHULbI €70 IPUMEHUMOCTH. DU3nUecKas TeOpHUs.

Ponp u mecrto ¢usuku B (GOpMHUPOBAaHMM COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIFOIEH.



Yuenuueckuii sxkcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

N3mepenne cuibl TOKA M HAIIPSKEHUS B LENU [TOCTOSIHHOTO TOKA MPYU MTOMOIIHA aHAJIOTOBBIX
U (P POBBIX U3MEPUTEIILHBIX TPHOOPOB.

3HakoMcTBO ¢ 1UdpoBoil maboparopuel nmo ¢usuke. [Ipumepsl n3MepeHus: QUINIECKUX
BEJIMYUH TP MIOMOIIY KOMIIBIOTEPHBIX JTATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHUE. OTHOCHTENBHOCTh MEXAaHMYECKOro JBwkeHusd. Cucrema
OTCYETa.

[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH.

Pagnyc-BekTop MarepualbHOM TOYKH, €ro MNPOCKUWH HAa OCH CHCTEMBI KOOPAUHAT.
Tpaektopus.

[lepemenienue, ckoOpocTh (CpefHsii CKOPOCTh, MI'HOBEHHasi CKOpPOCTb) M YCKOpPEHHUE
MarepualbHOM TOYKH, UX IPOEKIMU HAa OCH CHCTEMbl KOOpAMHAT. CIIOKEHHE NEPEMEIICHUN U
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUYKEHUE. 3aBUCUMOCTh KOOPJMHAT,
CKOPOCTH, YCKOPEHUS U IIyTH MaTePUAITBHON TOYKH OT BPEMEHH U UX TpaduKu.

CBobogHoe mageHue. YCcKopeHre cBOOOIHOro najieHus. JpukeHue tena, OpoieHHoro moj
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAHHAT, CKOPOCTH M YCKOPEHHUS MaTepUATbHOW TOYKU OT
BPEMEHH U UX TpaduKu.

KpuBonuneiinoe nBuxeHue. J[BuKeHHE MaTepUAIbHOW TOYKHU MO OKPYKHOCTU. YTJOBas U
nuHeiHas ckopoctTh. Ilepuon u wacrora obpamenus. LleHTpocTpemuTenbHOe (HOpPMaIbHOE),
KacaTelibHOE (TaHT€HIIMAIBHOE) U TIOJIHOE YCKOPEHHE MaTepUaIbHOM TOUKH.

TexHnueckue ycTpoicTBa U TEXHOJIOTMYECKUE TPOLIECCHI: CIUAOMETP, JBUKEHUE CHAPSIOB,
[IEMHBIC, IIeCTePEHYATHIC U PEMEHHBIC ITepPeIadr, CKOPOCTHBIC JTHU(THI.

Hemoncmpayuu.

Mogenp cuctemMbl OTCUETA, MILTIOCTPALMd KHHEMATUHYECKUX XapaKTEPUCTUK JBUKECHHUS.

CrocoObl UCCIIENOBAHUS IBUKECHUN.

NnmrocTpanus npeaeabHoro nepexoia i u3MepeHHe MTHOBEHHOW CKOPOCTH.

[Ipeobpa3oBanue ABUKEHH ¢ UCTIOTB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY ¥ TOPU30HTATBHO.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

ITpeoOpa3oBaHue yriaoBoit CKOPOCTH B PEIYKTOpE.

CpaBHeHHE MyTeH, TPaeKTOPUH, CKOPOCTEH ABUKEHHUS OJHOTO W TOTO K€ TeJla B Pa3HBIX
cucTeMax OTCU€ra.

Yuenuueckuii skcnepumenm, nabopamopusie pabomovt, nPAKMUKyMm.

N3yueHne HepaBHOMEPHOTO JBUKEHUSA C LIENIbIO ONPEAETIECHUS MTHOBEHHOM CKOPOCTH.

N3Mepenne yckopeHus MpU MPSIMOJMHENHOM PAaBHOYCKOPEHHOM JBUKEHHU MO HAKJIOHHON
IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU ITPU PAaBHOYCKOPEHHOM JIBUKEHHH.

N3mepenue yckopeHusi CBOOOIHOTO MajeHusi (PEKOMEHIOBAHO HCMOJIb30BaHUE HU(POBOU
nmabopaTopun).

W3ydyenue nBukKeHHs Tena, OPOIICHHOTO TOPU30HTaNbHO. [IpoBepka THUMOTE3bI O MPsIMOU
MPONOPIMOHATBLHON 3aBUCUMOCTH MEXK/y JAIbHOCTBIO MOJIETAa M HAYAJIbHOM CKOPOCTHIO Tea.

N3yuenue nBHKEHUS Tela 10 OKPY>KHOCTH € TTOCTOSSHHOU 110 MOJYJIFO CKOPOCTBIO.

UccnenoBanme 3aBUCUMOCTH TepuoAa OOpalleHHWs KOHHYECKOTO MasTHHKA OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

[TepBeiii 3ak0oH HproTona. MHepuuanbHbie cuctembl oTcuéra. [IpUHIUIT OTHOCUTEIBHOCTH
lNanunes. HenneprimaasHbie cucTeMbl 0OTCUéTa (OmpeeeHue, MpUMepHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cui.



Bropoii 3akoH HbroTOHA 1151 MaTEpUAIIBHON TOYKH.

Tpetuii 3akoH HproTOHA 11711 MaTepHaibHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHl.

Cuna TsKecTH. 3aBHUCHUMOCTh YCKOpEHHsS CBOOOJHOrO TMaJieHusi OT BBICOTHI HAJ
MOBEPXHOCTBIO IUIAHETHI M OT Teorpaguueckoil MMMUpPOTH. JIBHKeHHe HEOEeCHBIX Tel W HuX
cnyTHUKOB. 3akoHbl Kemuepa. IlepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, JBUKYIIErocs C YCKOPEHUEM.

Cuna Tpenusi. Cyxoe TpeHue. Cuila TpeHUS CKOJBXKEHUS U CHJIAa TPEHHS IIOKOS.
Koapduument tpenus. Cusia CONPOTUBICHUS MPU JBUKCHUU Tella B JKUAKOCTH WM rasze, e
3aBUCUMOCTB OT CKOPOCTH OTHOCUTEIBHOTO ABUKECHUS.

Hasnenue. 'mapocraruueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTpPOWCTBA W TEXHOJOTMYECKHME TPOLECCHl: IMOJUIMIHUKH, JIBH)KCHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

Habnronenne nBrXeHHs Tell B MHEPIHAIbHBIX M HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IpuHUMIT OTHOCUTENBHOCTH.

Kauenue naByX UMIMHAPOB WJIM IIAPOB pa3HOM Macchl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLIMAIIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE paBHOACHUCTBYIOLIEH NMPUIIOKEHHBIX K TEIy CHUJI C MPOU3BEICHUEM MacChl Teja
Ha €ro yCKOPEHHUE B UHEPIUAIbHOU CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOLIUX B PE3YJbTATE B3aUMOICHCTBUS TEJL.

N3mepenne macc no B3auMOACHCTBUIO.

HesecomocTs.

Bec tena npu ycKOpeHHOM NOABEME U MAJCHUU.

[{eHTpOOEIKHBIC MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomaul, npakmuxym.

N3mepenue paBHOACHCTBYIONICH CUJI IPU ABMXKEHUU OpycKa 10 HAKJIOHHOM MITOCKOCTH.

[IpoBepka THUIIOTE3BI O HE3aBUCHMOCTH BPEMEHM JBMKEHHUsS Opycka 10 HaKJIOHHOU
IJIOCKOCTH Ha 3aJJaHHOE PacCTOSIHUE OT €r0 MAcChl.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOUIMX B MPYXHHE U PE3NHOBOM
o0pas1e, OT UxX 1edopMalny.

N3ydeHue nBUKEHMS CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON yepe3 JETKuil OJI0K.

N3mepenue koddduimenta TpeHUs 1Mo BEIWYMHE YIIIOBOro Ko3(duimeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanne JBMKEHHsS Opycka 10 HAKJIOHHOM IUIOCKOCTH C  MEpEMEHHBIM
K03 (HULIHEHTOM TPEHHUSL.

W3ydeHne nBuKEeHUs Ipy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEPOE Teno. IlocTynaTensHoe M BpalaTelbHOE IBM)KEHHE TBEPJOTO Tela.
MoMeHT cuiibl OTHOCHUTEIBHO Ocu BpamieHus. Ilnedo cumbl. CiiokeHHE CHUJl, TPUIIOKEHHBIX K
TBEpOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBECHS TBEPIOTO Tea.

YcToliunBoe, HeyCTOUNBOE, 0€3pa3TUIHOE paBHOBECHE.

TexHudeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIITEMH, CTPOUTEIBHBIN
KpaH, peléTyaTble KOHCTPYKIUH.

Hemoncmpayuu.

YcnoBus paBHOBeECHS.

Bunel paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO Tella, HMEIOIIETO OCh BpaLCHHSI.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJ YIPYTOCTH.



N3yueHnue ycTOWYMBOCTH TBEPAOTrO TEJIA, UMEIOLLETO IUIOMIAAb OIOPBI.

Tema 4. 3axonsl coxpanenHus 6 mexaruxe.

NMnynsc MaTepuaJbHOM TOYKH, CUCTEMBl MaTEpHAIBHBIX TO4YeK. LleHTp Macc cucremsl
MaTepHaIbHBIX TOYEK. TeopeMa 0 IBHKEHUH LIEHTpa Macc.

NMiynbsc cuitbl M1 M13MEHEHHUE UMITYJIbCa Tela.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

MoMeHT umMmIynabca MaTepualbHOM TOYKU. IIpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cunbsl Ha MajqoM M Ha KOHEYHOM nepemerneHuu. ['padudeckoe npeacraBieHue
paboThI CUITHIL.

MOoONIHOCTh CHJIBI.

Kunernueckass sHeprusi MaTepuaqbHOW TOYkH. Teopema 00 W3MEHEHMHM KHHETHYECKOMH
SHEPrUU MAaTEPUAIBHON TOUKH.

[loTeHunanpHble U HENMOTEHLUMANbHBbIE cuibl. [loTeHunanbHass sHeprus. IloTeHiuManbHas
3Heprus ynpyro aedopmupoBaHHON NpyxuHbL. IloTeHUManbHas SHEPrus Tejaa B OJHOPOAHOM
rpaBUTaMOHHOM TnoJie. IloTeHnumanpHas dHeprus Tena B IPaBUTALMOHHOM II0JIE OJHOPOJHOTO
1apa (BHyTpH U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13p paOOTHI HENOTEHIUAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEll.
3aKOH COXpPaHEHUs MEXaHUYECKON SHEPTHH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHyinu ais MOEaIbHOM KMIKOCTH Kak CIEIACTBHE 3aKOHA COXPAHEHUs
MEXaHUYECKON IHEPTUN.

TexHnyeckue ycTpoHCTBA M TEXHOJIOIMUYECKHE ITPOLIECCHI: JIBUKEHUE PAKET, BOIOMET,
KONEP, NPYKUHHBIN MUCTOJIET, THPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMSI UMITYJIbCA.

PeakTuBHOE BHKEHUE.

N3mepenne MOIHOCTH CUIIBI.

V3MeHeHMe sHepruu Tejaa MpU COBEPILIEHUH PadOThI.

B3anMHbIe peBpanieHuss KWHETUYECKON U MOTEHIUAIIBHON SHEPTUM NP ACUCTBUU HA TEJIO
CHJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npy cBOOOAHOM a/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenne nmnyibca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJEINHU SJIEKTPOMOOUIIS U MOLITHOCTH CUJIBI TATH.

CpaBHeHHE U3MEHEHHS UMITYJIbCA TeJla C UMITYJIbCOM CUJIBL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOACHCTBUH.

N3mepenne KNHETHYECKON YHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIUAIBHOM SHEPTUHU NPYKUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenre pabOThI CUIIbI TPEHUS MPU ABMXKEHUH TeJla IO HAKJIOHHOM TJIOCKOCTH.

Pa3nea 3. MosekynsipHas pu3MKa 1 TEePMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU Meopulu.

OcCHOBHBIE TOJIOKEHHUSI MOJEKyIsIpHO-KMHeTnueckot Teopun (MKT), wux omnbITHOE
obocHoBanue. [quddys3us. BpoyHoBckoe aBmxkeHne. XapakTep IBIKCHHS W B3aUMOJICHCTBUSA
YacTull BemecTBa. MoJienu CTpOeHUs Ta30B, KUIAKOCTEH M TBEPABIX TeNl U O0bICHEHHE CBOMCTB
BElIeCTBA Ha OCHOBE O3TUX Mojeneil. Macca u pasmepsl Moisekyn (atomoB). KommuecTtBo
BeniectBa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u crnocodObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mopenp naeanbHOro ra3a B MOJIEKYJISIPHO-KMHETHYECKON TEOPUH: YaCTHIIBI ra3a JBHKYTCS
Xa0THYECKHU U HE B3aUMOJIECHCTBYIOT APYT C APYTOM.



l'a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianeiipona. AOGcomoTHas TemIeparypa
(mkama Temmepatyp KensBuna). 3akon JlambroHa. HM3ompoliecchl B HICaTbHOM Ta3e C
MIOCTOSTHHBIM KOJIMYECTBOM BellecTBa. I paduueckoe MmpeacTaBIeHHE M30MPOLECCOB: M30TEPMa,
n30xopa, u3obapa.

CBs13p MEXAy JaBICHUEM M CpPEIHEN KMHETUYECKOW 3HEPTUel MOCTYNAaTeIbHOTO TEIIOBOTO
JBUKEHHSI MOJIEKYJT UCaIbHOTO T'a3a (OCHOBHOE ypaBHEHUE MOJICKYJISIPHO-KHHETUYECKON TEOpUU
UJICATBLHOTO Ta3a).

CBsi3p  aOCONIOTHOM  TeMIlepaTypbl  TEPMOJWHAMHYECKON CHCTEMBI CO  CpeaHeH
KMHETUYECKOM HEPrUueH MOCTYNaTeIbHOIO TEIUIOBOTIO JBUKEHU €€ YaCTHLI.

TexHuuyeckue yCTpOHCTBA U TEXHOJOTMYECKHME MPOLECCHl: TEPMOMETpP, Oapomerp,
IIOJIy4YEHUE HAHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHUS YaCTULl BEILECTBA.

Monens OpOyHOBCKOTO IBUYKEHHUSI.

Buneoponuk ¢ 3anichio peaqbHOro OPOYHOBCKOTO BHYKECHUSI.

Huddysus sxunkocreil.

Mogens onbita LlTepHa.

[IpuTsikeHne MoNeKyJI.

Mopenn KpUCTAIIMYECKUX PEIIETOK.

Habmroienue u vccnenoBanue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npakmuxym.

HccnenoBanue mporecca yCTaHOBIGHUSI TEIJIOBOIO PaBHOBECHS MPU TEIIIOOOMEHE MEXKIY
ropsiuei U XOJOJHON BOJOM.

W3ydyeHnne wu30TepMUYECKOro Tpolecca (PEKOMEHAOBAHO UCIHOIb30BaHUE LU(POBOU
naboparopun).

N3yuenune n30XopHOro rnpoiecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuueckas (T]l) cucrema. 3agaHre BHEIIHUX YCIOBUN TSl TEPMOJUHAMHYECKON
cucteMbl. BHenHue 1 BHyTpeHHUE napaMerpbl. [lapamerpsl TepMOIUHAMUYECKONH CHCTEMBI Kak
CpPEIHUE 3HAUYECHUS BEJIMYHH, OIUCHIBAIOLINX €€ COCTOSIHNE HA MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. CaMONpOM3BOJIbHAS pellaKkcalysl TePMOIUHAMUYECKON
CUCTEMBI K TETNIOBOMY PABHOBECHUIO.

Mopenp wuaealbHOrO rasa B TEPMOJAMHAMHUKE — CHUCTEMA YpPAaBHEHUMN: YypaBHEHHE
MenpneneeBa—Knanelipona n BbIpaX€HHE JUIsl BHYTPEHHEH DHEPrUM. YCJIOBHUS MPUMEHMMOCTH
STOW MOJENU: HHU3Kas KOHUEHTpAlusi 4YacTHll, BBICOKHE TeMIepaTypbl. BbipaxkeHue ais
BHYTPEHHEHN YHEPTMH OJHOATOMHOTI'O MI€aJIbHOTO rasa.

KBasucrarnueckue u HECTaTHYECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHaMUKe. Brruncinenue paboTel o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenaya kak crnoco® W3MEHEHHs BHYTPEHHEW OSHEpruM TepMOJWHAMHYECKON
cucTteMbl 0e3 coBepiieHus: padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3TyUCHHE.

KonnuectBo TeruioTel. TernoémMkocTs Tena. YaenbHas W MOJISpHas TEMIOEMKOCTH
BellecTBAa. YpaBHeHHEe Maiiepa. YaenbHas TeIioTa CropaHusl TomuiMBa. Pacu€r konuvecTBa
TEIJIOTHI IpH Terutonepenaye. [lonstue o6 aguabaTHOM mporecce.

[lepBriit 3aKk0H TepMOAMHAMUKH. BHYTpeHHss sHeprus. KonnuecTBo TemaoTel U padoTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUU TEPMOJAMHAMUYECKOU CUCTEMBI.

Bropoil 3akOH TEpMOIMHAMHMKM JUII PAaBHOBECHBIX IIPOLIECCOB: YEpPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKONH CHCTEMBI INPOXOIUT EIUHCTBEHHas ajauabdara.
AOcoiroTHas TeMIiepaTypa.



Bropoil 3akoH TepMOAMHAMUKH Jisi HEPaBHOBECHBIX IPOILIECCOB: HEBO3MOXKHO IMepeaaTh
TEIUIOTY OT Oojee XoJIogHOro Teida K Oosee Harperomy O0e3 kommencanuu (Kmaysmyc).
HeoOpaTuMocTh MPUPOTHBIX MPOIIECCOB.

[Tpuniune! geiictBus TemnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenue KII. [ukn Kapno.

DKOJIOTMYECKHUE aCIEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUraresiei. TemioBoe 3arps3HeHUE
OKpY>KaloILEH Cpeibl.

TexHuueckue ycTpoNCTBa M TEXHOJIOTMYECKHE MPOILECCHl: XOJIOAMUIbHUK, KOHIHMIMOHED,
JTU3CNIbHBIA W KapOIOpaTOpHBIM JBUTATENM, T[apoBas TypOWHA, TMOIYyYEHUE CBEPXHUBKUX
TeMIlepaTyp, YTWUIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAaHMEM TEIUIOBOIO HAcoca,
YTUIU3alUsl OMOOPTaHNYECKOTO TOIIUBA JIJISl BRIPAOOTKH «TETIJIOBOW» U AIIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHeHne TemnepaTypsl PU aI1adaTHUECKOM PaCIIMPEHUH.

Bo3aymHoe oruuso.

CpaBHeHME YIEIbHBIX TEIUIOEMKOCTEH BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH YHEPTHH.

UccnenoBanue aguabaTHOrO Mpoiiecca.

KomMnbrorepHbie MOJENH TEIUIOBBIX JIBUTaTeseH.

Yuenuueckuii skcnepumenm, nabopamopusvie pabomovt, nPAKMUKyM.

N3mepenue yienbHONU TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue aquabaTHOro mporecca.

N3yuenne B3aMMOCBSI3U SHEPTUU MEXKMOJICKYJISIPHOTO B3aMMOJICUCTBHUS U TEMIIEPATYpPhI
KUIIEHUS KUIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoobnl.

[TapooOpa3zoBanue u KoHAeHcauus. VcmapeHue W KumeHue. YAenbHas TeIioTa
napooOpazoBaHMs.

Haceiiennslie 1 HeHachlleHHbIE Tapbl. KauecTBeHHast 3aBUCUMOCTh IJIOTHOCTH U JaBICHUS
HACBHIIIEHHOTO Tlapa OT TeMIIepaTypbl, WX HE3aBUCUMOCTh OT 00BEMA HACHIIIEHHOTO Tapa.
3aBUCHMOCTb TEMIIEPATypPbl KUIIEHUSI OT JaBJICHUS B KUIKOCTH.

BnaxHocTh Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIaYKHOCTb.

Teépmoe Teno. Kpucrtamnuueckue u amopdHbie Tena. AHM30TPOIUS CBOWCTB KPHUCTAJLIOB.
[TnaBnenue u kpucraumsanus. Y aesbHas TerioTa miasienus. Cyoaumanus.

Hedopmaruu TBEpHoro Ttena. Pactsokenue u cxarue. Caur. Monyne FOura. Ilpenen
yOpyrux aegopmariuii.

TemnnoBoe pacmupeHue >KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE PaCIIUpEHUE.
AHrapMOHH3M TEIUIOBBIX KOJICOAHWN YaCTHUIl BEIIECTBA KaK MPUYMHA TEIUIOBOTO PACITUPEHUS TEJ
(Ha KQaUECTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHEprUM B Pa3oBbIX Mepexoax.

VYpaBHEeHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOe HaTspKeHue. KoadduimeHT nmoBepxHOCTHOro HaTspKeHHs. KanmusuisipHbie
siBJIEHUsI. J{aBieHue 1o MCKpUBIEHHOM MMOBEPXHOCTHIO xKuaKkocTH. Dopmyna Jlamaca.

TexHudeckue yCTpONCTBA M TEXHOJOTHYECKHME TMPOIECCHl: JKUJIKHE  KPUCTAJLIBI,
COBPEMEHHBIE MATEPUAJIBI.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX TapOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne criibl TOBEPXHOCTHOTO HATSKEHUSI.

OMNBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CwmauuBaHme.

Kanunnsapuseie siBinenus.



Mopaenu HEHEIOTOHOBCKOHM KUJIKOCTH.

CrniocoObl U3MepeHus BIAKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUS KPUCTAJUIMYECKOTO BEILIECTBA.

Buapl nedopmanmii.

HaGmonenne Manbix nedopmaruii.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMuUKym.

N3yueHne 3aKkOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3mepenne yaenbHOM TEIUTIOTHI IIJIaBJICHUS JIbJa.

N3yuyeHne CBOMCTB HACHIICHHBIX I1APOB.

N3mepenue abCOMOTHOM BIaXKHOCTH BO3/yXa U OIICHKA MAacChl TApOB B IIOMEIICHHH.

N3mepenue ko3 puirieHTa moBEpXHOCTHOTO HATSHKEHUSI.

Nsamepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH J1e(hopMaIlMi PE3NHOBOTO 00pa3la OT MPUIOKEHHOW K HEMY
CHJIBL.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Inexmpuueckoe noie.

OnexTpuzauus Tel U €€ MpOsBICHUs. DJIEKTpUYECKUM 3apsii. /[[Ba Buaa 31IeKTpUYECKHX
3apsan0B. [I[poBOHUKH, JUIIEKTPUKHU U MTOITYIPOBOJAHUKHU. JJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsijia.

Bsaumopeiictsue 3apanos. Toueunsie 3apsaabl. 3akoH Kyiona.

Onexrpuueckoe nojie. Ero aelictBue Ha 3J€KTPUUECKUE 3apSIbl.

Hanpspk€aHocTs  anekTpuueckoro mojs. [IpoOHeiid  3apsia.  JluHMM  HanpspkKEHHOCTH
AneKTprudeckoro nosst. OQHOPOIHOE INEKTPUUYECKOE TTOJIE.

[ToTeHManbHOCTh 3JEKTPOCTATHYECKOrO Mojs. Pa3HOCTh MOTEHLUMAIOB WM HaIpsKEHUE.
[ToTrennmanpHas 3HEPrus 3apsaa B JIEKTPOCTaTUYECKOM Ioje. [loTeHnman 3neKTpocTaTuIecKoro
noid. CBsA3b HANPSHKEHHOCTH IOJI U PA3HOCTH MOTEHIMAJIOB I 2JIEKTPOCTATUYECKOIO IMOJIS
(KaK OIHOPOAHOIO, TAK U HEOJAHOPOHOTO).

[IpuHUUMI cyneprno3uuu 3JIeKTPUUECKUX MOIEH.

[Tone ToueuHoro 3apsipa. Ilone paBHOMepHO 3apsbkeHHOM cdepbl. Ilone paBHOMEpHO
3apspDKEHHOro 1Mo o0béMy 1mapa. [lome paBHOMEpPHO 3apsKEHHOM OECKOHEYHOM IIIOCKOCTH.
Kaptunsl nMHUN HanpsDKEHHOCTH 3TUX TOJIEH Y DKBUIIOTEHIIMAJIBHBIX IIOBEPXHOCTEM.

IIpoBOAHMKY B 3JIEKTPOCTATUYECKOM IT0JIE. Y CIIOBHE PABHOBECHS 3apsII0B.

JIMDIIEKTPUKH B 3JIEKTPOCTATHUECKOM IoJie. [IuanexkTpudeckas IpOHUIIAEMOCTh BEIIECTBA.

Konznencarop. OneKTpoEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTD INIOCKOTO KOHIEHCATOPA.

[TapamienpHOE ~ COEOIMHEHHE  KOHJEHCATOPOB. IlocnenoBarenbHOE  COEIMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

JIBM>KeHME 3apsKEHHON 4aCTULBI B OAHOPOJHOM IEKTPUYECKOM IIOJIE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: JJIEKTPOCKOI, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allluTa, 3a3eMJICHHE 3JEKTPOIpHOOpOB, KOHAECHCATOPHI, TIeHepaTop
Ban ne I'paada.

Jemoncmpayuu.

Y CTpoUCTBO U MPUHIUIT ACUCTBUS AIEKTPOMETPA.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX IIAPUKOB.

DIeKTprUYeCcKoe NOoJIE JBYX 3apsKEHHBIX TUIACTHH.

Mogens sneKkTpocTaTuueckoro reueparopa (Ban ne I'paada).

[IpoBOIHHMKY B IEKTPUUECKOM IOJIE.

DnexTpocTaTHuecKas 3aluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAH IUIACTUH, PACCTOSHUS
MEX1Yy HUIMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus EeKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHEHCATOPA.



3apsika u pa3psKka KOHAEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

OneHka cuil B3aMMOJEICTBUS 3apsKEHHBIX Tell.

Habmoienue mpeBpalleHusi SHEPTUN 3apsSHKEHHOTO KOHIEHCATOpa B SHEPTUI0 U3IIy4eHUs
CBETOUO/1A.

N3yuenne npoTrekaHus TOKa B LIETIH, COAEPKALIEH KOHIAEHCATOP.

Pacnipeniesienne  pa3HOCTM  NOTEHLUUANOB  (HANpsDKEHHs) IPU  IIOCIEA0BAaTEIbHOM
COEIMHEHUH KOHJEHCAaTOPOB.

HccnenoBanue paspsaa KOHAEHCATOPa YEPE3 PE3UCTOP.

Tema 2. [locmosannwlit 3.1eKmpudecKuil mox.

Cuna toka. ITocTosiHHBIN TOK.

VYcnaoBusi  CylIECTBOBAHMS MOCTOSHHOIO — AJIEKTPUYECKOro TOKa. VICTOYHMKM — TOKa.
Hanpsoxkenne U u OJ1C €.

3akon OMa JyIsl ydacTKa Lenu.

DNEKTPUUECKOE CONPOTUBIIEHUE. 3aBUCUMOCTb CONPOTHUBIIEHUS OAHOPOJHOIO MPOBOJHUKA
OT €ro JJIMHBI U IUIOIIA/I [TONIEPEUYHOI0 CEYEHUs. Y AeIbHOE CONPOTUBIICHHUE BEILIECTBA.

[locnenoBarenbHOe, MapasiebHOE, CMEUIAHHOE COEAUHEHME NPOBOAHMUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTpuueckux 1eneil. [Ipasmna Kupxroda.

Pabota snexrpuaeckoro Toka. 3akon Jxoynsi—JIenma.

MOMHOCTD 3AEKTPUYECKOTO TOKA. TerioBas MOLUIHOCTb, BbIIEIsIEMast Ha PE3UCTOPE.

O/1C u BHyTpeHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akOoH OMa JyIsl TTOJTHOM (3aMKHYTOM)
3IEKTPUYECKOH 1lenu. MOIHOCTh UICTOYHUKA TOKa. KOpoTKoe 3aMbIkaHue.

Konznencarop B 1ienu nocTOSIHHOTO TOKa.

TexHnueckue yCTpoHCTBAa M TEXHOJOTHUUECKHUE MTPOLIECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUYMK JIEKTPUUECKON IHEPIHUH.

Hemoncmpayuu.

W3mepenue cuiibpl TOKa M HANIPSIKEHUSL.

HccnegoBanue 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHHS Ui  PE3UCTOpa, JaMIlbl
HaKaJMBaHUS U CBETOAHO/A.

3aBUCUMOCTb CONPOTHBICHHS LWINHAPUYECKUX NPOBOJHUKOB OT JUIMHBI, IUIOLIAIN
MOTNIEPEYHOr0 CEUYEHUsI U MaTepuaa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIICHUS IIPH ITOCTOSSHHOM HaIIPSKEHUH.

[Ipssmoe u3mepenune DJ[C. KopoTkoe 3aMblkaHuE€ TajJbBaHUYECKOTO 3JEMEHTAa U OLIEHKa
BHYTPEHHETO COIIPOTUBIICHUS.

Crnioco0Osl coenHeHust ICTOYHUKOB Toka, DJ1C Garapeil.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKY IOJIOCAMU MCTOYHHMKA TOKA OT CHJIBI TOKA B
LeMH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaeapHOro COpoTUBIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HaIIPSDKEHUS JJIs JJaMITbl HAKaJIUBaHMUSL.

VYBenu4eHue npejena u3MepeHus amrnepMerpa (BoJIbTMETpa).

N3amepenne 3/IC 1 BHYTpEHHETO COMPOTUBIIEHHS UCTOYHUKA TOKA.

Hccnenoanue 3aBucumoctu J/]C rajbBaHMUYECKOTO 3JEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY IOJIOCAMU MCTOYHHMKA TOKA OT CHUJIBI TOKA B
LeMH.

HccnenoBanue 3aBUCMMOCTH TIOJIE3HOM MOITHOCTH UCTOYHHKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 paziuunplx cpeoax.

OnexTpuueckas IPOBOJUMOCTb PpA3IUYHBIX BEIIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJJIOB.  3aBHUCHUMOCTh  CONPOTHUBIIEHHS  METAUIOB  OT  TEMIIEpaTyphl.
CBepxnpoBOAUMOCTb.



DnexTpuuecKkuil TOK B Bakyyme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITomynpoBonHuku. CoOcTBeHHass W INpUMECHas MPOBOJUMOCTh IOJYINPOBOJHUKOB.
CsoiicTBa p—N-nepexona. IlomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKUi TOK B AJIEKTPOJIMTAX. OJEKTPOIMTHUYECKAs AUCCOLHUALMS. JIEKTPOJIH3.
3axonbl Dapasest ISl 3IEKTPOIH3a.

DneKkTpruyecKuil ToK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENBHBIN pa3psia. Paznuunbie
THUIIBI CAMOCTOSATEIBLHOTO paspsaaa. Monnus. 1lnasma.

TexHuueckue ycTpolcTBa M INPAKTUYECKOE IPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbI,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOJIYIMPOBOJHUKOBBIE MPUOOPHI: IHOJ, TPAaH3UCTOP, (OTOIMOI,
CBETOAMOJ, TaJbBaHMKA, pPaQUHUPOBAHME MEAM, BBIIUIABKA AJIOMHUHMS, DJIEKTPOHHAS
MUKPOCKOIIHSL.

Hemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 2IEKTPOIUTOB.

3akoHbl 35ekTpoauza Dapazes.

HckpoBoii pa3psa ¥ IPOBOJIUMOCTb BO3yXa.

CpaBHeHUE POBOJIUMOCTH METAIIJIOB U MOJIYIPOBOIHUKOB.

OnHOCTOPOHHSAS IPOBOJUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habntonenue snextpoinusa.

W3mepenue 3apsiia 0JHOBAJIEHTHOIO HOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3n4yecKuii MPaKTHKYM.

Crioco0b1 m3MepeHus: GU3NYECKUX BEIWYHH C MCIOJIB30BAaHUEM aHAIOTOBBIX M IH(PPOBBIX
U3MEPUTENIbHBIX NPUOOPOB U  KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U
OTHOCUTEIIbHBIC  TIOTPEIIHOCTH  HM3MEpeHuid  ¢u3umdeckux  BenumuuH. OIeHKa  TpaHMIl
MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, HCCIIEIOBAHUN 3aBUCUMOCTEN (PU3NYECKUX BEJIMYHWH,
IpOBEpKa MPEUIOKEHHBIX THUMOTE3 (BBIOOp M3 paboOT, OMMCAHHBIX B TEMATHYECKUX pa3ienax
«YYeHHUECKUI IKCIIEPUMEHT, 1a00paTOpHbIE PabOThI, IPAKTUKYM»).

MesknpeamMeTHbie CBA3H.

N3ydyenue kypca ¢pusuku yrinyOnéHHoro ypoBHs B 10 kiacce OCyIIeCTBISETCS C YYETOM
COJZIepKATENbHBIX MEXKIPEIMETHBIX CBsI3€l ¢ KypcamMM MaTeMaTHKd, OHOJOTMM, XHUMHUH,
reorpaduu U TEXHOJIOTHUH.

MesicnpeOmemmuvie  nowamusn, C6A3AHHbIE C  U3YUEHUEM  MEMO008  HAYYHO20
NnO3HaAHUA: SBICHNWE, HAy4yHbId (QaxT, TuUnoresa, ¢u3nyeckas BeIWYMHA, 3aKOH, TEOpHUs,
HaOJI0IeHNe, SKCIIEPUMEHT, MOJEIMPOBAaHUE, MOJENb, M3MEpEHHE, MOIPEIIHOCTH H3MEpPEHU,
W3MEPHUTENIbHBIEC TPUOOPHI, M(poBas TabopaTopus.

Mamemamuka: penieHre cucteMsl ypaBHeHUH. JInneitHas ¢yHkuus, napabosna, runep6oia,
uXx rpauku 1 cBoicTBa. TpUroHoMerpuueckrue QyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOpPBI M HMX NPOEKIMU HA OCU KOOPJAMHAT,
CII0)KEHHE BEKTOPOB.

Buonozusa: vexanuieckoe JBUKEHUE B >KUBOH mpupone, nud¢ysus, ocMOC, TEII000MEH
KUBBIX  OpPraHM3MOB,  TEIUIOBOE  3arpsA3HEHHE  OKpYXKaloUmlel  cpelpl,  yTHIH3alus
OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOW» M DIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWUIApHBIE SIBJICHUSI B IPUPOJIE, TEKTPUUECKUE SIBJICHUS B )KUBOM MPUpPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOSHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA,
MOJIIpHasl Macca, MoJIydeHHe HaHOMAaTepHaJloB, TEIJIOBbIE CBOMCTBA TBEPABIX TeN, KUIKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIBI, DJEKTPUUYECKHE CBOICTBA METAUIOB, JJIEKTPOJUTHYECKAS
JUCCOLMaIus, rajlbBaHUKa, 3JIEKTPOHHAS MUKPOCKOIIHSI.

TI'eozpaghua: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.



Texnonozua: npeodpa3zoBaHue JBWKEHUN C UCIOJIB30BAHUEM MEXAHHU3MOB, YUET CyXOro u
KHUAKOTO TPEHHUS B TEXHHUKE, CTAaTHUYECKHE KOHCTPYKIUHU (KPOHILUTEHH, pemeéTdarsie
KOHCTPYKLMH), UCIIOJIb30BAaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKHU B TEXHUKE (TUPOCKOI, BOJIOMET U
Ipyrue), IBUTAaTedb BHYTPEHHETO CrOpaHus, NapoBas TypOuHA, OBITOBOM XOJIOJWIbHUK,
KOHIUIIMOHEP, TEXHOJOTMM IIOJIyYEHUS COBPEMEHHBIX MAaTepUaloB, B TOM  UHUCIE
HAaHOMATEepHalloB, W  HAHOTEXHOJIOTWM,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHHE
AJIEKTPONIPUOOPOB, Ta30pa3PsAHbIE JAMIIBI, TOTYIPOBOTHIUKOBBIE TPHOOPHI, TATbBAHUKA.

11 KJIACC

Pa3znea 4. JjekTpoauHaMHUKA.

Tema 4. Maznummnoe none.

B3aumoneincTBUE INOCTOSHHBIX MAarHMTOB M IIPOBOJHUKOB C TOKOM. MarHutHoe Imoe.
Bexrop mMarHuTHOM MHAYKUUU. [IpyHIUI Cynepno3uuu MarHUTHBIX ITOJIEH. JIMHUKM MarHuTHOM
UHIYKIWH.

MarautHoe 1oj€ NPOBOJHUKA C TOKOM (NPSMOro MPOBOJHHUKA, KAaTYIIKU U KPYroBOI'O
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHua, e€ HampaBieHHME W MOAYIb. JIBH)KEHUE 3apsyKEHHOM YacTULbl B
OJIHOPOJIHOM MarHuTHoM noie. Pabora cuiel Jlopenna.

MaruutHoe nosne B Beuiectse. GeppoMarHeTuky, napa- 1 IMaMarHeTUKH.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: IPUMEHEHHE ITOCTOSIHHBIX
MarHuTOB, 3JIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP, 3JEKTpoJBUrarenb SkoOu, yCKOpuUTenu
3JIEMEHTAPHBIX YACTHII.

Hemoncmpayuu.

Kaptuna nuHMII MHOYKIUMM MarHUTHOTO TMOJSL  IOJIOCOBOIO UM MOJKOBOOOPa3HOIO
IIOCTOSIHHBIX MarHUTOB.

Kaprrna nmuHul MariuTHOM MHAYKIMY TOJI JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O
KOJIbLIEBOT'O IPOBOJHHKA, KATYLIKU C TOKOM.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

HabntoneHue nBuxkeHHs MydKa 3JeKTPOHOB B MATHUTHOM II0JIE.

[IpuHIMI AeHCTBUS 3JEKTPOU3MEPUTENIBHOTIO IPUOOpPa MAarHUTOIIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

HccnenoBanne MarHMTHOTO MOJIS TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (heppOMarHeTHKOB.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHATa HAa PaMKY C TOKOM.

N3mepenue cunsl Amnepa.

N3yuenne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

Onpenenenre MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKuus.

SIBneHue snekTpoMarHUTHOM MHAYKuuU. IloTox BekTOopa MarHuTHOM MHAYKIMH. IDJ(C
MHIYKIWA. 3aKOH 3J€KTpOMarHuTHOM nHaykunu @apanes. Buxpesoe anexkrpruueckoe none. Toku
dyxo.

O/IC nHAYKIMM B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NunyktuBHOCTh. Karynmika WHAYKTUBHOCTM B ILENM IIOCTOSSHHOIO TOKa. SIBimeHune
camonHykiuu. 9J1C caMOMHAYKINN.

OHeprust MarHUTHOTO MOJIS KATYIIKN C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHu4eckue ycTpoicTBa U TEXHOJOTUYECKHE MPOLECCHl: MHAYKIIMOHHAS 11€4b, COJICHOU/,
3alUTa OT JIEKTPU3ALUH TeJl IIPU ABMKEHUH B MAarHUTHOM 110J1€ 3EMIIH.



Jemoncmpayuu.

Habmonenue siBiaeHUs 3J1€KTPOMarHUTHOM MHYKITUH.

Hccnenosanue 3aBucumoctu 3/1C uHAYKINN OT CKOPOCTU U3MEHEHUSI MarHUTHOTO ITOTOKA.

[IpaBuio Jlenna.

[Tagenre MarauTa B aTIOMUHUEBOW (MeIHOM) TpyOe.

SIBneHune caMOMHTYKINH.

Hccnenoanue 3aBucumoctu DJIC caMOMHIYKIIMM OT CKOPOCTH M3MEHEHHUs CHJIBI TOKa B
LeMu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue siBieHUs AIEKTPOMArHUTHOM WHIYKIIUH.

Onpenenenne MHAYKIUYA BUXPEBOIO MarHUTHOT'O MOJIS.

HccnenoBanue siBIeHUS CAMOMHTYKIUH.

COopka MoieNIn 3EeKTPOMArHUTHOT'O TeHepaTopa.

Paznen 5. Kose0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KoneobarensHas cucrema. CBOOOLHBIE KOJIEOAHHUS.

'apmonnueckue  konebanusa.  Kunemarnueckoe M JMHAMUYECKOE  OIMCAHHE.
DHepreTuyeckoe ornucaHue (3aKOH COXPaHEHUsI MEXaHU4eCKOM sHepruu). BbIBoJ AMHAMUUECKOro
OINMCaHUs TAPMOHUUYECKUX KOJIEOaHUM U3 UX 3HEPreTUYEeCKOro U KHHEMaTUYECKOIO OMMCAHMUS.

Ammuutyna u ¢aza xonebanuil. CBs3p aMIUIUTYAbl KoJeOaHMM HCXOAHOM BEIMYUHBI C
aMIUINTYylaMU Kosie0aHul €€ CKOPOCTU U YCKOPEHUS.

[lepron u yactora konebanwmii. [lepuon mManbix cBOOOJHBIX KOJEOAHUNH MaTEMaTHYECKOTO
MasTHUKA. [leproa cBOOOHBIX KOIeOaHU TPYKUHHOTO MasiTHUKA.

[TonsTue o 3aTyxarommx kosnebaHusx. BeiHyxaennoie konebanus. Pesonanc. Pesonanchas
KpuBas. BausHue 3aTyxaHust Ha BUJl pe30HAaHCHOW KPUBOM. ABTOKOJIE0aHMUSI.

TexHuyeckue YCTpPOHCTBA M TEXHOJIOTUYECKUE TIPOIECCHI: METPOHOM, Yachl, Kadelw,
My3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuch KoaebaTeabHOro ABUKEHHUS.

HaGntoneHne He3aBUCHMOCTH MEpHO/ia MaNbIX KOJIEOaHUH rpy3a Ha HUTH OT aMIUTUTY/IbI.

Hccnenoanue 3aTyxaromux KoneOaHuil 1 3aBUCUMOCTH epro/ia CBOOOAHBIX KOJIEOaHUN OT
COIIPOTHBIICHUS.

WccnenoBanne kosiebaHWil Tpy3a Ha MACCUBHOM MpPYXHHE C IEIbl0 (OpMUPOBaHUS
MpeJCTaBICHUN 00 H1eaIbHOW MOJIENIN MPYKMHHOTO MasTHUKA.

3aKOH COXpaHEHMs SHEPTUHU IIPU KOoJIeOaHUsAX rpy3a Ha MpPYKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJI€OaHUH.

Ha6mnronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

N3mepenue nepuosia cBOOOAHBIX KOJEOAHUN HUTSHOTO U IPY>KMHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBM)KEHUS Tejla B X0Jie KojieOaHUi Ha yIIpyroM MojBece.

N3ydeHue nBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KoieOaHuil.

HccnenoBanue BbIHYXKICHHBIX KOJI€OaHUH.

Tema 2. dnexmpomazcnummnoie Konedanus.

Konebarenbubiii koHTYyp. CBOOOIHBIE AJIEKTpPOMarHUTHbIE KojeOaHHS B HJCATLHOM
kosieOaTenbHOM KOoHType. Popmyna Tomcona. Cpsi3p aMIUIMTYIbI 3apsja KOHJAEHCATopa C
aMIUTUTY/I0H CUJIBI TOKA B KOJIe0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHMs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxalomue dJIeKTPOMarHuTHbIE — KojieOaHUs.  BBIHYXJAEHHBIE  JIEKTPOMArHUTHBIE
KoJe0aHusl.



IlepemenHbIli TOK. MOIIHOCTE MEPEMEHHOIO TOKAa. AMIUIMTYAHOE M JIEHCTBYIOIIEE
3Ha4eHUE CUJIbl TOKA M HaNpsDKEHUs NP pa3IudHON (GopMe 3aBUCUMOCTH IEPEMEHHOTO TOKa OT
BpPEMEHH.

CuHyconganbHbII NEPEMEHHBIN TOK. Pe3ucTop, KOHIEeHCAaTOp M KaTyllKa MHAYKTUBHOCTH B
LIENU CUHYCOUJIAIbHOI'O IIEPEMEHHOT0 TOKa. Pe30HaHC TOkOB. Pe3oHaHc HalpsKeHUH.

Wneanbubiil Tpancpopmarop. IlpousBonacTBo, nepepaya M noTpebiieHUE SIEKTPUUYECKON
SHEPrUH.

OKOJIOTHYECKHE PUCKU IIPU IMPOU3BOJCTBE JIIEKTpOdHepruu. KyibTypa HCIOIB30BaHUSA
AJIEKTPO3HEPTUU B [TIOBCEIHEBHOM JKU3HMU.

TexHnyeckue ycTpoHWCTBa M TEXHOJOTMYECKHE IIPOLECCHI: JJIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKA, IMHUU JIEKTPoIepe1ay.

Hemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJICOAHMS.

3aBHCHUMOCTb YaCTOThI CBOOOIHBIX KOJ€OaHUH OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuorpaMMsl 3J1EKTPOMAarHUTHBIX KOJIEOAHUH.

I'eneparop He3aTyXaroIMKX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 371eKTpOMarHUTHOIO TeHepaTopa.

BhIHyX1eHHBIE CHHYCOM1aIbHbIE KOJIEOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTU U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3oHaHnc npu mocienoBaTeNbHOM COEAMHEHMM PE3UCTOpA, KAaTyIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopa.

VYCTpoicTBO U MPUHIMIT AEUCTBUS TpaHchopMaTopa.

Mosenb TMHUY 3JEKTPOIIEpEIauH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

Nzydenne Tpanchopmaropa.

HccnenoBanue mepeMEHHOr0 TOKa 4epe3 IOCIIENOBATEIbHO COCIMHEHHBIE KOHJIEHCATOD,
KaTyIIKy U PE3UCTOP.

HaGntoneHue 371eKTpOMarHuTHOTO Pe30HaHca.

WccnenoBanue paboThl HCTOYHUKOB CBETA B LIETIH IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMAZHUNIHbIE 60TIHbL.

MexaHuuyeckre BOJIHBI, YCIOBUS UX pacrnpocTpaHeHus. [lonepeunslie U Npo10JibHbIE BOJHBI.
Ilepron, CKOpPOCTh pacHpoCTpaHEHUs M JJIMHA BOJHBL. (CBOMCTBA MEXAHMYECKHUX BOJIH:
OTpakeHue, peaoMiIeHre, nHTepdepeHus U Tudpaxus.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEHHE OKPYKAKOIIEN CPEBI.

ONEKTPOMarHUTHHIE BOJHBL. YCIIOBUS W3IIy4€HHUs JJIEKTPOMATHUTHBIX BOJH. B3ammHas
OpHUEHTAIMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpolicTBa  DJIEKTPOMArHWUTHBIX  BOJIH:  OTP@KEHHE, NPEIOMIICHHE,  IOJISIPU3ALNS,
uHTepdepeHus U 1udpaKius.

[IIkanma 3JIEKTPOMArHUTHBIX BOJIH. [IpMEHEHHE HJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DNEeKTPOMarHMuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHnueckue yCTpONCTBA M INPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE HWHCTPYMEHTHI,
paznap, paaAuonpuEMHHUK, TeJIEBU30p, aHTeHHa, TesedoH, CBU-neus, yinbTpa3BykoBas JUarHOCTHKA
B TEXHHUKE U MEIUIMHE.

Hemoncmpayuu.

OO6pa3zoBaHue U pacrpoCTpaHEHHUE TONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOmromnieecs Teno Kak HCTOUYHUK 3BYyKa.

3aBHCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJICOAHUA.

Habmoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiiud MEXaHHIECKUX BOJH.



AKyCTHYECKUI pE30HAHC.

CaolicTBa yabTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cCBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOW M YacTOTOH
KoJeOaHuH.

HccnenoBanne  CBOMCTB — 3JEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHME,  MPEIOMIICHHE,
nosispu3anus, rudpakuus, HTephepeHIus.

Oo6HapyxeHrue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TYICHHIA.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKyMm.

N3ydeHue napamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUsl 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonuHeliHOe pacrpocTpaHEeHHE CcBeTa B OoAHOpoaHOM cpene. Jlyu cera. ToueuHsblit
HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKkOHBbl OTpaxkeHusi cBera. [locTpoenune u3zo0pakeHUN B IJIOCKOM
3epkane. Chepudeckue 3epkana.

[Ipenomiienne cBeTa. 3akOHBI MpelOMIIEHUs cBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHuss. OTHOCUTENbHBIN IOKa3zarenb MnpenomieHus. IlocTosSHCTBO YacToThl cBeTa HU
COOTHOUIEHUE JUIMH BOJIH IPH NEPEX0AE MOHOXPOMATHUYECKOTO CBETA Yepe3 IpaHully pasjena
JIBYX ONTUYECKUX CPE.

Xon nydeit B nmpusme. Jucniepcust ceera. ClaoxKHBIHM cocTaB Oenoro cBeta. L[Ber.

[Tonnoe BHyTpeHHEe oTpaxeHnue. IIpenenpHbIi yroil MoJIHOro BHyTPEHHETO OTPAKEHMUS.

Cobuparonue W paccewBarolve JHUH3bl. ToHKas muH3a. DOKYCHOE paccTOsSHUE U
ONITUYECKasl CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOW ceprueckoin
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEJIBHOTO MOKA3aTENsl PETOMIICHHUSL.

@opMyIia TOHKOU JIMH3BIL. Y BEIMYECHHE, 1aBAEMOE JTMH30M.

Xox Jiyda, MPOILIEAIIETrO JUH3Y M0/ IPOU3BOJIBHBIM YIJIOM K €€ IJIABHOW ONTHUYECKOM OCH.
[TocTpoenune n300paKeHui TOYKH u OTpe3Ka IpSAMOM B coOuparommx
Y PacCeMBAIOIINX JMH3aX U UX CUCTEMAX.

OnTuueckue nmpudopsl. Paspemaromiast ciocobHoCTh. ['11a3 Kak onTuyeckas cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBUS
HaOJI0ACHNI MAaKCUMYMOB 1 MUHMMYMOB B MHTEP()EPEHIIMOHHOM KapTHHE OT JBYX KOT€PEHTHBIX
UCTOYHUKOB. [IprMeps! kaccuueckux MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakius cBera. JudpaxknuonHas pemérka. YciaoBue HaONIOJIEHHS — TJIaBHBIX
MaKCHMYMOB IIpH a/IeHU MOHOXPOMAaTHYECKOT0 CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[Tonapuzanus ceera.

TexHuueckue yCTpPOHCTBA M TEXHOJOTHYECKHE IPOLIECCHl: OYKH, JIyNa, MEepUCKOI,
¢doTroanmnapar, MUKpOCKOII, IPOEKIIMOHHBIH anmapat, IPOCBETICHNE ONTUKH, BOJOKOHHAS ONTHKA,
T paKMOHHAs PEeIETKA.

Jemoncmpayuu.

3aKOHbI OTPa’KEHHUS CBETA.

HccnenoBanue npenomMiIeHns CBETa.

Habntoienne noaHoro BHyTpeHHEro oTpakeHus. Mojieiab CBETOBO/A.

HccnenoBanue xo/1a CBETOBBIX IYYKOB UEPE3 MNIOCKONAPAIUIENbHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBONCTB N300paXeHU B TUH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue narepdepeHimu ceera.

HaOmroieHne BETOB TOHKUX IUIEHOK.

Hab6mronenue qudpakiumum certa.

W3yuenne qupakinOHHON PEIIETKH.

Habmonenne nudpakiinoHHOTO CIIEKTpa.

Habmtonenue nucnepcuu cBeta.



HabntoneHue noisipu3aiiy cBeTa.

IIpuMeHeHne MOIIPOUIOB IS U3YYEHHUSI MEXaHNYECKUX HAIIPSDKCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue nokasaresns nIpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAcCTOSHHUS OT BEIIECTBA (HAa MPHUMEpE KHUIKHX
JINH3).

N3mepenune pOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIMH3.

ITomyyenue n300pakeHHs B CUCTEME U3 MJIOCKOT'0 3epKajia U JIMH3bI.

[Tony4yenue n300paXkeHNs B CHCTEME U3 JBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONUYECKUX CUCTEM.

Habmronenune nudpaximu, nHTEpPEpeHIINN 1 MOISPU3ALUHU CBETA.

W3ydeHue nossipu3anuu CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTepdepeHny Ja3epHOro N3TyYCHUs Ha IBYX MIEIISX.

Habntonenue nucnepcum.

Habmonenue u uccnenoBanue TG pakiimOHHOTO CIIEKTpA.

W3mepenue 1IuHbI CBETOBOW BOJIHBI.

[Tonmy4yeHne crieKTpa U3JIydeHHs CBETOIUO/A IIPH MTOMOIIN AU(PPaKIIHOHHON PEHIETKH.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEILHOCTH.

I'paHnupl IPUMEHMMOCTH KJIACCHYECKOM MeXaHMKW. [locTynarsl crnenualbHONW TEOopUu
OTHOCHUTEJILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan.  I[IpeoOpasoBanus  JlopeHua.  YcioBue
IIPUYUHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHM M COKpALICHHE
JUIMHBI.

OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHILIBI.

CBs13bp Macchl C 3HEPTUEN U UMITYJIbCOM PEJISATUBUCTCKOMN YaCTHUIbl. DHEPrus MOKOSL.

TexHnyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE IPUEMHHUKH,
YCKOPUTENH 3apsyKEHHBIX YaCTHLL.

YdeHuueckuit 3KCIepuMEHT, 1a00paTOpHbIe pabOThl, IPAKTUKYM.

Omnpenenenre UMIyiabca M SHEPTUM PEISITUBUCTCKUX 4YacTUI (MO QororpapusiM TPEKOB
3apsDKEHHBIX YacTUI] B MArHUTHOM TOJIE).

Pazgen 7. KpanroBas ¢usuka.

Tema 1. KopnycKyaapHuo-60110860it oyanusm.

PaBHOBecHOE TemsioBOe wu3MyueHHe (M3NydeHHE aOCONIOTHO UEPHOTO Tela). 3aKOH
cmenienus Buna. I'mnoresa [1nanka o kBaHTax.

@®OTOHBI. DHEPTUS U UMITYJIbC (HOTOHA.

®otordpdexrt. OnbiThl A. I'. CroneroBa. 3akoHbl oTorddexTa. YpaBHeHHe DHWHIITENHHA
st potorddexra. «Kpacnas rpanuiiay horodrddekra.

JlaBneHue cBeTra (B YACTHOCTH, [JaBJIEHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0 U
a0COJIIOTHO OTpakarotyto nmosepxHoctsb). OnbrTel [1. H. Jlebenena.

Bonnoseie cBoiicTtBa yactull. Bomnel ne bpoinsa. imHa BosHBL Ae bpoiid U pasMepsl
o0JacTy JOoKalu3aluu ABMXKYIIelcs yacTulbl. KopnyckyasipHO-BOJIHOBOM nyanusm. Judpakius
JJIEKTPOHOB Ha KpUCTAJLIAX.

Crneuunduka n3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnocrei I'eiizendepra.

TexHuueckue ycTpOHCTBa M TEXHOJIOTHYECKHE IPOLECCHl: CHEKTPOMETP, (HOTORNIEMEHT,
($hoTOaTUNK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas OaTtapesi, CBETOAHO/I.

Jemoncmpayuu.

®dotor(hPeKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodddekra.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHHUS TIOTYITPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauon.

Conneuynas 6arapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.



Hccnenoanue goropesucropa.

N3mepenne nocrosinaol [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

UccnepoBanue 3aBUCUMOCTH CUJIBI TOKA Y€PE3 CBETOIMO/ OT HAIPSKCHHUS.

Tema 2. @u3zuxka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTPOeHUs aToMa. [imanerapras Mmoaens atoma Pesepdopra.

[Tocrynatel bopa. U3nydenue u moriomieHue (OTOHOB IMpPH IEpexoAe aToMa C OIHOIO
YPOBHsI DQHEPI'UU Ha JIPYrou.

Bunsl cnexktpoB. CriekTp ypOBHEM 3HEpruu aTomMma BOJI0pOJa.

CrioHTaHHOE U BBIHYXKJIEHHOE U3TyueHue cBerta. Jlasep.

TexHuueckue yCTpPOWCTBA M TEXHOJOTMYECKHME TPOLECCHl: CIEKTPAJIbHBIA  aHAIN3
(cnexTpockomn), Ja3ep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

Hab6mronenne nuHeHvaThiX CIIeKTPOB.

YCTpoUCTBO U IEHCTBHE CYETYMKA HOHU3UPYIOLIUX YACTHULL.

OrnpezeneHne JIMHBI BOJIHBI JIA3€PHOTO U3JIYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue nuHeHyaToro CriekTpa.

UccnenoBanue criekTpa pa3peKEHHOIO0 aTOMapHOTO BOJOpPOAA M HM3MEPEHHE MOCTOSHHOU
PunGepra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHMAPHLIX YaACMUY,.

Hyxnonnass monens sigpa ['eiizenbepra—lBanenko. 3apsin sapa. MaccoBoe 4HCIIO sjipa.
H3oTomsI.

PanuoaktuBHOCTh. Anb(a-pacnan. DIEKTPOHHBIM W MO3UTPOHHBIA Oera-pacman. ['amma-
W3JIy4YCHHUE.

3aKOH paauoakTUBHOro pacnaga. PanuoaktuBHble uH30TONBI B mpupoxae. CBoiicTBa
MOHU3HPYIOUIETO U3NIy4eHUs. BiausHue painoakTUBHOCTH HA YKUBBIE OpraHU3Mbl. ECTecTBEHHBII
¢don m3nyuenus. Jlozumerpusi.

OHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl siipa.

SAnepusie peakuun. [lenenue u cunres anaep. Anepusie peaktopsl. [I[podbremsl ynpaBisieMoro
TEPMOSIZIEPHOTO CUHTE3a. JKOJOTUUECKHUE ACTIEKThI PA3BUTHS SIEPHOM SHEPTETUKHU.

Mertoapbl perucTpauuy U UCCIEI0BAHMS JIEMEHTAPHBIX YaCTHII.

@yH/1aMEHTAIIbHBIE B3aUMOJAEUCTBUA. bapnoHnbl, Me30HBI M JjenToHsl. [IpencraBienue o
CranpaptHoil Mmojenu. KBapk-rimrooHHas MOJENb aJpOHOB.

®usuka 3a npenenamu CrannaptHol mojenu. TéMHas MaTepust U TEMHAs! SHEPTUSL.

EnuncTBO (hmznueckoil KapTUHBI MUpAa.

TexHu4eckue yCTpOWCTBa M TEXHOJOTUYECKHE MPOIIECCHI: JO3UMETpP, Kamepa Buibcona,
SNIEPHBIA  pEaKToOp, TEPMOSAJEPHBIA peakTop, aromMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

HccnenoBanue paaoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenune nmormomeHus 6eTa-4yacTUIl aTFOMUHUEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.

Dtanbl pa3BUTUS acTpoHOMHUH. [IpukiagHoe U MUPOBO33pEHUYECKOE 3HAUYECHNE aCTPOHOMHUH.
[TpuMeHNMOCTh 3aKOHOB (PU3UKHU I 0OBICHEHUS TPUPOJIHI KOCMUYECKUX OOBEKTOB.

Mertonpl  acTpoHOMUYECKUX HcciaeqoBaHuil. COBpEMEHHBIE ONTHYECKUE TEIECKOIBI,
paiMOTENECKOIbI, BHEaTMOC(epHasi aCTPOHOMHUSL.

Bun 3Bé3mH0T0 HeOa. Co3Be3us, IpKue 3BE3/IBI, TNIAHETHI, UX BUAUMOE JIBHKEHHUE.

Conneynas cucrtema.

Comnue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun ConHIA U 3BE3I.



3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. /lnarpamma «CreKTpaibHbIN KJIaCC — CBETUMOCTB).
3BE3 bl TIIABHOM ITOCIIENOBATEILHOCTH. 3aBUCHUMOCTE «Macca — CBETUMOCTEY IS 3BE3] INIaBHOU
nocieaoBarenbHocTH. BHyTpeHHee crpoeHune 3BE34. COBpEMEHHBIE INPEIACTABIECHUS O
MIPOUCXO0XKACHUH U 3BOoLMH COJIHLA U 3BE3/T. DTallbl )KM3HU 3BE3 .

Muneunsiii [1yts — Hama [Manaktuka. [lonoxenue u nuwxenne Conuua B ['anaktuke. Tumbl
rayiakTuk. Paguoranaktuky u kBa3zapel. YEpHbIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacmmpenne Bceenennoil. 3akon XaO06ma. PasbOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

Habmonenus 38E€31H0r0 HebGa HEBOOPYKEHHBIM TJIa30M C HUCIIOJIb30BAHUEM KOMITbIOTEPHBIX
MPUIIOKESHUN JJIS1 ONIPEIeIICHUS TIOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JJaTy: OCHOBHBIE
co3Be3aust CeBepHOro nosyuapus v sipkue 3BE3/bl.

HaGmonnenus B Teneckon JIyHbI, TUTaHeT, TYMaHHOCTEH M 3BE3IHBIX CKOTUICHUH.

Du3nyecKuii MPaKTHKYM.

Crioco0b1 m3MepeHus: GU3NYECKUX BEIWYHH C MCIOJIB30BAaHUEM aHAIOTOBBIX M IH(PPOBBIX
U3MEpPUTENbHBIX TMPUOOPOB U  KOMIBIOTEPHBIX JIaTYMKOBBIX CHCTEM. AOCOIIOTHBIE H
OTHOCUTEIIbHBIE  TOTPEIIHOCTH  HM3MEpeHMid  ¢u3mdeckux  BenuuuH. OIeHKa  TpaHMIl
MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, UCCIICIOBAHUN 3aBUCUMOCTEN (PU3NYECKUX BEIIMYHWH,
MPOBEpPKa MPEIIOKEHHBIX TUIOTE3 (BBIOOP M3 palOT, OMHCAHHBIX B TEMAaTHYECKHX pa3feliax
«Y4eHNYECKUI IKCTIEPUMEHT, Ta00paTOpPHBIE PabOTHI, TPAKTHKYM).

Oo6o0maee NnoBTOpPEeHNUE.

O6o0meHne M cucTeMaTu3alus  COAEpX aHus  pa3fenoB  Kypca  «MexaHHKay,
«MonekynspHas ¢u3MKa U TEPMOAMHAMUKAY, «INEKTpoAuHaMUKay, «KoiebaHUs U BOIHBIY,
«OCHOBBI CHENMAJIBHONH TEOPUH OTHOCHUTENBbHOCTHY», «KBaHTOBas ¢u3uka», «IIEMEHTHI
ACTPOHOMUU U aCTPOPUIUKL».

Ponp ¢u3uku u acTpoHOMHUM B IKOHOMHYECKOM, TEXHOJOTMYECKOW, COIHMAIbHOU U
THUYECKOU cdepax AesTeTbHOCTH YeJI0BeKa, POJib U MECTO (PU3UKH U ACTPOHOMHMHU B COBPEMEHHOM
Hay4YHOW KapTHHE MHpa, 3HAUYCHHUE OIMMCATEIHbHON, CHCTEMAaTHU3UPYIOUIEH, OOBSICHUTEIHLHOU M
MIPOrHOCTUYECKON (YHKUUN (PU3HMUECKOW TeopHH, poiib (U3NYECKOH Teopuu B (POPMHUPOBAHUU
MpeICTaBlIeHU 0 (PU3HUECKOl KapTUHE MHUpa, MECTO (PU3NYECKON KapTHHBI MHpa B 00OLLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUHN O IIPUPOJIE.

Me:xnpenameTHbie CBSI3H.

N3yuenne kypca ¢usuku yriayOnéHHoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4ETOM
COJIEp’KaTENIbHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMH MaTeMaTHKH, OWMOJOTMM, XUMHH,
reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnovle  nOHAMUA, C6A3AHHBIE €  U3YYEHUEM  MEMO0006  HAYYHO20
nO3HaHUA: SBIICHUE, HAy4YHbIM (QakT, rumnoresa, Qu3nueckas BEJIWYMHA, 3aKOH, TEOpHs,
Ha0Jt0/IeHNe, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIENb, U3MEPEHUE, MOTPEUIHOCTH H3MEpEHMH,
U3MepUTeNbHbIe TPUOOPHI, U(ppoBas 1abopaTopusi.

Mamemamuka: penieHne cUCTeMbl ypaBHeHUH. TpuroHomerpuyeckue (QyHKIHH: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO. BekTopel M uX
MPOEKIIMM Ha OCH KOOPJMHAT, CIIO)KEHHE BEKTOpOB. [Ipou3Bo/HBIE 3J€MEHTAPHBIX (YHKIUH.
[Tpu3Haku moo0us TPEYroNbHUKOB, ONPEeNICHHE TUIOIAAN TUIOCKUX GUryp U 00bEMa Tell.

Buonozua: >nextpuueckre sBJIE€HUS B )KUBOM NpUpoje, KojiedaTeabHbIe TBUKEHUS B KUBOU
IIPUPOJE, DKOJOTMYECKHE PHUCKM IIPU IPOU3BOJCTBE JIIEKTPOIHEPIUH, IIEKTPOMATHUTHOE
3arpsi3HEHUE OKPYKAIOIIEW Cpelbl, yAbTpPa3ByKOBas JMAarHOCTMKAa B MEIAUIMHE, ONTHYECKUE
SIBJICHUS B KUBOW IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB W MOJIEKYJ, KpUCTaUIMYECKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CTIEKTPAIbHBIN aHaIN3.



TI'eozpaghua: marutHbIe TONIOCA 3€MITH, 3aJ€KH MAarHUTHBIX PYA, (OTOCHEMKA 3EMHOM
MMOBEPXHOCTH, cericMorpad.

Texnonocua: NpUMEHEHUE IOCTOSHHBIX MArHUTOB, 3JEKTPOMArHUTOB, BJIEKTPOABUIATEIIb
Slko0Ou, reHeparop NEPEMEHHOI0 TOKA, MHIYKLUMOHHAs IIeyb, JIMHUM 3JIEKTpoIepesaad,
AJIEKTPOABHUraTeNb, pajaap, paauoONpuéMHHUK, TEJNEeBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3ByKOBasl JUArHOCTHKAa B TEXHUKE, IPOCKLUMOHHBIA anmapar, BOJOKOHHAs ONTHKA,
COJHEeYHast OaTapesi, CIIyTHUKOBBbIC MPUEMHUKH, SIIEPHAST YHEPIeTUKA U HKOJOTHUECKUE ACTICKTHI
€€ pa3BUTHS.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBI 110 ®U3BUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTAaThl OCBOECHUS yueOHOro mpeamera «Pu3nka» IODKHBI OTpa)kaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOLIMXCS PYKOBOJCTBOBATHCS C(OPMHUPOBAHHOM BHYTpEHHEH
MO3UIHEH JIMYHOCTH, CUCTEMON IEHHOCTHBIX OPUEHTALINH, TO3UTHBHBIX BHYTPEHHUX YOCKICHUH,
COOTBETCTBYIOLIMX  TPAAULUOHHBIM  LEHHOCTSIM  POCCHMCKOro OOILecTBa, pacHIMpeHHe
KU3HEHHOI'0 OIbITa M OMbITa AESITEIbHOCTH B IPOLECCE pealr3aldyd OCHOBHBIX HAIlpaBICHUM
BOCIIUTATEIbHOM JI€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:
rpakIaAHCKOI0 BOCTIMTAHMA:

e COPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMU  OOydarolerocs Kak akTUBHOIO U
OTBETCTBEHHOT'0 YJI€HA POCCUNCKOI0 OOIIECTBA;

e IPUHATHE TPAAULMOHHBIX OOIIEYETOBEYECKUX TI'YMAaHHUCTUYECKUX U JIEMOKPAaTHUYECKUX
IIEHHOCTEH;

e TOTOBHOCTh BECTH COBMECTHYIO JEATEIIHOCTh B HHTEpECcax TI'PakJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPABIEHUHU B 00pa30BaTEIbHON OpraHU3alliy;

e YMEHHME B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIUSAMU U Ha3HAUEHUEM;

e TOTOBHOCTb K T'YMaHUTapHON W BOJIOHTEPCKOU JEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHMS:

e CPOPMHUPOBAHHOCTH POCCUNHCKOM Ipa)IaHCKOW UAEHTUYHOCTH, TaTPUOTU3MA;

e [IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUMCKHUX
y4E€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

e C)OPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBE/ICHUS;

e CIIOCOOHOCThH OLIEHMBATh CUTYallMI0O U NMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B AEATEIbHOCTH YUEHOTO;

e OCO3HAHHE JIMYHOTO BKJa/la B TOCTPOCHUE YCTOMYHUBOIO OYyIIETO.
3CTETHYECKOT0 BOCIIMTAHMSA:

e OCTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl 3CTETUKY HAy4YHOTO TBOPUYECTBA, MPHUCYIIETO
¢bu3nyeckoit Hayke.

TPYAOBOI0 BOCTIMTAHUSA:

e UHTEPEC K pa3IMyHbIM chepaM NpopecCHOHATBHON JEATENHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3UKOM W TEXHUKOW, YMEHHE COBEpPIIAaThb OCO3HAHHBIA BBIOOp OymayIIen
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;

e TOTOBHOCTh M CITOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 00nacTu (HU3UKH Ha
MIPOTSKEHUH BCEH KU3HU.

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

e COOPMHUPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HAaHHE TIJI00AJIBHOTO XapakTepa

9KOJIOTMYECKUX MPOOIIEM;



e [JIAHUPOBAHUE U OCYIIECTBICHUE ACUCTBUU B OKpPYXKAlOLIEH Cpele Ha OCHOBE 3HAHMS
1eJIe YCTOMYMBOTO pa3BUTHA YETIOBEUECTBA;

* DaCIIMPEHHUE OIbITa JACATCIBHOCTH HKOJIOTMYECKOM HAIPABICHHOCTH Ha OCHOBE
UMEOIINXCs 3HaHU 10 (u3uke.

LEHHOCTH HAYYHOI'0 MIO3HAHMSA:

e CPOPMHUPOBAHHOCT  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (prU3HUECKON HAYKH;

e OCO3HaHME IIECHHOCTU HAYYHOW JESTeIbHOCTH, TOTOBHOCTh B IpOLECCE U3YyUEHUs (PU3UKU
OCYLIECTBJIATh IIPOCKTHYIO U UCCIIEI0BATEIbCKYIO IE€ATEIBHOCTD HHANBUIYAJIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUSA:

e CAaMOCTOSITENIbHO (POPMYJIMPOBAaTh M aKTyalM3UpOBaTh MpoOjeMy, paccMaTpuBath €&
BCECTOPOHHE;

e OIIPENEIATh LETU ACSITENbHOCTH, 33/1aBaTh IAPAMETPhl U KPUTEPUU UX TOCTUKEHUS;

e BBISIBJIATh 3aKOHOMEPHOCTH U MTPOTHUBOPEYHS B PACCMATPUBAEMbIX (PU3NUECKUX SIBJIICHUSIX;

e pa3pabaThIBaTh IUIAH PEUICHHs MPOOIEMBI ¢ YIETOM aHaTN3a UMEIOIIUXCS MaTepHabHBIX
Y HEMaTepUAITbHBIX PECYPCOB;

e BHOCUTh KOPPEKTUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBHUE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKHU MOCJIEICTBUI I€ATEIbHOCTH;

e KOOPJMHUPOBATH M BBIIOJHATH pPabOTy B YCIOBUSAX peajbHOro, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

e Pa3BUBATh KPEATUBHOE MBINIJICHHUE [IPH PEIICHUN KU3HEHHBIX MPOOIEM.

Ba3oBble uccienoBareibcKkue AeiCTBUA:

e BJIQJIETh HAYyYHOW TEPMHUHOJIOTHEH, KIIIOUEBBLIMHU TMOHATUSMU U MeToAaMH (PU3UUecKOon
HayKU;

e BJIQJIETh HAaBBIKAMU y4eOHO-UCCIIEIOBATEIBCKON M MPOEKTHOW NEATEIBHOCTH B 00JacTH
(bU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY TIOMCKY METOJIOB pPElIeHUs 3aad
(bU3MUYECKOTO CoiepKaHUs, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

e BIIAJIETh BUJAMH JEATEILHOCTH IO TOJTYYEHHUIO HOBOTO 3HAHUA, €r0 HHTEPIpETaIliH,
MpeoOpa30BaHUIO ¥ MPUMEHEHHUIO B PA3IMUHBIX YUeOHBIX CUTYallHsIX, B TOM YUCIE MPU CO3aHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

e BBISIBIIATh IIPUYUHHO-CJIEICTBEHHBIE CBSI3M M AKTYaJIU3MpOBaTh 3a7ady, BbIABUTATh
TUTIOTE3y €€ peleHus, HaXOAUTh aprYMEHTHI JIsl TOKa3aTeIbCTBA CBOUX YTBEPIKICHUI, 3a/1aBaTh
rapaMeTpbl U KPUTEPUU PELICHHUS;

e AHAJM3MPOBATh TOJYyYEHHbIE B XOJE PEIICHUS] 3aJa4yd pPe3yJIbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

e CTaBUTh M (POPMYJIMPOBATH COOCTBEHHBIE 3a7]a4i B 00pa30BaTEILHOM IS TEIILHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKY;

e JTaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

e YMETh MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETbHOCTH;

e YMETh UHTETPUPOBATH 3HAHKS U3 PA3HBIX NMPEIMETHBIX 00J1acTel;

e BBIJIBUTATh HOBBIEC UJIEU, TPEAJIaraTh OPUTMHAIbHBIE TOAXObI U PELICHUS;

e CTaBHUTh MPOOJIEMBI U 33J1a4H, TOMYCKAIOIINE aTbTEPHATUBHBIE PEIICHUS.

Pabora ¢ undopmanmeii:

e BIIAJICTh HABBIKAMHU TOJYYCHHS HWHPOPMAHMH (PU3UUECKOTO COJIEpNKAHUS U3 MCTOUHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYHIECTBJISATh IIOMCK, aHaJIU3, CUCTEMATHU3alUI0 U
WHTEPIpETAINio HHPOpMAIIUK Pa3TUIHBIX BUIOB U (OPM MPEACTABICHUS;

e OIICHUBATH JOCTOBEPHOCTH HH(POPMAIIHH;

e HCIIOIB30BaTh CPEACTBAa HMH(POPMAINMOHHBIX W KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pElIeHN KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OPTraHH3alMOHHBIX 3a7ad C COOJIOJCHHEM



TpeOOBaHUI IPrOHOMHKH, TEXHUKH OE30MaCHOCTH, TUTHEHBI, pecypcocOepex eHus, MPaBOBbIX H
ATUYECKUX HOPM, HOpM MH(POPMAITMOHHOM 0€30MacHOCTH;

e CO3/IaBaTh TEKCThl (IU3NYECKOTO COACPIKAaHUS B pas3IuyHbBIX (opmatax ¢ ydérom
Ha3zHauyeHUs MH(OPMaIUK U LIEIEeBO ayAUTOPUH, BEIOHPAs ONTUMAIbHYIO (OpMY IPEICTaBICHUS
U BU3YaJIU3alUH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

e OCYIIECTBIISATH OOLIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOH 1S TEIBHOCTH;

* PaCIO3HABATh MPEANOCHUIKM KOHQIMKTHBIX CUTYallUil U CMATr4aTh KOH(IUKTHI;

e Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMSI C MCIOJIb30BAHUEM S3BIKOBBIX
CPEACTB;

e IOHMMATh U UCIOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIBHON padOThI;

e BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ Y4ETOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEHN Ka)K/10T0 4jI€Ha KOJUIEKTHBA;

e IPUHUMATh ILI€JIM COBMECTHOM [JEATEIbHOCTH, OPIaHMU30BBIBATE U KOOPAMHUPOBATh
JEUCTBHUS 10 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPEAEIIATh POIU ¢ y4ETOM MHEHUI
YYaCTHUKOB, 00CYKJaTh pe3ybTaThl COBMECTHON pabOThI;

e OLICHUBATh KAYECTBO CBOETO BKJIAJA M KAXKIOr0 y4aCTHUKA KOMaHJbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

e IIpeJIaraTh HOBBIE IPOEKTHI, OLEHUBATh WUJEU C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

e OCYIIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE IOBEACHME B PA3JIMYHBIX CHUTYyalMsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmszanms:

e CAMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIbHYIO IESTEIBHOCTh B O0JIACTH (PU3HKH H
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

e CAMOCTOSITEJIbHO COCTABJIATH IUIAH PELIEHUS PAacUETHBIX M KAaYECTBEHHBIX 3ajJad, IUIaH
BBIMIOJIHEHUST MIPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PECYypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

e PacIIUPSTh paMKH y4e€OHOI0 IIpeIMeTa Ha OCHOBE JIMYHBIX MTPEIIIOUYTEHUN;

e Ie7laTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a
pelIeHue;

e OLIEHUBATh IPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBIECHUIO JSPYAUIMM B oOnacTu (PU3UKH,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTEeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJICKT:

e 1aBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

e BJIaJICTh HaBBIKAMU M1O3HABATEIbHON pedIeKCHN KaK OCO3HAHMS COBEPIIAEMbIX JEHCTBHIMA
1 MBICTUTENBHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

e UICTIOJIb30BaTh NMPUEMBI peIIEKCUU ISl OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

e YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMAThH PEIIEHUS 110 UX CHUKEHHIO;

e IPUHUMATh MOTUBBI U ApI'YMEHTHI JAPYTUX MIPU aHATIN3E PE3yIbTaToOB IEATEIbHOCTH;

e IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U TOCTOMHCTBA;

e IPUHUMATh MOTUBBI U ApI'YMEHTHI JAPYTUX MPU aHATIN3E PE3yIbTaToOB IEATEIbHOCTH;

e IIpU3HABATh CBOE MIPABO U MPABO JPYTUX HA OIINOKU.

B nporiecce nocTuxkeHNs: TUYHOCTHBIX PE3YIbTaTOB OCBOCHMS MPOrpaMMBbI 1O (PU3UKE JUIS
YPOBHSI CpeHEro oO0Iero o0pa3oBaHMs y OOYYaIOIMIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN
MHTEJUIEKT, MPEAINOaraoufi chopMUPOBAaHHOCTD:

e CAMOCO3HAaHU$, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJIETh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;



* CaMOPETYJIMPOBAHMS, BKJIFOYAIOLIETO CaMOKOHTPOIJIb, yMeHue IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHME, CIOCOOHOCTh AJANTUPOBAThCA K 3MOIMOHAIBHBIM
M3MEHEHHSIM U TPOSBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

e BHYTPEHHEH MOTHMBAlLlMM, BKIIOYAIOUICH CTPEMJICHHE K JOCTH)KCHHIO LIEIM U YCIEXY,
ONTUMU3M, HHULIMATUBHOCTb, YMEHUE JACHCTBOBATD, UCXO U3 CBOMX BO3MOKHOCTEH;

e HMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHUE JPYIHUX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHHMIO;

e COL[MAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOLIEHUS C APYTUMH
JOABMH, 3a00THTHCS, IPOSBIIATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

HNPEAMETHBIE PE3YJIbTATbBI
K konny oOyuenust B 10 knacce npeIMETHblE pe3yJbTaTbl Ha YIIyOJIEHHOM YpOBHE
JOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOLINXCS YMEHHIA:

e IOHUMATh pOJb (U3UKK B OSKOHOMHUYECKOM, TEXHOJOTMYECKOH, 3SKOJIOrHYecKoi,
COLIMAJIEHOW M ATUYECKOH cepax AesTeTbHOCTH YeJI0BEKA, POJIb U MECTO (PM3UKH B COBPEMEHHOU
Hay4YHOI KapTUHE MMpa, 3HAYCHHE ONMCATEeNIbHOW, CHCTEMaTH3HPYIOLIEeH, OOBSCHUTENbHON U
MPOTHOCTUYECKOH (GYHKIUH (U3NYECKOH TEOpUHM — MEXaHHWKH, MOJIEKYJISpHOH (GHU3UKH U
TEPMOJMHAMUKH, POJIb (U3UUECKOM Teopuu B (HOPMUPOBAHMM INpEACTaBIECHUN O (PU3NUECKON
KapTUHE MUPA;

° Pa3nUyaTh YCIOBHSI MPUMEHUMOCTH Mojesiel (PU3MUeCKuX Tesl U IPOLECCOB (SBIEHUIN):
MHEpLMaJbHAs cuUcTeMa OTCY€Ta, abCOMIOTHO TBEPIOE TENO, MaTepualibHas TOYKa,
PaBHOYCKOPEHHOE JIBWXKEHHME, CBOOOJHOE TajeHue, aOCONIOTHO ympyras zaedopmarus,
a0CONIOTHO yNpyroe M aOCONIIOTHO HEYNPYroe CTOJKHOBEHMS, MOJENH Ta3a, XKHUIKOCTH |
TBEPIOro  (KpUCTAIJIMUECKOro) Teja, UAeadbHBbIM ra3, TOYEYHbIH 3apsa, OJHOPOJHOE
JNEKTPUYECKOE I0JIE;

* pa3nuyaTh yciaoBUA (TpaHUIbI, 00JIACTH) MIPUMEHUMOCTH (U3NYECKUX 3aKOHOB, IOHUMATh
BceoOmuid xapaktep (pyHIaMEHTaJIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh HMCIIOJIB30BAHUS YaCTHBIX
3aKOHOB;

e QHAJIM3UPOBATh U OOBSICHATH MEXAHWYECKHE MPOLECCH U SBIEHUS, UCIOIb3YysI OCHOBHbBIE
MOJIOKEHHUSI M 3aKOHbl MEXAaHUKU (OTHOCUTEIBHOCTh MEXaHHYECKOTO JBMXKEHUS, (OpMysibl
KMHEMAaTUKU PaBHOYCKOPEHHOTO [IBMXKEHHUS, IpeoOpa3oBaHus [amunes nAns CKOPOCTH U
IepeMeleHus, 3aKOHbl HBIOTOHA, NMPUHLUII OTHOCUTENIBHOCTH [l'amuies, 3aKOH BCEMHPHOIO
TATOTEHHUS, 3aKOHBl COXPAHEHHUS UMIYJIbCa U MEXaHMYECKON SHEpruu, CBs3b pabOThI CHUIIBI C
U3MEHEHMEM MEXaHWYEeCKOH »HEpruu, YCJIOBUS paBHOBECUS TBEPJAOro Teia), HpPU OITOM
HCIIOJIB30BAaTh MATEMATHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHHMOCTH
¢u3nYyeckux 3aKoHOB: mpeoOpa3oBaHuil ['ammnes, BTOporo M TpeThero 3akoHOB HbrOTOHa,
3aKOHOB COXPaHEHUS UMITYJIbCA U MEXaHUUYECKOW YHEPIHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS,

e QHATM3UPOBATh U OOBACHATH TEIJIOBBIE MPOLECCHl U SBIEHHS, HUCIOJNb3YS OCHOBHBIE
nosnoxkeHns MKT u 3akoHBl MOJEKyJIsIpHOW (U3UKKM U TEPMOAMHAMUKH (CBSA3b JIaBJICHUS
HJI€aJIbHOIO ra3a CO CPEIHEH KMHETHYECKOW DHEPrued TEIUIOBOTO IBWKEHMS U KOHLEHTpALUE
€ro MOJIEKYJI, CBSI3b TEMIIEpPaTyphl BEIIECTBA CO CPEIHEW KMHETUYECKOW JHEPTrHeH TEIIOBOIO
JBIKEHUS €r0 4YaCTHLl, CBSI3b JABJIICHUS HUACAIBHOIO Ta3a C KOHLEHTpalUed MOJIEKY] U €ro
TeMIiepaTypol, ypaBHeHue MenneneeBa—KnaneipoHa, MmepBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXpaHEHMs HHEprud B TEIJIOBBIX IHpolieccax), NMPH 3TOM HCIOJIb30BATh MaTeMaTHYECKOe
BBIPa)KCHHE 3aKOHOB, YKa3bIBATh YCIOBHUS IPUMEHNMOCTH ypaBHeHHs Menaeneesa—Knaneipona;

 QHATIM3UPOBATH U OOBSCHATH JIEKTPUUECKUE SBICHUS, UCIIONIb3Ys OCHOBHBIE MOJI0XKEHUS U
3aKOHBI D3JIEKTPOJMHAMMKHU (3aKOH COXpaHEHUs JJIEKTpUYecKoro 3apsaa, 3akoH KyioHa,
MIOTEHIUAIBHOCTb JJIEKTPOCTATUYECKOrO I10JIs, IPUHLUII CYIEPIO3ULUN DIIEKTPUYECKUX IIOJIEH,
IIPY 3TOM YyKa3blBas YCJIOBMS NPUMEHHMOCTH 3akoHa KyioHa, a Takke MpPakTHYECKH Ba)KHBIE
COOTHOLIEHMS: 3aKOHBI OMa JUIsl ydacTKa LENU M JUIsl 3aMKHYTON 2JEKTPUYECKON LENH, 3aKOH
Jlxoyms—Jlenna, mpasuna Kupxroda, 3akorst @apanes 11s 2JIEKTPOIIN3a);



e ONMUCHIBAaTh (DU3UYECKHE TPOLECCHl U SIBICHUS, HCIIOJIb3YS BEIMYUHBI: IEpeMelleHue,
CKOPOCTb, YCKOPEHHE, HMIIYJbC TEJla U CHCTEMBI TeJ, CHJId, MOMEHT CHIIBI, [aBJCHHE,
MOTEHIMAJbHAsE DSHEeprus, KWHETHYecKas SHEpPrus, MeXaHWdeckas »Heprusi, paboTa CHIIBI,
LEHTPOCTPEMUTENBHOE YCKOPEHHUE, Chila TSHKECTH, CWJIA YIPYTOCTH, CHJIa TPEHUS, MOIIHOCTD,
SHEprus B3aMMOJEHCTBHSA Tena ¢ 3eMieil BOIM3M €€ TOBEPXHOCTH, SHEPTHA YIIPYTroi aedopMariu
IPY>KUHBI, KOJUYECTBO TEIUIOThI, aOCOJIOTHAs TemIeparypa Teja, paboTra B TEPMOAMHAMHUKE,
BHYTPEHHSSA SHEPTUsl UACATHHOIO OJHOATOMHOTOrasa, paboTa MeaJbHOro ra3a, OTHOCHUTENbHAsS
BIQXKHOCTh BO3ayxa, KIIJI waeanpHOro TEMJIOBOrO ABUIATENsl; DJIEKTPUYECKOE IIOJE,
HaNpsDKEHHOCTh  3JIEKTPUYECKOrO  IOJIA, HANpsDKEHHOCTh IO TOUEYHOIO 3apsia WM
3apsDKEHHOrO IIapa B BAKyyME€ M B JAMDJICKTPHUKE, IOTEHLHAN 3JIEKTPOCTaTUYECKOrO IO,
Pa3HOCTb IOTEHLMAJOB, IEKTPOJABIIKYILAs CHJIA, CHJIa TOKA, HAIPSHKEHHWE, MOIIHOCTh TOKa,
JNIEKTpUYECKass EMKOCTh IIJIOCKOIO  KOHAEHCAaTOpa, CONPOTUBICHME ydacTKa LEnu C
IIOCJIEI0BATEIbHBIM U MapajlIeIbHbIM COEIUHEHUEM PE3UCTOPOB, SHEPTHUSI FIEKTPUUECKOTO MO
KOHJICHCATOPa;

e OOBSICHATH OCOOCHHOCTH NPOTEKaHWUSA (PU3MUECKUX SIBICHHI: MEXaHMUYECKOE IBIXKEHUE,
TEIUIOBOE JIBM)KEHUE YaCTHUIl BELIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBH)KEHUE,
maddysus, HCIapeHue, KAMEHHWE W KOHJCHCAIMs, IUIABJICHHE W  KPUCTAJUTH3AIIHs,
HaIIPaBJICHHOCTb TEIUIONEpEeAaun, JJIEKTpU3alys TeJ, SKBUIOTEHLUAIbHOCTb II0BEPXHOCTH
3apsKEHHOIO ITPOBOHMKA;

e IIPOBOJUTH HCCIEIOBAaHUE 3aBUCHUMOCTH OJHOM (PU3MUECKOW BEIMYMHBI OT JAPYrod ¢
WCTIOJB30BAHUEM TMPSIMBIX HM3MEPEHHH, TMPU STOM KOHCTPYHPOBATH YCTaHOBKY, (UKCHPOBATH
pe3yabTaThl IOJIYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE TIpaQUKOB C Y4ETOM
aOCOIIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeNIaTh BEIBOJIBI IO PE3YJIbTaTaM HCCIICAOBAHMS,

e IPOBOJUTH KOCBEHHBIE M3MEpeHHs] (U3NYECKUX BEIMYUH, INPU ITOM BBIOMpATh
ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh aOCOJIIOTHBIE M OTHOCHUTEIbHBIE MOTPEIIHOCTH
IIPSIMBIX U KOCBEHHBIX U3MEPEHMUI;

e IPOBOAMTDH OMBITHI IO MPOBEPKE MPEUIOKEHHON THUIIOTE3bl: IIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh IOJYYEHHBbIE Pe3yibTaThl U JI€NaTh
BBIBOJI O CTaTyce MPEI0KEHHON THIIOTE3bI;

e coOMmoaTh MpaBuia O€30MacHOro TpyAa HpHU MPOBEAECHUU MCCIEIOBAHUN B paMKax
y4e0HOTr0 3KCIEPUMEHTA, MPAKTUKYMa U y4eOHO-UCCIIEI0BATENbCKON U IPOEKTHOM 1eATeIbHOCTH
C UCIIOJIb30BaHUEM M3MEPUTENBHBIX YCTPOHCTB U J1a00paTOpHOro 000py10BaHHUS;

e pemaTh pacyE€THBIE 337a4d C SIBHO 33JaHHON M HESIBHO 3aJJaHHOM (pU3MUECKON MOJIENbIO:
Ha OCHOBAaHUHU aHAJM3a YCJIOBUS OOOCHOBBIBaTH BBIOOP (PU3MUECKOW MOJENH, OTBEYAOLIECH
TpeOOBaHUAM 3aJja4l, IPUMEHSITH POPMYJIbl, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJAaThl (PU3HUUECKUX
TEOpUH IIPHU HUCIIOJIB30BAHUHM MAaTEMaTHUYECKUX METOJOB pEIICHUs 3a/ad, IPOBOJUTH pPacdyEThl HA
OCHOBAaHMU HUMEIOLINXCSA JIaHHBIX, AHAJIW3UPOBATh PE3YyNbTaTbl M KOPPEKTUPOBATH METObI
pELIeHNs ¢ YY4ETOM IOJyUYEHHBIX PE3YyJIbTATOB;

e pelIaTh KaueCTBEHHbIEC 3aJaud, TpeOyrolllre NMPUMEHEHUS 3HaHWW U3 pa3HBIX pa3/esioB
Kypca (U3MKHM, a TaKKe WHTErpallud 3HAHUM U3 JPYrux HpeAMETOB €CTeCTBEHHO-HAYyYHOTO
LMKJIA: BBICTPAaMBaTh JIOTHYECKYIO IIETIOYKY PACCYKICHHI C OMOpOoN Ha H3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

e UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBACHEHUS OCHOBHBIX MPUHIHUIIOB PabOTHI
M3MEPUTENBbHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTUUYECKUX MTPOLIECCOB,;

e IPUBOJUTH MPUMEPHI BKJIAJa POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH{, B 00BSCHEHHE POIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

e QHAJIM3UPOBATH U OLIEHUBAThH MOCIEACTBHS OBITOBOM M MPOM3BOACTBEHHOHN AESITEIHLHOCTU
YeJIOBEeKa, CBS3aHHOW C (PM3UYECKUMH IPOLIECCAMHU, C MO3UIMH IKOJIOTHYECKON 0e301MacHOCTH,
MIPE/ICTAaBICHU O palMOHAIBLHOM MPUPOJOINOIB30BAHUM, a TAKXKE Pa3yMHOM HCIIOIb30BaHUH
JOCTHKEHUHM HAyKU U TEXHOJIOTUH IS JalbHEHIIIEro pa3BUTHUS YEIOBEUYECKOT0 O0IIECTBA;

e IPUMEHSTh Pa3IUYHbIE CIOCOObI paboThl ¢ MHpopManuell (HU3MUECKOTro COJEep:KaHus ¢
HCIOJb30BAHUEM COBPEMEHHBIX HMH()POPMAIIMOHHBIX TEXHOJOIMH, NpPU 3TOM HCIIOJIB30BATh



COBpEMEHHBIE WH(POPMALMOHHbIE TEXHOJIOTUH JUIsl TOMCKA, INepepaboTKH U NpPEIbSIBICHHS
yu4eOHO ¥ HAy4HO-NOMYJIApHOM HHQPOpPMALMK, CTPYKTYPUPOBAHUS U  HUHTEPHpETaLUU
uHbOpMalMY, TIOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKH AaHAIU3UPOBATH
HOJTy4aeMyro HH(OpPMAIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIM3a HCTOUYHUKA MH(popMaImm;

e IPOSABIIATE ~ OPrAHM3ALMOHHBIE W IIO3HABATEIBHBIE  yYMEHHA  CaMOCTOSATEIBHOIO
npuoOOpeTeHUs HOBBIX 3HAHMH B  MpoIecce  BBIOJHEHHUS MPOCKTHBIX M y4eOHO-
UCCIIeI0BATENbCKUX PaldoT;

e paboTaTh B IPYIIE C UCIIOTHEHUEM PA3JIMYHBIX COIMATIBHBIX POJIeH, IIIaHUPOBATh padoTy
IPYyNIBbl, PAMOHAIBHO PACIPEACIATh AEATEIbHOCTh B HECTAHJAPTHBIX CUTYaLUsAX, aICKBAaTHO
OLIEHUBATh BKJIAJ KAXKI0TO U3 YYaCTHUKOB IPYIIIBI B PEUICHUE PACCMATPHUBAEMOM MTPOOIIEMBI;

e IPOSIBJIATE ~ MOTHMBALMIO K  Oyaymedl  npodeccuoHanbHOM — IEATEIbHOCTH IO
CTHEUUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

K kony o6y4enus B 11 knacce npeiMeTHbIE pe3yJbTaThl HA YIITYOJIEHHOM YPOBHE JTOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Y OOYUAIOLIMXCS YMEHUH:

e IOHUMATh POJb (U3UKH B SKOHOMHUYECKOH, TEXHOJOTUYECKOW, COLIMATIBHON U 3TUYECKOU
cdepax IeATeIbHOCTH YellOBeKa, poJjib U MeCTO (PM3UKU B COBPEMEHHOM Hay4yHOH KapTHHE MUpa,
POJIb ACTPOHOMMH B ITPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKA U JAIIBHEUIIIEM HayYHO-TEXHHUYECKOM
pa3BUTHH, 3HAYEHHE ONMMUCATENBbHON, CUCTEMATH3UPYIOLIEH, 00bICHUTEILHON U IPOTHOCTHYECKON
GbyHKIMH (U3NIECKON TEOPHH — SJIEKTPOJUHAMUKH, CIICHUAIBHOW TEOPUU OTHOCHUTEIHHOCTH,
KBAHTOBOM (M3UKH, poiib (GU3NUECKOI TeopuH B (GOPMUPOBAHUM INPEJCTABICHUN O (PU3NUECKOM
KapTUHE MHpa, MECTO (PU3MUECKOM KapTHHBI MHUpa B OOILIEM psy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IIPEJICTaBICHUN O IPUPOJE;

e Pa3NUYaTh YCIOBHS MPUMEHUMOCTH MOJENIeH (PU3MUECKUX TeNl M MPOIECCOB (SBICHUH):
OJTHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE II0JI, TapMOHHYECKUEe KoJjeOaHus,
MaTEeMaTUYeCKUM MasTHUK, WACaJbHBIH MPYKUHHBIM MasTHUK, TapMOHHUYECKHE BOJIHBI,
uzeaIbHbII KojaeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOZEJIe aToMa, aTOMHOTO s/jpa U KBaHTOBOM
MOJIEIIN CBETA;

* pa3nuyaTh ycIOBUsS (TpaHUIbI, 00JIACTH) MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB, TIOHUMATh
BceoOLMi xapakrep (yHIaMEHTalIbHBIX 3aKOHOB M OTPAaHMYEHHOCTb HMCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

e QHAIM3UPOBATh M OOBSCHATH 3JIEKTPOMArHUTHBIE IPOLIECCHI W SIBICHUS, HCIOJb3YS
OCHOBHBIE IIOJIOKEHHSI U 3aKOHBI JIEKTPOJUHAMMKU U CIELMAJIbHOW TEOPUU OTHOCUTEIBHOCTU
(3aKOH COXpaHEHHs DdJEKTPUUECKOro 3apsia, cuina Awmmnepa, cuna JlopeHna, 3akoH
NIEKTPOMAarHUTHOM WHAyKUWH, mnpaBuio JleHna, cBs3p OJIC caMOMHAYKIHMHM B D3JIEMEHTE
JJEKTPUYECKON LENMNU CO CKOPOCTBIO M3MEHEHHMsI CHIIBI TOKA, MOCTYJATHI CIEHHAIBHONM TEOPUH
OTHOCHUTENbHOCTH DHUHINTEIHA);

e QHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHl U SIBJICHMSI, MCIOIb3Ys MOJOKEHUS
KBaHTOBOM (U3uKU (ypaBHeHHe ODWHIITeHHa Mg (HoToddexTa, NepBblii U BTOPOH MOCTYNATHI
bopa, mnpuHmmMm cooTHomeHUs HeompenenéHHocTel ['eilizeHOepra, 3aKOHBI COXpaHEHUS
3apsA0BOIO0 M MAacCOBOI'O YHMCEN U DHEPIMM B SIEPHBIX PEAKUMSIX, 3aKOH PATUOAKTUBHOTO
pacmaza);

* ONUCHIBATh (PU3MUECKUE MPOLECCHl M SBICHMS, MCIOJB3YS BEIMYUHBI: HAMPSHKEHHOCTD
JJEKTPUYECKOTO TOJIA, MOTEHIMAN JJIEKTPOCTATHYECKOrO TMOJsA, Pa3sHOCTh IOTEHIHAJIOB,
ANEKTPOABIDKYIAs CHJIA, WHAYKLHS MarHMTHOTO TIOJs, MarHUTHBIA IOTOK, cuia Amrepa,
WHIYKTUBHOCTh, AJIEKTPOJABIDKYIAs CHJIa CAMOMHAYKLHH, SHEPrus MAarHUTHOTO  TOJS
MPOBOJIHUKA C TOKOM, PENSTUBUCTCKUN HMITYJIbC, MOJHAs SHEPTHsl, SHEPTUsl MOKOsI CBOOOIHOM
YaCTHUIIbI, SHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsijl Apa, YHEPTHS CBSI3U AIpa;

e OOBSICHATH OCOOEHHOCTH TPOTEKaHUS (U3UUECKUX SIBICHUI: DJIEKTPOMAarHUTHAs
WHIYKIMS, CAMOUHIYKIIMS, PE30HAHC, UHTEpPPEpeHIns BOJH, AUPPAKIMS, AUCIEPCHUS, MOJIHOE



BHYTpeHHee oTpakeHue, (otornekrpuueckuil 3pdexr (potorddext), anpda- u Oera-pacmambi
sa5ep, raMMa-u3iydeHue saep, Gpu3ndeckue NpUHIUIBI CIEKTPAIbHOTO aHalu3a U paboThl J1a3epa;

e OIIPENIETSATh HAIMPABICHUE HWHIYKIMA MArHUTHOTO TIOJi MPOBOJAHHMKA C TOKOM, CHJIBI
Awmmnepa u cuisl JlopeHna;

e CTPOUTH HU300pa)XCHHWE, CO3[aBaeMO€ IUIOCKUM 3E€pKalioM, TOHKOH JIMH30U, U
PacCcUUTHIBATh €r0 XapaKTePUCTHUKHY;

e [PUMEHATh OCHOBOIOJATAIONINE ACTPOHOMHUUYECKUE TOHSTHS, TEOPHUM W 3aKOHBI s
aHayiM3a M OOBSICHEHHS (PU3UYECKUX IPOILIECCOB, MPOUCXOISAIIMX B 3BE3MaX, B 3BE3IHBIX
CUCTEMaX, B MEKTATAKTHUECKOM cpejie; MBUKEHIS HEOSCHBIX Tell, IBOJIOIUY 3BE3]1 U BeeneHHO;

e IPOBOJANTH HCCIICJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYMH C UCIOJIb30BAHUEM
NPSAMBIX W3MEPEHHA, IPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTATHI
MOJIYYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIMYMH B BHUAE TI'padUKOB ¢ Y4ETOM abOCOJIFOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1eJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEAOBaAHUS;

e IPOBOJANTH KOCBEHHBIE H3MepeHusi (U3NYECKUX BEIUYMH, IMPU DITOM BBIOMpPATH
ONTUMAJIbHBIA METOJ] M3MEpPEHUs], OLIEHUBATh AOCOJIOTHBIE W OTHOCHUTEIbHBIE MOTPEITHOCTH
MPSIMBIX ¥ KOCBEHHBIX U3MEPEHHIA;

e IIPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHOW THIOTE3BI: IUIAHUPOBATH IKCIIEPUMEHT,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH IMOJYYEHHBIE PE3yNbTaThl U JENaTh
BBIBOJ] O CTaTyCe MPE/JI0KEHHON TUIIOTE3bI;

e OMKCHIBATH METO/IbI MOIYUEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e coOMIONaTh mpaBuiaa OE30MAaCHOrO TpyJda TpPH IPOBEACHUU HCCICIOBAHUN B paMKax
y4e0OHOTr0 SKCIIEPUMEHTA, MPAKTUKYMa U yU4eOHO-UCCIIEIOBATEIHCKON U IPOSKTHOM 1eATEeIbHOCTH
C MCIIOJIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U J1a00paTOPHOTO 000PYIOBAHUS;

e pemaTh pacyETHHIC 337a4d C SBHO 33JaHHON M HESIBHO 33aJlaHHOM (pU3MYECKON MOIENbIO:
Ha OCHOBAaHWHW aHAIIM3a YCIIOBUS BHIOMpaATh (PU3NYCCKUE MOJICIH, OTBEYAMOIINE TPEOOBAHHSIM
3a/la4uM, MPUMEHSTh (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3HUUECKUX TEOPUl MPH
WCIIOJIb30BAaHUM MAaTEMaTUYECKUX METOJIOB PEIICHHUS 3a/iay, MPOBOJAUTH PAcu€Thl HA OCHOBAHUH
HMMEIOIIUXCS TaHHBIX, aHAIM3UPOBATh PE3YIbTAThl U KOPPEKTUPOBATH METOJIbI PEIICHUS C YIETOM
MOJTYYEHHBIX PE3YJIbTATOB;

e pelIaTh KaueCTBEHHBbIC 3aJaud, TPeOyrollne MPUMEHEHUs 3HAaHWM M3 Pa3HbIX pa3/esioB
Kypca (U3MKH, a TakKe HWHTErpallud 3HAHWN W3 JPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
LMKJIA: BBICTPAUBATh JIOTUYECKYIO IIEMOYKY PAaCCYXJAEHUH C ONOpPOM Ha H3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHUS,

e UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX MPUHIIUIOB PabOTHI
M3MEPUTENIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKHX U 3apYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTU;

e QHAIM3UPOBATH U OLIEHWBAThH MOCIEACTBHS OBITOBON M MPOM3BOACTBEHHOHN AESITETHLHOCTU
YEJIOBEKA, CBA3AHHON C (PM3MYECKUMHU MPOIECCaMU, C TO3UIMNA SKOJOTHUECKOM O€30MacHOCTH,
MPEACTABICHUI O palUMOHAIBHOM NPHUPOAOIONB30BAHUM, a TaKK€ Pa3yMHOM HMCIOJIb30BaHUU
JTOCTH>KEHHUM HAYKH U TEXHOJIOTHH JIJIs1 JaTbHEHIIIET0 pa3BUTHS YEIOBEUECKOT0 OOIIECTRA;

e IPUMEHSTh Pa3UYHbIE CIOCOOBI paboTHl ¢ MHpOpMaIuell (HU3HMUECKOTO CONEp>KaHus C
WCIIOIb30BAaHUEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX TEXHOJOTHA, TPHU ITOM HCIOJIb30BaTh
COBpeMEHHBbIe HH(OpPMAIIMOHHBIE TEXHOJOTHH [Js TIOMCKA, MepepadOTKH U MPEAbSIBICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISIpHOM HWHGOpPMAIMH, CTPYKTYpUPOBAHUS MW  HHTEPIIPETAIIUU
uHpoOpMallUY, TONYYEHHOW W3 PA3NUUYHBIX HCTOYHHKOB, KPUTUYECKH AaHAIM3HPOBATh
oTy4aemMyro HHGOPMAIINIO U OIEHUBATh €€ JTOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIINXCS 3HAHUH,
TaK U Ha OCHOBE aHaJM3a NCTOYHHKA HH(POpMAIIHH;

e TIPOSIBJISITh ~ OPTaHM3AIMOHHBICE W  TIO3HABATEIIbHBIE  YMEHHUS  CaMOCTOSITEIHLHOTO
MpuOOpeTeHUsT HOBBIX 3HAHUM B  TpoOIlecce  BHINOMHEHUS TPOSKTHBIX U y4eOHO-
HCCIIEIOBATENbCKUX padoT;



e paboTaTh B IPYIIIE C UCIIOTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, MIaHUPOBATh PadoTy
IPYIIBI, palMOHAIBHO PACHPENEIATh AEATEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsAX, aJEKBATHO
OLIEHUBATh BKJIAJ KAXKI0T0 M3 YIaCTHHKOB I'PYIIIBEI B PELICHUE PACCMATPUBAEMO MPOOIIEMBI;
e IPOSIBJIATE ~ MOTHUBALMIO K  Oyaymei
CMEIUANTBHOCTAM (PU3UKO-TEXHUYECKOTO MPO(UIISL.

npodeccuoHabHON  JeSTeNIbHOCTH

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

110

Ne

HaumeHoBaHue pa3iesoB U TeM

| Koaun4yecrso yacos

DJieKTpoHHbIEe (I (ppoBHIE)

n/n NPOrpaMmbl Beero|[KonTpoanHbie|llpakruueckue oOpa3oBare/ibHbIE pecypchl
L] padoThI padoThI
‘Pame.ﬂ 1.HAYYHBIA METO/ TIO3HAHUSI TPUPO/JIbI ‘
1.1] Hayunb1ii MeTo 1 TO3HaHUSA 6
| ||mpupomt
‘I/ITOFO 0 pasaeny H 6 H ‘
IPazien 2.MEXAHMKA |
‘KI/IHeMaTI/IKa H 10 H 1 H H ‘
2.2 umavnxa | 10 | | | |
‘CTaTI/IKa TBEPJOTO TENa H 5 H 1 H H ‘
3aKOHBI COXpaHEHUs B 10

MEXaHHKE
‘I/ITOFO 0 pazaeny H 35 H ‘

‘Pa3)1e.11 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOINHAMUKA

3.1

|

w
()

|

w
w

OCHOBBI
MOJIEKYJISIPHOKWHETUYECKOU
TEOpUn

15 1

Tepmonunamuka. TeroBbie
MAaIITUHEI

20 1

ArperatHble COCTOSIHUS
BelectBa. @a3oBrie
epexobl

14 1

‘I/ITOFO 10 pa3zeiry

|49 |

‘Pa3)1e.11 4.9JIEKTPOAUHAMUKA

‘QJIGKTPI/I‘-ICCKOG rnojue

|24 ]

ITocTossHHBIN
ANEKTPUYECKUN TOK

24

‘TOKI/IBpaSJ'II/I'-IHBIX cpenax H 6 H

‘I/ITOFO 0 pa3zery

|54 ]

Pazen 5. 0M3MUYECKUIA IPAKTUKYM

‘d)mﬂqecxnﬁ MPaKTUKYM H 16 H H 16 H
‘I/IToro 0 pa3aeny H 16 H

‘PesepBHoe BpeMsl H 10 H H H
OBUIEE KOJIMYECTBO 170 8 16

YACOB I10 ITPOTPAMME




11 KJIACC

KoandecTBo yacoB

Ne || HaumeHoBaHue pa3jiesioB |
n/n U TeM NPOrpaMmbI

DJieKTpoHHbIEe (I (ppoBHIE)
o0pa3oBaTeIbHbIE pecypchl

Bcero KOHTpOJIbeIe [IpaKanecmle
padoThI padoThI
Paznen 1.9JIEKTPOJMHAMMKA |
‘MaI‘HI/ITHOG oJIe “ 14 H H “ ‘
1.2|OnexTpomMarauTHas 13 1
WUHAYKIUS
‘I/ITOFO 110 paszeny H 27 H ‘

‘Pame.ﬂ 2.KOJIEBAHU 1 BOJIHbI

2.1|Mexannueckue 10
| KoJe0anus
2.2] DneKTpOMarHuTHbHIE 15
| KoJe0aHus
2.3[Mexannueckue u 10 1
AIEKTPOMArHUTHBIC
| |[BosHBI
24[Ormika l2s) 1 | |
‘I/ITOFO 10 pasfeny H 60 H

‘Pameﬂ 3.0CHOBBI CIIEIUAJIbHOM TEOPUY OTHOCHUTEJBLHOCTH

‘OCHOBI:ICTO H 5 H 1 H H
‘I/ITOFO 0 pazaeny H 5 H

Pazes 4 KBAHTOBASI ®U3UKA

KopnyckynsapHo- 15
BOJIHOBOW JTyaJIn3M

‘q)I/BI/IKa aToma H 5 ‘

=
N =

»
w

®dwu3uka aTOMHOTO siApal 5
Y DJIEMEHTapHBIX
YACTHI]

‘Eoro II0 pa3feny H 25 H

‘Parmen 5.9JIEMEHTBI ACTPOHOMHWHU U ACTPODPU3UKU

5.1||9nemenTHI 12
aCTPOHOMUU U
acTpopU3UKH

‘I/ITOFO 0 pazaeny H 12 H

Pasen 6. ODU3MNUYECKHUIA IPAKTUKYM

6.1||®usnueckuii 16
MIPAKTUKYM

16

‘I/ITOFO 0 paseny H 16 H

‘Pa:s}le.ﬂ 7.0bOBIIAIOIIEE TIOBTOPEHUE

7.1||CucremMaTn3anus u 15
000011IecHHE
MIPEeIMETHOTO
COJICp)KaHUS U OIBITA




Ne || HaumeHoBaHue pa3esioB KoanuecTBo yacoB DJieKTpoHHbIe (H(POBbHIE)
n/n H T€M NPOrpaMMbI Beero|| Kontpoabnbie |[[Ipakruaeckue o0pa3oBaTeIbHbIE PeCypChl
L] padoTsI pa6oThl

JEATEIIbHOCTH,

MPUOOPETEHHOTO MPU

HW3YyYECHHUU Kypca

¢busukm 10 — 11
| |[xmaccoB
‘I/ITOFO o pazzaeny “ 15 H
‘PesepBHoe BpeMs “ 10 H H “
OBLIEE KOJIMYECTBO | 170 4 16
YACOB I10
[TPOI'PAMME

MOYPOYHOE IINIAHUPOBAHHUE
10 KIIACC
| Koaunvecrso yacon DJIeKTPOHHbIE

Ne Tema vpoka Jdara uudposbie

n/n yp Beero|[[KOHTPOIBH | TIPaKTHYECK || yovyenns ||oGpazoBaTeannbIe

ble pa0doThl|| He padoThl pecypebi

1 | ®wusuka — pyHIaMeHTANbHAS 1
HayKa o MpUpojie

2 |[HayuHbIlif METOT TO3HAHUS H 1
METO/IbI UCCIENOBAHUS
bu3HYeCcKuX SIBJICHUIN

3 ||9KcnepuMeHT U TeopHs B 1
IIpoLECcCe MO3HAHUS IIPUPOIBI.
Habumronenre u 3KCepuMeHT B
buzuke

4 ||CnocoObl u3MepeHus 1
(UBHUYECKUX BETUYUH

5 ||AGcomroTHas u OTHOCUTENbHasA|| 1
MOTPEUIHOCTH U3MEPEHUI
(bU3NYECKUX BETUYHH

6 |MonenupoBanue B (hu3MKe. 1
Posb 1 mecTo Gusuku B
(GbopMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTHUHBI MUDA, B
MIPAKTUYECKOU IESITENBHOCTH
To1en

7 |[MexaHnuueckoe ABUKEHHUE. 1

CucreMa orcuerTa.
OTHOCHUTENHLHOCTD
MEXaHUYECKOT'O JBHKCHHS.
[Tpsimast u oOpaTHast 3a1a4u
MEXaHUKU




Ne
n/n

KoauuecTBo yacoB

Tema ypoka

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Pannyc-BekTop MaTepuanibHOU
TOYKH, €r0 IPOEKIUU HA OCH
KoopauHar. TpaekTopus.
ITepememienue. Cxkopocts. Ux
IIPOEKLIMU HA OCH KOOpAMHAT

PaBHOMepHOE NIpsIMOJIMHEHOE
neuxenue. ['paduyeckoe
ONMCAaHNUE PABHOMEPHOI'O
PSIMOJIMHEHHOTO JBUKECHUS

10

CroxxeHue nepeMenieHuii u
ckopocrei. Pemenue 3agau

11

HepaBHomepHOE NBUKEHHUE.
MrHOBEHHAasI CKOPOCTb.
Yckopenue. [Ipamonuneitnoe
JIBUKEHUE C MOCTOSHHBIM
YCKOpPEHUEM

12

['padmyeckoe onucanue
MPSIMOJIMHEMHOTO JIBHXKCHHUSI C
MOCTOSTHHBIM YCKOPEHUEM

13

CB0o0Oo0JIHOE IaJICHHE.
YckopeHre cBOOOITHOTO
majgeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHH H UX
rpaduxu

14

JIBukeHue Tena, OpOIIeHHOTO
MOJ1 YTJIOM K TOPU30HTY

15

KpusosmHelHOE NBUKEHNE.
JIBU>KEHUE 110 OKPYKHOCTH.
YrnoBas v JIMHENHAA
ckopocts. [lepuon u yacrora.
LlenTpocTpemMuTensHOE U
IIOJIHOE YCKOPEHHUE

16

KoHnTposbHas paboTa no teme
"Kunemaruka"

17

[Iepsriitf 3ak0H HproTOHA.
NHepumanbHble CUCTEMBI
orcuéra. [ TpuHuun
oTHOocuTeapHOCTH I ammnes.
Heunepuuanbubie cUCTEMBI
oTcuéTa

18

Cuna. PaBHOz€EHCTBYIOIAS
cuna. Bropoit 3akon Herorona.
Macca

HBsalleoneﬁCTBHe ten. Tperuid H

|




Ne
n/n

KoauuecTBo yacoB

Tema ypoka

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

H

3akoH HproToHa “

|

20

[IpuHIIMT CynIepnoO3ULIMU CHUJL.
Pemenune 3amay Ha
MIPUMEHEHNE 3aKOHOB
HproTona

21

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBAJICHTHOCTh
rPaBUTALMOHHOW U HHEPTHOMN
MaccChbl

22

Cuia TSOKECTH M YCKOPEHHE
CcBOOOJHOTO MaJICHUSA

23

JIBrxkeHne HeOECHBIX Tel U UX
HCKYCCTBEHHBIX CITYTHUKOB.
[IepBas kocMudeckas
cKopocTb. 3akoHbl Kemepa

24

Cwuita ynpyroctu. 3akoH ['yka.
Bec tena

25

Cuna tpenus. [Ipupona u
BU/JIBI CHJI TpeHUS. J{BUKEHNE
B )KHJIKOCTH U raze ¢ y4éToM
CHUJIbI COITPOTUBIICHUSI CPEIbI

26

[laBnenue. I'napocrarnueckoe
nasneHue. Cuna Apxumena

27

AOCOJIFOTHO TBEPJIOE TEJIIO.
[ToctynarensHoOe U
BpallaTeIbHOE JIBIKCHUC
TBEP/OTO Tena

28

MoOMEHT CHJIBI OTHOCUTEIBHO
ocu BpaieHus. [1neqo cuibl

29

CrnosxxeHue cuil, IPUI0KEHHBIX
K TBepaomy teny. Llentp
TSKECTH Tejia. Y CIIOBHUS
paBHOBECHUS TBEPJIOTO Tea.
Bunel paBHOBeCHS

Pemrenue 3agaq H

31

KonTponbHas pabota o Teme
"Innamuka. Ctatuka
TBEpAoro tena'

32

HNMnynsc MaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepUalbHBIX TOYeK. LIeHTp
Macc CUCTEMbI MaTEPHAITBHBIX
To4ek. Teopema o0 NBUKEHUU
LIEHTPa Macc




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

33

I/IMHy.HBC CHUJIBI 1 U3BMCHCHUC
HMITYyJIbCa TCJIa. 3akoH
COXpPaHCHUA UMITYJIbCA.
PeaktuBHOE JABUXKCHUC

34

MOMEHT UMITyJIbCa
MaTepualbHOU TOUYKHU.
[IpeacraBnenue o COXpaHEHUH
MOMEHTa UMITYJIbCA B
LEHTPAIbHBIX MOJISAX

Pemenue 3amau

36

Pabora cuibl Ha ManoM U Ha
KOHEYHOM IepEMELICHUH.
['paduueckoe npeacrapneHue
paboThl cuibl. MOLTHOCTh
CHJIBI

37

Kunernueckas sneprusi.
Teopema 06 U3MEHEHUH
KMHETUYECKOU SHEPrUuu
MaTepualbHOU TOUKU

38

[lorennumanbHble U
HEMOTEHIUAIbHBIEC CUJIBI.
[lorennmansHas 3HEPTHUSL.
Bropas kocMuueckas
CKOpPOCTh

39

Tperbs kocMuyecKas
ckopocThb. CBs3b pabOTHI
HENOTEHUHUAIbHBIX CUJI C
U3MEHEHHEM MEXaHUYeCKOU
HHEPrUM CUCTEMBI Tel. 3aKOH
COXpaHEHHsI MEXaHUYECKOH
SHEPTUU

40

Yrpyrue u Heynpyrue
CTOJIKHOBEHUs. Y paBHEHUE

bepnynnu mis uaeanbHOU
YKUJIKOCTH

41

KonTponbhas pabora no teme
"3aKOHBI COXpaHEHUs B
MexaHuke"

42

Pa3Butne npeacraBieHuit o
npupojie TemioTsl. OCHOBHBIE
nonoxenus MKT. Tudbdyzms.
bpoyHoBCKO€E BUKEHNE

43

Crpoenue razoo0pa3HbIX,
KUOKHUX U TBEPABIX TECII.
XapakTep JBUKEHUS U




KoauuecTBo yacoB | 3J'leKTpOHH]>le

Ne Tema vpoKa Jara nudpoBbIe
n/n yp Bceero Konrponbh| Ipakruyieck u3ydyeHus ||odpazoBaresibHbIE
ble pa0doThl|| ue padoThl pecypebt
B3aUMOJICUCTBUS YaCTHUII
BEIIIECTBA
44 |[Macca u pazmepbl MOJIEKYJI 1

(aromoB). KonraectBo
BemecTra. IlocTossHHas
ABoraapo

45 |Temneparypa. TermoBoe 1
paBHoBecue. [Ikana Lenscus

‘46 HPeLHeHHe 3a/1a4 “ H “ || H
47 |UnpeansHbli ra3. 'a3oBbie
3aKOHBI
48 |YpaBHenune MeHeneeBa- 1
Knaneiipona. Pemenue 3amau
49 ||AGcomroTHas TeMIeparypa. 1
3akoH JlambTOHA
50 |[H3omporiecchl B UaeaITbHOM 1

ra3c¢ C IOCTOAHHBIM
KOJIMYECTBOM BCIICCTBA

51 |['paduueckoe npencrasienue || 1
U30TIPOLIECCOB: U30TEPMA,
u30Xx0pa, n3odapa

-

‘52 HOCHOBHOG ypaBHeHue MKT H

-

| | | |

‘53 HPGH_IGHI/IG 3a7au H

54 ||CBsa3b aOCOMOTHOM
TEeMIIEPATYPhI
TepMOHHHaMH‘IGCKOﬁ CHUCTEMBI
CO CpPEeIHEN KMHETUYECKOU
SHEPTUEH MOCTYMATEIBHOTO
TEIJIOBOTO ABUKEHUS €€
YACTHIL

55 ||O0001enne n 1
cUCcTeEMAaTU3aIs 3HaHUH 110
teme "OcHoBsl MKT"

56 |KonTposnbHas padoTa mo teme || 1 1
"OcnoBbl MKT"

57 | TepmommHammuveckasi cucrema. || 1
3ajaHue BHEIIHUX YCIOBHI
s TJI cucrembl. Buenaue u
BHYTPEHHHUE MapaMeTpPHI.
[TapameTpsl T/I cuctemsbl Kak
CpeHUE 3HAYEHUSI BEJIUYUH,
OIMMCHIBAIOIIMX €€ Ha
MHUKPOCKOIMMYECKOM YPOBHE

‘58 HHyJIeBoe Havaiao H 1 H H H H




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

TCPMOAUHAMUKU.
Camonpoun3BoJibHas
penakcanua T/l cucremsl K
TEIJIOBOMY PaBHOBECHUIO

59

Monens naeaasLHOTro ra3a B
TepMOJMHAMUKE. Y CJIOBUS
MPUMEHUMOCTH ITOW MOJIEIN

60

YpaBHeHue Menpeneena-
Knanelipona u BbelpaxxeHue ajis
BHYTPEHHEHN SHEPruu

61

Bripaxkenue 111 BHyTpEHHEN
SHEPTIUH OJJHOATOMHOI'O
UJEAIBHOIO rasa.
KBazucrarnueckue u
HECTaTUYECKHE MPOLECCHI

62

DnemeHTapHas pabora B
TepMoJHaMuKe. Brruncienue
paboTHI 10 TpaduKy mporecca
Ha pV-auarpamme

63

Temonepenayda kak crnoco0
U3MEHEHHsI BHYTPEHHEH
sHeprun T]] cucremsl 6e3
COBEpIICHUS PadOThI

64

Konpexkius,
TETJIONPOBOIHOCTD,
U3IIy4eHHE

65

KomanyecTBO TENIOTHI.
TermnoémkocTs Tea.

Y ienbHas U MOJISIpHAs
TEeNJI0OEMKOCTH BEIIECTBA.

Y ienpHas TerjaoTa CropaHus
TOIJINBA

66

PacuéT xommuecTBa TEILIOTEI
MIpH TeIrionepeaaye

67

[Tonsitue 06 agrabaTHOM
npouecce. IlepBbiil 3aK0H
TECPMOANHAMHKN

68

KomandecTBO TEII0TE 1
paboTa KaKk Mepbl U3MEHEHUS
BHyTpeHHe# 3Heprun T/
CHCTEMBI

69

Bropoii 3akoH
TEPMOJIUHAMUKH TSI
PaBHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

HeoOpaTumocTs IpUpoIHBIX
IPOLIECCOB

70

[IpuHUMIIBL AEHCTBUSA
TermoBbIX MaruH. KITJ]

71

MakcumanbHO€E 3HaUeHUE
KIIJ. Hukn Kapuo

HPemeHHe 3a/1a4

73

DKOIOrHYECKHE aCIIEKTHI
HCIIOJIb30BAaHUS TEIIOBBIX
neurareiaei. TemioBoe
3arpsi3HEHUE OKPYKaroIIei
CpeIbI

74

|PemeHHe 3aJ1a4

75

O06o0061IEHNE U
cucTeMaTu3aIys 3HaHUH 110
teme "TepMmoarHamuka.
TennoBrle MalInHb"

76

KoHnTposabHas paboTa no teme
"Tepmoaunamuka. TemnnoBsie
MaIIuHe!"

77

[Tapoob6pazoBanue u
KoHJeHcanus. Mcnapenue u
KHIIEHUE. Y IebHasl TEeIoTa
napooOpa3zoBaHus

78

Hacruimennsie u
HEHACBIIICHHBIE MaphI.
KauecTBeHHas 3aBUCHMOCTD
IUIOTHOCTH M JABJICHHS
HACBIIIIEHHOTO 1apa OT
TeMIIepaTyphbl, UX
HE3aBUCUMOCTh OT 00bEMa
HACBIILIEHHOIO Mapa.
3aBUCHUMOCTh TEMIIEpaTyphbl
KUTICHUS OT JaBJICHUA B
SKHUIKOCTH

79

Brnaxxnocts Bo3myxa.
AOCOIIOTHAS. 1 OTHOCHUTEIbHAS
BJIQKHOCTD

80

‘PCH_ICHI/IC 3aJ1a4

81

TBépmoe Teno.
Kpucrannnueckue n
amopQHbIe Terna.
AHUW30TPONUS CBOMCTB
KpPHUCTAJIJIOB




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

82

[ImaBnenue u
KpUCTaJUTH3aIus. Y IenbHas
TEIUIOTA I1JIABJICHUS.
CyOnumarus

83

Jedopmaruu TBEpIOTO TENA.

Monynb FOnra. [Ipenen
yrnpyrux aedopmariuii

Pactsoxenue u coxatue. CoBur.

84

TeroBoe pacmmpeHue
JKUJIKOCTEN U TBEPJIBIX TEIL.
AHTapMOHM3M TEIJIOBBIX
KoJIeOaHMI YaCcTHI[ BEIIECTBA

85

[IpeobpazoBanue >HEPrUM B
(ha30BbIX Mepexoaax

86

YpaBHEHHE TEIIIOBOIO
OajtaHca

Pemenne 3agau

88

IToBEpXHOCTHOE HATSKEHUE.
KanwmiapHele siBiaeHus.
JlaBiieHHEe 1101 MCKPUBJIICHHON
IIOBEPXHOCTBIO JKHUJIKOCTH.
®opmyia Jlamtaca

89

O6061menue u
CHUCTeMaTU3als 3HaHUH 110
TeMe "ArperaTHble COCTOSTHUS
BemlecTBa. Pa3oBbie
nepexonl"

90

KoHnTposbHas paboTa no teme
"ArperaTHble COCTOSHUS
BemecTsa. PazoBbie
nepexonl"

91

DneKkTpu3zanus Ten u eé
MPOSIBICHUS. DIEKTPUUECKUM
3apsn. JBa Buna
SIIEKTPUYECKHUX 3aPSI0B.
[IpoBOIHMKH, TUDTIEKTPUKH U
MOJTYTPOBOTHUKH

92

DJIeMEHTapHBIN
IIEKTPUYECKUH 3apsil. 3aKOH
COXPaHEHMsI IEKTPUUECKOTO
3apsna

93

BzaumopeicTeue 3aps10B.
Toueunsie 3apsiapl. 3aKOH
Kynona

HPemeHHe 3a/1aq




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

95

Onektpuueckoe nose. Ero
JICHCTBUE HA DIICKTPHUECKUEC
3apsiabl

96

Hanpspok€anocTh
AJIEKTPUYECKOTO IOJI.
[TpoOHeIii 3apsia. JIluaum
HANPSKEHHOCTH
AJIEKTPUYECKOTO IOJI.
OHOPOAHOE IEKTPUUECKOE
noJe

97

IToTreHIManbHOCTH
JIIEKTPOCTATUYECKOTO OIS,
Pa3HoCTh IOTEHLIUATIOB U
HalpsKEHUE

98

[loreHnmanbHas sHEprus
3apsja B AJIEKTPOCTaTHUECKOM
noste. Ilorennman
IJIEKTPOCTATUYECKOTO MO

99

CBs13b HaprDKéHHOCTI/I IIOJIA 1
PA3HOCTHU NOTCHIUAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O IT0JIA

100

[IpuHIMI cyneprno3unun
IIIEKTPUYECKUX TOJIEH

101

‘PGH_ICHI/IC 3a/1a4

102

ITone Toueunoro 3apsna. [Tone
pPaBHOMEPHO 3aPSKEHHOMN

cepsl

103

[Tone paBHOMEPHO
3apsHKEHHOTO Mo 00BEMY
mapa. [Tone paBHoMepHO
3apsHKEHHON OECKOHEUHOU
IJIOCKOCTH

104

[IpoBoiHMKH B
2IIEKTPOCTATUYECKOM I10JIE.
YcnoBue paBHOBECUS 3aps/I0B

105

JvusnexTpuky n
MIOJIyTIPOBOJJHUKH B
JIEKTPOCTATUYECKOM T10JI€

106

Konnencarop.
DIIEKTPOEMKOCTh
KOHJIEHCATOopA.
DNEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCATOpa

107

[apasienbHOE COeTMHEHNE
KOHJICHCATOPOB




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe

o0pa3oBare/ibHbIE

pecypcsl

108

IlocienoBaTeabpHOE
COCIMHCHHUE KOHACHCATOPOB

109

OHeprus 3apsyKEHHOTO
KOHJIeHCcaTopa

110

HPGH_IGHI/IC 3a71a4

111

JIBr>keHue 3apsKEHHOU
YaCTHIIbI B OJJHOPOTHOM
AIEKTPUYECKOM I10J1€

112

HPGH_IGHI/IC 3a71a4

113

O6o06mieHue u
cUCTEMaTH3allus 3HAHHUH 110
TeMe "DnekTpuyeckoe nosue"

114

KoHnTposbHas padoTa no teme
"DnekTpuueckoe mnoie"

115

Cwuia Toka. ITocTOSSHHBIN TOK.
Y cIil0BHS CyILIECTBOBAHUS
MTOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa

116

HcTtounnku Toka.
Hanpsokenne u 31C

117

DneKTpudecKoe
COIIPOTHUBJIEHUE

3akon OMa a1 yyacTKa LenH.

118

3aBUCHUMOCTb COITPOTUBIICHUS
OJTHOPOJTHOTO MPOBOJAHUKA OT
€ro JUTMHBI U TUTOIIA/IH
HOTIEPEYHOI0 CEYECHHUs

119

VY enpHO€E CONPOTUBIIEHUE
BeulecTsa. Penienue 3anay

120

HOCJIGI[OB&TGJIBHOG,
napauiCibHOC, CMCIIAHHOC
COCAUHCHUC ITPOBOIHUKOB

121

Pacuér pa3BeTBIEHHBIX
SIEKTPUYECKHX LIETIEH.
[IpaBuna Kupxroda

122

HPemeHHe 3a1a4

123

Pabora anekTpuieckoro Toxa.
3akon Jlxxoyna —Jlenua

124

HPCU_ICHI/IC 3a7a4

125

MOUIHOCTH IEKTPUIECKOTO
ToKa. TennoBast MOIITHOCTb,
BbIZIeNIIeMas Ha pe3UCTope

126

HPemeHHe 3a/1aq

|




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

127

O/1C u BHyTpEHHEE
COIIPOTHUBIJIEHUE UCTOYHHUKA
TOKa

128

3axoH Oma i1 MOJIHOU
(3aMKHYTOM) 3JIEKTPUUECKON
e

1129

HPGH_IGHI/IC 3a7a4

|

|

|

|

1130

HMOH_IHOCTB HCTOYHHKA TOKa

131

‘ ‘KOpOTKOC 3aMbIKaHUE

|

|

132

Konpnencarop B uenu
MOCTOSTHHOTO TOKa

R~

1133

HPGH_IGHI/IC 3aJ1a4

-

134

Pemenue 3anau o reme
"IToCcTOSIHHBIN ANEKTPUUYECKUI

TOK

135

Pemenue 3agau no reme
"[TocTOAHHBIN JIEKTPUUECKUI
TOK"

136

Pemenue 3agau no reme
"[TocTOAHHBIN JIEKTPUUECKUI
TOK"

137

0O00011IeHnEe "
CUCTEMAaTH3alMsl 3HAaHUH 110
teme "[locTosHHBIM
IIEKTPUYECKUI TOK"

138

KoHnTposbHas paboTa no teme
"IToCTOSTHHBIN ANEKTPUUECKUI
TOK"

139

DnekTpuueckas
IPOBOJIUMOCTh Pa3IMYHBIX
BEIIECTB. DIEKTPUUECKHUI TOK
B MeTaJljiax.
CBepXImpoBOAUMOCTh

140

DJIEKTPUUYECKUI TOK B
pacTBOpax M pacruiaBax
SJIEKTPOJIUTOB. 3aKOHBI
®dapaznes 1S dIEKTPOIU3a

141

DJIEKTPUYECKUH TOK B Ta3ax.
[Lazma

142

DNEeKTPUYECKUN TOK B
BakyyMe. BakyymMmHbIe
npubopbI

143

DNEeKTpUYECKUN TOK B
MOJIYTIPOBOTHUKAX




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

144

[TomynpoBOAHUKOBBIE
IPUOOPHI

145

PuU3NYECKU IPAKTUKYM 110
teme "V3MepeHue cuiibl ToKa U
HaIPSKEHUS B LIETIH
MOCTOSTHHOTO TOKa MpHU
MOMOIIIH aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
npuOopoB" WK "3HAKOMCTBO C
g poBoii 1aboparopueii mo
¢uzuke. [Ipumepsl u3mepeHus
(bU3HYEeCKUX BEJIMYMH TIPH
MOMOIIN KOMITbIOTEPHBIX
TaTYUKOB"

146

Ouznyeckuil MpakTUKyM IO
teme "M3yuenue
HEPAaBHOMEPHOT'O ABMKEHHUS C
LEJIbIO OIIPEIETICHUS
MTHOBEHHOU CKOpocTH"

147

Ouznyeckuii NpakTUKYM IO
teme "M3mMepenue ycKopeHust
[pU NPSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBMYKCHUH
M0 HAKJIOHHOM MJIOCKOCTH"
unu "UccnenoBanue
3aBUCUMOCTH IIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM JIBUJKEHUH"

148

Pu3HYECKUN IPAKTUKYM I10
teme "M3mMepenue yckopeHus
CBOOOHOIO MaieHus " Uiu
"N3y4yeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Pu3NYECKU IPAKTUKYM 110
Teme "M3ydeHue IBUKEHUS
Teja Mo OKPY>KHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO
CKOpPOCTBHIO" MITH
"UccmenoBaHue 3aBUCHMOCTH
nepuo/ia oopanieHus
KOHHUYECKOT0 MasiTHUKA OT €ro
napaMeTpos"”

150

Pu3nYecKuil IPAKTUKYM IO
teme "M3mepenue
PaBHOICVCTBYIOIICH CUIIBI IPHU
JBIDKEHUH OpycKa 1o
HAKJIOHHOM IJIOCKOCTH" WK




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

"ITpoBepka runoTe3bl 0
HE3aBHCHMOCTH BpEMEHU
JBUKEHHS OpyCKa T
HAKJIOHHOH IJIOCKOCTH Ha
3a/laHHOE PAcCTOSIHUE OT €r0
Macchl"

151

DuU3nyeCcKuil MPaKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH CUJI YIIPYT'OCTH,
BO3ZHHKAIOIIUX B MIPYKUHE U
pPE3nHOBOM 00paslie, OT UX
nepopmanun” wim "M3ydenne
JIBUKEHHS CUCTEMBI Te,
CBSI3aHHBIX HUTHIO,
NEPEKUHYTOU uepe3 JNErKui
6J10K"

152

Ouznyeckuil MpakTUKyM IO
teme "M3mepenue

ko3 duImenTa TpeHus 1Mo
BEJIMYMHE YTJIOBOTO

K03 uImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
HEepEeMEHHBIM KO3 PHUIIMEHTOM
Tpenust" win "M3yuenune
TBUKEHHS TPy3a Ha Baly C
TpeHuem"

153

Pu3NYECKUi IPAKTUKYM I10
teme "HccnenoBanue ycnoBui
paBHOBECHs TBEPAOTO TEIA,
MMEIOLIETO OCh BpaleHus"
win "KoHcTpynpoBaHue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "U3yuenue
YCTOWUYMBOCTHU TBEPAOIO TEIIA,
HMMEIOLIETO TUIOMAb OMOPHI"

154

Pu3nYecKuil IPAKTUKYM IO
teme "M3mepenue ummynbca
TeJa 10 TOPMO3HOMY ITyTH"
i "M3Mepenue cuibl TATH,
CKOPOCTH MOJIENN
AIIEKTPOMOOMIISE U MOIIHOCTH
cuibl Tru" unu "CpaBHeHue
W3MEHEHHUS UMITyJIbCa TEJla C
UMITYJIBCOM CHJIBI" WU
"UccnenoBanue coxpaHeHus




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

UMITYJIbCA MPU YIPYTOM
B3auMOJICUCTBUN" WU
"N3MepeHne KHHETUUECKON

OHCPIuu TEJia 110 TOPMO3HOMY
"

IIyTH

155

DuU3nYeCKuil MPAKTUKYM I10
teme "M3ydenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH1I0BaHO
UCIIOJIb30BaHUe ITUPPOBOI
nabopaTopun)" WIn
"N3y4yeHune n30X0pHOTro
npouecca" unn "U3yuenue
n300apHoOro nporecca" uiu
"IIpoBepka ypaBHEHUS
cocTossHus"

156

Ouznyeckuil MpakTUKyM IO
teme "M3mepenue yaenpHon
TEINIOEMKOCTH" MJIN
"UccnenoBanue nporecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanue aguadaTHOro
npouecca" unn "U3yuenue
B3aUMOCBSI3H DPHEPTUU
MEXMOJIEKYJISIPHOTO
B3aNMOJICUCTBUSA U
TEMIEPATypbl KHTICHUS
SKUIKocTen"

157

Pu3NYECKUi IPAKTUKYM I10
teme "H3yuenue
3aKOHOMEPHOCTEN UCITapeHUs
skuakocren" wim "M3mepenue
yACIBbHON TETJIOTHI TIIaBICHUS
npaa" unu "M3ydenue cBOMCTB
HACBILIEHHBIX MapoB" WK
"U3mepenue abCoMOTHON
BJIQYKHOCTH BO3/yXa M OIICHKA
Macchl IapoB B MOMELIEHUNU".
N3mepenne koddduiinenrta
MOBEPXHOCTHOTO HATSYKEHUS

158

Pu3NYECKU IPAKTUKYM I10
teme "Habmonenue
IIPEBpALICHNS SHEPTUN
3apsSKEHHOT0 KOHAEHCaTopa B
DHEPTUI0 U3ITYyYEHUS
ceeroanona" wim "M3yuenue
IIPOTEKaHUs TOKA B LIETIH,




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

coJiepskanieil konaeHcarop”
unu "Pacnpenenenue
Pa3HOCTHU MOTEHIMAIOB
(HampspKEeHHs ) TPy
IIOCJIEIOBATEIIbHOM
COCJIMHEHUHU KOHJIEHCATOPOB"

159

DuU3nyeCcKuil MPaKTUKYM I10
teme "HccnenoBanue
CMEIIaHHOTO COEIMHEHHS
pesuctopoB" unu "M3mepenue
YACIBHOTO COMPOTHUBIICHUS
MIPOBOJIHUKOB" UITH
"NccneqoBaHue 3aBUCUMOCTH
CHUJIBI TOKA OT HANPSDKCHUS 151
JTaMIThl HAKaJIMBaHUA"

160

Pu3nYeCcKuil IPAKTUKYM 110
teme "HaOmronenue
AJEKTpon3a" uin
"U3mepenue 3apsiia
OJTHOBAJIEHTHOT'O MOHA" UIN
"NccneqoBaHue 3aBUCUMOCTH
COIPOTUBIICHUS
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsTue
BOJIbT-aMIIEPHOU
XapaKTepUCTUKHU auoaa”

161

PesepBubIil ypok. O600111eHIE
M CUCTEMaTH3alis 3HAHUH 110
teMe "Kunemartuka"

162

PeseprubIil ypok. O6006111eHIE
U CHCTeMaTu3alus 3HAaHUN TT0
teme "Jlunamuka"

163

PesepBHblit ypok. O60011eHNE
¥ CHCTEMAaTH3alus 3HAaHUK 110
teme "Craruka TBepaoro tena'"

164

PesepBHrbIit ypok. O6o01IeHE
U CHCTEeMaTu3allus 3HAaHUU 110
TeMe "3aKOHBI COXpPAHEHUS B
MexaHuke"

165

PesepBHbIil ypok. O600611IeHIE
U CUCTeMaTu3alus 3HaHUK 10
TeMe "OCHOBBI MOJIEKYIISIPHO-
KMHETH4YeCKOU Teopun"

166

PesepBHeIit ypok. O600IICHHE
¥ CHCTEMAaTH3alus 3HAaHUK 110
teme "TepMoauHaMuKa.




Ne
n/n

Tema ypoka

KoauuecTBo yacoB

Bcero

Kontpoabh
ble padoThI

IMpakTnueck
He padoThl

Jara
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

HTCHJIOBBIG MAaInuHe!"

|

167

PesepBHbIil ypok. O600611IeHIE
Y cUCTeMaTu3alus 3HaHUH 110
Teme "ArperaTHble COCTOSIHUS
BenecTsa. PazoBbie
nepexomnl"

168

PesepBHbIil ypok. O60011IeHIE
Y CUCTeMaTu3alus 3HaHUH 110
Teme "DnekTpuueckoe mnose"

169

PesepBHbIil ypok. O6006111eHIE
Y CUCTEeMaTH3aIlus 3HAaHUH 110
teMe "llocTossHHBIN
AJIEKTPUYECKUI TOK"

170

PesepBubIil ypok. O600611eHIE
U CHCTEeMaTu3alus 3HAaHUU 110
TeMe "ToKuU B pa3InyHbIX
cpenax"

I10

OBILIEE KOJIMYECTBO YACOB

I[TPOT'PAMME

170

16

11 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoabu
ble padoThI

[pakTnuec

KHe padoThbl

Jlara
U3ydeHust

DJIeKTPOHHBIE
uupposbIe
o0pa3oBare/ibHbIE

pecypcsl

BzaumojeiicTBrE TOCTOSTHHBIX
MAarHuTOB ¥ TPOBOJHUKOB C
TOKOM. MarHuTHoe I1oJie.
['unoreza Amnepa

BekTop MarHuTHOM UHAYKIUH.
IIpuHIuI cyneprno3unun
Mar"HuTHbBIX Tonei. JInauu
MarHUTHOW UHAYKIWH

MarauTHOE 1oJie MPOBOIHUKA C
TokoM. OnbIT Dpcrena

Cuna Amnepa, e€ HanpaBJIeHHE
U MOJLyJIb

Pemenue 3amau

ITpumeHnenne 3akoHa Amnepa.
DIIEKTPOU3MEPUTEIILHBIE
npubopbI

Cuna JlopeHua, e€
HAIPABJICHUE U MOAYJIb.
JIBr>KeHUE 3apsyKEHHON




Ne Tema ypoka KonuyecTBo yacos | Hdara DJIeKTPOHHbBIE
n/n Bcero ||Kontpoabh || [IpakTuuec || H3Y1€HU unppoBbIe
bIe padoTHI |KHe padoThl o0pasoBarelbHbIe
peCcypchl
YACTHUIIBI B OHOPOTHOM
MarHuTHOM TI0JIe
‘8 HPeLHeHHe 3aa4 H 1 H H H H
‘9 HPa60Ta cwibl Jlopenna H 1 H H || H
‘10 “PemeHHe 3aj1a4 H 1 H H || H
11 ||[MarguTHOE o€ B BEIIECTBE. 1
®deppoMarHeTUKH, mapa- u
JTIMaMarHeTUKH
12 ||OcHOBHBIE CBOWICTBA 1
(beppoMarHeTHKOB.
[Ipumenenue
(dbeppoMarHeTuKoB
13 ||Pemenwue 3amay mo Teme 1
"MaruautHOe nosie"
14 ||Pemenue 3amay mo reMe 1
"MarnutHOe noje"
15 ||fIBmeHue 31eKTpOMarHUTHOM 1
nHaykuuu. [loTok BekTopa
MarHUTHON UHIIYKIIUU
16 [DAC naykun L1 ] | | |
17 ||3axoH 31€KTPOMarHUTHOM 1
nHaykiuu Papanes
18 |[BuxpeBoe anekTpuyeckoe none.|| 1
Toxu ®yko
19 |DAC unayknuum B nBroxkymmxcs || 1
MIPOBOAHHKAX
‘20 HPCH_IGHI/IC 3a7a4 H H H H H
21 |[Mpaso Jlera L1 ] | | |
22 |MunyktuBHOCTH. KaTymka
WHAYKTUBHOCTH B II€TIN
MIOCTOSTHHOT'O TOKa
23 |ABnenne camouHykiuu. DJ1C 1
CaMOUHYKITUT
24 | DHeprust MarHUTHOTO TIOJIS 1
KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe
‘25 HPemeHHe 3a/1a4 H H H H H
26 [|O60061IIEH e U CUCTEMATU3ALUS
3HAHUU 110 TEME
"OnexkrpoguHamMuka"
27 |[KonTpomnpHas paboTa 1mo Teme 1 1
"OnexrpoauHamuka'




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
bIe padoTHI |KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

28

KomnebarenpHas cucrema.
CBo0OOgHbBIE KOJIEOaHMS.
["apmonmnueckue KoneOaHus

29

Kunematuueckoe u
TUHAMHUYECKOE OITMCAHUE
KOJIe0AaTEeIbHBIX IBKEHUI

30

DHEPreTU4ecKoe OMMUCaHue.
BrIBO ITMHAMHYESCKOTO
ONKMCAHUS TAPMOHUYECKUX
KoJIeOaHMH U3 UX
SHEPreTUYECKOro 1
KMHEMATHYECKOr0 OIMMCaHUs

31

AMriuTyaa u ($asza kojaebaHui ‘

32

[Teprona 1 yacToTa KOJICOAHMIA.
[eproa Mabix CBOOOTHBIX
KoJIe0aHUH MaTeMaTHIECKOTO
MasTHHKa. [Teproa cBOOOIHBIX
KOJICOAHUH TIPYKHHHOTO
MasiTHUKA

33

3aryxaroiiye KojaeoaHusl.
BrinyxaeHnble KoyebaHusl.
Pe3zonanc

‘34 HABTOKOJ'I€6aHI/I$I H

|

|

|

‘35 HPemeHHe 3a1a4 H

-

|

|

36

Ypok-koHpepeHuus
"MexaHnuyeckue KoyiebaHus B
MY3bIKaJIbHBIX HHCTpYMEHTaXx"

37

O00011IEHNE U CUCTEMATH3AIMS
3HAHUH 110 TEME
"Mexanndeckue Koinedanusg"

38

DNEeKTpOMarHUTHbBIE
konebanus. KomebdarenpHbIi
KOHTYD

39

®opmyna Tomcona. Csi3b
aMIUIMTY/bI 3apsiia
KOHJIEHCATOpa ¢ aMILIUTY 101
CHJIBI TOKA B KOJIeOaTeIbHOM
KOHTYype

40

3aKOH COXpaHEHUs YHEPTUH B
ujieabHOM KoJieOaTeTbHOM
KOHTYype

41

3aTyxaroiue
AIIEKTPOMAarHUTHbIE KOJIEOaHMs.
BeIHyX1eHHBIE




Ne Tema ypoka | KoanuectBo 4yacoB | Hara DJIeKTPOHHbIE
n/n Bcero || Kontpoanh || [TpakTuuec | 13y 1€HU unpposkie
bIe padoTHI |KHe padoThl o0pasoBarelbHbIe
pecypchl

‘ HaﬂeKTpOMarHHTHHe KoseOaHus H H H “ H
42 |[[Tepemennsrii Tok. Peaucrop u 1

KOHJICHCATOP B I[EMHU

MEPEMEHHOT0 TOKa
43 |[Karymika HHIYKTHBHOCTH B 1

[[ENU MIEPEMEHHOTO TOKa
44 |3akoH Oma juist anexTpuueckoit | 1

eI MePEMEHHOr0 TOKa
45 ||MomHOCTh MepEMEHHOTO TOKA. 1

AMIITUTYHOE U IEUCTBYIOLIEE

3HAYEHHUE CUJIbI TOKA U

HaANPSDKEHUS
46 ||Pe3oHaHC B 2JIEKTPpUYECKON 1

enu
‘47 HPemeHHe 3a1a4 H H H “ H
48 ||Uneanbublif TpanchopMaTop.

[TpousBoacTBO, iepenava u

NoTpedIeHUE IIEKTPUUECKON

SHEPTrUu
49 | Dxonoruyeckre pucKy npu 1

MIPOU3BOJICTBE IIEKTPOIHEPTHH.

Kynbrypa ncnons3oBanus

AIIEKTPOIHEPTUHU B

MMOBCEIHEBHOW KU3HU
50 |Pemenne 3amau [ [ [ | [
‘51 HPemeHHe 3a/1a4 H H H || H
52 ||OGo01IeHre U cuCTeMaTU3aIIHS

3HAHUI 110 TEME

"OneKTpOMarHuTHbIE

KosneOaHus"
53 |[MexaHWYeCKHE BOJTHEI. 1

XapakTepUCTUKH

MEXaHHYECKUX BOJTH
‘54 HCBOﬁCTBa MEXaHUYECKUX BOJIH H H H H H
‘55 H3By1<. XapaKkTepUCTUKH 3ByKa H H H H H
56 |[H]pa3ByK U yIbTpa3ByK.

[ITymoBoe 3arpsi3HEHHE

OKPYXKAroIIeH Cpebl
‘57 HPCI_LICHI/IC 3a/1a4 H H H H H
58 |[9mekTpoMarHUTHBIC BOJIHEI.

N3nydeHne 351eKTpOMarHuTHBIX

BOJIH
‘59 H9Hepmsl AJIEKTPOMATrHUTHBIX H 1 H H H H




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
bIe padoTHI |KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

BoJiH. CBoiicTBa
9JIEKTPOMArHUTHBIX BOJIH

60

[IIxana 31eKTpOMarHUTHBIX
BOJIH. [Ipumenenue
AJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUTIBI paTHOCBS3U 1
TeJIeBUACHMA. Pagnonokamus.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE OKpYXKarolen
cpenbl

62

KonrposasHas pabora 1mo reme
"Konebauus v BOJHBL"

63

Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBEeTa

64

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHa MPSIMOJIMHEHHOTO
pacnpoCTpaHEeHUs CBETa

65

Otpaxenue csera. [lnockoe
3epkaiio. Ceprueckoe 3epkaio

66

ITpenomiienue cBera.
AOCOIOTHBIN U
OTHOCHUTEIIBHBIN 110Ka3aTeNb
npesnomienus. [lomnoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIN yroy MOJIHOTO
BHYTPEHHETO OTPa)KEHUs

67

Pemenue 3aga4 Ha npUMEHEHUE
3aKOHOB OTPAXXEHUS U
IIPEIOMJIEHUS CBETa

68

XoJ1 Tydent B Ipu3Me.
Hucnepcus cera. CroxxHbIN
cocTtas 6enoro ceera. L{Bet

69

JInn3el. @OKyCHOE pacCTOSIHUE
Y ONTUYECKAs CUJIa JINH3BI

70

[TocTpoenue nzobpaxeHuii B
JMH3aX U UX CUCTEMAaX.
YBennueHue JTMH3bI

71

Pemenue 3amad Ha mocTpoeHue
M300paXKEHU, MOIy4aeMbIX C
MTOMOIIBIO JIMH3

72

I'ma3 kak onTudeckas cucTreMa

73

Pemenue 3amau. [Ipenenst

MNPUMCHUMOCTU




Ne Tema ypoka | KoanuectBo 4yacoB | Hara DJIeKTPOHHbIE
n/n Bcero || Kontpoanh || [TpakTuuec | 13y 1€HU ungpossre
bIe padoTHI |KHe padoThl obpasoBaTesbHble
pecypchl

‘ HFGOMeTquecxoﬁ ONTHKHU H H H || H
74 ||CKOpOCTh CBETa U METOJIBI €€ 1

U3MEPEHHUS
‘75 HI[chepCH;I CBeTa H H H || H
‘76 HI/IHTepq)epeHumI cBeTa H H H || H
77 |[KorepeHTHBIE HICTOUYHUKH.

VYcnoBus HaOIIOACHUS

MaKCHUMYMOB U MUHUMYMOB
‘78 “PemeHne 3a1a4 H 1 H H || H
‘79 HHpI/IMeHeHI/IC uHTephEpEHITUN H 1 H H H H
‘80 HI[H@)paKuHﬂ cBETa H 1 H H H H
81 |AudpaxnmonHas pemeTka. 1

Y cioBre HAOMIOICHHS TJIABHBIX

MaKCHMYMOB
‘82 HPemeHHe 3a7a4 H H H “ H
83 |[[TonepeyHOCTH CBETOBBIX BOJIH.

[Tomstpusarus cBera
‘84 HPemeHHe 3a7a4 H H H H H
‘85 HCBCTOBHG SIBJICHUS B TIPUPOJIE H H H H H
86 ||O000IIEeHE 1 CHCTEMATH3ALIHS

3HaHui mo Teme "OnTuka"
87 ||[KoHTpombpHas paboTa 1o Teme 1 1

«OnTHuka»
88 |['paHuLIBI MPUMEHUMOCTH 1

KJIaCCUUECKON MEXaHUKH.

3aKOHBI NIEKTPOIUHAMUKY U

MIPUHIIAIT OTHOCUTEIIEHOCTH
89 |[[TocTynaTel cCeHATLHOMI 1

TEOPUU OTHOCUTENHHOCTU
90 |[[IpocTpaHCTBEHHO-BPEMEHHOM 1

unTepBan. [IpeoOpazoBanus

Jlopenua. YcnoBue

MPUYUHHOCTH.

OTHOCHUTENHLHOCTD

OJIHOBPEMEHHOCTH. 3aMe IJICHHE

BPEMEHH U COKPAIICHUE JITHHBI
91 |DHeprust ¥ UMITYIIEC 1

PENATUBUCTCKON YaCTHUIIBI
92 ||CBs3b Macchl ¢ SHEprHen u 1

UMITYJTECOM PEIISTUBHCTCKON

YaCTHUIIBI. DHEPTHsl MTOKOS
‘93 HPaBHOBeCHoe TEIJIOBOE H 1 H H H H




Ne Tema ypoka | KoanuectBo 4yacoB | Hara DJIeKTPOHHbIE
n/n Bcero ||Kontpoabh || [IpakTuuec || H3Y1€HU unppoBbIe
bIe padoTHI |KHe padoThl o0pasoBarelbHbIe
pecypchl

| |msysenne L | | |
‘94 “3aKOH cMmenieHus Buna H 1 H H || H
95 |l['umore3a M. I1nanka o 1

KBaHTaX. @OTOHBI
‘96 “3Heprml U UMIyJbC poToHA H H H || H
97 ||[@otorddext. OnbITh

A. T'. CroneroBa. 3aKOHBI

dororddekra
98 |([YpaBHeHue DUHIITEHHA AJIs 1

dororddekra. "Kpachas

rparuma” Gorodddexra
99 ||TaBnenme cBeta. OmbiThl [1. H. 1

Jlebenena
‘100HBOJIHOBI)I€ CBOMCTBA YaCTHII H H H || H
101 |[Bosnsl ae bpoiins. yimnaa

BOJIHBI J1¢ bpoilis u pazmepbl

00JacTH JOKaIU3aIuu

JIBUKYIICHCS YaCTHITBI
102||KopmyckysipHO-BOTHOBOU 1

yaan3M
103 ||/Indpakius 2IeKTPOHOB Ha 1

KpUCTAIIIaxX
104 ||Cnenuduxa n3mMepeHuit B 1

Mukpomupe. COOTHOLLIEHUS

HEOIPEAETEHHOCTEN

['eitzenOepra
‘105HPGHIGHI/I€ rpaduvecKux 3a1ad H 1 H H “ H
‘106HPGHIGHI/I€ pacUETHBIX 3aa4 H 1 H H || H
107 |[KonTponbHas paboTa 1o Temam: 1

"Ocnoser CTO",

"KopnyckyisspHO-BOITHOBON

nyanu3m"
108||OmbITHI 110 HCCIEI0BAHNIO 1

cTpoeHus aroma. [Inanerapuas

Mozenb aroma Pesepdopaa
‘109HHOCTYJ'IaTBI Bopa H H H H H
110|Buast ciektpoB. CriekTp

YPOBHEW SHEPTUU aTOMaA

BOJIOpOJA
111||CnoHTaHHOE U BBIHYKICHHOE 1

U3Ty4eHUE CBETa
112 Tasep L1 ] | | |




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
bIe padoTHI |KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

113

Hyxionnas mozeins saapa
I'eitzenOepra-MBanenko. 3apsi
¥ MacCOBOE YHUCIIO siIpa.
N3oTonsl. PagnoakTHBHOCTH

114

3aKoH paIMOAKTUBHOTO
pacnana. CBolcTBa
MOHU3HPYIOIIETO U3ITYICHHUS.
Biustnue painoakTMBHOCTH HA
JKUBBIC OpTaHU3MBI.
Jo3umerpus

115

OHeprus CBA3U HyKJIOHOB B
sape. Snepusie cuibl. [ledext
Macchl aapa. SnepHele
peakuu. SInepHbIe peaKkToOpsl.
[Tpobaems! ynpaBisieMoro
TEPMOSICPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHUS JIEPHON SHEPIETUKU

116

MeToabl perucTpanuy u
MCCJIEJOBAHMSI DJIEMEHTAPHBIX
yacTull. @yHaMEHTaIbHbIE
B3auMoJeicTBus. bapuoHsl,
ME30HBI U JICITOHBI.
[Tpencrasnenue o CtannapTHON
Mozaenu. KBapk-rimtooHHast
MOJEJIb aJPOHOB

117

®dusuka 3a npeaeaamMmu
CrannmaptHoit monenu. Témuast
MaTepus U TEMHAs SHEPTHUsl.
EnuncTBO msnueckoit
KapTHUHBI MUPA

118

Oransl pa3BUTHS aCTPOHOMUHU.
3HaYeHUE aCTPOHOMUU

119

[IpuMeHUMOCTb 3aKOHOB
bu3uKY U1t O0BSICHEHUS
MPUPOIBI KOCMUYECKUX
00BEKTOB. MeToabI
ACTPOHOMHUYECKHUX
HUCCIEeN0BaHUN

120

CoBpeMEHHbBIE ONITHYECKUE
TEJIECKOIIbI, PAJAUOTEIECKOIIBI,
BHeaTMoc(epHast aCTpOHOMHS

121

Bun 3Bé3anoro neoda.
CozBe3aus, apkue 3BE31pbl,
IIJIAaHETHI, UX BUIUMOC
JBUDKEHUE




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
bIe padoTHI |KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

122

Conneunas cucteMa. CoJHIIE.
ConHeyHast aKTUBHOCTb.
HcTtounuk sHeprun CosHua U
3BE3

123

3BE3/bI, X OCHOBHEBIE
XapakTepucTuku. [luarpamma
"CreKTpaIbHbINA Ki1acc —
CBETUMOCTB"

124

3Be3 bl TIaBHOU
MOCJIEI0BATEILHOCTH

125

BrayTpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEICTABICHUS
0 MPOUCXOXKIECHUU U IBOJIIOIIUU
CoiHna ¥ 3B€37. OTanbl JKU3HU
3BE3/

126

Muneunsii [Iyte — Hama
INanaktyka. TUIBI ranaKkTUK.
UEpHbIe OBIPHI B SApPAX
raJIakKTUK

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xab60ma.
Teopus bosbmoro B3peIBa.
PenukroBoe uznyuenue

128

MacmrabHasi cTpyKTypa
Bcenennoii. MeTaranaktuka

129

Hepeménnpie mpoOiembl
aCTPOHOMHUH

130

Pu3NYEeCKU IPAKTUKYM 110
teme "UccaenoBanue
MAarHUTHOTO I1OJIS TOCTOSHHBIX
MmarauToB" unn "UccienoBanue
CBOICTB (peppOMarHeTuKkoB"
nnu "McciaeqoBaHue neiicTBUS
IMOCTOSHHOT'O MarHuTa Ha
pamMKy ¢ TOKOM"

131

Pu3NYECKUN IPAKTUKYM I10
teme "M3Mmepenue cuibl
Amrnepa" win "U3yuenune
3aBHCUMOCTH CHUJIBI AMIIEpa OT
cuibl Toka" wn "Onpeznenenue
MarHMTHON MHIIYKIIUU Ha
OCHOBE U3MEPEHMSI CUIIBI
Amriepa"

132

Pu3nYeCcKUil IPAKTUKYM 110
TeMe "lcciaenoBaHue SIBJIEHUS
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Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoabsn
ble padoThI

IIpakTnuec
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o0pa3oBare/ibHbIE
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AJIIEKTPOMATHUTHON UHAYKIUU"
unu "OnpeneneHue MHAYKIUNA
BHUXPEBOI'0 MarHUTHOTO MOJIs"

133

Du3nyeCcKuil MPaKTUKYM I10
teme "McciaenoBanue SBIICHUS
camouHaykiuu" mwim "COopka
MOJICIIN AJIEKTPOMArHUTHOTO
reHeparopa"

134

Du3nYeCcKuil MPaAKTUKYM I10
teme "M3mepenue nepuoaa
cBOOOIHBIX KOJIEOaHUI
HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

du3nuecKuil MPaKTUKYM 110
teme "[IpeoOpazoBanue
SHEPrHH B IPY>KUHHOM
MasTHUKE"

136

Pu3NYeCKU IPAKTUKYM 110
teme "UcciaenoBanue
NIEPEMEHHOT'0 TOKA Yepe3
10CJIEeI0BATENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTYUIKY ¥ pe3UcTop" WIH
"UccnenoBanue paboThI
VCTOYHUKOB CBETA B LIENIN
MEPEMEHHOT0 TOKa"

137

Pu3NYECKU IPAKTUKYM I10
teme "M3ydyeHue napameTpoB
3BYKOBOM BOJIHBI"

138

Pu3n4eCcKUil IPAKTUKYM I10
teme "M3mMepenue nokasarens
IIPEJIOMJIEHUS CTEKIA" WiIn
"TTonydyeHne n300paxeHus B
CUCTEME U3 IJIOCKOTO 3epKajia u
JUH3bI"

139

Pu3NYEeCKU IPAKTUKYM 110
teMe "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha
MpUMeEpPE KUJKUX JTUH3)" WIH
"U3mepenune poKycHOTO
pPaccTOSHUS PACCENBAIOIINX
uH3"

140

PuU3NYECKUN IPAKTUKYM 10
teme "Habmonenue
nudpakuuy, UHTepGEepeHIIu U
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Tema ypoka

KoaudecTBo 4acoB
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Hnonﬁpmaunn cera"

141

Du3nyecKuil MPaKTUKYM I10
teme "OrnpeneneHue UMITyJibca
Y DHEPTUU PENIITUBUCTCKUX
gactuil (1o ¢ororpadusim
TPEKOB 3apsKEHHBIX YaCTHUIL B
MarHuTHOM TioJie)"

142

Pu3NYECKU IPAKTUKYM 110
teme "V3MepeHune nocToSTHHOM
IInanka Ha ocHOBE
uccienaoBanus poroddpdexra”
wim "UccnenoBanue
3aBHCHMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJ1 OT HaIpsHKeHUs"

143

Pu3n4ecKuil NPAKTUKYM 110
teme "VccienoBaHue ciekTpa
pPa3peKEHHOT0 aTOMapPHOTO
BOJIOPO/JIa U U3MEPEHUE
noctostHHOM Punbepra”

144

Pu3nYeCKU IPAKTUKYM 110
teme "UcciaenoBanue
paaroaKTUBHOTO (hOHA C
HCIIOJIb30BaHUEM J03UMETpa"
nnu "M3yueHue noraoneHus
0OeTa-4yacTHIl ATFOMUHHEM"

145

Pu3NYECKUl IPAKTUKYM 110
teme "HaGumroieHus 3BE34HOTO
Heba HEBOOPYKEHHBIM IJ1a30M C
MCII0JIb30BaHNEM
KOMIIBIOTEPHBIX MPUIIOKEHUN
JUISL OIIPEJIETIEHNS] TTOJI0KEHHUS
HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO
MOJTyLIApHsI U IPKUE 3BE3/IBI"
wiu "HabmoieHus B TenecKon
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3/IHBIX CKOIUIEHNN"

146

O00011eHNEe U CUCTEMATU3 AL
3HaHuil. Posb ¢pusuku u
aCTPOHOMHUH B YKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLMaIbHOM
1 DTUYECKOH cdepax
JIEATEILHOCTH YeJIOBEKa

147

O000111eHUE U CUCTEMATU3 AL

3HaHui. Ponb 1 MecTo Qpu3uku




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
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DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

Y ACTPOHOMUU B COBPEMEHHOMN
Hay4yHOU KapTHUHE MHUpa

148

O060011eHNEe U CUCTeMAaTU3aIHS
3HaHui. Pons pusndeckoit
TEOpHH B (HOPMUPOBAHUN
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MUpPa, MECTO
¢u3nUecKoil KapTHHBI MUpPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX
MPEeJICTaBICHUI O PUPOJIE

149

O0001IEHNE U CUCTEMATHA3AIMS
3gagui o teMe "Kunematuka"

150

O00011IEHNE U CUCTEMATH3AIMS
3HaHui 1o teme "Kunemaruka"

151

O06o001IeHre U CUCTEMAaTU3aIIHS
3HaHu# 1o Teme "Jlunamuka"

152

O0001IEHNE U CUCTEMATHA3AIMS
3gaguit o teMe "CraTtuka
TBep0ro Tena'

153

O00011IeHNE U CUCTEMATHU3ALUS
3HaHUI 0 TeMe "3aKOHEI
COXpaHEHHUs B MeXaHHKe"

154

O00011eHNe U CUCTEMATU3 AL
3HaHMH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

155

O00011eHNe U CUCTEMATU3 AL
3HAHUM 10 TeMe
"TepmoanHamuka. TernnoBbie
MaIlIuHb"

156

O06o0011eHne U cucTeMaTu3alus
3HaHM 110 TeMe "ArperaTHble
cocrosiHus BemecTBa. DazoBbie
nepexomasr"

157

O00011eHNEe U CUCTEMATU3ALIS
3HAHHUHU II0 TEME
"Onektpuueckoe nose"

158

O000I1IIeHNE U CUCTEMATU3ALHS
3gauauil o treMme "TlocTosTHHBII
AJIEKTPUYECKAN TOK"

159

O000I11IeHNE U CUCTEMATU3ALHS
3HaHuil o TeMme "ToKu B
pa3IMyHBIX cpenax”




Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

Kontpoass || IIpakTnuec
bIe padoTHI |KHe padoThl

JlaTta
H3yYeHHUs

DJIeKTPOHHbIE
nudpoBbIe
o0pa3oBare/ibHbIE

pecypcsl

160

O00011IeHIE U CUCTEMATHU3ALUS
3HaHUH 1o TeMe "MarauTHoe
mmose"

161

PesepBHbIil ypok. O600611IcHIE
Y cUCTeMaTu3alus 3HaHUH 110
TeMme "DIeKTpOMarHuTHas
UHAYKIUA"

162

PesepBHbIit ypok. O000IICHHE
Y CUCTEMaTH3aLis 3HaAHUH 110
TeMe "MexaHuyecKue
Koyebanus"

163

PesepBHblii ypok. O60011eHNE
U CHCTEMATH3allHs 3HAHUH 110
TeMe "DIeKTpOMarHuTHbIE
KojcOanus"

164

PesepBublil ypok. O60011eHIE
Y CUCTEMaTH3alis 3HAHUH 10
TeMe "MexaHn4YecKHue U
SJIEKTPOMArHUTHBIE BOJTHBI"

165

PesepBubIil ypok. O60011eHIE
U CHCTEeMaTU3allus 3HAaHUU 110
teme "OnTuka"

166

PesepBHbIil ypok. O600611eHIE
U CHCTeMaTU3allus 3HAaHUU TT0
teme "OcHoBel CTO"

167

PesepBubIil ypok. O600611eHIE
Y CHUCTEMAaTU3allHs 3HAaHUH 110
teme "KopnyckymnspHo-
BOJIHOBOM yanu3m"

168

PesepBHbIil ypok. O600611eHIE
U CHCTeMaTu3alus 3HAaHUU TT0
teme "®uznka aroma"

169

PesepBubIil ypok. O600611eHIE
U CHCTeMaTu3allus 3HAaHUU TT0

teme "duznka aTOMHOTO sapa 1

3JIeMEHTapHbIX YyacTul"

170

PesepBHbIit ypok. O600IICHHE
U cucreMatrui3anus 3HaHUH 110
TeMe "DIeMEeHThI
acTpopuzuxu”

OBILIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

* Ousuka (B 2 wyactax), 10 xmacc/ I'emmenmreiin JI.O., BymaroBa A.A., Kopaunse .H.,
Komkuna A.B.; mon pemakmueir Opnosa B. A., O0miecTBo ¢ OrpaHU4eHHONW OTBETCTBEHHOCTHIO
«BMMHOM. JlaGopaTtopust 3HaHui»; AkioHepHoe o61ectBo «M3marensctBo «lIpocBemenue»

o Ouzuka (B 2 uactsx), 11 xmace/ I'emmenmreiin JI.O., bymatoBa A.A., Kopuunse W.H.,
Komkuna A.B.; mon penakmueii OpnoBa B.A., O0mecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
«BMTHOM. JlaGopaTopus 3Hanuii»; Axkiuoneproe obmectBo «M3narensctBo «lIpocBerienne

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

[Ipumepnast pabouas mporpamma. ®dusmka 10-11 kmacc (6a30BbIi U YrTyOJCHHBIM YpPOBHH).
Astopel JI.O.I'ennenmreiin, A.A.bynaroBa, A.B.Komkuna, W.H.Kopumises — M: BMUHOM.
JlabopaTopus 3HaHu#. 2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU HUHTEPHET
peury ers
OI'BHY «MHCTUTYT cTpaTeruul pa3BUTHsI 0Opa30BaHUS»
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