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Pabouas mporpamma mucuurmmmabl OOJ(.13 ®usuka paspadborana B cooTrBerctBuu PI'OC COO
(mpuka3 Munoopraayku Poccum ot 22.04.2014 1. Ne 376).
[Tporpamma opreHTHpOBaHA HA YYEOHHUKU:

KacesanoB B.A., ®usuka-10 kxi1. ba3oseiit ypoBenb:— M.: lIpoda, 2014. — 463 c.
KacesanoB B.A., ®usuka-11 ki. bazoriif ypoBeHb: yueOHuK. — M.: JIpoda, 2014. —
463 c.

Obwan xapakmepucmuka OUCYUNIUHDBL

[Tporpamma yueOHON nucuumiauHbl «Pu3nka» HampasieHa Ha (HOpPMUPOBaHHE Yy OOy4aroIIUXCs
(GYHKIMOHATBLHON TPAMOTHOCTH M METAalpeJMETHBIX YMEHHI 4Yepe3 BBIMOJIHEHUE HCCIE0BATENBCKON U
IIPAKTUYECKOH 1eATEIIBHOCTH.

YcnemHocTh u3ydeHust AUCHUILTMHBL CBA3aHa C OBJIAJCHHEM OCHOBAaMH y4eOHO-HCCIIEI0BATEIbCKOM
JESTeNbHOCTH, NMPUMEHEHHEM IIOJIyY€HHBIX 3HAHUM NpU PELICHUH MPAKTHUECKUX M TEOPETHYECKUX
3ajad.

B cootBerctBun ¢ ®I'OC COO o0pa3oBanus ¢pu3nka MOKET U3ydaTbcs Ha 6a30BOM M YIriyOJIeHHOM
YPOBHSIX.

Copnepxanne 0a30BOro Kypca MO3BOJSET MCIOJIB30BaTh 3HAHUA O (U3UYECKUX OOBEKTaX U
mporeccax sl oOecredeHusi Oe30MacHOCTH TpU  OOpameHHuH ¢ NpudopaMH M TEXHHYECKUMHU
YCTpPOHCTBaMHU; Ul COXPAHEHUs 3JI0pOBbsl M COOJIIOJEHHS HOPM 3KOJOIMYECKOro IOBEIEHHUsS B
OKpPY’KaIOIEH CpeAe; NI IPUHATUS PELICHUN B IOBCEIHEBHOM JKU3HU.

N3yuenne ¢u3uku Ha yriyOJeHHOM YpOBHE BKIIIOYACT pacIIMpEHHUE MPEeIMETHBIX Pe3ylbTaTOB U
coJiep;KaHue, OPUEHTUPOBAHHOE Ha MOATOTOBKY K MOCIEAYIOLEMY ITpodeccrnoHalbHOMY 00pa30BaHHUIO.

M3yueHne IUCHMIUIMHBI Ha YIIIYyOJEHHOM YpOBHE IO3BOJSET C(HOPMHUPOBATH y OO0ydaromuxcs
¢u3nveckoe MBIIUIEHHE, YMEHHE CHCTEMAaTH3MpOBaTh H  0000IIATh MOJy4YCHHbIE 3HAHUS,
CaAMOCTOSITEJIbHO NPUMEHATh IOJIyYEHHbIE 3HAHUS Ui peIleHUs NPaKTUYeCKUX U ydeOHo-
UCCIIEIOBATENbCKUX 3a/lay; YMEHHE aHaJM3UpoBaTh, IPOrHO3UPOBATh M OLIEHUBATH C IO3UIMHU
HKOJIOTUYECKOM 0€30MacHOCTH TOCHIEACTBUS ObITOBOW M IPOM3BOJCTBEHHOM AEATENbHOCTH YelIOBEKa,
CBSI3aHHOM C MCIIOJIb30BAaHUEM HCTOYHUKOB YHEPTHH.

B ocHoBY m3ydeHus aucuumiuHbl «®usnkay Ha yriiyOJeHHOM YpOBHE B 4acTH (hOpPMHUpPOBAHHS y
oOyyaroluXxcsi HaydHOTO MHPOBO33PEHHS, OCBOCHMSI OOIEHAyYHBIX METOJOB II0O3HAHUS, a TaKXKe
NPAKTUYECKOrO TPUMEHEHUs HayYHBIX 3HAHMHM 3aJ0XKEHbl MEXIpEeJAMETHbIE CBSI3M B O00JIACTH
€CTECTBEHHBIX, MaTEMaTUYECKUX U TYMaHUTapHBIX HayK.

N3yuenne Hpu3MKM HaPaBJIEHO Ha JOCTHKEHUE CIIEAYIOIINX LEeH:

- OCBOGHHME 3HaHUH O (QPYHIAMEHTAJIBHBIX (PU3MUECKUX 3aKOHAX M NPUHLUIAX, JEKALMX B OCHOBE
COBPEMEHHOM (U3MYECKON KapTHHBI MHUpa, Hauboyiee BaXKHBIX OTKPBITUSAX B 00JacTH (PU3UKH,
OKa3aBIIUX OINpeAeNAIoniee BIMSHUE Ha pa3BUTHE TEXHUKHU U TEXHOJIOTMH; METOJaX HaAy4HOI'O [MO3HaHUs
HIPUPOJIBL;

- OBJIa/ICHUE YMEHMSIMH MPOBOJUTH HAOIIOIEH!S, INIAHUPOBATh U BBIMOIHITH 3KCIIEPUMEHTHI, BbIIBUTAaTh
TUIIOTE€3bl M CTPOUTH MOJENHU, TNPUMEHSTh IOJy4YeHHblEe 3HaHHUA M0 (QHU3UKE A OObICHEHUS
Pa3HOOOpa3HBIX (HPU3UIECKUX SIBJICHUN U CBOMCTB BEIIECTB;

- IPaKTUYECKOE MCII0JIb30BaHUe (PU3NYECKUX 3HAHUH;

- OLICHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMaIUy;

- pa3BUTHE IIO3HABATEJILHBIX WHTEPECOB, HMHTEUICKTYalIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
npouecce NpuoOpeTeHus 3HAHUW M yMEHHH Mo (U3MKe ¢ HCIOIb30BAaHHEM pPa3IMYHbIX MCTOYHHKOB
uH(pOpMAaILIUU 1 COBPEMEHHBIX HH(POPMALMOHHBIX TEXHOJIOTUH;

- BOCIUTaHUE YOEKJEHHOCTH B BO3MOXHOCTH IO3HAHHS 3aKOHOB IPUPOJBI; HCIIOJIB30BAHUS
JOCTHKEHUH (PU3KMKM Ha OJ1aro pa3BUTHUS 4EJIOBEUECKOM IIMBUIM3AINH;

- He0OXOJIMMOCTH COTPYJHUYECTBA B IPOLECCE COBMECTHOI'O BBIMOJIHEHUS 3a]lad, YBa)KUTEIbHOIO
OTHOIIEHHS K MHEHHIO ONIOHEHTA NP 00CYKACHUN MPoOIeM eCTECTBEHHOHAYYHOTO COJIepKaHMS;



-TOTOBHOCTH K MOPAJbHO-ITUYECKON OLIEHKE HCIOJIb30BAaHUS HAYYHBIX JOCTHKEHHMH, YyBCTBa
OTBETCTBEHHOCTH 3a 3alUTY OKPYXKAIOLIEH Cpenibl; UCIOJIb30BaHHE NMPUOOPETEHHBIX 3HAHUN M yMEHHH
IUI peIleHHs] MPAaKTUYECKUX 3a]ad MOBCETHEBHOW JXKU3HHU, OOecredeHus 0e30MacHOCTH COOCTBEHHOM
KHU3HHM, PALMOHAIBHOIO MPUPOAOIOIb30BAHUSA U OXpaHbl OKPYKAIOLIEH cpeapl U BO3MOXKHOCTSIMU
NPUMEHEHHUsS 3HAaHWKA TPU pPEIICHHH 33734, BO3HHMKAIOIIUX B MOCIERyIOmEeH mpodeccuoHaIbHON
JEsITebHOCTH.

ba30BbIil YpOBEHBb

Duzuka u ecmecmeenHo-HaAYYHbIN MEMOO NOSHAHUS NPUPOObL

Ouznka — QyHIaMeHTaJdbHAas HayKa O Mpupoae. MeToapl HAyYyHOTO HCCIENOBaHUS (PU3NYECKUX
apneHnii. MopgenupoBanue (u3nyecKux sBICHUA W mporeccoB. PU3NYECKUHA 3aKOH — TPaHULBI
npUMEeHUMOCTH. Dr3nuecKkrue TEOPUU U MPUHIUI COOTBETCTBU. Posb 1 MecTo ¢pu3uku B GOpMUPOBAHUU
COBPEMEHHOM HAYYHOU KapTHHBI MUpPA, B IPAKTUYECKOMN ACATEIBHOCTH Mtoed. PU3nKa U KyJIbTypa.

Mexanuka

I'paHnLIBI IPUMEHUMOCTH KJIACCUYECKOM MEXAHMKHU. BakHenIe KHUHEMaTUYECKUE XapaKTEPUCTUKHU
— IIepeMEILEHHE, CKOPOCTh, ycKopeHre. OCHOBHBIE MOJIETH TEJ U JBUKEHUM.

B3aumoneiictBue Ten. 3akoHbl BcemupHoro tarorenus, ['yka, cyxoro Tpenusa. MuepuuanbHas
cucTeMa orcuera. 3aKkOHbl MexaHuku HproToHa.

HMitynbsc MaTepuaIbHOW TOYKH U CUCTEMBI. VI3MEHEeHHe U COXpaHeHue uMmilyibca. Mcnonb3oBaHue
3aKOHOB MEXaHUKHU MJii OOBSCHEHHs JBUKCHHS HEOECHBIX Tel U s Pa3BUTHS KOCMHUYECKHX
uccienoBaHuil. MexaHndeckass SHEprus CHUCTEMbl Tel. 3aKOH COXPAHEHUS MEXaHWYECKOW HHEPIUH.
PaGora cuibl.

PaBHOBeCcME MaTepuanbHOW TOYKM M TBEPAOrO Tejad. YCIOBUS paBHOBECHS. MOMEHT CHIIBL.
PaBHOBecue xxuaKocTH U raza. /[BukeHne KuaKocTel U ra3os.

Mexanuueckue koneOaHus 1 BoaHbL. [IpeBpanienns sHepruu npu KosnedaHusX. DHEPrus BOJIHBI.

Monexynapnas guzuxa u mepmoOUHAMUKA

Monexynspao-kunernueckas teopuss (MKT) crTpoenust BemiectBa M €€ IKCHEPUMEHTAIbHBIC
JoKa3aTesnbeTBa. AOCONIOTHAs TeMIleparypa Kak Mepa CpeqHell KUHETHYeCKONW SHEPrUU TEIUIOBOTO
JBWKEHUs YacTUIl BemecTsa. Mopenp wnjaeanbHOro rasa. JlaBieHuwe rasza. YpaBHEHHE COCTOSIHUS
UJeabHOTOo ra3a. YpasHenne MenneneeBa—Knanelipona.

ArperatHbie COCTOSIHUS BelIecTBa. MoJIeb CTPOEHUS KUIKOCTEH.

Buytpennss sHeprus. PaGora u Teruionepenada Kak criocoObl M3MEHEHMsS BHYTPEHHEW 3HEprum.
[TepBrrit 3aK0H TepMoaguHaMUKu. HeoOpaTUMOCTh TEMIOBBIX TpoiieccoB. [IpuHIUIIBI JEHCTBUS TETTOBBIX
MallyH.

Dnexkmpoounamura

Onexkrpuueckoe nojue. 3akoH Kynona. HanpskeHHOCTh M NOTEHLMAN 3JIEKTPOCTATHYECKOTO IOJIS.
[IpoBOIHMKH, IOJYIIPOBOJHUKH U IUAIEKTpUKHA. KoHIeHcaTop.

[ToCTOSIHHBIM AJIEKTPUYECKUIT TOK. JJNEKTPOABIDKYIIAs cwia. 3akoH OMma [y TMOJHOW ILENH.
DNeKTpUYecKuid TOK B MPOBOJAHHMKAX, OJIEKTPOJIMTAX, IOJYNPOBOJHUKAX, Ta3aX U BaKyyMe.
CBepxnpoBOIUMOCTb.

WNHayknys MarHuTHOTO noJisd. JIeiMcTBUE MarHUTHOTO IOJIS HA MPOBOJHUK C TOKOM M JBHKYIYIOCS
3apshkeHHYro yactuny. Cuna Amnepa u cuna JlopeHnia. MarHuTHbIE CBOMCTBA BEIIECTBA.

3aKOH DJJIEKTPOMAarHUTHOW WHIYKIHMHU. OJIEKTpoMarHuTHoe mnoJie. llepemeHHblii TOK. SIBIIeHHME
CcaMOMHIYKIMHU. NHIYKTUBHOCTb. DHEPIUs IEKTPOMArHUTHOTO TOJIS.

OnexkTpoMarHuTHbIe Kosebanus. KonebarenbHbIN KOHTYD.

ONEeKTpOMarHUTHbIE BOJIHBL. JlMana3oHbl DSJIEKTPOMArHUTHBIX H3JIyYEHUH W UX NPAKTUYECKOE
IIPUMEHEHNE.

I'eomerpuyeckas ontuka. BoHOBBIE CBOICTBA CBETA.

Keanmosas usuka. Qusuxa amoma u amomno2o 10pa

['unote3a M. Ilnanka. @otosnekrpudeckuii d3¢dexr. @oton. KopmyckynspHO-BOITHOBOH Tyain3M.
CooTHomieHre HeonpeneneHHocTe [ elizenoepra.




[TnanerapnHast monenp atomMa. OOBSICHEHHE JTMHEHYATOTO CIEKTpa BOJOPOAA HAa OCHOBE KBAHTOBBIX
nocrynatoB bopa.

CoctaB M CTpOEHHE AaTOMHOIO sApa. ODHEPrus CBSA3M aTOMHBIX siep. Buasl paanoakTHBHBIX
MIPEeBpALICHUI aTOMHBIX SIJIEP.

3aKoH paIMOaKTUBHOTO pactaja. SAnepHsie peakuuu. LlenHas peakus neneHus saep.

DOnemeHTapHbIe YacTullbl. DyHIaMeHTalIbHbIE B3aUMOICHCTBHUS.

Yruy6iieHHbIH YPOBEHb

Du3uka u ecmecmeeHHO-HAYYHBIU MEMOO NOSHANUS NPUPOObL

®duszuka — QyHgamMeHTanbHAs HayKa O Mpupojae. HaydHblii MeTon MO3HAHUA MHpA.
B3auMocBsa3p Mexay (pU3MKOW U JPYTUMU €CTECTBEHHBIMU HayKaMu. MeToabl Hay4HOIO
uccienoBanus ¢uznyeckux siBiaeHuid. [lorpemmnoctn n3mepeHnii PU3NUIECKUX BETUUHH.
MopenvpoBaHue SIBICHUHM W NPOLECCOB MPHUPOAbL. 3aKOHOMEPHOCTh W CIIy4ailHOCTb.
['paHunbl TpUMEHUMOCTH  (U3HUECKOro 3akoHa. DU3MYECKHME TEOpUH W IMPUHLHUII
cootBeTcTBUs. Ponb 1 MecTo puzuku B HOpMUPOBAHUM COBPEMEHHON HAYYHOW KapTHUHBI
MHpA, B IPAKTUYECKOMN IEATENBHOCTH JIroJer. Ousnka u KyapTypa.

Mexanuka

[IpenMer M 3a7auM KJIAaCCMUYECKOM MeXaHWKW. KHHeMaTHyecKue XapaKTEepUCTUKH
MEXaHMYECKOTO ABWKEHUA. Moaenu Tesl U 1B KEHUN. PaBHOYCKOPEHHOE IIPSMOIIMHENHOE
IBUKEHHE, CBOOOIHOE IaJieHUE.IBUKEHUE TeJa, OPOIIEHHOIO MOJ YIJIOM K TOPU30HTY.
JIB>keHHe TOYKM 10 OKpyXHOCTH. IlocTymarenpHOe W BpallaTelIbHOE JIBUKECHHUE
TBEPJIOTO TENA.

B3anmopneiicteue ten. llpuHnmn cynepno3unmy cuil. MHepuumanbHas —cucrema
orcueTa. 3akOoHbl MexaHukh HproTtona. 3akoHsl BecemupHoro tarorenus, I'yka, cyxoro
TpeHusi. JIBmkeHHe HEOECHBIX Tel M MX MCKYCCTBEHHBIX CIYTHUKOB. SIBJICHUS,
Ha0I0aeMble B HEMHEPLUAJIbHBIX CUCTEMAaxX OTCYETA.

Nmiynbe cuibl. 3aKOH M3MEHEHMSI U COXpPaHEHHs uMIlylibca. Pabota cuibl. 3akoH
W3MEHEHUS U COXPAHEHHUS IHEPTUU.

PaBHOBEeCcHE MaTepuaIbHOW TOYKM U TBEPAOTO TEia. Y CIOBUS PABHOBECHUS TBEPIAOIO
TeJla B UHEPUMAIIBHOU cucTeMe orcueta. MomMeHT cuiibl. PaBHOBECHE KUIKOCTH U rasa.
JIBI)KEHUE KUIKOCTEM M Tra30B. 3aKOH COXPAHEHUS! SHEPrUU B JAUHAMUKE KUJIKOCTH U
rasa.

Mexanudeckue kojieOaHusl U BOJHBI. AMIUIATY/AA, IEPUOJI, YACTOTa, (pa3a KOJCOAHHIA.
[IpeBparienus 3Hepruu npu KojaedaHusx. BeiHy ) 1eHHbIC KOJIeOaHMs, pe30HaHC.

[Tonepeunble U MPOI0JIbHBIE BOIHBI. JHEprusi BoJHbl. HTEepdepenus u nudpakius
BOJIH. 3BYKOBBIE€ BOJIHBI.

Monexynapuas ¢usuxa u mepmoouHamuKa

[IpeameT u 3agaun MosekysapHo-kKuHeTnueckor Teopun (MKT) u TepmoguHaMuki.

DkcnepuMeHTanbHble gokazarenbctBa MKT. AOcomoTHas TemmepaTypa Kak Mepa
CpeAHEN KUHETUYECKOW DSHEPIrUM TEIUIOBOIO JABMIKEHHSI 4YacTHL BellecTBa. Mopenb
uaeanpbHoro raza. [laBnenue raza. CBsizb MEXIYy JAAaBICHUEM M CpPEIHENW KUHETHYECKOUN
DHEPruey MOCTYNaTENbHOTO TEINIOBOIO IBMKEHUSA MOJIEKYJ UACAIBHOTO ra3a.

Mogenp uaeanbHOTO Ta3a B TEpMOJAMHAMHUKE: ypaBHeHHEe MenneneeBa—Knanelpona,
BBIpaXXEHUE JIJIs1 BHYTPEHHEW 3Hepruu. 3akoH [lanbToHa. ['a30Bble 3aKOHBI.

Arperatable cocTosiHUS BeniectBa. PazoBbie nepexoibl. [IlpeobpasoBanue sHepruu B
¢da3oBbIx mepexonax. HacwlllleHHbIE W HEHACHIIICHHBIC Maphl. BllaXKHOCTH BO3yXa.




Mopens cTpoenus xuakocre. IloBepxHocTHoe HaTsKeHHE. Moenb CTPOEHUs TBEPABIX
Tesl. MexaHnyecKue CBOMCTBA TBEPABIX TEI.

BuyTtpennsist sueprus. Pabora u teronepenaya Kkak ciocoObl K3MEHEHHsI BHYTPEHHE!
sHepruu. IlepBblii 3akoH TepMOAMHAMUKH. AnuabaTHBIA mporecc. Bropoil 3akoH
TEPMOJINHAMUKH.

[IpeoOpazoBanusi sHeprun B TeruioBbiX MaminHax. KITJ[ TemmoBoit mammabl. [y
KapHo. Okonoruyeckre mpoOaeMbl TEIII0IHEPTETUKH.

INeKmpoouHamuKa

[Ipeamer u 3agaud SIEKTPOAMHAMHUKU. OJEKTPUUYECKOE B3aUMOJECUCTBHE. 3aKOH
COXpaHEHUsl 3JEeKTpUYeckoro 3apsaa. 3akoH Kyiona. HampspkeHHOCTh M MOTEHLHAN
3JEKTpocTaTdecKOoro nois. [IpuHuunm cyneprno3uuuu 3MeKTprudecKux nosier. PazHocTh
noTeHUanoB. [[pOBOTHUKY U JUAIEKTPUKH B 3JIEKTPOCTATUYECKOM MOJIE. DIIEKTPUYECKAs
eMKocTb. KoHzeHcaTop. DHeprus 3JIeKTpUYECKOTO MOJIS.

[TocTostHHBIN 2neKTpUYeckuil ToK. DnekTpoasuxymas cuia (3C). 3akon Oma st
IIOJIHOM 3JIEKTPUYECKOM ILenu. OIEKTPUYECKUH TOK B METauax, JJIEKTPOJIUTax,
IIOJIyIPOBOJHUKAX, Ta3zax u Bakyyme. Ilmasma. Onexrponus. IlomaynpoBoIHHKOBBIE
npuOopbl. CBEpXIPOBOAUMOCTD.

MarnutHoe mnosne. Bektop wmarauTHOM MHAYKIMU. lIpuHuun cynepnosunuu
MAarHUTHBIX ITOJIEM. MaruuTHoOE 1oJIe MMPOBOJHUKA C TOKOM. JIeHCTBHE MAarHUTHOIO I10JIA
Ha IMPOBOJHUK C TOKOM M ABWXKYILYIOCA 3apsDKeHHYr0 yactuly. Cuina Ammepa u cuia
Jlopenua.

[loTok BekTOpa MAarHMTHOM HWHIAYKIHWHU. SIBICHHE JJIEKTPOMArHUTHOM HWHIYKIIHH.
3aKOH JJIEKTpOMarHUTHOM HMHAyKIUU. OJIC MHAYKIMHA B JIBMXKYIIUXCS IPOBOJHHUKAX.

[IpaBuio Jlenua. SIBnenne CaMOUHAYKIIUU. NHIyKTUBHOCTB. OHeprus
ANIEKTPOMATHUTHOTO N0JIA. MarHUTHbIE CBOMCTBA BEILIECTBA.
DJIEKTPOMarHuTHBIE KOJIeOaHHUs. KonebarenbHbIit KOHTYD. CBoOonHbIE

AJIEKTPOMAarHuTHbIE  KojeOaHus. BBIHYXJEHHbIE  3JIEKTPOMAarHUTHBIE  KOJIEOAHMUS.
Pe3zonanc. Ilepemennsbiii Tok. KoHmeHcaTop M KaTymika B LENU I[EPEMEHHOTO TOKa.
[IpousBoacTBo, mepenaya M MOTPEOJIEHUE BIEKTPUUYECKOM HHEprum. DjIeMeHTapHas
Teopust TpanchopmaTopa.

DNEeKTpOMarHuTHOE IoJie. BHXpeBoe 3JIEKTpUYECKOE I0J€. OJIEKTPOMAarHUTHbIE
BOJIHbI. CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJH. J[Manma3oHbl 3J1€KTPOMArHUTHBIX U3JTyYEHUN
U X IIPAKTUYECKOE IPUMEHEHHE. [IpUHIUITBI paIMOCBA3U U TEIEBUICHUS.

['eomerpuueckas ontuka. lIpsMoIMHENHOE PacCpPOCTPAHEHUE CBETA B OJHOPOJHOMU
cpeae. 3aKOHBI OTPAKEHUS W IpenoMIIeHUs cBeTa. [lomHoe BHyTpeHHEe OTpaKeHHE.
OnTuyeckue NpudOpHI.

BonnoBsie cBoiicTBa cBeta. CkopocTh cBeta. MHTepdepenuus cBera. KorepeHTHOCTD.
Hudpakuus ceera. [lonspuzanus cBera. Jucnepcusi cBera. IlpakTtuueckoe npuMeHeHue
AIEKTPOMArHUTHBIX U3ITyYEHUMN.

Keanmoesas ¢puzuka. duszuxa amoma u amomno2o s0pa

[IpeameT u 3a1aun KBAHTOBOU (PUBUKH.

TennoBoe n3nyuenue. Pacnpenenenue sHepruu B criekTpe adOCOMOTHO YEPHOTO TeA.

['mmore3a M. [1nanka o kBanTax. ®otodddexr. Ombitei A.I'. CTOneToBa, 3aKOHBI
dbororddexra. YpaBaenue A. DitHmTeiHa 11 hoTodddexra.



®orton. Omwitel I1.H. Jlebenea m C.U. BaBunoBa. I'mmote3za JI. ge bpoitna o
BOJIHOBBIX  CBOicTBax uactuil. KopryckynsipHO-BOMHOBOW nyanusMm. Judpaxuus
anekTpoHoB. JlaBnenue ceera. CooTHOIIEHHE HeolpeaelieHHocTel [ elizenoepra.

Mopnenu ctpoenus aroma. OObSICHEHHE JIMHEHYATOro CIEKTpa BOJOPOJa Ha OCHOBE
KBaHTOBBIX NocTynaToB H. bopa. CioHTaHHOE U BBIHYKIEHHOE U3ITy4EHUE CBETA.

CoctaB u crpoeHue aroMHoro siapa. Mzoromsl. Snepusie cuibl. JledexkT maccel u
SHEPrus CBSI3HU sIpa.

3aKOoH paJMOAaKTHUBHOIO pacmnajaa. SnepHble peakuuy, peakluud AEJIECHUS U CHHTE3a.
ennas peakuus aeneHus anep. JAnepHas sHepreTuka. TepMosAepHbI CUHTES.

OneMeHTapHble  4acTuilbl. DyHIaMEHTAIbHBIE  B3aUMOJCUCTBUA. Y CKOPUTEIH
AJIEMEHTAPHBIX YACTHUL.

ITpuMepHBbIii IepeyeHb NPAaKTUYECKUX U J1a00paTOPHBIX paboT
IIpsimvle usmepenus:
CpaBHEHHEe Macc (10 B3aUMOJICHCTBHIO);
U3MEPEHHUE CUJI B MEXaHUKE;
U3MEpEHUE TeMIEePaTypPhl JKUAKOCTHBIMHU U IIU(PPOBBIMU TEPMOMETPAMH;
U3MEpEeHUE TEPMOANHAMHYECKUX MTApaMETPOB ra3a;
n3mepenue JJC ucTouHrKa TOKa;
Koceennvie usmepenus:
U3MEpEHUE YCKOPEHMUS,;
U3MEpEHUe YCKOPEHHs CBOOOIHOTO Na/ICHUS;
OIpeieIeHNe SHEPTUH U UMITYJIbCa 110 TOPMO3HOMY ITyTH;
U3MEpEHHUE YICIbHOMN TEIUIOTHI TUIABJICHUS JIb/IA;
U3MEpEeHUE BHYTPEHHETO COMPOTUBIICHUSI HCTOYHHKA TOKA;
OTIpeIeNIeHUe TTOKA3aTels TIPEJIOMIICHHS CPEIIBL;
n3MepeHne (POKyCHOTO pacCTOSTHUS COOMPAIOIIECH U pacCenBaIOIIeH JINH3;
OTIpeieNIeHUe JUTMHBI CBETOBOM BOJIHEI,
e oOmpeneNieHHe WMITyJbCa M DHEPrUM YacTHIBI TPH JBIKEHWHM B MAarHUTHOM T1one (1o
dororpadusam).
Habmonenue sBnenuii:
HaOJI0IeHNe MEXaHUYECKHX SIBICHUH B HHEPUHUAIBHBIX U HEMHEPIHUAIbHBIX CUCTEMaX OTCUETa;
HaOJIr0/IeHNe BBIHYXK/IEHHBIX KOJIe0aHUH U pEe30HAHCa;
HaOmoneHue nudppysuu;
HaOJII0IeHUE SIBJICHUS 2JI€KTPOMArHUTHON MHTYKIIMH;
HaOJIr0IeHNe BOJHOBBIX CBOMCTB cBeTa: qudpakuus, MHTepdepeHLus, MoIsIpu3aius;
HaAOIIO/IEHUE CTIEKTPOB.

Mecmo oucuyuniunvl 8 cmpykmype o0pa3zoeamenvHoil npozpammeol

B cootBerctBue ¢ VII nqucuummmna OO/].13 dusuka paccuntana Ha 203 4. B roj, B
TOM unciie: 26 4. nekmnuu, 6 4. mabopaTopHsie paboTsl, 171 4. camocTosTensHas pabora



IInanupyemMsble pe3yJbTaThl 00y4YeHHS

OcBoenue coaepkaHus y4eOHOW  mucHUIIMHBI  «®Dusmka», obecrmeynBaeT
JTOCTUKEHUE CTYJCHTAMHU CJICTYIOIIUX PE3YIbTATOB:

JIMYHOCTHBIX:

®YyBCTBO TOPJOCTH U YBWXKCHHS K HCTOPHUM U JOCTHKEHUSM OTCUYECTBEHHOMU
dbusnyecko Hayku; (QU3MUECKH TpaMOTHOE TMOBEACHHE B MNPpodecCHOHATBHOM
JEeATENBHOCTH U B OBITY IIPH OOpAILIEHNH ¢ TPUOOpaMH U YCTPOUCTBAMU;

®TOTOBHOCTh K TIPOJIOJDKCHHUIO OOpa30BaHUS U TOBBIIMICHUS KBaTU(HUKAIMA B
n30paHHOM TIPO(EeCcCCHOHATBLHOW ACSITEIBHOCTH W OOBEKTUBHOE OCO3HAHWE POJIU
(hU3UIECKUX KOMIICTCHITHI B 3 TOM;

®YMCHHE HCIMOJIb30BaTh JIOCTIDKCHHUS COBPEMEHHOM (PU3MUECKOW HayKu W
(hU3NYECKUX TEXHOJIOTHH JJIsl MOBBIIIEHUS] COOCTBEHHOT'O MHTEJIICKTYaJIbHOI'O PA3BUTHS B
BBIOpaHHON TTPO(ECCHOHANIBHOM eI TEIbHOCTH;

®CaMOCTOSITEILHO JOOBIBATH HOBBIE JUIsl ce0s (DU3MUECKUE 3HAHUS, UCIIONB3YS IS
ATOTO JIOCTYITHBIC NCTOYHUKHU WH(HOPMAIIHH;

e yMEHHE BBHICTPANBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIICHHS B KOMaH/IE TI0 PEIICHHIO
0o0IMX 3aj1a4;

eyMEHHE YIPaBISTh CBOEHW TMO3HABATENBHON  JEATEIBHOCTHIO, IPOBOJUTH
CaMOOIICHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS.

MeTanpeaMeTHbIX:

®LICII0JIb30BAaTh PA3JIMYHbIC BUJbLI TMO3HABATEIBbHOW MACSATEILHOCTU IS PEIICHUs
(dbu3nyeckux 3ajay, TPUMEHSITh OCHOBHBIE METOJbI MO3HAHUS (HAOIIOJCHUE, ONHCAHUE,
W3MEpPEHUe, OKCIEPUMEHT) IS HW3YUYEHUs] Pa3IMYHBIX CTOPOH  OKpY’Karouen
JICMCTBUTEIILHOCTH,;

®IICTIOJIb30BaTh OCHOBHBIE WHTEJUICKTyaJIbHbIE ONEpaly: IMOCTAaHOBKA 3ajayd,
dhopMyJIMpOBaHUE TUIIOTE3, aHAJM3 U CHHTE3, CpaBHEHHE, 0000IICHNE, CHCTeMaTH3aIus,
BBISIBIICHHE TIPUYMHHO-CJICICTBEHHBIX CBSI3€H, TIOMCK aHAJOTOB, (OPMYIHpPOBAHUE
BBIBOJIOB ISl U3YYCHUS PA3TUIHBIX CTOPOH (PU3NUECKUX OOBEKTOB, (DU3NICCKUX SBIICHUN
u (uU3nUecKux MPOIECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAMMOCTH CTaJKUBATHCS B
npodeccuoHanbHOM cdepe;

eyMCHHE TE€HEpPUPOBaTh HUJEHU U OMNpEAEesATh CpeICTBa, HEOOXOAMMBIE ISl HX
peanu3aiuu;

®ICTIOJIb30BATh PA3IMYHBIC MCTOYHHUKHU I MONydeHUs: (U3HUeckor uHQopMaiuu,
YMEHHUE OLIEHUTH €€ I0OCTOBEPHOCTH;

® AHAJIM3UPOBATH U MIPEICTABIATH HHPOPMAIIHIO B PA3IMUHBIX BUJIAX;

eyOJIUYHO TIPEJACTABIATh PE3yJbTaThl COOCTBEHHOTO HCCIIEIOBAaHMS, BECTH
JMCKYCCHUH, JOCTYITHO M TapMOHUYHO cO4YeTas cojep)kaHue U (opmbl MPECTABIIEMOMN
uH(popmaIuu.

npeaMeTHbIX:

¢ Cc(pOpMUPOBAHHOCTH MPEJCTABICHUNH O pPOJIM U MecTe (PU3UKH B COBPEMEHHOMU
HAy4YHOW KapTHUHE MHUpPA; TOHUMAaHUE (UIUYECKON CYIIHOCTH HAOIIOJAEMBIX BO
Bcenennoi sBieHMN;



®[IOHMMaHHE poNu (PU3UKH B (POPMHUPOBAHUHM KpPYyrozopa U (PYHKIHMOHATHHON
IPaMOTHOCTH YeJIOBEKa JJIsl pEIICHUs MPAKTUUECKUX 3a/1a4;

®BJIa/ICHUE OCHOBOMNOJATAIOMIMMU (PU3MYECKUMH TIOHSITUAMHU, 3aKOHOMEPHOCTSMH,
3aKOHAaMH U TEOPUSIMH;

® yBEPEHHOE HCIOJIb30BaHUE (PU3NIECKON TEPMUHOJIIOTUN U CUMBOJIUKY;

®BJIJICHHE OCHOBHBIMH METOJAMH HAayYHOTO MO3HAHUSA, UCTIOJIb3yEeMbIMU B (DH3HKE:
HaOJIroIeHue, ONMCaHNe, U3MEPEHUE, SKCIIEPUMEHT;

eyMeHHUs 00OpabaThIBaTh pe3yNbTaThl H3MEPEHUil, OOHapyXUBaTh 3aBUCUMOCTh
Mexay (GU3NYECKUMHU BEJIMYMHAMH, OOBICHATH MOJIYYCHHBIC pPE3yabTaThl U JeNaTh
BBIBO/IBI;

ec(hopMHpPOBAaHHOCTH YMEHUS pemiaTh GU3NIECKUE 3a0a4u;

ec(hopMHpPOBAaHHOCTh yYMEHHUS MPUMEHSITH IMOJTYYCHHbIC 3HAHUA JUISI OOBSICHEHUS
yCIIOBUI NpoTeKaHusi (pU3MUECKUX SIBJICHMH B MpPHUpOJE, B MPOPECCHOHANBHON cdepe U
JUI IPUHSTHS IPAKTUYECKUX PELIECHUI B IOBCEHEBHON KU3HU;

ec(hopMHpPOBAaHHOCTh COOCTBEHHOM TMO3MLMU 1O OTHOLICHHIO K (U3HUECKON
uH(pOpMaINH, TOTYyIaeMON U3 Pa3HBIX HCTOYHUKOB.

B pesynbraTte wu3yueHus AucuMIiuHbl Pu3MKa HAa YpOBHE CpEIHEro OOUIero
0o0pa3oBaHUs:

OOyyarouiica Ha 6a30BOM YPOBHE HAYUUTCS:

— JIEMOHCTPUPOBAaTh Ha TMpUMEpax pojb U MeCTO (GU3HKKM B (HOPMUPOBAHUU
COBPEMEHHOW Hay4YHOH KapTUHbI MHUPA, B PA3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTHUH,
B [IPAKTUYECKOU JEATEIBHOCTH JIFOJIEH;

— JIEMOHCTPUpPOBaTh Ha IMpHUMEpax B3aUMOCBS3b MEXAY (U3MKON M ApyrumMu
€CTECTBEHHBIMU HayKaMHu;

— YCTaHaBIIMBaTh B3aUMOCBSI3b E€CTECTBEHHO-HAYYHBIX SBJICHUA M TMPUMEHSTH
OCHOBHBIE (DU3MUECKUE MOJIEIN JJISI UX ONHMCAHUS U OOBSICHEHUS;

— MCIOJIb30BaTh MHQPOpPMANUIO (PU3UYECKOTO COJEp)KAHHS MPU PEUICHUU YUEOHBIX,
MPAKTUYECKHUX, MPOEKTHBIX U HCCIIENOBATEIbCKUX 3aJad, MHTETpUpys MH(GOPMALUIO U3
Pa3IMYHbIX UCTOYHUKOB U KPUTUYECKU €€ OL[CHUBAS;

— pa3nuyaTth M yMETh MCHOJb30BaTh B Y4E€OHO-HCCIIEIOBATEIbCKON NEATEIbHOCTH
METO/bl HAYYHOrO IMO3HaHWs (HAOJMIOJEHHE, ONHUCAHHME, H3MEPEHUE, SKCIEPUMEHT,
BBIJIBUKEHUE TUIIOTE3bI, MOJACIUPOBAHUE U JIp.) U (POPMBI HAYYHOTO MO3HAHMS ((DAKTHI,
3aKOHBI, TEOPUH), IEMOHCTPUPYS Ha MPUMEPAX UX POJIb U MECTO B HAYYHOM MO3HAHUU;

— MPOBOJUTH MPSMbIE U KOCBEHHbIE W3MEHEHHS (DU3MUECKUX BEJIMYUH, BBHIOMpas
U3MEpUTENIbHbIE MPUOOPHI C y4eTOM HEOOXOIMMOM TOUYHOCTH M3MEpPEHUH, MIaHUPOBATh
XOJl M3MEpPEeHHW#l, TOoJIyyaThb 3HAYEHHWE M3MEpPSEMON BEJIMYMHBI W  OLEHUBATH
OTHOCUTEJIbHYIO OTPEIIHOCTD IO 33JJaHHBIM (opMyIiaMm;

— TPOBOJUTH HCCJENOBAHUS 3aBUCUMOCTEH MEXIYy (PU3NYECKUMH BEIMYUHAMM:
IIPOBOJIUTh M3MEPEHMSI U OINpPEAEIATh HA OCHOBE HCCIEAOBAHMS 3HAYEHUE NapaMeTpPOB,
XapaKTepU3yIOIIUX JaHHYIO 3aBUCUMOCTb MEK/y BEJIMYMHAMM, U JIeJaTh BBIBOJ C YUE€TOM
MMOTrPEMIHOCTHA U3MEPEHUN;




— WCIONb30BaTh ISl ONKCAaHUS XapakTepa NPOTEKaHUs (U3MUECKUX IIPOLECCOB
(¢u3nyecKkre BEIMUNHBI U JEMOHCTPUPOBATh B3aUMOCBSI3b MEXly HUMH;

— HCIONb30BaTh ISl OINKCAaHUS XapakTepa NPOTEKaHUs (U3NYECKUX IPOLIECCOB
¢bu3nyecKre 3aKOHBI C yY€TOM IPAHUIL UX TPUMEHUMOCTH;

— pellaTh KAauyeCTBEHHbIE 3a/ayd (B TOM YHCIE W MEXKIPEAMETHOTO XapakKTepa):
UCIIONIb3Ysl MOJIENU, (DU3UUYECKUE BEJIIMYMHBI M 3aKOHBI, BBICTPAUBAThH JIOTUYECKHA BEPHYIO
LIENIOYKY 00BSICHEHUS (10Ka3aTeNbCTBA) MPEAJIOKEHHOTO B 337aue Ipolecca (SBJISHU);

— peuaTtb pacyeTHbIE 3a/a4d C SBHO 3a/JaHHON (DU3MUECKON MOJENbIO: Ha OCHOBE
aHaJl3a YCJIOBUS 3aJauyM BBLACIATH (DU3HYECKYI0 MOJIENb, HAXOJUTh (PU3NUYECKHUE
BEJIMYMHBI U 3aKOHBI, HEOOXOAUMBIE U JOCTATOUYHbIE JJIS €€ PEIICHMS], IPOBOJAUTH PACUETHI
Y IIPOBEPATH MOITYUYEHHBIN pe3ybTarT;

— YYHUTBIBATh TPAHUIIBI TPUMEHEHUS U3YUYECHHBIX (PU3NUECKUX MOJENIEH MpU PEIIeHUN
(bu3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— HCIMOJb30BaTh HMHPOPMAIMI0 U MPUMEHATh 3HAHUS O NPUHLUINAX PabOThl U
OCHOBHBIX XapaKTEPUCTHKAX M3YYEHHBIX MaIlIWH, MPUOOPOB U JPYIHX TEXHUYECKUX
YCTPOMCTB JJIsl peLIEHUs] TPAKTUYECKHUX, YUeOHO-HCCIIEIOBATENbCKUX U MPOEKTHBIX 3a/1a4;

— HUCIOJIb30BaTh 3HAaHUSA O (PU3MYECKUX OOBEKTAaX M IMpOLeccax B IOBCEIHEBHOM
KU3HU ISl o0ecrieueHus: 0€30MacHOCTH MpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBAMHU, U1 COXpPAHEHMsI 3A0pPOBbsI M COOJIIOJIEHUS HOPM HKOJIOTUYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH cpeie, Il IPUHSTHS PEIIEHUM B IOBCEIHEBHOM KU3HU.

OOyyaromuiics Ha yrayOJeHHOM YPOBHE HAYYUTCS:

— OOBSACHATH U AHAJIM3UPOBATH POJIb U MECTO (PU3MKHU B (POPMUPOBAHUH COBPEMEHHOM
HAy4YHOM KapTUHBl MHUpPAa, B PAa3BUTUM COBPEMEHHOW TEXHHUKM M TEXHOJIOTHM, B
MPaKTUYECKON ACSTEIbHOCTHU JHOEH;

— XapakTepu30BaTh B3aMMOCBS3b MEXAY (U3UKOM M JPYrMMH €CTECTBEHHBIMU
HayKaMU;

— XapakTepu30BaThb CHCTEMHYIO CBSI3b MEXAY OCHOBOIIOJIATAOIIMMHA Hay4YHBIMU
NOHATHUSMU: TPOCTPAHCTBO, BpeMs, MaTepus (BELIECTBO, IIOJIE), JBH)KEHHUE, CHIIA,
JHEPIHUs;

— MOHUMAaTh U OOBACHATH LEIOCTHOCTh (PU3MUECKON TEOpHUH, pa3inyaTh I'PaHULIbI €€
IPUMEHUMOCTH U MECTO B Py APYTUX (PU3NUECKUX TEOPHIL;

— BJQIETh TpPUEMaMU [OCTPOCHHUSI TEOPETHYECKHX JO0Ka3aTelIbCTB, a TaKKe
MPOTHO3UPOBAHUSI OCOOEHHOCTEW MPOTEKaHUS (PU3MYECKUX SIBJIEHUM M TPOIECCOB Ha
OCHOBE IMOJTYYEHHBIX TEOPETUYECKHUX BBIBOJIOB U JI0KA3aTENIbCTB;

— CaMOCTOSITEJIbHO KOHCTPYUPOBATh SKCHEPUMEHTAIbHBIE YCTAHOBKHU ISl MPOBEPKU
BBIJIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COJIIOTHYIO U OTHOCUTENIbHYIO MTOTPEIIHOCTH;

— CaMOCTOSTEIBHO IUIAHUPOBATH U MPOBOAUTHh (PU3NUYECKHUE IKCIIEPUMEHTHI;

— pemaTth MNPaKTUKO-OPUEHTHUPOBAHHBIE KAauyeCTBEHHBIE M pacueTHble (unyeckue
3aJjauM C OMOPOM KaK Ha M3BECTHbIE (U3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH,
TaK ¥ Ha TEKCTHI ¢ M30BITOYHON HH(POpMaIIHECH;

— OOBSICHATH T'PAaHUIbl TPUMEHEHHUS U3yUYEHHBIX (PU3NYECKUX MOJIEeH MpH pelieHuu
bu3NYECKUX U MEXIPEIMETHBIX 3a/1a4;

— BBIJBUTaTh THUIOTE3bl HAa OCHOBE 3HAHMUS OCHOBOIIOJIATAIOMIMX (DU3HUECKUX
3aKOHOMEPHOCTEHN 1 3aKOHOB,;




— XapakTepu30BaTh TIJI00ATbHBIE MPOOJIEMBI, CTOANIME TIEPEeN YEIOBEUCCTBOM:
HHEPIreTUYECKUE, CHIPhEBBIC, SKOJIOTMYECKUE, U POJIb (PM3UKH B PEIICHUH ITUX MPOOIIEM;

— OOBSICHATH MPUHIIUIIBI PAOOTHI M XapaKTEPUCTUKU W3YUYEHHBIX MAIIuH, MpUOOPOB U
TEXHUYECKUX YCTPOMCTB;

— OOBSICHATH YCIIOBHS NMPUMEHEHHUS (HU3NUECKUX MOJCICH MPH pelIeHUH (PU3NIESCKUX
3a/1a4, HAXOJUTh aJICKBAaTHYIO MPEJI0KEHHOM 3a1ade GU3UIECKYyI0 MOJENb, pa3peniaTh
npo0JieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUM, TaK ¥ IIPU TTOMOIIA METOJIOB OICHKH.

OOyyaromumiicss Ha 6a30BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYUHUTHCS O0BICHATE:

— CMBICII TOHATHH: (Qu3nueckoe sABICHUE, (PU3NYECKHA 3aKOH, THIOTE3a,
TEOPUs,BEIIECTBO, MOJIe, B3AaUMOCICTBIE, 3B€3/1a, BceneHHas, 31eKTpOMarHuTHOE TOJIE,
BOJIHA, )OTOH, HOHU3UPYIOIIEE N3ITYICHHE;

— CMBICT (PU3WYECKUX BEIWYUH: CKOPOCTh, YCKOPEHHE, Macca, CHJIa, HMITYJhC,
paboTa, MexaHWYeCKas DJHEpPrus, BHYTPEHHSS SHEprusi, aOCOIIOTHAs TeMIeparypa,
CpeaHss KMHETHYECKash YHEPTUs YaCTHIl BEIIECTBA, KOJUYECTBO TEIIOTHI, DJIEMEHTAPHBIM
ANIEKTPUUYECKHUH 3apsiji, paboTa BBIX0/a, TTOKa3aTe b IPEIOMIICHUS CPEI;

— cMbIcT  (GUBUYECKHX 3aKOHOB: HBbIOTOHA, COXpaHEHUS DSHEPruu, HUMITyJIbca U
AIIEKTPUUYECKOTO 3apsja, TEPMOJNHAMHUKY, KJIACCHUYECKON MEXaHUKH, DJICKTPOJUHAMUKH,
boTorpdexra;

— BKJIaJl POCCHUUCKUX M 3apyOC)KHBIX YUCHBIX, OKa3aBIIMX HAWMOOJIbIIICE BIMUSHUE Ha
pa3BUTHE (PU3MUECKON HAYKH.

OOyuyaronuiicsa Ha yriIyOJIEHHOM YPOBHE HOJYYHUT BO3MOKHOCTh HAVYHUTHCS:

— TPOBEPATH  OKCIEPUMCHTAIBHBIMA  CPEJACTBAMU  BBIIIBHHYTHIC  THIIOTE3BI,
dbopmynupys 11eJib UCCIEAOBAHUS, HA OCHOBE 3HAHUS OCHOBOIIOJAraIoMUX (PU3MUECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— ONHWCHIBAaTh W AaHAIM3UPOBATH IMONYYEHHYIO B  pe3yJbTaTe IPOBEICHHBIX
(bU3HYECKUX IKCIEPUMEHTOB HH(POPMAILIUIO, ONIPENIETATh €€ JOCTOBEPHOCTD;

— TIOHUMATh ¥ OOBSICHATH CUCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIAralOIIUMHU HAYIHBIMHU
MOHSATUSIMU: TIPOCTPAHCTBO, BpeMs, Marepus (BEHIECTBO, IOJie), IBMKCHHE, CHIIA,
DHEPIUs;

— pemiath  JKCIEpUMEHTAIbHbIC, KAYCCTBCHHBbIE W  KOJWYECTBEHHBIC  3a7adyu
OJIUMITUATHOTO YPOBHS CIIOKHOCTH, HMCIOJIB3YS (U3UYSCKHE 3aKOHBI, a TaKke
YpaBHEHMS, CBSA3bIBAIOIINE (DU3UUCCKUEC BETUUNHBI;

— aHaAJU3MPOBaTh TPAHUIBI TMPUMEHUMOCTH (U3UYCCKHX 3aKOHOB, ITOHUMATh
BCceoOmmMiA XapakTtep (yHIaMEHTAIBHBIX 3aKOHOB M OTPAaHUYCHHOCTH HCIIOJIb30BaHHUS
YaCTHBIX 3aKOHOB;

— ¢dopmMynupoBaTh W peniaTh HOBBIC 3aJlauyd, BO3HUKAIOIIME B XO0J€ Y4eOHO-
HCCIIEIOBATENbCKOM M IPOCKTHOM AeSTEIbHOCTH;

— YCOBEpPIICHCTBOBATh MPUOOPHI W METOABI HCCIICOBAHUS B COOTBETCTBHUU C
MMOCTaBJICHHOM 3aJ1aucH;

— HUCIIOIB30BaTh METOJBI MAaTEMaTHYECKOrO MOJICTUPOBAaHUS, B TOM  YHCJC
MPOCTEUIITNE CTATUCTUYECKUE METOJIBI 11T 00pabOTKHU pe3yIbTaTOB AKCIIEPUMEHTA.




Conep:xanue qucuuminnsbl (203 4)

26 4. nexiu, 6 4. mabopaTopHsie padoThl, 171 4. camocTosiTenbHas paboTta

Paznen 1 ®du3nka u ecTeCTBEHHO-HAYYHBII MeTO/I MO3HAHUS PUPOABI (2 1)

Ouznka — ¢yHIAMEHTAlIbHAS HayKa O MpUpoJe. MeToabpl HAydyHOTO HMCCIICOBAHUS (PUIUUYECKUX
aBlIeHUH. MozgenupoBaHue SBJICHUM W TPOILECCOB MPHUPOAbI. ['paHuUIlbl MPUMEHUMOCTH (U3NYECKOTO
3akoHa. Du3Wueckue TEOpPHH W TMPHUHIMI COOTBETCTBHSA. Ponb u Mecto (m3uKu B (HOPMUPOBAHUU
COBPEMEHHOM HAyYHOU KapTHUHBI MUPA, B IPAKTUUECKOHN JAEATEIbHOCTH JIIoAeH. Duzuxa u Kyaismypa.

Pa3znen 2 Mexanuka (6 4)

KunemaTnka MaTepuaibHOi TOUYKH (2 1)

MexaHnuyeckoe JBM)KCHME M €ro XapakTepUCTHUKU.KHMHEMaTuka NPSIMOJIMHEWHOIO JBUKEHUS
MarepuanbHOU TOukH.KuHEeMaTuka KpMBOJIMHEMHOIO IBUKEHHS MaTEpUAIbHON TOYKU.Pemenue 3anay Ha
JBUKEHNE MaTepUalbHOU TOUKHU.

3akonbl Mexanuku HeroToHa (2 1)

Cuubl. 3akonbl Hetotona Ilpumenenune 3akoHoB Herotona. Ilpumenenue 3akonoB HeloTOHA.

3aKkoHBI COXpaHeHUsI B MeXaHuKe (2 1)

Wmnynec. 3akoH coxpaHeHMsi uMmnyibca. PeaktuBHoe nBukeHue.Pabota U MOIIHOCTB.
MexaHuueckass SHEprusi W €€ BUJIbl. 3aKOH COXpaHEHus »sHepruu.Pemienune 3amad Ha 3aKOHBI
coxpanenus.[loBropenue u 06061IeHNE TeMbI «MexaHHKa.

Pa3nesn 3 OcHOBBI MOJIeKY/ISIPHOI (PU3UKHU U TepMoaMHAMUKH (6 )

OcHOBBI MOJIEKY/ISIPHO-KHHETHYeCKOI Teopuu (4 4)

MonekynsipHass cTpykrypa BemectBa. OOocHoBaHuMe OCHOBHbIX mojoxxkeHuil MKT.Temnepatypa.
OcnoBuoe ypaBHenue MKT. VpaBuenne MenpaeneeBa-Knaneiipona. Pemienune 3amau Ha OCHOBHBIE
nousitus U ypaBHeHus MKT. Uzompomneccsl. JlaGoparopnas pabora 1 «MccnenoBanue wmzobapHOTO
IpoLecca.

ArperaTtHbie COCTOSIHHS BellecTBa U (pa3oBbie mepexoant ( - )

®da30BbIi IEpexo/] )KUAKOCTb-T1ap. Mcnapenue, konaeHcanus, Kunenue. BiaxHocTs.

[ToBepxHocTHOEe HaTskeHue. CmaunBanue. KanusispHele siBaeHusl. TBepable Tena: CTpyKTypa U
cBoricTBa. ®a30BbIN MEPEXO]T TBEPAOE TEIO-KUAKOCTh.Pemenne 3a1ad no teMe «ArperaTHble COCTOSIHUS
BeulecTBa U (a3oBble mepexobl».Pemienne 3agau Ha moBTOpeHHE TeMbl: «MolekymsipHas (¢u3MKa.
TepmoauHaMuka.

OCHOBBI TEPMOANHAMUKH (2 1)

Buytpennss sneprusi. Pabota raza. [lepBsiif 3akoH TepmonuHamMuku. [IpuMeHeHne mepBoro 3aKoHa
TePMOJMHAMUKHA K wu30mpoieccaMm. AnmabaTtHplid mporiecc. TernoBbie ABUTATENd. BTOpol 3akoH
TepMOJUHAMUKU. Pelienune 3a7au Ha nepBblil 3aKOH TEPMOJIMHAMUKH U TETJIOBbIE MAIIMHBI.

Pa3nen 4 DaexkTpoaunamuka (6 4)

DiiekTpuyeckoe moJe (2 4)

DNEeKTpUUYECKOE T0JIE U €ro XapakTepucTuku. lIpuHumn cyneprnoszuuuu noiaeil.Pemenune 3agau no
TeMe «XapakTepUCTUKHU dJeKTpudeckoro mnons. [lpuHumn cynepnosunuu nodeit».Pabora cuin
aneKkTpocTatuyeckoro mnoss. [loreHuman. DKBUNOTEHLMANbHAs MOBEPXHOCTh.DJIEKTPUUECKOE IOJE B
BeulecTBe. [IpOBONHUKM M JAMAJEKTPUKH B IJIEKTPUUYECKOM Toje.nekTpoeMkocTb. KonaeHcarop.
DHeprus KoHAeHcaTopa.Pernenne 3a1a4 Ha TOBTOPEHUE TeMbI « DJIEKTPOCTATHKAY.

3aKOHBI NOCTOSAHHOTO TOKA (2 4)



[ToCTOAHHBIN HSJIEKTPUYECKHI TOK M €ro XapakTepucThkd. 3akoH Owma g ydacTka IeNu.
Coenunenne mpoBogunkoB.DJIC. 3akon Oma 11 monHOM 1enu.Jlaboparopnas pabora 2 «l3mepenue
O/1C u BHYTpPEHHErO COMPOTHUBIICHUS UCTOYHHKA TOKa».Pemienue 3amad Ha 3akoHbl OMa, cOeqUHEHHE
MIPOBOJIHUKOB M XaPAKTEPUCTUKHU TOKA.DJEKTPUUYECKUU TOK B METAIUIaX U KUIKOCTAX.IJICKTPUUCCKUI
TOK B TOJYNpoBOAHHMKAaX. I[lomynpoBomHuKOBBIE MpuOOpEL.Pemenne 3amad Ha TOBTOPEHHE TEMBI
«I1oCTOSHHBIN 21EKTPUUECKUN TOK. DIIEKTPUUECKUM TOK B PA3JINYHBIX CPEIAX)».

MarsuTHoe moJie. JIeKTPOMATHUTHASE HHAYKIMSA (2 1)

MaruutHoe mojie U ero Xxapakrepuctuku.PemieHue 3amady Ha OCHOBHBIE TOHATHS W 3aKOHBI
MAarHUTHOTO 10J151.3aKOH 3JIEKTpOMarHuTHON uHaykuuu. [TpaBuiio Jlenna. CaMOMHIyKIIUSI.

Pa3nesn SKosie6anus u BOJIHBI (2 1)

MexaHnveckue KoJieOaHusI M BOJHBI ( - )

Mexanuueckre Koyie0aHus ¥ BOJTH: BHJIbI, XapaKTEPUCTHKH.

DJIEKTPOMArHUTHbIE KOJIeOaHUs U BOJHBI (2 4)

DOnexTpoMarHuTHele KosneOaHus. ComnpoTuBleHHE, MHAYKTUBHOCTh M €MKOCTh Iemu. | 'eHeparop
ANEKTPOMArHUTHBIX KoneOanuii.Pemenne 3amau mo Teme «llepemennsiit Tok».IIpeoOpazoBanue
nepeMeHHoro Toka. Tpanchopmarop. [lepenava u pacrpeneneHue SHSPTUN.

Pasznen 6 OnTuka (4 )

CBer um ero pacnpocrpanenue.JIunsel. IlocTtpoenue wu3o0paxenuit B JuH3ax.OnTudeckue
npubopsl. BonHoBeIe siBiieHus cera. Jlaboparopnas pabora 3 «M3yuenue audpakiuu cBetay.Pemenue
3aja4 1o reme «BonHoOBas U reoMeTpuUecKasi ONTUKAY.

Pa3zaen 7 OcHOBBI cienMaIbHOM TEOPUH OTHOCHTEIbHOCTH (2 1)

WMHBapnaHTHOCTh MOJYJSl CKOPOCTHU CBeTa B Bakyyme. [IpMHIIMI OTHOCHUTENBHOCTH DMHILITEHHA.
[TocTynatel crnenuaibHOW TEOPUU OTHOCUTEIBHOCTH. OmHocumenbHoCmb 6pemenu. Pensmusucmckuii
3aKOH Cl0dHCeHusi ckopocmeti. B3auMOCBS3b Macchl U SHEPTUU. DHEPTUs MTOKOSI.

Pa3nen 8 DiemeHnThl KBaHTOBOIM Gu3uku (4 4)

KBanToBas npupona csera. ®otorddext u ero npumenenue.Crpoenue aroma. Oneitel Pezepdopaa.
Teopuss bopa.Pemenue 3amau nmo teme «Potoaddexr. Dnementsl Teopun bopay.PagnoakTHBHOCTB.
CrpoeHune aTOMHBIX siiep. SaepHble peakliuu: BUAbI U IpuMeHeHue. Pemenue 3aaad mo teme «JI€MEHThI

KBaHTOBOUN (PU3UKW.
CamocrosiTesibHas padora (171 u)



Y4yeOHo-MeTOaANYECKOE 00ecmeyeHue

IlepeueHb OCHOBHOI1 TUTEPATYPHI:

1. KacesnoB B.A., ®usuka-10 k1. ba3oBbiii ypoBeHb: yueOHUK — M.: JIpoda

2. KacesanoB B.A., ®usuka-11 k1. ba3oBelil ypoBeHb: yueOHUK. — M.: JIpoda

3. MockoBkuna E.I'., BonkoB B.A. Coopnuk 3amau no ¢musuke. 10-11 kmaccet — M.:BAKO,
2017.- 320c.

IlepeuyeHnb 10MOJHUTENbHOM JTUTEPATYPHI:
4, JlykameBa E.B. EI'D 2018. ®wusuka. 50 BapuanToB. THIIOBBIE TECTOBBIC 3aJaHUSA OT
pa3paborunkoB EI'D/ E.B. Jlykamesa, H.W. UnuctsakoBa — M.: U3natenscTBo «Jk3amen», 2018 — 527c.

Ilepeyenn yueOHO-MeTOAMYECKOT0 O0ecTIeYeHUsI

1. I'apanbkoBa, M. A.MeTonuueckue ykazaHus 10 OPTaHU3aIlMH BHEAYIUTOPHON CaMOCTOSTEIIbHON
pabotbeimno nuctuminae «Pu3uKay Uit CTYACHTOB | Kypca Ha 6a3e OCHOBHOTO 001iero oOpa3oBaHUs
3a04HOrO oTnenenus. — Xabaposck: M3a—Bo Llentp nonurpadun @CI1IO — XTXKT, 2021. — 45c.

2. T'apanpkoBa W.A., Hacenkuna E.B. ®wusuka. Mertoauueckue ykazaHUS 10  BBITOJHEHHIO
naboparopHbix paboT — Xabaposck, nentp nonurpadguu OCIIO-XTXKT ABI'VIIC, 2021. — 80 c.

Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTn "WHTepHer"

1.  DOnexkTpoHHBIH  yueOHMK  Qu3uku  [OnekTpoHHbIM  pecypc].-  Pexum  goctyma
-http://www.physbook.ru

2. Bes ¢usuka - coBpemeHHas (U3MKa, MaTepraibl, HOBOCTH, (DaKThl. [DIEKTPOHHBINA pecypc]. -
Pexxum noctyma :http://www.sfiz.ru

3. IlkonmpHas ¢usuka ot CakoBuuya. [DnekTpoHHBIH pecypc]. - Pexum mocryma:
http://www.alsak.ru/

4. VYyeOHo-MmeToamnueckas ra3zera «®Pusuka». [DnekTpoHHBIH pecypc].-Pexum  gocryma:
https://fiz.1september.ru

5. «Pemy EI'D». OOpa3oBaTenbHbI TOpTal s MOJATOTOBKM K SK3aMEeHaM. [DIEKTPOHHBII
pecypce]. -Pesxxum nocryna: https://phys.reshuege.ru/

6. IMoaroroska k EI'D. [Dnekrponnslit pecypc]. -Pexxum noctyma: www.college.ru/fizika


https://www.google.com/url?q=http://www.physbook.ru&sa=D&ust=1472899367709000&usg=AFQjCNFD3N8MpzfKUB-vTaW2yzX_plIhjg
https://www.google.com/url?q=http://www.sfiz.ru&sa=D&ust=1472899367710000&usg=AFQjCNFPP1VPTlOsVPFmhjOdGh9XgvmbyQ
http://www.alsak.ru/
https://fiz.1september.ru/
https://phys.reshuege.ru/
https://www.google.com/url?q=http://www.college.ru/fizika&sa=D&ust=1472899367714000&usg=AFQjCNEyg81OGGtZYHYp-tXxtyKT1QX6Xg

Y4yeOHO-TEMATHYECCKUH MJIAH

Homep Tema Koua-Bo
TeMbl 4yacoB
1 @du3KKa U €CTECTBEHHO-HAYYHBIH METO/ O3HAHUS TPUPOIBI 2
2 MexaHuka 6
3 OCHOBBI MOJICKYJISIPHOM (PU3UKH U TEPMOJUHAMUKA 6
4 DNeKTPOIMHAMHKA 6
5 Konebanus u BoJHBI 2
6 OnTHka 4
7 OCHOBBI CIELIMATILHOM TEOPUH OTHOCUTEILHOCTH 2
8 DJIeMEHThI KBAaHTOBOW (DU3UKH 4
CamocrositenbHas paboTa 171
dopma aTTecTanuu — IK3aMeH
Bcero 203
Hroro 325




TemaTn4eckoe IJIAHUPOBAHHE

dusuka (325 4.)

1. KacesnoB B.A., ®usuka-10 k. bazossrit ypoBenb:— M.: Jlpoda, 2014. — 463 c.

2. KacpsnoB B.A., ®uszuka-11 ki. bazosiif ypoBeHb: yueOHuK. — M.: Jlpoda, 2014. — 463 c.
3. MockoBkuHa E.I'., BonkoB B.A. Coopnuk 3amau o ¢usuke. 10-11 xmaccer — M.:BAKO, 2017.- 320c.

Ne Koua Conep:kanue Jdomamnee Ili1anupyemble pe3yibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue $hopmbl
qac IIpeamerHbie MeTanpeamerHbie KOHTPOJISA
0B

Pa3znen 1 ®@usuka U ecTeCTBEHHO-HAYYHbIH MeTO/ MO3HAHUA NPHUPOABLI (2 1)
1 2 | ®u3uKka W E€CTECTBEHHO- § 1-4 -3HaTh  ompenencHus — (pusudeckux | PeryJsiTHBHBbIE: YMEHHE b
HAyYHBIH METO/]T MOHSITUIA: 6a3oBble ¢du3nueckre | COOTHOCUTh  CBOM  JICWCTBHUS  C
MTO3HAHMS BEITUYMHBI, buznyeckuit 3aKOH, | TUTAHUPYEMBIMHU pe3ynbTaTamu,
Hay4yHas TUIIOTe3a, MOJENb B (PU3UKE U | OCYIIECTBIATh  KOHTPOJb  CBOEHU
MUKPOMHUpE, JJIEMEHTapHas dYacTHIla, | ACSITEIbHOCTU B rpoiiecce
¢dbyHIaMeHTallbHbIE B3aUMO/ICHCTBUS. TOCTHKEHUS pe3yinbTaTa,
-JieNaTh BBIBOJIBI 0 TpaHMIAX | ONMPENENSITh CIOCOOBl JACHCTBUU B

MPUMEHUMOCTH (PU3MYECKUX TEOpPHId,
nux HpeeMCTBeHHOCTI/I, CYHIGCTBOBEIHI/II/I
cBsI3el "
(1)I/I3I/III€CKI/IMI/I BCIIMYUHAMMU.
-MHTEPIIPETUPOBATH
MH(pOpPMaLIMIO, MOIYYEHHYIO OT JPYIHX
HCTOYHHKOB

3aBUCHUMOCTH MCKAY

¢bu3nvecKyro

paMKax MpPeJIOKEHHBIX YCIOBUU H
TpeboBaHMit

KommyHukaTuBHbIC:
dbopMyupoBaTh, apryMEHTUPOBATH
1 OTCTauBaTh CBOE MHCHHE
ITo3HaBaTeabHbBIE:
MOTHUBBI U HMHTEPECHI
IM03HABATEILHOM JICSITCIILbHOCTU

pa3BUBaTh
cBOEH

Pa3nen 2 Mexanuka (6 )

Kunemaruka MatepuaJbHOi TOYKH (2 4)




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
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2 2 | Mexanuyeckoe § 5-12 -3HaTh  ompeneneHus  (usndeckux | PeryJsiTUBHbIE: YyMEHUE OLIEHUBATH b, T
JIBUKEHUE. MOHITHIA: MEXaHHYECKOE JBHKCHHE, | IPABUIBHOCTh BBIMOJTHCHUS YIeOHOM

Mar€pualibHasd TO4YKa, TEJIO0 OTCYCTa, | 3aJa4u, COOCTBEHHBIE BO3MOXKHOCTH

cucreMa oTCYeTa, Tpaekropus, | eé pelieHus OCYILIECTBICHUS
paBHOMEpHOE IPSIMOJIMHEITHOE | OCO3HAHHOIO BbIOOpa B y4eOHOW U
JBHXXCHUC, PaBHOYCKOPCHHOC ¥ | TT03HABaTEIIHLHOM JACATCIIbHOCTH
paBHO3aMeJICHHOE npwkenue, | KommyHukaTuBHble: YMEHUE
PaBHOIIEPEMEHHOE JIBUKEHHE, | OCOBHAHHO MCIOJIb30BaTh PEUEBBIC
nepuojuyeckoe  (BpaullaTrelnbHOE U | CPEACTBAa B COOTBETCTBUM C 3ajauei
KOJIG63.TCJIBHO€) ABWXKCHUC, | KOMMYHUKAIIUN JJIA BBIPpAXKCHUA
rapMOHHYECKHE KOJIeOaHus; CBOUX YyBCTB, MbICIIEH y
-00BSICHTH SIBJICHUS: IOCTYIATEIbHOE | OTPEOHOCTEN;

JBYDKEHUE; IBUKEHHUE 110 OKpY)HOCTH ¢ | [lo3HaBaTenbHbIe: yMeHue
IIOCTOSSHHOM TI0 MOJYJII0O CKOPOCTBIO; | OIPENENATh IOHSTHUSA, CO3/1aBaTh
JBIDKEHUE Tena, OpolleHHOro moj | o0oO0IieHus, yCTaHaBIUBaTh
yIJIOM K TOPU30HTY;  CBOOOJHOE | aHAJIOTHH, KJIacCU(UIMPOBATH
naJicHue TE; OTHOCHUTEIIBHOCTD

JBUXCHUS,

-U3MEepATH/HAXOJUTh: MIHOBEHHYIO

CKOpPOCThb u YCKOpEHHE npu

paBHOMEPHOM IPSIMOJIMHENHOM

JBUKECHHH, LEHTPOCTPEMUTEIBHOE

YCKOpEHHue pu paBHOMEPHOM

JIBUIKEHUH 10 OKPYXHOCTH, MYyTh U
CKOpOCTh TEjla IPU PABHOMEPHOM U
PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM
nBWKeHUH. lIpencraBisaTs pe3yabTaThbl
W3MEPEHU W BBIYMCICHHI B BHUIE
TaOJIUI U TPaUKOB;

-[IOHUMATh CMBICTT OCHOBHBIX

bu3nyecKux  3aKOHOB  (NIPUHIIMIIOB)
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Conep:xkanue
MaTepuaJa

Jlomaminee
3aJlaHue
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Buani u

¢popmbl
KOHTPOJIs

YpaBHECHHU: KMHEMAaTHYECKHE
YpaBHECHHUS [IBIDKEHUS B BEKTOPHOU H
CKaJsIpHOH (opMax I  pasIMYHbIX
BUJIOB  JIBIDKCHHUS, MPEOOpa3OBaHUS
lammnes;

-HCIIOJIB30BaTh TIOJYYCHHBIC 3HAHUS B
[TOBCEIHEBHOM KU3HU: y4er
OTHOCHUTEJILHOCTH JIBUKEHHUS

3akonbl Mmexanuku HpoToHa (2 4)

3.1

Cuiiel. 3aKOHBI
HrroTona.

§ 13-17

-00BSCHSTD SIBIICHHSL: UHEPIIHS,
B3aUMO/IeIiCTBHE BCEMHPHOTO
TATOTCHHUS, YIIPYTOCTH, TpEHUs,
HEBECOMOCTH U IEPErpy3KHu;

-3HaTh  ONpeAeNeHus  (PU3NIECKUX
MOHATHUI: MaTepHaibHasi TOUYKa, MOJEIb
B (u3MKe, HWHEpHHaIbHAs CHCTEMa
oTcyera, CHJIa, Macca, COCTOSHUE
CHCTEeMbl ~ Tel, CHJIA BCEMHPHOTO

TATOTCHHUA, HHCPTHAaA u
TpaBUTalMOHHAA Macchl, nepBas
KOCMHYCCKas CKOpPOCTBD, cHulia

VIIPYTOCTH, BEC Teja, CHIIBI TPCHHUS,
MOMEHT CHJIbI, TJIEYO CHJIBI;

-IIOHUMATh CMBICTT OCHOBHBIX
bu3MYeCKUX  3aKOHOB  (IIPUHIIMIIOB)
YpaBHCHHI: OCHOBHOE YTBEPIKICHHE
MEXaHHUKH, 3aKOHBl HbIOTOHA, TPHHIIUIL
OTHOCHUTEIIGHOCTH B MEXaHUKE 3aKOH
BCEMUPHOTO TATOTEHUs, 3akoH ['yka,
YCIIOBHE  PABHOBECHS,  «30JIOTOE

PeryasiTuBHbIe: yMeHue
CaMOCTOSITENIHO IIAHUPOBATh IyTH
JOCTHIKEHHUS IIeJiel, B TOM YHCJIIC
aJIbTepHATUBHBIE, OCO3HaHHO
BEIOMpaTh HambOomnee 3 eKTHBHBIC
CHocoObl  peleHuss y4eOHbIX U
MO3HABATENBHBIX 33124
KoMmmyHunkaTuBHbIC:
dbopMynHpoBaTh, apryMEHTUPOBATH U]
OTCTauBaTh CBOE MHEHHE
IMo3naBaTenbHbIE: OCO3HaHHO
BbIOMpaTh Hambonee 3¢ eKTuBHbIC
CrocoObl  pelieHuss y4eOHBIX U
MO3HaBaTENbHbIX 33124

b, P3
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-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

MIPABUJIO MEXAHUKU;
-U3MEPATh:  Maccy, CUiIy;  CHIY
BCEMUPHOIO TATOTEHUS, CUITY
YOPYroCTH, CUITy TPEHUS, BEC TENa;
-MCIIONIb30BaTh MOJYYCHHbIE 3HAHUSA B
MMOBCETHEBHOM KU3HU (HAIIpUMED, YUET
WHEPLUU, yYeT TPEHHS MpU ABUKCHUU
10 Pa3JIMYHBIM TOBEPXHOCTSIM)
aKOHBI COXpaHeHHsI B MeXxaHHuKe (2 1)
4.2 2 | 3aKOHBI COXpaHEHUS B § 22-29 -00BSICHSTD aBieHus: | PeryasituBHbie: BJIAJICHUE b, T
MEXaHUKe B3aUMO/ICUCTBHE; OCHOBaMH CaMOKOHTPOJIS,
-3HaTh  ONpelelieHUus  (U3NYECKUX | CAMOOILICHKH, MPUHATUSA PElICHUH U

MOHSATUW: UMITyJIbC, padoTa CHJIbI, | OCYIIECTBICHUS OCO3HAaHHOTO
MOIIHOCTh, ~KHHETHYECKas DSHEeprusd, | BIOopa B yueOHOH u
MOTEHIUATbHAS SHEPTHsl, | TO3HABATEIHLHOM JCSITEIILHOCTH
MexaHuueckas  (momHas)  oHeprus, | KoMMyHUKaTUBHbBIE: yMEHUE

KOHCEPBAaTHBHBIE W UCCHUIIATHBHBIE C
WIbl, 3aMKHyTasg (M30JMpOBaHHAs)
CHCTEMA;

-[IOHUMAaTh CMBICT OCHOBHBIX
¢u3nyecKux  3aKOHOB  (IIPUHIIMIIOB)
YPaBHEHHUN: 3aKOH COXpaHECHHUS
UMITyJIbCa, 3aKOH COXpaHEHHUs

MEXaHUYECKOM SHeprum, TeopemMa o0
W3MEHEHUN KHHETHUYECKOW DHEpruu,
YpAaBHEHUE W3MEHEHHs MEXaHU4YECKON
SHEPTHH M0/ IEUCTBUEM CUII TPEHUS;

-MCIIOJIb30BaTh IIOJYYCHHBIE 3HAHWS B
MOBCEIHEBHON  KHM3HU  (Hampumep,
OlICHUBaHHE pPAa0OThl PA3JIMYHBIX CHII

OCO3HAHHO WCIIOJB30BaTh PEUYEBHIE
CpeICTBa B COOTBETCTBHMHU C 3ajJiaueit
KOMMYHHUKaIlUN JJIsL BBIPpAXXCHUA
CBOUX YyBCTB, MBICIEH u
notpeOHOCTEN

ITo3HaBaTebHBIE: OCYIIECTBICHUS
OCO3HAHHOTO BbIOOpa B yueOHOW U
MI03HABATENBHOM JIeSITeIbHOCTH




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJja 3a/laHue ¢opmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
oB

(mpu  moxbeMe, CKOJNBXKEHHHM WU
KaueHUH Ipy30B), CpaBHEHUE
MOIIHOCTH Pa3IMYHbIX ABUTATENICH)
Pa3nen 3 OcHOBBI MOJIEKYJISAPHOI (PU3NKHU U TepMoaMHAMUKH (6 1)
OcHOBBI MOJIEKYJ/ISIPHO-KHHETH4YeCKOI Teopuu (4 4)

5.1 2 | OCHOBHBIE TTOJIOKEHUS, § 37-43 -00BSICHIATh  SIBJICHHUS: OpOyHOBCKOE | PeryJsiTUBHBIE: yMEHUE b, P3
BEJIMYMHBI, 3aKOHBI U JBUKEHHE, B3aUMOJICIICTBIE MOJIEKYJI; | COOTHOCHUTh CBOM  JCHCTBUSL  C
ypaBHeHus MKT. -3HATh ompeneneHuss  (HU3NYECKHX | TUIAHUPYEMBIMU pe3yiabTaramu,

6.2 2 |JI/p 1 «Mccnenosanue | § 44 MOHATHM:  KOJNMYECTBO  BEIIECTBA, | ONPENENATh CHOCOObI NEHCTBUI B JIP
H306apH()ro mnmporecca MOJISApHAas Macca, paMKax MpCAIOKCHHBIX YCJIOBI/If/'I u

-OOBSICHATh  SIBICHUSA: OpOYHOBCKOE | TpeOOBaHUI
JBUKEHHE, B3aUMOJIeiCTBIE MOJIEKYy; | KoMMyHuMKaTHUBHBIE:
-3HaTh  ompeneneHus  Qusmveckux | popmynupoBaTh, apryMeHTUPOBATH
MOHSATUM:  KOJNMYECTBO  BEIIECTBA, | U OTCTaWBATh CBOE MHEHUE
MOJISIpHAs Macca; ITo3HaBaTenbHBIE: pa3BUBaThH
-IOHAMATh CMBICIT OCHOBHBIX | MOTMUBBI M HWHTEPECHl  CBOEH
¢u3nUecKuX IMPHUHLUIOB: OCHOBHBIE | TO3HABATENBHOMN JEATEIBHOCTH
MOJIOXKEHHUS MOJIEKYJISIPHO-
KUHETHYECKOU TEOPUH;
-MCII0NIb30BaTh IOJYYEHHbIE 3HAHUS B
MOBCEHEBHOM KU3HU (Hampumep, y4er
pa3IMyYHBIX CBOMCTB Tra3000pa3HbIX,
KHUJIKMX U TBEPJBIX TEI).
OcHOBBI TepMOMHAMUKH (2)
7.3 2 | IlepBoe u BrOpoe Hauano | § 55-69 -0OBSACHATH SIBJICHUS: HEOOPaTUMOCTH | PeryJisiTHBHBIE: yMEHUE COOTHOCHUTH b, T

TEPMOJUHAMUKHN

MIPOIIECCOB B MPHUPOJIC;

-3HaTh  ONpeleNeHus  (HU3HUECKUX
TTOHSITHIA: cTeneHen CBOOOIEI,
BHYTPEHHSISI DHEPIHsl UJCAbHOTO Trasa,
paboTa B TEPMOJIWHAMHKE, KOJIUYECTBO

CBOM [ICUCTBUS C IUIAHUPYEMBIMH]
pe3ynbTaTaMy, OINPEAENSATh CIOCOOBI
JIEUCTBUA B paMKax NPeIJIOKEHHBIX
yCIIOBUI U TpeOOBaHUH

KommyHukaTuBHble: hopMyInpoBa
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TEIUIOTHI, TEIUIOEMKOCThb,  yZAEJbHas
TEIIOEMKOCTh, HEOOPATUMBIH TIpOoIieCC,
amuabatHeiid niponecc, KITJI nBurarens,
uukn KapHo;

-IIOHUMAaTh CMBICIT OCHOBHBIX
(GU3HYECKUX TMPHUHIMIIOB /TIPHHIIUIIOB
YPaBHEHUM: 3aKOHbl TEPMOJMHAMUKH,
teopemMa KapHo, NMpUHLMIBI JEUCTBUA
TEIJIOBOM U XOJIOAUJILHOM MaIllkH;
-MCIIOJIb30BaTh IIOJYYCHHBIE 3HAHUS B
MMOBCEHEBHON >KM3HU (HAIpUMeEp, IpH|
OTNIEPUPOBAHUU TIOHSTUEM «BHYTPEHHSA
SHEPTUs» B MOBCEIHEBHOW >KM3HU YYET
HEOOpPaTUMOCTH TIPOIIECCOB B TPHUPOJIE]
pu MPOBEACHUU pa3INYHBIX

HKCIIEPUMEHTOB).

Th, apIYMEHTHUPOBaTh M OTCTAaUBAThH
CBOE MHEHHUE

Ilo3naBaTebHbBIE: pa3BUBAThH
MOTHBbl WM  HHTEPECHl  CBOEH
MO3HABATEIIbHON 1eATEIbHOCTH

Pa3nen 4 Daekrpoannamuka (6 4)

duekTpuyeckoe moJie (2 4)

DNEeKTpUUIECKOe TOJIE U
€ro XapaKTEePUCTUKH.

§ 77-93

-00BSICHSTD SBJICHUS: DJIEKTPU3aLUs Tell,
B3aUMOJICHCTBUE HEIOJIBUKHBIX|
JIIEKTPUYECKUX 3aps10B BHYTpY|
OJIHOPOZHOIO JUDJIEKTPUKA,
DIIEKTPOCTATUYECKAS 3aIuUTa,
NOJIAPU3ALUs AUIJIEKTPUKA

-3HAaTh onpeneneHus buznyuecKux|
MTOHATUN: JIEKTPUYECKUI 3apsy,
JJIEMEHTApHbIEC YaCTULIBI, JJIEKTPUYECKOE]
noie, JNEKTPOCTATUYECKOE ToJIe,
HaIPSHKEHHOCTh  JJIEKTPUYECKOr0 II0JIH,
JIMHUN HAIpPsSHKEHHOCTH AJIEKTPUYECKOTO)

IoJIs1, OAHOPOAHOC T10JIC, TOBCPXHOCTHA]

PerynsiTuBHbIe:
yYMEHUE COOTHOCHUTH CBOU JEHCTBUS
C IUIAHUPYEMBIMH  pE3yJbTaTaMH,

OCYIIECTBIISATh ~ KOHTPOJIb ~ CBOEH
JeSITETTbHOCTH B nporiecce
JOCTHD)KEHUS pe3ynbpTara
Ilo3naBaTenbHbIE: pabora c
uHpopManue;
KoMMyHuKaTHBHbBIE: yMeHue
OpraHU30BBIBATH yuebHoe
COTPYAHHYECTBO M  COBMECTHYIO

JIEATEIbHOCTD B TPYIIIE

b, P3
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IIJIOTHOCTB SJICKTPHUYECKOT'O 3aps/a,
00beMHAs TJIOTHOCTH QJICKTPHUICCKOI'O
3apsaga, NMOTCHIOUAIbHAA SHEPIrus 3apsaaa
B OJHOPOAHOM DOJICKTPUYCCKOM IIOJIC,
SHEPIusa BSaHMOHeﬁCTBI/IH TOYCYHBIX|

3aps/oB, MOTEHITHAT]
AIIEKTPOCTATUYECKOTO OIS,
SKBUIIOTCHIIMAIbHBIC MMOBEPXHOCTH,)
AIIEKTpUYECKasi  E€MKOCTb, €MKOCTH|
IUIOCKOTO  KOHJEHCATOpa,  SHEprus
AIIEKTPUYECKOTO MOJIS;

-IIOHUMATh CMBICIT OCHOBHBIX

(U3UYECKUX 3aKOHOB /TIPUHIIMIIOB
ypaBHeHui: 3akoH Kyiona, npuHuun
CYNEpIO3UIMM TIOJIeH, CBSI3b MEXNY|
HANPSHKEHHOCTBIO DJIEKTPOCTATUYECKOTO)
NOJi Y Pa3HOCTBIO  TOTEHIIMAJIOB,
3aBHCUMOCTh €MKOCTH CHCTEMB]
KOHJIEHCAaTOPOB OT TUIA UX COEIUHEHMS,
-ACTIONIb30BaTh TOJYYCHHBIE 3HAHUS B
MIOBCEHEBHOM JKHM3HU: y4YeT B OBITY|
SIBIICHHS DJIEKTPHU3AIIAN TEJl.

-3HaTh  OOpefeneHus  (U3NYECKUX

MTOHSATUI: AIEKTPUYECKUI 3apsin,
JJIEMEHTapHbIE YaCTULIBL,
JIIEKTPUYECKOE noie,
AJIEKTPOCTATUYECKOE oJIe,
HaIPSHKEHHOCTh JJIEKTPUYECKOTO I0J,
JUHUU HaIPSKEHHOCTU

QJICKTPHUYCCKOTO  IOJIA, OAHOPOJHOC

II0JIC, IMMOBCPXHOCTHAs IIJIOTHOCTB
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AIIEKTPUYECKOr0  3apsiia, oObeMHas
IUIOTHOCTh  3JIEKTPUYECKOI0  3apsija,
MOTEHLIMAJbHAs JHEeprus 3apsga B
OJIHOPOJAHOM  3JIEKTPUUYECKOM  IIOJIE,
SHEpPrusi B3aUMOJCHCTBHUS TOYEUHBIX
3aps/oB, MOTEHITHA
AIIEKTPOCTATUYECKOTO o7,
SKBUIIOTCHIIMAIbHBIC MMOBEPXHOCTH,
DIIEKTpUYECKass  €MKOCTb,  €MKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  dHEeprus
AIIEKTPUYECKOTO TMOJIS

3aKOoHBI MOCTOAHHOTO TOKA (2 4)

JI/p 2 «M3mepenne D]1C
Y BHYTPEHHETO
COTMPOTUBIICHUS
HMCTOYHHUKA TOKA.

§ 1-12

-3HaTh  ONpeleNeHus  (HU3HUECKUx
ITOHSATUI: JIEKTPUYECKUI TOK,
MJIOTHOCTh TOKa, cuia TOKa,
HaIpsHKEHUE IPOBO/IHUKA,
COIIPOTHBIIEHUE MPOBOJHMKA, paboTa
TOKa, MOII[HOCTb TOKa,
anektpoasrkymas cuna (2C), myHT
K aMIepMerpy, n00aBo4YHOE
COIPOTHBIICHUE, COIIPOTHBIICHUE,
CBEPXIIPOBOJUMOCTb,

-IIOHUMAaTh CMBICIT OCHOBHBIX
(U3UYECKUX 3aKOHOB /TIPUHIIUAIIOB /
ypaBHeHUM: 3akoH Oma Juisi ydacTka
LeNU, 3aBUCUMOCTb 3JIEKTPHUYECKOIO
CONPOTUBIIEHUS ~ OT  TEMIIepaTyphl,

3aKOH Jlxoyns-Jlenna,
3aKOHOMEPHOCTH I10CJIEJOBATEIBHOIO U
HapajyIeIbHOTO COETMHEHUS

IMPOBOAHUKOB, 3daKOH Oma IS TIOJIHOM

PerynaruBHbie: yMEHUE COOTHOCUTH
CBOM JICWCTBHUS C IUIAHUPYEMBIMHU
pe3yJibTaramu, OCYILIECTBIIATH
KOHTPOJIb CBOEM JIEATEIBHOCTH B
MpoLECcCe TOCTUKEHUS PE3YIbTaTa

IJIAHUPOBAHUSA W PETYISIUUA CBOEH

JIESTEIBHOCTH; paboTtath
WHAUBUAYAJIBHO U B TPYIIIE;

ITo3HaBaTenbHbIE: pabota C
y4eOHBIMU MOJEIIIMU;
HCIIOJIb30BaHUE 3HAKOBO-

CHMBOJIMYECKUX  CPEICTB, OOIIMX
CXEM pEeLICHHUS;

KoMmMmyHHKaTHBHBIE:!

HAaXOQUTh  OOIlee  pelleHne U
paszpemath KOH(IUKTHI Ha OCHOBE
COIVIACOBAHUS IO3UIMKA M y4d€ra
MHTEPECOB; bopMyIHpOBaTH,
apryMEHTUPOBATh U OTCTaUBATh CBOE

JIP
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neny, 3akoH OMa A ydacTKa IenH, | MHCHHE, YMEHHE OpTraHH30BBIBAThH
COJIEpIKalLero S1C, rpaHullpl | yueOHOe COTPYJIHUYECTBO u
IPUMEHUMOCTH 3aKoHa Oma, COBMECTHYIO JICITEIIbHOCTD B IPYIIIE
-UCIIOJIb30BAaTh INOJYYCHHBIC 3HAHUA B

MIOBCETHEBHOM KHU3HH: pu
coOroAeHUH paBUJI TEXHUKHU
0€301acHOCTH npu pabore c

AIIEKTPUYECKUMU NPUOOpamMu:

-3HaTh  ompefeneHus  (U3NYECKUX
IIOHATUI: 3JIEKTPOHHAs INPOBOAMMOCTD
METAJIJIOB,  DJIEKTPUYECKHM TOK B
pacTBOpax M paciuiaBax IEKTPOJIUTOB,
IIEKTPUYECKUI TOK B rasax,
JNEKTPUYECKUH  TOK B BaKyyMe,

ANEKTPUYECKUIN TOK B
MOJTYTPOBOTHUKAX MPOBOJHUKH,
JIADJIEKTPUKH, HOCHUTEIH
AIEKTPUYECKOTO 3apsja,
ANEKTPOIUTUYECKAS JUccoLranus,
CaMOCTOSITEITbHBIHN Hu
HECaMOCTOSTEIbHBIHN paspsiabl,

AJIEKTPOHHAS] YMHUCCHS, BOJIbTaMIIEpHAs
XapakTepucTuka, auon, tpuon, IJIT,
MpUMeECH, p-N-TIEpexoI;

-[IOHUMATh CMBICIT OCHOBHBIX
¢u3NYeCKUX 3aKOHOB /MPUHLMIIOB /
YpaBHEHUM: 3aKOH JIEKTPOJIH3a,
-MCTIOJIb30BaTh TOJYYEHHBIC 3HAHHS B
MOBCEHEBHOM  KU3HU: [OHHUMAHHE
NPUHIMIIA  pabOThl  aKKyMYJISTOPA,
HCII0JIb30BaHUE 3HaAHUUN
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MOJIYIPOBOJHUKOBON  (GU3MKK  TIpU
BbIOOpE pa3IMyHON IIU(PPOBOI TEXHUKH
MarnuTHoe nmoJjie. JJIeKTPOMATHUTHASI MHAYKUMS (2 1)
10.1 | 1 | MarauTHOE MOJIE U €TO § 17-29 -OOBSICHATH SIBJICHUS: BO3HUKHOBEHHE | PeryjIAiTHBHBIE: yMEHHE OIICHUBATH b
XapaKTEPUCTUKH. MarHuTHOTO oI, JIEHUCTBUE | MPABUIBLHOCTh BBIMOJHEHUS Y4eOHOMH]
10.2 1 3aKkoH § 30-31 MarHUTHOTO IIOJII Ha IIPOBOJHHUK C | 3aJa4H, COOCTBEHHBIE BO3MOYKHOCTH B, P3
3IEKTPOMArHUTHOM TOKOM, JIEICTBHUE€ MAarHUTHOIO IOJS Ha | €€ pEIICHUsl, YMEHHUE COOTHOCHUTH

unaykuuu. [Ipasuio

Jlenna. CaMOMHAYKIIUS.

JBWDKYILMICS 3apsijl, HapamMarHeTUu3M,
JIaMarHeTU3M, peppoMarHeTu3M
-3HaTh  OHpefeneHus  (U3NYECKUX
MOHATUI: MarHUTHAs MHIYKLHUS, TTOTOK
MarHUTHOMN UHYKIUH, JIMHUU
MarHuTHOM WHAYKIMM, cuia Awmimepa,
cuia Jlopenua, macc-criekrporpad,
-IOHAMATh CMBICIT OCHOBHBIX
¢u3n4ecKux 3aKOHOB / TPUHIMIIOB/
YpaBHEHHIA:, TPUHIIT CYNEPIIO3UIIHIH,
3akoH Ammnepa, ¢opmyia A pacyera

cuinel JlopeHna, npaBuia onpeaesieHus
HarpaBieHus: cuil Ammnepa u JlopeHna,
CBSI3b  MEXKIY CKOpPOCTBIO CBE€Ta U
Mar"HuTHOM u 3JIEKTPUUECKON
IMOCTOSTHHBIMU,

-MCIOJIb30BaTh IMOJYYEHHbIE 3HAHUS B
MMOBCEAHEBHOM  JKM3HU: IOHHMMAaHHE
uH(popMaun 00 MU3MEHEHUHU
MarHuTHOTO IO 3eMId U €ro

BIUSHUM Ha CaMOYYBCTBHE 4YEIIOBEKA,
WCIIOJIH30BaHNE 3HAHUN TpH paboTe C
AIIEKTPOU3MEPUTEIHHBIMU TIPHOOPAMH,
YUET SIBJICHUSL HaMaroHn4ymnBaHUA n

CBOM JIGHCTBHS C IUIAaHUPYEMBIMHY|
pe3ysbTaTaMH, OINpPENeIATh CIIOCOOBI
JNEWCTBUI B paMKax MpPEAJIOKEHHBIX
YCIIOBHIA U TpeOOBaHUI
KoMMyHHKaTHBHBIE: YMEHHE
OCO3HAHHO HCIOJb30BaTh PEYEBBIE
Cpe/CTBa B COOTBETCTBUH C 33/avei
KOMMYHHUKAIIMM  JUIS  BBIPAKCHUS
CBOMX MbICIeH U MOTpeOHOCTEH;
dbopMynHpoBaTh, apryMEHTUPOBATH U]
OTCTauBaTh CBOE MHEHHE

Ilo3HaBaTenbHbIE: yMEHUE
ONpENENATh IOHATHSA, CO3/1aBaTh
000011eHus, YCTaHaBIIMBATh
aHaJIOTHH, KJ1accu(uIpoBaThb,
pa3BUBaTb MOTHUBBI M HHTEPECHI
cBOCH II03HABaTEIbHON
JeSITEIIbHOCTH
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pa3MarHM4MBaHug 1pu  pabore ¢
U(PPOBBIMU HOCUTEIISIMH

-00BSICHATD SIBJICHUS:
3JIEKTPOMArHUTHAS WH]TYKLHS,
CaMOMHIYKITHSI

-3HaTh  ONpeAeNeHus  (U3UIECKUX
NOHSTHH: BHUXPEBOE  DIICKTPUYECKOE
nosie, DJ1C MHAYKIIMU B JIBIKYIIMXCS
NPOBOJHUKAX, WHAYKIMOHHBIA  TOK,
UHIYKTUBHOCTb, DHEPTUsi MarHUTHOTO
HOJsL, MarHUTHas  NPOHHIIAEMOCTb,
HAMarHMYEHHOCTh, CIUH 3JEKTPOHA,
JIOMEHBI

-[IOHUMATh CMBICIT OCHOBHBIX
($U3MYeCKUX 3aKOHOB /IPUHIUIOB /
ypaBHeHmii: mpaBwio JleHna, 3aKoH
3JIEKTPOMAarHUTHOM WHITyKIIWH,
(GbyHIaMeHTalIbHOE CBOMCTBO 3/M IOJI,
UCMOJIb30BaTh MOJIydYEHHbIE 3HAHHUS B
MOBCEHEBHOM  JKU3HU  (Hampumep,
[OHUMAaTh MPUYUHY TOTEph SHEPTUU B
DIIEKTPOTEXHUYECKUX YCTPOHCTBAX)

Pa3nen S KoJsieGanus u BOJIHBI (2 4)

JIeKTPOMArHUTHbIE K0JIeOAHUS U BOJIHBI (2

)

111

DNeKTPOMarHUTHHIE
KoJcOaHus.

§ 44-46

11.2

IIepeMeHHBIN TOK.

§ 47-52

-00BSICHSATH SIBIICHMSL: BOJIHOBOMH
MpoIECC, BO3HHUKHOBEHHE
AJIEKTPOMArHUTHOTO TIOJA, Ieperaya
AJIEKTPOMATHUTHBIX  B3aUMOJEHCTBUMH,
MOTJIONICHHE, OTpakKeHUE,
IIPEJIOMJIEHUE, uHTephepeHIus
AIEKTPOMArHUTHBIX BOJIH,

PeryasiTuBHble: yMEHUE OLIEHUBATH
MMPaBHUJIbHOCTH BBITIOJTHCHUS yqe6H0171
3aauM, COOCTBEHHBIE BO3MOXKHOCTHU
€€ peleHust

KoMmyHukaTuBHbIE:
OCO3HAaHHO HCIIOJb30BATh PEYEBBIE
CpEACTBA B COOTBETCTBUU C 3a/auyei

YMEHHE

b, P3
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pacrnpocTpaHeHHe pPaAMOBOJIH, | KOMMYHUKAIIUU A BBIPAXKECHUS
paauooKanys, IIPUHIAI paboThI | CBOMX MEBICIICH U TIOTPEOHOCTEI;

TpancpopmaTopa; Ilo3naBaTebHbBIE: yMEHHE
-3HaTh OIIPCACIICHUSA (1)I/IBI/II-I€CKI/IX ONpCaACIATh IIOHATHA, co3gaBaThb
MOHTHUI: TONEpeyHble U MPOJOJbHBIE | 0000IICHNUS, yCTaHaBIUBaTh

BOJIHBI, TUIOCKas U cheprdeckasi BOJHBI, | aHAJIOTHH, KJIACCU(UIINPOBATH
SHEPrusi  BOJHBI, JJWHA  BOJHBI,
CKOPOCTh  PacCHpOCTPaHEHUS  BOJIHBI,
BOJIHOBasl TIOBEPXHOCTh, JIy4, BOTHOBOU
¢dpoHT, 3/M BOnHa, BUOpatop I[epma,
SHEPrusi DIEKTPOMArHUTHOW  BOJIHBI,
IUIOTHOCTH MOTOKA 3JIEKTPOMArHUTHOTO
U3ITy4eHUs, JNETEKTUPOBAHUE,
aAMIUTATYTHAS MOTYJISIIAS,
KoJie0aTeNbHBIN KOHTYP;

-IIOHUMATh CMBICTT OCHOBHBIX
bu3NYECKUX 3aKOHOB /MPUHIMIIOB /
ypaBHEHUW:  ypaBHEHHE  Oeryuieit
BOJIHBI, MpuHIMN [roiireHca, ycioBus
MaKCHUMyMa " MUHUMYyMa
UHTEp(EepeHINH, 3aKOH MPEeTOMIICHUS
BOJTH; CBSI3b MEXTyTIepEMEHHBIM
AIIEKTPUIECKUM u MEPEMEHHBIM
MarHUTHBIM TTOJISIMH, PaJIHOCBSI3b;
-HCTIONIb30BaTh TOJYYCHHBIE 3HAHUSA B
MOBCETHEBHON  KHM3HU  (Hampumep,
MOHUMATh TIPUHIIUIIBI
(GYHKIIMOHUPOBAHUS MOOWMIIBHOU
(coTOBO) CBSI3U, TOHUMATh TEH/ICHIIUU
pPa3BUTHUS TEICBHJICHUS).

Pa3zpen 6 OnTuka (4 1)
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12 2 Ceer u ero | § 53-57 -00BSICHATH SIBIICHUA: MpsIMOJUHeiHoe | Pery/JsiTUBHbIe: YyMEHHUE OLIEHHUBATH b, P3
pacrpocTpaHeHHE. pacmpocTpaHEHHE CBETa, OTPAKCHHUE W | MPABUIHLHOCTH BHITIOTHEHHS YI€OHOM
peIoOMIICHUE CBeTa, MOJTHOE | 33/1a4M, COOCTBEHHBIC BO3MO>KHOCTH

13 2 Wp 3 «Mzyqenne | § 67-71 OTpakeHHE CBeTa, pedpakiuusi cBera, | e€ peneHus OCYIIECTBICHHUS P

Tu(dpaKIK CBETA.

MUpax, aleppauus; HHTEp(EpEHIHs, | OCO3HAHHOTO BbIOOpa B y4eOHOW W
TUudpaKus, TUCTIEPCUs U MOJSIPU3aNUs | [I03HABATEIIHLHON JACSITEILHOCTH

CBETA; KoMMyHHUKaTHBHbBIE: yMEHUE
-3HaTh  ONpeleieHus  (PU3MYECKHX | OCO3HAHHO HCIIOJIb30BAaTh PEUYCBBIC
MOHATHUI: TMOTOK HW3JIYYCHHS, IUIOCKOE | CPEICTBa B COOTBETCTBHHU C 3aJadyei
3epKajo, TJIABHAS ONTHYECKas OCh, | KOMMYHHUKAIIUU JIJISi  BBIPAXKCHUS

no0oYHasi ONTHYECKasi OCbh, IOKA3aTelb | CBOUX YyBCTB, MBICIEH U
IPEJIOMIICHUS,  NPEAENbHBI  yroi | moTpeGHOCTEM;

IIOJTHOTO OTpaKeHWsl, TOHKas JMH3a, | [lo3HaBaTeabHbIE: yMeHue
(OKyCHOE pacCTOSSHUE W ONTUYECKas | ONPENENsTh IOHATHS, CO3/1aBaTh
CHJla  JIMH3bl;  CKOPOCTh  CBeTa, | 0000IeH s, yCTaHaBIUBaTh
MOHOXpOMAaTHU4YCCKas BOJIHa, | aHAJIOI'ny, KHaCCHq)HHHpOBaTB
UHTEepEpEeHIIMOHHAS "

T paKImOHHAS KapTUHBI,

KOTE€pPEHTHbIE BOJIHBI, pa3penlaronas
CIIOCOOHOCTH ONTUYECKUX MPHUOOPOB;

-[IOHUMATh CMBICII OCHOBHBIX
(¢u3NYECKUX 3aKOHOB / NPUHIUIOB /
YPaBHEHHH: 3aKOH  OCBEIIEHHOCTH,

TIPUHITATT ®depma, 3aKOHBI
F€OMETPUUYECKOW ONTUKH, MPUHIHUIIBI
ITOCTPOEHUS n300pakeHUi B

chepuyeckoM  3epKajle M JIMH3E,
MMpaBUJIO 3HAKOB IIPpU HCIIOJB30BaHUU
(GOopMynIBl TOHKOH JIMH3bI, TPUHIIAI
I'tolirenca-®penens, yCIIOBHE
MHHAMYMa u MaKCHMyMa
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uHTEpdEpEeHIIMOHHOM "
TU(PPaKIMOHHOW KapTHH, 3/MarHUTHas
TEOpHs CBETA,;

-ACIIONIb30BaTh IOJIyYCHHbIC 3HAHUS B
NOBCETHEBHOM  KM3HM  (Hampumep,
KOPPEeKIHsI  3peHHsi €  TOMOIIBIO
moabopa  OYKOB,  JIMH3,  BBIOOD
¢oroamnmapara, onupasich Ha 3HAHUE €TO
OINITHYECKHUX XapaKTEePUCTHK,
OLICHUBATh IPEACIbl  Pa3pellaroIIeH
CIIOCOOHOCTH PAa3IMYHBIX ONTHYECKHX
puOOpOB).

Paznen 7 OcHOBBI cienUAJIbHOM TEOPUHM OTHOCUTEIbH

octH (2 4)

14

OCHOBHEBIE
TEOpUHn
OTHOCHUTCIBHOCTHU

OJICMCHTBI

§ 72-74

-3HaTh OINPEICICHUS MOHATHI: paguyc
[IBapummunpaa, TOPU3OHT COOBITHH,
DHEPrusl IOKOS  TeNa;  IOCTYJaThl
CIIELUAJILHON TEOPUH OTHOCUTEIBHOCTH
U CJIEICTBUS U3 HUX;

-OIACHIBATh MPHUHLMIIMAIBHYIO CXEMY
onslTa MaiikenscoHa—Mopiu;
-OLICHUBATb  KPUTUYECKUH  paguyc
YEPHOU JIBIPHI, SHEPTHUIO ITOKOS YaCTHLI;
-00OBSACHATH YCIIOBHSI, IPH KOTOPBIX
MIPOUCXOAUT AaHHUTWIISALIAS U POXKICHHE
Iapsl YaCTHLL.

PerynsiTuBHBIE: YMEHHE OLICHUBATH
NPaBUIBHOCTh BBINOJIHEHUS y4eOHOH
3ajjauu, COOCTBEHHBbIE BO3MOXKHOCTH
e€ peueHus, YMEHHE COOTHOCHUTH
CBOM JICWCTBUS C IUIAHUPYEMBIMH
pe3yiabTaTaMH, ONpPEIENsATh CHOCOOBI
JIEUCTBUM B paMKax MNpPeJI0KEHHBIX
yCIIOBU U TpeOOBaHUH

KoMmyHuKaTuBHBIE: yMeHue
OCO3HAaHHO HCIIOJIb30BATh PEUEBBIC
CPEICTBA B COOTBETCTBHM C 3aJadei

KOMMYHHMKAIlUM  JUIsl  BBIPAYKEHUS
CBOMX YyBCTB, MBICIIEH u
notpebHoCTEN

Ilo3HaBaTenbHbIE: yMEHUue
ONpENENATh IOHATHSA, CO3/1aBaTh
000011eHMS, YCTaHABIIUBAThH

aHaJIoIruu, KJ'IaCCI/I(I)I/II_II/IpOBaTB

b, P3




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaa 3ajlaHue dhopmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

Pa3znen 8 duiemenThl KBaHTOBOM pu3NKHU (4 4)
15.1 1 | KBanToBas mpupoja § 75-77 -OOBACHATL  SABJICHUS:  PaBHOBECHOE | PeryssiTHBHbIE: b
cBeta. Dororddekr u TCIUIOBOC  M3Iy4eHHE, (HOTOIPPEKT, | ymeHme cOOTHOCHTH CBOHM IEHCTBHS C
ero NpUMEHEHHE. dbdexr KommnrtoHa, NaBjieHHE CBETA, | ppapppyembiMu pe3yJbTaTaMH,
152 | 1 | Crpoenue atoma. OmbiThl | § 78-82 XHMHHCCKOC ICUCTBHC (?BeTa’ 3alUCh M| oviecTBISITh  KOHTPONb  CBOCH b, T
BOCTIPOM3BE/ICHUE 3BYKA;
Pesepdopna. Teopust HaThb  ompencieHEs  (mzmueckux | ACTTSTBHOCTH B nporecce
bopa. MOHATHIL: abCOMIOTHO uYepHOe Teno, | AOCTHIKCHIA pesynbTara
16 2 | PannoakTHBHOCTD. § 83-85 KBAaHT, (OTOH, OSHeprus u ummyisc | [103HABATEIbHbIE: pabora v b, P3
CtpoeHue aTOMHBIX ¢oToHa; nH(popManuei;
sanep. SlnepHble peakiuu: -[IOHUMATh CMBICIT ocHOBHBIX | KOMMyHUKaTHUBHbIE: yMEHHUE
BUJBI U IIPUMEHEHUE. Q)HSH‘ICCKI/IX 3aKOHOB /HpI/IHHI/IHOBZ OpraHu30BbIBATH yqe6Hoe
I'HIIOTE33 nanka, TEOPHA | cOTpyAHMYECTBO U COBMECTHYIO
dororddekra;

-MCIIONIb30BaTh MOJYYCHHbIC 3HAHUSA B
MOBCEIHEBHON  KHM3HU  (Hampumep,
MOHUMAHWE  TPUHIHUIOB  CO3JIaHUS

¢dororpadun).

-0OBSICHITH SIBIICHUS: M3TYYCHHE CBETa
aToOMOM, KOPIYCKYJISIPHO-BOJTHOBOM
JyaJn3M;

-3HATh OnpeIeIICHUS (buzmIecKux
HOHATHUH: MOJEeNb TomcoHa,

IJIaHeTapHasT MOJENb aToMa, MOJEIb
aromMa Bojaopoaa no bopy, sHeprus
MOHM3AIINH, BOJTHBI BEPOSITHOCTH,
J1a3ep, UHAYLUPOBAHHOE U3JIYYEHHUE,;

-IIOHUMAaTh CMBICTT OCHOBHBIX
(U3UYECKUX 3aKOHOB /TIPUHIIUAIIOB /
YpaBHEHUM: CIIEKTPAJIbHBIE
3aKOHOMEpPHOCTH, TOCTyJIatel  bopa,
runoresa Jae bpoid, cooTHoueHue
HEOIPEETEHHOCTEN I'eitzendepra,
MIPUHITATT [Taynw, NepuoInyecKas

JIeATEIbHOCTD B IPYIIIIE




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaJa 3ajaHue dhopmbl
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
oB

cucreMa Menneneesa, IIPUHLAIL

JICHCTBHS JIa3€POB;

-UCIIOJIb30BaTh IOJIyYCHHbIE 3HAHUS B
IOBCEHEBHOM  KM3HU  (Hampumep,
OLICHUBATh <OHEPreTUYECKUN BBIXO/I»
Ja3€pPHOr0 M3JIY4YEHMsI, MCIOIb3YEMOIO
B MEIUIIUHCKUX 1IEJISX )

-0OBACHATH SIBJICHUSA: €CTECTBEHHAs MU
HCKYCCTBEHHAsI PalMOaKTHUBHOCTB;
cimaboe B3aUMO/ICHCTBHE,
B3aUMO/IEIICTBHE KBAPKOB;

-3HaTh  ompefeneHus  (U3NYECKUX
ITOHSATUI: anbda-, 6era- U ramMma-
U3Jy4yeHus, IMepuoj  MoJlypacnaja,
U30TOIBI, HEHTPOH, HPOTOH, sJCpHBIC
CWJIBl,  CHJbHOE  B3aUMOJEHCTBUE,
BUPTyaJlbHBIE ~ YacCTHIBI,  ME3OHBHI,
HYKJIOHBI, DHEPTUs CBS3W AaTOMHBIX
Aaaep, yAenbHas ~ JHEprus  CBA3M,
HHEPreTUYECKUi  BBIXOJ  SIEPHBIX

peaKkuuii, AJIEPHBIN peakrop,
KpUTHYECKasi Macca, TEepMOsIEpHBIE
peakuuu, 71032 U3IIy4CHUS;

AQHTUYaCTULA, T[O3UTPOH, HEUTPUHO,
MIPOMEXKYTOUHbIE OO30HBI, JICMITOHBI,
aZpoHbI, OapHOHBI, ME30HBI, KBAapKH,

TJIFOOHBI
-[IOHUMATh CMBICIT OCHOBHBIX
(bU3UIECKUX 3aKOHOB
/NPUHLMTIIOB/ypaBHEHHIA: 3aKOH

paZMoOaKTUBHOIO pacnajga, MPaBUIIO
cMmeleHus; runore3a [laynu, cymHocTs
pacmajia 3JIeMEeHTapHbIX YacTHUll, €AUHAs
TEOpHsl CIAObIX M HJIEKTPOMAarHUTHBIX




Ne Koua Conep:xkanue Jdomamnee Ili1anupyemMble pe3yJibTaThl 00yUeHUs Buabi u
-BO MaTepuaa 3ajlaHue dhopmbI
qac IIpeameTrHbie MeTanpeamerHbie KOHTPOJISA
0B

B3aUMOJCUCTBUI

-MCIIONIb30BaTh MOJYYCHHbIE 3HAHUSA B

MOBCEIHEBHOM  JKM3HU  (HaAmpumep,

3HATh CHO0COObI 3aIUTHI oT

paIMOaKTUBHBIX U3ITy4YEeHUN

CamocrosiTesibHas padoTa (171 4)

No Tema Kom.g Buast padot dopma OTYETHOCTH Cpox cnaun
/1 acos

1 | ®dusuka W  €CTECTBEHHO-HAYYHBIM  METOJ 2 PaGora c nureparypoit u mp. Yc¢THO, TUCEMEHHO DK3aMeH
MIO3HAHMS MCTOYHUKaMU HHGOpMaIuu

2 | Kunemaruka MPSIMOJIMHEIHOTO JIBUKEHUS 2 Pabora ¢ nurepatypoit u ap. YcTHO, TUCBMEHHO DK3aMeH
MaTepuaabHONU TOUKH. MCTOYHUKaMU HHGOpMaIuu

3 | Kunemaruka KPUBOJMHEWHOTO JIBUKCHUS 2 Pa6ota ¢ nutepatypoit u ap. YCTHO, MUCBMEHHO DK3aMeH
MaTepHaTbHON TOUKH. WUCTOYHUKAMU WHPOPMAITUU

4 | Pemienue 3amau  1mo Teme «MexaHHYecKoe 3 Pemenwue 3anay s nomainiHen [MuceMenHo JloManrHsist KOHTPOJIbHAS
JIBIKEHUE. KOHTPOJIbHON PabOTHI pabora

5 | MexaHuueckoe BHKEHHE. 2 Cocrasnenue o0o0maromniei [TucebmenHo Jomamrnsis pabota

TaOJIUIIEI
6 | MexaHn4eckoe IBUKEHUE 2 Oo6o0maromuii rect IInceMenHO Homarnss pabota
7 | Pemenue 3ana4 no teme «CUiIbl B MEXaHUKEY 3 Pemenue 3anay s nomainiHen [MucemenHo JloManmHsst KOHTPOJIbHAS
KOHTPOJIBHON pabOThI pabota

8 | Pemenue 3amau no teme «lIpuMeHEHHE 3aKOHOB 3 Pemenue 3amgay s JoMarHen [TuceMenHo JloMamHsisi KOHTPOJIbHAS
Herotona» KOHTPOJIBHON pabOTHI pabota

9 | YcnoBue paBHOBECHS TBEPABIX TEIl 2 PaGora c nuteparypoii u np. Y ¢THO, MUCBMEHHO DK3aMeH

MCTOYHUKAMU WHGOpMAITUU

10 | Pemmrenue 3amad mo teMe «YCIIOBHE PaBHOBECHS 3 Pemenue 3agay s JoMarHen [TuceMenHo JloManHsisi KOHTPOJIbHAS

TBEPJBIX TE» KOHTPOJIBHON pabOTHI pabota




11

Nmnynec.  3akoH
PeaktuBHOE NBHXKEHUE.

COXpPaHCHUA HMITYJIbCA.

Pabota c nmutepaTypoii u zp.
WUCTOYHUKAMU WHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH

12 | Pemienue 3amau mo Tteme «lMmmynbc. 3akoH Pemrenue 3agau a1 joMarHen ITucemenno JloMalHsisi KOHTPOJIbHAs
COXPaHEHHS UMITYJIbCAY. KOHTPOJIbHOH paboThI pabora

13 | Umnynbce. 3aK0H COXpaHEHUS UMITYJIbCA. CocraBieHre OopHOIo [IucemenHo Jlomaninsis pabota

KOHCIIEKTa
14 | PaGoTa 1 MOIIIHOCT. Pabota c nmutepaTypoii u zp. YCcTHO, MUCHMEHHO DK3aMeH
WUCTOYHUKAMU WHPOpMAITUU

15 | Mexanuyeckass OJHEprus M €€ BHUIBL. 3aKOH Pabota c nmutepaTypoii u zp. Y CTHO, MUCBMEHHO DK3aMeH
COXpaHEHHUs SHEPTUH. WUCTOYHUKAMU WHPOPMAITUU

16 | Pemenue 3amau no teMe «MexaHU4ecKasi SHEPTUsl Pewenue 3amau a1 nomaniHein [IucbmenHo JlomatiHssi KOHTPOJIbHAs
U €€ BUJIbl. 3aKOH COXPAHEHUS SHEPTUNY. KOHTPOJIbHON pabOThI pabora

17 | Mexanuyeckas OJHEprus M €€ BHUIbL. 3aKOH CocrapneHrue OopHOTo [TuceMenHo Jomamnsist pabota
COXPAHEHHUsI SHEPI M. KOHCIIEKTa

18 | Mexanuka O6o0mmaromuii Tect [MucemenHo Homamnsist pabota

19 | Temneparypa. OcnoBHoe ypaBuenue MKT. Pabora ¢ nurepatypoit u ap. VYC¢THO, TMCBMEHHO DK3aMeH

MCTOYHUKaMU HHGOpMaIuu

20 | Pemenne 3amad o teme «OCHOBHOE ypaBHEHHE Pemenue 3agau s nomamHen [TuceMenHo JloMalHssi KOHTPOJIbHAS
MKT». KOHTPOJIbHON paboThI pabota

21 | YpaBHeHUE MenneneeBa-Knamneiipona. Pabota c nutepatypoii u np. VYc¢THO, TUCBMEHHO DK3aMeH
M3omnponeccsl. MCTOYHUKaMU HHGOpMaIUu

22 | YpaBHEHHE MenneneeBa-Kianelpona. [TonroroBka k 1abopaTopHOit [IncemenHo, yCcTHO Ha 3ansatun
M3omnponeccsl. pabote

23 | Pemenne 3a7a4 o TEeME «YpaBHEHHE Pemrenne 3agau aj1s1 foMalmiHen IInceMenHo JloMalHss KOHTpOIbHas
MenpaeneeBa-Knanelipona. M3onpoueccoi» KOHTPOJIbHON PaOOTHI pabora

24 | ®a3oBBI Tepexoa KHUAKOCTb-map. Mcmapenue, Pabota ¢ nutepatypoit u ap. Y CTHO, NUCBMEHHO OK3aMeH
KOHJIeHCcallus, Kunenue. BiaxHocTs. HMCTOYHHKAMU WH(OpMaIuu

25 | IloBepxHOCTHOE HaTsDKEHUE. CmauuBanue. PaGora c nureparypoit u np. Y CTHO, TMCBMEHHO OK3aMeH
Kamminsipasie sBieHwus. HMCTOYHHKAMU WH(OpMaIuu

26 | TBepaple Tena: CTPYKTypa u cBoicTBa. Da30BbIii Pabota ¢ nutepatypoit u ap. Y CTHO, MUCBMEHHO OK3aMeH
NIEPEX 0] TBEPJI0€ TEIO-KHUIKOCTb. WCTOYHHKAMHU WH(OpMaIuu

27 | Pemenue 3a1a4 1o TeMe «ATperaTHble COCTOSHUS Pemrenue 3amau aist tomaniHei [TucemenHo JlomatHssi KOHTPOJIbHAas

B€IICCTBa " (i)a?;OBBIe IEPEXOABIN.

KOHTPOJIBHON pabOThI

pabora




28 | Bayrpennsass oHeprus. PabGorta raza. Ilepssiii Pabota c nmutepaTypoii u zp. VY CTHO, MUCHBMEHHO DK3aMeH
3aKOH TEPMOJMHAMUKHU. MCTOYHHKAMU HH()OpMAITIH

29 | [IpuMeHeHne NepBOro 3aKOHa TEPMOJMHAMMKH K Pa6ota ¢ nurepatypoit u ap. Y CTHO, TUCBMEHHO OK3aMeH
u3onpoueccaMm. AnnabaTHbINA Tporiecc. MCTOYHHKAMU HH()OpMAITIH

30 | Pemenne 3amau mo teme «lIpuMeHeHHE MEpBOro Penrenue 3amau g1 foMamnrHen ITuceMmenno JloMalHsisi KOHTPOJIbHAS
3aKOHA  TEPMOJAMHAMUKH K  HW30MIPOIECCAM. KOHTPOJIBHON pabOThI pabora
AnnabaTHBIN TPOIECC.

31 | TertoBBIC MBUTATENM W XOJIOAUIBHBIC MAITHHBIL. PaGora c nmureparypoii u np. YCTHO, TUCBMEHHO DK3aMeH
Bropoii 3aKk0H TepMOAMHAMUKH. MCTOYHHUKAMU MH(OpMaIUK

32 | TepmonuHaMUKa CocraBneHrue OopHOTO [MucemenHo Jomamnsist pabota

KOHCIIEKTa

33 | TepmoauHaMuKka O06o06maromuii TecT [MucemenHO JlomamHsist pabota

34 | DnexTpuyeckoe IOJ€ M €ro XapaKTepPUCTHKH. Pabota ¢ nurepatypoit u ap. Y CTHO, MUCBMEHHO DK3aMeH
[IpuHmn cynepno3unuu nojiei. MCTOYHHKAMHU HH()OPMAITIH

35 | Pemenne 3amay 1mo Teme «XapaKTEpUCTUKH Pemenue 3aau i gomMarHei [TucbmeHHO Maii
anektpudeckoro nois. [lpuHuun cynepnoszunuu KOHTPOJIbHOM paboThI
OJICH.

36 | Pabora  cHam  2NEKTPOCTATHYECKOTO  TIOJISL. Pa6ora c nureparypoit u zip. VYC¢THO, TMCBMEHHO DK3aMeH
IToreHnnan. DOKBUIIOTEHIIMAIbHAS [IOBEPXHOCTb. MCTOYHHUKAMU MH(OpMaIIH

37 | DnexTpuyeckoe 1moie B BemecTse. [IpoBOHUKH 1 Pa6ora c nuteparypoii u zp. YcTHO, TUCBMEHHO DK3aMeH
JUDJIEKTPUKH B JIEKTPUYECKOM IOJIE. MCTOYHHUKAMU MH(OpMaIIH

38 | DIeKTPOEMKOCTb. Kongencarop. OHeprus Pa6ora c nureparypoit u nip. YcTHO, TUCBMEHHO DK3aMeH
KOHJEHCATOPA. MCTOYHHUKAMU MH(OpMaIIH

39 | Pemenne 3amau mo teme «KoHmeHcaTop W ero Pemenue 3agau s nomamHen [TuceMenHo JloMamHsisi KOHTPOJIbHAS
XapaKTEPUCTHKN KOHTPOJIbHOH paboThI pabota

40 | DnekTpuuecKoe moje CocraBieHne OopHOro IInceMenHO JomarHss paboTa

KOHCIIEKTa

41 | DnekTpuuecKoe moJje Oo6o06uaromuit Tect [IuceMenHo Homarnsis pabota

42 | IIoCTOSHHBIA ~ DIEKTPUYECKUH TOK U €ro Pabota ¢ nutepatypoit u ap. Y CTHO, MUCBMEHHO OK3aMeH
XapaKTepUCTUKU. 3akoH OMa Al yyacTKa ILIeTH. MCTOYHUKaMU UH(POpMauu
CoeanHEeHnEe TPOBOAHHKOB.

43 | TIoCTOSTHHBIA  DNEKTPUYECKHH TOK W €ro [TonroroBka k 1abopaTopHOit [IncemenHo, yCcTHO Ha 3ansaTun

XAPaAKTCPHUCTUKHU. 3akon Oma AJId ydaCTKa LCIIH.

pabote




COGI[I/IHCHI/IC IMPOBOJIHHKOB.

44 | Pemenue 3aaa4d 1o TeMe «DJICKTPUYECKUN TOK U Pemrenue 3agau aj1s joMalHen ITucemenno JloMalHsisi KOHTpOJIbHAs
ero xapakrepuctuku. CoeJuHeHrEe TPOBOTHUKOBY KOHTPOJIBHON pabOTHI pabora
45 | BC. 3akon Oma 115 MOJTHOM et . Pabota c nmutepaTypoii u zp. VY CTHO, MUCHBMEHHO DK3aMeH
WUCTOYHUKAMU WHPOpMAITUU
46 | Pemenne 3amad mo teme «2/[C. 3akon Oma mis Pemrenue 3agau aj1s joMarHen ITucemenno JloMalHsisi KOHTPOJIbHAs
TIOJTHOM LIETTH KOHTPOJIBHON pabOTHI pabora
47 | DnexTpuYeckuii TOK M €ro XapaKTepUCTUKU. CocraBieHre OopHOro [IucemenHo Jlomarninsis pabota
3akon Oma. KOHCIIEKTa
48 | DNeKTpUUYECKUH TOK B METAIIaX U KUAKOCTSIX. Pabora ¢ nurepatypoit u ap. YcTHO, TUCBMEHHO DK3aMeH
MCTOYHUKaMU HHGOpMaIuu
49 | DneKTpuuecKuii TOK B  TOJYNPOBOIAHHKAX. Pabora ¢ nurepatypoit u ap. VYcTHO, TUCBMEHHO DK3aMeH
[TorynpoBoTHUKOBEIE TPUOOPBHIL. MCTOYHUKAaMU HHGOpMaIuu
50 | DaeKTpUUECKUN TOK B BEIIECTBE 3amonHeHHE 00001aroIIei [MucemenHo Homarmnsist pabota
TaOJIULIBI
51 | MaruuTHOE 1oJIe ¥ €r0 XapaKTePUCTUKH. PaGora c nureparypoit u np. YCTHO, MUCBMEHHO DK3aMeH
MCTOYHUKaMU HHGOpMaIuu
52 | 3akOoH SJEKTPOMAarHUTHOW WHAYKIUH. [IlpaBmiio Pa6ora c nureparypoit u zip. VYCTHO, TMCBMEHHO DK3aMeH
Jlenna. CamonHIyKIHS. MCTOYHUKaMU HHGOpMaIUu
53 | MarHuTHOE TOJE W €ro  XapaKTePUCTHUKH. CocraBneHrue OopHOTo [TuceMenHo JHomarmnsist pabota
DJIEKTpOMAarHuTHast UHIYKIUS KOHCIIEKTa
54 | Mexanuueckne KojieOaHUS W BOJIH:  BHJIBI, Pabota c nutepatypoii u np. YCcTHO, MUCEMEHHO DK3aMeH
XapaKTEPUCTUKH. MCTOYHUKaMU HHGOpMaIUu
55 | Mexannyeckue KojeOaHHWs UM BOJH: BHUIBIL, CocraBneHre OnopHOro [TucemenHo JlomarHsis pabota
XapPaKTEPUCTUKH. KOHCIIEKTa
56 | Pemenne 3amay mo Teme «MexaHHUYECKue Pemenue 3amau a1 nomaniHein [TucemenHo JlomatiHssi KOHTPOJIbHAs
KOJIeOaHMST ¥ BOJIHBI» KOHTPOJILHON PabOTHI pabora
57 | DnexTpoMarauTHele  Konebanus.  ['eHepaTtop PaGora c nureparypoit u np. Y cTHO, MUCHbMEHHO DK3aMeH
AJIEKTPOMArHUTHBIX KOJICOAHUM. HMCTOYHHKAMU WH(OpMaIuu
58 | IlepemenHbIN TOK. Conporusienue, Pabota ¢ nutepatypoit u ap. Y CTHO, MUCBMEHHO OK3aMeH
WHIYKTUBHOCTh U €MKOCTD IICTIH. WCTOYHHKAMHU WH(OpMaIuu
59 | Pemenue 3amau o teme «llepeMeHHBINH TOK. Pemrenue 3agau aj1s moMalHen IInceMenHo JloMalHss KOHTpOIbHAs

KOHTPOJIBHON pabOThI

pabora




60

ITpeoGpa3oBanue IIEPEMEHHOTO TOKA.
Tpancopmarop. Ilepenaua wu pacnpeneneHue
SHEPIUH.

Pabota c nmutepaTypoii u zp.
UCTOYHUKAMU UHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH

61 | DnextpomarHuTHble KoneOanus. IlepemeHHBII CocraBieHne OOpHOIO [IncemenHo Jomarusis paboTa
TOK KOHCIIEKTa
62 | DnekTpoMarHuTHBIE KoyieOaHus. [lepemeHHBII O6o0maromuii Tect [TucebmeHHO Homamrasis pabota
TOK
63 | CBer u ero pacnpocTpaHeHHE. Pabota c nmutepaTypoii u zp. VY CTHO, MUCHBMEHHO DK3aMeH
MCTOYHHKAMU HH()OpMAITIH
64 | Pemenue 3a1a4 1o TemMe «3aKOHBI Pemienue 3aau i fomMarHei [TucbmeHHO JloMalHss KOHTpOJIbHAs
T€OMETPUYECKON ONTUKI» KOHTPOJIbHON pabOThI pabora
65 | JIunsel. IloctpoeHue wu300pakeHUil B JIMH3aX. Pabota ¢ nurepatypoit u ap. VY CTHO, TMCBMEHHO OK3aMeH
OnTuyueckue npuOopsl. MCTOYHUKAaMU MH(pOpMaluu
66 | 'eomerpuueckas onrTuka CocraBieHue oropHOro [TucbmeHHO JomarHss paboTa
KOHCIEKTa
67 | Pemenne 3amau no Teme «JIuH3BI u  ee Pemenue 3aau i fomMarHei [TucbmeHHO JloMalHss KOHTpOJIbHAs
XapaKTEPUCTUKU KOHTPOJIbHON pabOThI pabora
68 | BoiHOBBIC SIBICHUS CBETA. Pabora ¢ nurepatypoit u ap. YCTHO, MMCBMEHHO DKk3aMeH
MCTOYHHUKAaMU MH(OpMaIUH
69 | BoiHOBBIC SIBIICHUS CBETA. [TonroroBka k 1abopaTopHOit [IncemenHo, ycTHO Ha 3ansaTun
pabote
70 | Pemenue 3amau o teme «BoyHOBast onTHKAY. Pemenne 3amau i tomaniHein [IncemenHO JlomarHss KOHTPOJIbHAs
KOHTPOJIbHON paboThI pabota
71 | U3yuenue W3JIy4eHUN " CIEKTPOB. Pa6ora c nureparypoii u zip. VYCTHO, TMCBMEHHO DK3aMeH
CriekTpasibHblil aHAJIN3. MCTOYHHUKAMU MH(OpMaIIH
72 | OnTuka O6o0maromuii Tect [TucemenHoO Homamnsist pabota
73 | KBanroBas mpupona cera. @oTorddext u ero PaGora c nuteparypoii u np. Y ¢THO, MUCBMEHHO DK3aMeH
IPUMEHEHHE. MCTOYHHKAMU HH(OpMaIIH
74 | Pemenue 3anad no teme «DotodrpdexT» Pemrenue 3agau i1 foMaliHen IInceMenHo JloMalHss KOHTpOIbHAs
KOHTPOJIBHON pabOThI pabota
75 | Ctpoenue atoma. OmbiThl Pesepdopnma. Teopus Pabota ¢ nutepatypoit u ap. VY CTHO, TMCBMEHHO OK3aMeH
bopa. MCTOYHUKaMU HHGOpMaIuu
76 | Teopus bopa. ®oTorddext Oo6o0maromuii Tect [InceMenHO Homarnsis pabota




77

PaI[I/IoaKTI/IBHOCTB. CTpOGHI/IC ATOMHBIX  AJEP.
ﬂnepHHe PpCaKkru: BUAbI U IPUMCHCHHUC.

Pabota c nmutepaTypoii u zp.
WUCTOYHUKAMU WHPOPMAITUU

Y CcTHO, THCEMEHHO

OK3aMeH

78 | PannoakTuBHOE M3TyYeHUE 3amnoiHesre 0000Iaronei ITucemenno Homamrasis pabota
TaOJIUIIBI
79 | Pemenue 3amau no teme «DIeMEHTHl KBAHTOBOU Pemrenue 3agau a1 joMaliHen ITuceMmenno JloMalHsisi KOHTPOJIbHAs
bu3IKN». KOHTPOJIbHOH paboThI pabora
80 | Pemenue 3amau mo Teme «SaepHbIe peaKkIum. Pemrenue 3agau aj1s joMarHen ITucemenno JloMalHsisi KOHTPOJIbHAs
KOHTPOJIbHOH paboThI pabora
81 | PagmoakTuBHOCTH O0600marIMii TECT ITucemenno Homamrasis pabota

[Tpu obopmienun padboyeii mporpaMMbl OB UCTIOIB30BAHBI CIEIYIOIINE YCIOBHBIE 0003HAYCHHUS:

T — tect

@O — dhpoHTaNBHBIHN OIPOC
b - 6ecena

P3 — pemienue 3amgau

CP - camocrositenpHast paborta
KP- koHTpoOJsbHas paboTa
JIP — naboparopHast pabota




Onucanue MaTepuaJIbLHO-TEXHHYECKOM 0a3b1

Aymutopus Ne 408 — YueOHast ayquTopust JUIsl IPOBEACHUSI TEOPETUUYECKUX 3aHATUH (YPOKOB),
NPAaKTUYECKUX 3aHATUH, TPYNIOBBIX W HHIUBUAYAJIbHBIX KOHCYJBTAIMM, TEKYIIEro KOHTPOJIS U
POMEXKYTOUHOM arrecTaruu. KaObuHer Gpu3uku.

Aymutopus Ne 229. YyeOnas ayautopusi Al IPOBEIEHHs, TEOPETUUYECKUX 3aHATHHA (YpOKOB),
TEKYLIETO KOHTPOJIA U HpOMe}I(YTOqHOﬁ arTecraluu. KOMHBIOTCpHBIfI KJ1acc.
Ocnamennocts: Kommiekt meGenu. Texnuueckue cpencrsa oOyuenws: [IK, mynasTumenmiinoe
obopyoBaHue.

[Tepedenp IUIIEH3UOHHOTO IPOTPaMMHOTO oOecrieueHus. TeXHu4IecKrne cpeicTBa 00yUCeHHUS:
- WinXP, 7, 10 — Dream Spark Premium Electronic Software Delivery (3 years) Renewal 1203984220
- Kaspersky Endpoint Security 10 mis Windows — 356-160615-113525-730-94
- IIpaBa na ITO Net Police School ms Traffic Inspector Unlimited
- [Ipaa na I1O Traffic Inspector Anti-Virus powered by Kaspersky Special
-Trafficlnspector(Koutpakt 524 JIBI'YIIC ot 15.07.2019)

MeToaunueckne MaTepUaIbI

Tecm

Kak wm mobas ngpyras ¢opma MOATOTOBKM K KOHTPOJIIO 3HAHWM, TECTUPOBAHUE HMEET Psl
OCOOCHHOCTEH, 3HAHME KOTOPHIX IOMOTaeT YCIENIHO BBINOJHUTH TecT Mo ¢uszuke. MOXHO HaTh
CIIEYIOIINE METONYECKUE PEKOMEHIALINN:

* IIpexne Bcero, cieayeT BHUMATEIbHO U3YYUTh CTPYKTYPY TECTa, OLIEHUTh OObEM BpPEMEHH,
BBIICJIIEMOT0 Ha JAHHBIA TECT, YBUIETh, KAKOTO THUIIA 33/JIaHHUsI B HEM COACPKATCA. DTO MOMOXKET
HACTPOUTHCS Ha paboTy.

e JIydie HaYMHATH OTBEYATh HA T€ BOIPOCHI IO (PU3UKE, B MIPABMIIBHOCTH PEUICHHS KOTOPBIX HET
COMHEHUHM, NOKa HE OCTAHAaBJIMBAsACh HA TEX, KOTOPHIE MOTYT BBI3BATH JOJTHUE pa3iyMbsi. OTO
MO3BOJIUT YCIIOKOUTHCSI I COCPEIOTOUUTHCS Ha BRIMIOJTHEHUN 00JIee TPYAHBIX BOIIPOCOB.

* O4eHb BaKHO BCEI/1a BHUMATEIbHO YUTATh 33JJaHUs 10 KOHIA, HE MBITAsICh MOHAThH YCIOBUSI «I10
MIEPBBIM CIIOBaM» WJIA BBITIOJIHUB MOIO0HBIC 3aJaHUs B TIPEABIAYIINX TECTHPOBaHMUIX. Takas crenrka
HEPEJKO MPUBOINT K JIOCATHBIM OIIMOKAM B CAMBIX JIETKUX BOIIPOCAX.

* Ecu Bel He 3HaeTe oTBeTa Ha BOMPOC WM HE YBEPEHBI B MPABMWIHLHOCTH, CIEAYET MPOMYCTUTh
€ro ¥ OTMETHUTH, YTOOBI TOTOM K HEMY BEPHYTHCA.

 [lcuxonmoru Takke COBETYIOT AyMmaTh TOJBKO O TeKylleMm 3anaHuu. Kak mpaBuio, 3amaHusi B
TecTax 1O (HU3MKE HE CBA3aHBl JPYr C JPYroM HEMOCPEICTBEHHO, I03TOMY HEOOXOAUMO
KOHIIEHTPUPOBATHCS HA IAHHOM BOIIPOCE W HAXOAUTH PEIICHHUS, MOIXO0IAIMe UMEHHO K Hemy. Kpome
TOTO, BBIMOJIHEHHE 3TOM PEKOMEHJAIMHM JAcT elle OJWH ICUXOJOTHYEeCKHH 3(PGPEeKT — MO3BOIUT
3a0BITh O HEYJJa4ue B OTBETE HA MPEIBIIYIIHI BOTPOC, €CIIA TAKOBasi ©MeIa MECTO.

* MHor#ue 3aaHusi MOXXHO ObICTpEe PelInTh, €CITU HE UCKATh Cpa3y MPaBUIIbLHBIA BapUaHT OTBETA,
a TIOCIIeIOBATEIbHO MCKIIIOYATh T€, KOTOPHIE SIBHO HE MOIXOIAT. METOJ MCKIIOUEHHUS MO3BOJIIET B
UTOT€ CKOHIIEHTPUPOBATh BHUMAHKME HA OJHOM-/IBYX BEPOATHBIX BapHUaHTaX.

* PaccunThIBaTh BHITIOJIHEHHE 33JJaHUN HYKHO BCET/Ia TaK, YTOOBI OCTAIOCh BpeMsl Ha MTPOBEPKY U
nopabotky (mpumepHo 1/3-1/4 3annanupoBaHHOTO BpeMeHHU). Toraa BEpOSATHOCTH OMUCOK CBOAMUTCS K
HYJII0O U UMEETCs BpeMs, YTOObI HaOpaTh MAaKCUMyM OQJIJIOB HA JIETKUX 3aJaHUSX U COCPEIOTOUNUTHCS
Ha pelieHnn 0oJiee TPYAHBIX, KOTOPbIE BHAYAJIE MPHUIILIOCH MIPOITYCTHTD.

* [Ipouecc yragpiBaHUsi MPABWIBHBIX OTBETOB KEJIATEIHHO CBECTH K MHHUMYMY, TaK KakK 3TO
YpeBaTo TeM, YTO oOOydaromuiics 3a0yneT O TJIaBHOM: YMEHUHU HCIOJIb30BaTh HMEIOIINECS
HaKOIJIECHHBIE B YYEOHOM MpoIecce 3HaAHUS M0 00IIeCTBO3ZHAHUIO, B OYIEeT HaJesThCs Ha yaady. Eciu
YBEPEHHOCTH B MPABWIBHOCTU OTBETA HET, HO HMHTYUTHUBHO MOSIBIISIETCS MIPEANOUYTEHUE, TO ICUXOJIOTH
PEKOMEHIYIOT TOBEPSATh MHTYUIIUH, KOTOpasi CYUTACTCS MPOSBICHUEM TITyOWHHBIX 3HAHWKM U OTIBITA,
HaXOJIAIIMXCS HA YPOBHE MOACO3HAHUSI.



ITpu moAroToBKe K TeCTy Mo (U3UKE HE CIEAYeT IPOCTO 3ay4yuBaTh, HEOOXOJUMO MOHATH JOTHKY
U3JI0’)KEHHOTO0 MaTepuaia. DTOMY HEMaJio CIIOCOOCTBYET COCTAaBJICHHWE Pa3BEpHYTOro IUIaHa, Tabiul,
CXeM, BHHMATENbHOE M3Yy4Y€HHE MaTepuasia 1o Qu3uKe. bonplryl0o MOMOLIb  OKa3bIBAIOT
OIyOJIMKOBaHHbIE COOPHUKU TECTOB MO (pusmke, MHTepHET-TpeHaKephl, MO3BOJISAIONINE, BO-TIEPBbIX,
3aKpenuTh 3HAHHS, BO-BTOPBIX, HPUOOPECTH COOTBETCTBYIOIIUE ICHUXOJIOTUYECKUE HABBIKH
CaMOpEryJSIIMM U CaMOKOHTpOJiA. VIMEHHO Takue HaBBIKM HE TOJIBKO MOBBIMIAIOT 3P (HEKTUBHOCTH
HOJTrOTOBKH, MO3BOJISIOT 0OJiee YCIEUIHO BECTH ceOsi BO BpeMs BBINOJIHEHHUS TeCTa, HO M BOOOIIE
CIOCOOCTBYIOT Pa3BUTHIO HABBIKOB MBICIIUTEIHHON PAOOTHI.

Pewenue 3a0au

YroObl pemieHue 3ajnad 1o (uU3MKe HE BBI3BIBAIO 3aTPYAHEHHH, IpeluiaraeM clefoBaTh NpU
peteHnn Jr000i 3a1aun Creayromel yHuBepcanbHO HHCTPYKIUH. COBEpIIEHHO HE BaXKHO, HYKHO
JM PEIINTh 3ajady Ha ABW)KCHHME WIHM y3HaThb, KaKO€ KOJIMYECTBO TEILIOTHI (Q BBINEIUTCS B XOI€
u3obapHoro mpotecca. JlaHHas MHCTPYKIMS HE JacT OTBETAa HAa KOHKPETHYIO 3ajady, HO MOXKET
c/ienath ee peleHue 6os1ee IPOCThIM U ObICTPBIM.

e He cnemmre m He manukyite! Kak mpaBmio, cranmapTHBIE 3a7addl OOJBIIMHCTBA KYpPCOB
pelarTcs B OJIHO WJIM JiBa (HY JIaJHO, TPU) JEHCTBUS, U HUYErO CBEPXCIIOKHOIO B HUX HET. [lepBbIM
JIeJIOM BHHMMATEIbHO NPOYMTANUTE YCIOBUE 33Jaud M OCMBICIUTE, YTO B HEW Tpedyercs HaWTH.
O3HaKOMbBTECH C ITOXOKUMHU ITPUMEPAMHU PELICHHUs 3aay 110 (pU3UKE.

e Temnepsr moxkuO opopmisate «JJAHO». AKKypaTHO BBITUIINATE BCE 3a/IaHHBIC BEIIMYMHBI U HE
3a0bIBaiiTe 0 pa3MepHOCTIX. Pa3MepHOCTH BeIMUUH Lienecoodpa3Ho cpasy nepeBect B cucremy CHU,
YTOOBI IOTOM HE 3aIyTaThCsl B BBIYUCIICHUSX.

e Ouenp Baxubiil nyHKT: PUCYHOK. BepHblil nosICHSIOIIKMNA PUCYHOK K 3aJade — 3TO 3aJ0r
ycrexa U NpaBUIBHOTO pelleHus. Busyanuzanus AaHHBIX OYEHb XOPOILO MOMOIaeT, U HE CTOUT €€
HenooueHuBarb. [loMHute, B u3nyeckux 3ajayax BEYHO YTO-TO HPOMCXOJUT - IIaiba JETUT HOJ
YIJIOM K FOPU3OHTY, 3JIEKTPOH OoMOapaupyeT IIacTUHY, UACAIbHBIN ra3 coBepuiaeT padoTy, oTeln u
CBIH MEHSIOTCA MECTaMH B JIOAKE U Tak aanee. Tak BOT, HE JieHuTech U Hapucyirte 3To! [Ipuuem He
IPOCTO TaK, & C yKa3aHUEM JIEHCTBYIOIIMX CHJI, BEKTOPOB CKOPOCTEH M MPOYMX JAHHBIX B 3ajJaye
BEJIMYHH.

o Temnepsp, Korna Bcsl KapTHHA y HAc Mepel IJla3aMu, CIelyeT MOHATh, Ha MPUMEHEHUH KaKoro
(Gu3MUecKoro 3akoHa MOCTPOEHO pemieHue Bamelt 3amaun. YacTo 3TO MOXHO Yy3HaThb YHCTO
UHTYUTUBHO. Ecnu B 3a7aue uzaer peub o Tejae, KOTOPOe JBUKETCS MO OKPYKHOCTH, a HAWTU HYKHO
MOMEHT WHEPLMH, OYEBHUIHO, ATO 3aJadya Ha MCIIOJIb30BAaHUE 3aKOHOB IMHAMMKHU BpPALATEIBHOTO
nBrkeHus. Vnu ecnu aH myTh M BpeMs, a HAMTH HYKHO CPEIHIO CKOPOCTh — 3TO, KOHEYHO,
KHHEMaTHKa. BO3MOXHO, COOTBETCTBYIONIMHA pa3fen (U3MKH HEMOCPEACTBEHHO Mepesa peleHHeM
3a/1a4M Oy1eT MOJIE3HO MOBTOPUTH TOBTOPHO.

e Hacrano BpeMsa mnoaymarb, Kak MMEHHO HAaWTH HCKOMYIO BEJIMYUHY, 3Has TO, 4YTO MBI,
coOCTBEHHO, 3HaeM. /[ ynoOcTBa MOXKeETe pacioyioKUTh Mepe riaazamu (pusndeckue Gopmyssl. ITo
IIOMOJKET ObIcTpee COOOPa3UTh, UTO OTKY/A BBITEKAET U KaK HaXOAUTCS.

o Pemenue nenecooOpa3Ho 3anucaTh cHayaia B o0O1ieM, OykBeHHOM Buje. PopMyiny ¢ OykBaMu
HY)KHO IPUBECTH K MaKCHUMaJIbHO INPOCTOMY BHIY, IO BO3MOXXHOCTH ympoctuB ee. Ilocie 3toro
MO’KETE TOJICTABIISITh YNCIOBbIE 3HAYCHUSI U TIEPEXOJUTh HEMIOCPEICTBEHHO K BBIUMCICHUAM. B KoHIle
He 3a0y/1bTe MIPOBEPUTH PA3MEPHOCTh MOTYUEHHON (PU3HUECcKOi BenuunHbl. Eciu HY)HO ObLIO HallTH
CKOPOCTb, a MOJIYUYWUJIHCh KWUJIOTPAaMMBbI, 3HAYUT, I€-TO B pPEUICHUH clpsTanach omuoOka. bynpre
BHUMATEINbHBI, U BCE NOTy4UTCs !

Koneuno, ciydaercs ¥ Tak, 4TO HaJ 3ajJadyeld MPUXOAMUTCS MOMOTETh. BBIBAIOT Takue OpELIKH,
KOTOpbIE HE YAAeTCsl paCKOJIOTh C IMIEPBOT0O pa3a, 0COOEHHO 0€3 JJOIKHOTO OIbITA.

CamocmosmenvHnas pa60ma



Kak oOyuaromemycaroToBUTbCS K  CaMOCTOATENbHOUM pabore mo  ¢dusuke? Kaxmwiid
npenoiaBaTesib CTPEMHUTCS K TOMY, YTOOBI €ro oOydarommecs Ha CaMOCTOSTEIBHBIX padoTax H
9K3aMEHaxX JIEMOHCTPUPOBAIM BBICOKHI YpPOBEHb 3HAHWI U, CJICIOBATEIIBHO, IMOJIyYald BBICOKHE
OTMETKH. BakHa TpaBWIIbHAS MOATOTOBKA KOHKPETHO K KaXJIOH caMOCTOsTEeNbHON padote. Kakue
COBETHI MOXKET JaTh NPEINojaBaTelb MO TOBOJY IMOATOTOBKH OOYYAIOIIUXCS K CaMOCTOSTEIHHOU
pabote?

1. Bce TemMbl U BONPOCHI, KOTOPHIE BBIHOCSTCS HA CaMOCTOSITENIbHYIO, HY)KHO pa3leiuTh Ha 3
TPYIIIbL:

* XOPOIIO YCBOCHBI; * HY)KHO BHUMATEIIBHO IMOBTOPUTH; * HAZIO Pa300paTh M U3YYHUTh TIIATEIBHO.
Cpasy CTaHeT MOHATHO, YeMy TpeOyeTcsl yAeTUTh 0O0JIbIlle BHUMAHUSI.

2. PazoOpatbes ¢ teopueii. Her cMmbiciia TPEHHpPOBATHCS B PEIICHHMM 3a/ad 1O (U3UKE, CCIIH
IIPOYHO HE YCBOCH TEOPETHUECKUI MaTepuan. 3yopekka rnaparpadoB — HE BBIXOJI, TYT BaXKHO, YTOOBI
ObUI0 MoHMMaHue cytn uHpopMmanun. [locie nmpoutenus maparpada Mo HOBOH TeMme, Haa0 OTBETUTHh
Ha 3 Bompoca: * Urto 310 3a siBieHue/moHsTHe? ¢ [loueMy M KakuM 00pa3oM OHO MPOUCXOJIUT B
peanibHOCTH? * Kak 3T0 sIBI€HHE MOKHO BBIPA3uTh B BUE (pusudeckon (opMyIib?

3. bonbire npaktuku! Korna Teopust ycBoeHa, MOXKHO MEPEXOIUTH K PEIICHHIO 3a/1a4.

Hnousuoyanvhulii onpoc, ppoumanvHulli onpoc, beceoa

YMeHue KpacuBO OTBEYaTb Ha BOIPOCBITAKKE,KAK M yYMEHHE OT HUX KpacuBO YXOIJUThb -
XapaKTEepU3yeT YMHOT0, 3pYAUPOBAHHOI'O, TPAMOTHOI'O U TAKTUYHOT'O YEJIOBEKa.

OueHb BaKHO, B IIEPBYIO OYepe/ib, 10OJAro1apuTh YeJI0BEKa 32 OUeHb HHTEPECHbIH, 3aJaHHbII UM
Bonpoc. Ecnu Bompoc, Ha Bam B3misin He ABISETCS TAaKOBBIM, TO MOXHO HOJYEPKHYTh
HOJIOKHUTEIbHYIO YepTy COOeceqHHMKA, XapaKTepPHU3YIOLIYI0 €ro HauuTaHHOCTb, OCBEJIOMIIEHHOCTb,
KOMIIETEHTHOCTbh... Hampumep: «kak KpacuBo ObUI 3a7aH BONPOC...», «aBTOp TaKOro BOIpoca, Ha
CcaMOM [IeJIe CHELUAINCT B 9TOW OTPACIH...» WIM JAXE «HE OKUAAJI YCIBIILATh TAKOW CEPhE3HBIN
BONIPOC OT TAKOW CHUMITATUYHON JaMEl...». XOpoIo, eciar y Bac B «0araxke» OKaKeTcs mapy
HECTaHAAPTHBIX (pa3-0s1arogapHOCTEH.

NmenHo Takoe Hauvaino Bamiero amanora BBI30OBET y ONIOHEHTA MPUSTHBIE OINYILIEHUS, YTO
HOJIOKHUTEIBHO CKaXeTCs Ha OTHOIIeHMH K Bam. I, BO3MOXXHO, ecau OH HE 0 KOHLA Oyner
yIOBJETBOpEH BammM oTBETOM, HE CTaHET «3aBajluBaTh» Bac JOMOJHUTENBHBIMU BOIPOCAMHU IO
JUCLIUILINHE aCTPOHOMMUSL.

OTBeTHB Ha MOCTaBJICHHBIN BONPOC, MOUHTEPECYHTECh, HA CKOJIBKO YEIOBEK €ro 3a/aBaBIIUN
YIOBJIETBOPEH BallMM OTBETOM — 3TO MOXET CTaTh 3apOXKIEHUEM HHTEpecHOM auckyccun. U
Hao00poT, ecii Bbl HE OYeHb YBEpEHBI B CBOEH MpaBOTe, HE JJaBaliTe MOBOAA ISl JalbHEHIINX Oece.

Hy, u, KoHeuHO Xe, camas CIOKHas CHUTyauus, Korgja Bsl He 3HaeTe TOYHOrO OTBETA Ha
IIOCTaBJIEHHBIN BoIpoc. B 3ToM cimydae Bel moxere:

BBICKA3aTh IyCKail ¥ OMMO0YHYI0, HO CBOIO TOUYKY 3PEHHUs, CKa3aB YTO-HUOYAb Bpoje: «S5 TOUHO
HE 3Hal0, HO AyMalo, 4To...»;

MIOTPOCUTH Pa3peILICHNUs IOCOBEIIATHCS ¢ KOJUIETAMH;

MPOJIOHTUPOBATh CBOM OTBET (OT aHrI. |ONQg — JJIMHHBIN), T.€. JaTh BO3MOXXHOCTH ce0e OTBETUTh
Ha HEro Mo3Xe, ¢ yKa3aHUueM TOYHOW JaThl U (hopMbl oTBeTa: «Ha maHHBIH MOMEHT 51 HE MOTY TOYHO
OTBETUTD, HO S TIOCMOTPIO JTOKYMEHTALIUIO U Yepe3 HEJIENI0 U3JI0KY CBOKO TOUKY 3PEHMSI Ha CTPaHULIAX
JIMIENCKOro camTa.

I'maBHOe — He OoiliTech BOIPOCOB, a TeM OoJjiee HEMpaBWIbHBIX OTBeTOB. MHorma, Hamuuue
COOCTBEHHOM TOYKHU 3pEHUSI MOXKET OBITh OIIEHEHO JJOCTATOYHO JOPOTO.

Jlabopamopnas paboma

VsacHuTe 1€ BBITTOTHEHHS pa0doThl. COCTaBhTE IJIAH JCUCTBHUM, HEOOXOAUMBIX ISl TOCTHKEHUS
MMOCTaBJICHHOM LS.

[IpoBephTe CBOIO TOATOTOBIEHHOCTh K BBIMIOJIHEHHIO pabOTHl, B CIlydae 3aTpyAHCHHUI
oOpalaiTech K TEOPETHUECKOMY MaTepuany yueOHUKa.



[IpoBepbTe Hamuuue Ha BalleM Ja0OPaTOPHOM CTOJIE HEOOXOAWMOro OOOpyHOBaHHUA H
MaTepuaoB.

O3HakOMbTECh C ONHUCAaHWEM JlabopaTOpHOW  paboThl. Eciau  BO3HUKIM  COMHEHUS,
POKOHCYIBTUPYHTECH Y MpernoaaBarens uiu gadopanta. Eciu BorpocoB Het, mpucTymnaiite k padoTe.

Buavane 3anumuTe B TeTpans 1ary, HomMep palOoTbl, TeMy, Lelb U MEpPEYeHb MPUMEHIEMOTO
000opyT0BaHuUs.

Kpatko onummure Xox SKCIEPUMEHTa, B Cllydyae HEOOXOIMMOCTH PACCUMUTANTE IEHY JACICHUs
HIKaJIbl U3MEPUTENILHOTO Mpubopa, Hapucyiite cxemy. Obmymaiite paboTy, 3aTeM MpHUCTyHaiTe K e
BBITTOJIHEHUIO.

B mnpormecce BBIMOMHEHHS] IKCIEPUMEHTA 3arlojHSANTE TaOMUIly pe3ysibTaToOB HM3MEPEHUU H
BBIYMCIICHH.

Hcnone3yss pacu€tHyio (GopMmMyny, BBIIOJIHUTE HEOOXOAMMBIE pAacu€Thl, OIpPENEIUTEe
OTHOCHTEJIbHYIO MTOTPEUTHOCTb, 3AMUIINTE BCE BEIYUCICHHS B TETPA/Ib.

Cdopmynupyiite BBIBOIABI Ha OCHOBAHMM IOJYYEHHBIX PE3YJIbTAaTOB, 3alUUINTE UX B TETPAJU.
[Ipu 3aTpyaHEHUN MOKETE UCIIOIB30BaTh CIEAyIoNHe (GopMyTUPOBKU:

- MOJTYYHJT HABBIKU HCCIIEI0OBAHUS;

- TMO3HAKOMMJICS C TpUOOpamMH K JaHHOW J1abopaTopHOM pabore, MpUOoOpeNT HAaBBIKH PabOTHI C
HUMU;

- Hay4uJICs MoJy4arh pabodyro Gopmyry Uit pacdera onpeaensieMoi (pu3ndecKol BeTHIHHEI;

- Hay4uJICcsl COOMPATh AIIEKTPUUECKYIO LIETb [0 TOTOBOM CXeME;

- Hay4WJICS BBIYUCIIATH CPEJIHEE 3HAYCHHUE IKCIICPUMCHTAIBHBIX JIAHHBIX;

- HAy4YWICS, CPaBHMBAsl IMOJIyYEHHOE HKCIEPUMEHTaIbHOE 3HAaYeHHE (U3UYECKON BEITHMYUHBI C
TaOJMYHBIMU TaHHBIMH, OTIPEICIISITh MaTepHall, U3 KOTOPOTO CAETIaHbl HCCIIEIyeMbIe Tea.

B KkoHIle 3aHATHS MPUBECTH B MOPSAOK CTOJN U CAAaTh pabodyee MECTO MPEroAaBaTeio WM
1abopaHTy.

Koumponvnas paboma

KonTponbHast pabora siBisieTcss OAHON U3 COCTaBISIONINX YU€OHOU 1eATeNbHOCTH 00yUaroerocs
10 OBJaJIeHUI0 3HaHUSAMH. K ee BBIMOIHEHUI0 HE0OXOUMO MPUCTYIUTh TOJIBKO MOCIE U3yUeHUS TeM
JUCIUIUINHBI.

Ilenbt0o KOHTPONBHOM pPabOTHl SIBJIAETCS ONpPENENeHUs] KauecTBa YCBOEGHUS JIEKIIMOHHOTO
MaTepuaia U 4aCTHU JUCHMIUIMHBL, IPEeIHA3HAYEHHOM /JIsl CAMOCTOSITEILHOTO U3yUEHHUSI.

3agauu, crosue nepes 00y4aronumMcs py MOJAroTOBKE U HAMCAaHUHM KOHTPOJILHOM paboThI:

1. 3aKkperneHue NoIy4eHHbIX paHee TEOPETUUECKUX 3HAaHUM;

2. BbIpabOTKa HaBBIKOB CaMOCTOSTEILHOM paboThI;

3. BBISICHEHHE MOJTOTOBJICHHOCTH 00yYaromerocsi K Oyaymen npakTHaeckoi padore.

KoHnTponbHble pabOThl BBINOIHSIOTCA B ayAWTOpPHUH, MOJA HaONOJEHHEM IpenojaaBatens. Tema
KOHTPOJIbHOM paboOThl HM3BECTHA U TMPOBOJUTCS OHA [0 CPABHUTEIBHO HEAABHO M3YyYEHHOMY
MarepHany.

[IpenogaBaTens roTOBUT 3aJaHUs JIMOO MO BapuaHTaM, JUOO0 HHIAMBUAYAIBHO JUISI KaXKIOTO
oOyuaromerocs. Ilo conpepxanuto paboTa MOXKET BKIIIOYATh TEOPETHUECKUI MaTepHall, 3a7auu, TECThI
U T.II. BBIMIOJIHEHUIO KOHTPOJIBHOM paboThl MPEAIIeCTBYET MHCTPYKTAX MpernogaBaTers.

KitoueBbIM TpeOOBaHMEM MpPHU TMOATOTOBKE KOHTPOJIBHOM PabOTHI (CaMOCTOSTEIbHON paboThI)
BBICTYIIA€T TBOPYECKHUI MOAXOJl, YMEHHE O0pabaThiBaTh M aHAIU3UPOBATH HHPOpPMAIMIO, AENaTh
CaMOCTOSITeNIbHBIE BBIBOJIbI, OOOCHOBBIBATh 11€7€CO00pa3HOCTh U 3(P(PEKTUBHOCTh MpeAaraeMbIX
peKoMeHJauuid W peumeHuil npolieM, YETKO W JIOTMYHO H3iaraTb cBOM MbIciaH. [loarotoBky
KOHTPOJILHOM paboThl cielyeT HayMHaTh C IOBTOPEHHUS COOTBETCTBYIOLIETO pasjena y4deOHUKa,
y4eOHBIX TTOCOOMH TI0 TAaHHOM TeMe W KOHCTIEKTOB JICKITUH.

OueHouyHble MaTepuaabl Npu (popmupoBanun padodeii NporpaMmmsbl



JAucunmumnsel [1/1.3 Ousuka

Ilacnopm ouenounvix mamepuanos

[IporpamMma yuyebHO#M nucturuivibl «@u3nka» HampapieHa HAa (OPMHUpPOBAHUE Y O0YYArOMIMXCS
(GYHKIIMOHATHHOW TPAMOTHOCTH U METAINPEIMETHBIX YMEHUHN Yepe3 BBIMOJIHCHUE MCCIIEI0BATEIbCKOM
Y IPaKTUYECKOM AESTEIbHOCTH.

YCHemHocTh U3YYeHUs JUCHUIUIMHBI CBS3aHa C  OBJIAJICHUEM OCHOBaMH  y4eOHO-
HCCJIEI0BATENBbCKON A TENbHOCTH, IPUMEHEHUEM MTOTYYEHHBIX 3HAHUM IIPU PEIICHUH TPAKTUYECKHUX
Y TEOPETUYECKUX 3aJ1ay.

B coorBerctBun ¢ ®I'OC COO o6pa3oBanus (u3MKa MOXKET H3ydaThbCcs Ha 0a30BOM H
yrayOJIeHHOM YPOBHSIX.

Copepxanue 06a30BOro Kypca IO3BOJISIET HCIONB30BAaTh 3HAHUA O (PU3MUECKHX OOBEKTaX u
nporeccax i oOecredeHuss OE30MacHOCTH NpU OOpalleHHH C NpuOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMM; ISl COXPAHEHUS 3JI0POBbS U COOJIIOJIGHHS HOPM SKOJIOTMYECKOTO TOBEICHUS B
OKpYKaroIleH cpejie; Al HPUHATHS PELICHUI B IIOBCEAHEBHOM KU3HH.

N3ydenue (hu3nKku HampaBiIeHO Ha TOCTHKEHUE CIIEAYIONIUX LIeTei:

- OCBOCHHE 3HAHHMM O (PyH/IaMEHTAJIbHBIX (PM3MUYECKUX 3aKOHAX U MPHUHIIUIIAX, JIEKAIIUX B OCHOBE
COBpEMEHHON (U3NYECKON KapTUHBI MHUpPA, HauOoJee BAXKHBIX OTKPBITUSIX B 00JacTH (HU3HKH,
OKa3aBIIMX OIpEICsIoNiee BIUSHUE Ha PA3BUTHE TEXHUKHM W TEXHOJOTHHM; METOJaX HAay4HOTO
MIO3HAHUSI IPUPOJIBI;

- OBJIQJICHHE YMEHUSMH IPOBOJUTH HAOJIOJCHMS, TJIAHUPOBATH U BBIMOIHATH 3KCIEPUMEHTHI,
BBIIBUTAaTh THUIOTE3bl M CTPOUTH MOJETH, NPUMEHATh TMOJY4YCHHbIE 3HAHHUS MO0 (U3HKE IS
00BSICHEHUS Pa3HOOOPA3HBIX (PU3UUYECKUX SBJIICHUM U CBOWCTB BEIIECTB;

- IPAKTUYECKOE UCIONIb30BaHNEe (PU3NYECKUX 3HAHMUIA,

- OLICHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHOU HH(POpMALIHH;

- pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIJICKTYyadbHBIX W TBOPUYECKHUX CHOCOOHOCTEH B
porecce MPHOOPETEHUs 3HAHUA ¥ YMEHHUU 1O (PU3UKE C MCIOIh30BAHUEM PA3IMIHBIX UCTOYHUKOB
uH(pOpPMaIIMU U COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTHH;

- BOCIIUTaHHUE YOEXKICHHOCTH B BO3MOXHOCTH ITO3HAHMSI 3aKOHOB TPHUPOJIBI;, HCIIOIH30BAHUS
TOCTHXKEHUH (PU3UKK Ha 0Jaro pa3BUTHS YEIOBEYECKON IMBUIU3AIINY;

- HEOOXOIUMOCTH COTPYTHUYECTBA B MPOIECCE COBMECTHOTO BBHITTOJTHEHUS 3a]1a4, YBAXKUTEIIBHOTO
OTHONICHUS K MHEHHUIO OMIOHEHTA MPU 00CYXACHUH MPOOJIEM eCTECTBEHHOHAYUYHOTO COACPKAHMUS;

-TOTOBHOCTH K MOPAJbHO-ITHUYECKOM OIIEHKE HCIOJIB30BaHHUS HAyYHBIX JOCTHKEHHM, UyBCTBa
OTBETCTBEHHOCTH 3a 3alllUTy OKPY>KAIOLIEH Cpenbl; HCIOJNb30BaHUE MPUOOPETEHHBIX 3HAHUU W
YMEHUW JUIsl pelieHus MPaKTHUYEeCKUX 3a7ad IMOBCETHEBHOW KU3HH, OOECIedYeHHs Oe30MacHOCTH
COOCTBEHHOM >KM3HH, DPAllMOHAIBHOTO MPHUPOAONOIB30BaHUS M OXPAaHBl OKPYXKAIOMIeH Cpedbl |
BO3MOXKHOCTSIMA TIPUMEHEHHUSI 3HAHUW TIpH pEIIeHWH 3a]ad, BO3HUKAIOIIMX B IOCIEAYIOIIEH
npodeccCHOHANBEHOM e TENbHOCTH.

ITnanupyemovie pe3yiomamaol 0c60eHUs YUEOHOU OUCYUNTIUH DL
B pesynbTare u3yueHus AUCIUILTHHBL:

OOvyyarommiicst Ha 6a30BOM VPOBHE HAVUUTCS:

— JIEMOHCTPUpPOBaTh Ha IMpUMEpax pojb U MecTo (PU3uMKU B (HOPMHUPOBAHMM COBPEMEHHOI
HAay4YHOM KapTUHBl MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKM U TEXHOJOTHH, B IPAKTHUYECKOU
JEATEIbHOCTH JIIOJIEH;

— JIeMOHCTPHPOBAaTh Ha MpPUMEpPax B3aUMOCBS3b MEXAYy (U3UKOM M IPYTMMH €CTECTBEHHBIMU
HayKaMUu;

— YCTaHaBJIMBaTh B3aUMOCBS3b €CTECTBEHHO-HAYUYHBIX SIBICHUM M IPUMEHITh OCHOBHBIE

bu3HYecKue MOIETH ISl UX OMUCAHUs U OOBICHECHHUS;



— WCHoJIb30BaTh HWHGOpPMAIMIO0  (PU3NYECKOTO  COACpKAHWUSA TPU  PEIICHUH  YYCOHBIX,
NPaKTUYECKHUX, MPOSKTHBIX W HMCCICIOBATEIbCKUX 3a/1a4, WHTETpUPYs HH()OpMAIUIO U3 pa3IMYHBIX
UCTOYHUKOB M KPUTHUYECKH €€ OLICHUBAs,

— pa3nmu4yaTh M YMETh HCIIOJIb30BaTh B Y4E€OHO-UCCIEIOBATEIBCKONW JEATETLHOCTH METOMbI
HAyYHOTO TMO3HaHUs (HAOIIOJCHUE, ONMMCAHUE, W3MEPEHHUE, IKCIIEPHUMEHT, BBIIBIKEHUE TUIIOTE3bI,
MOJICTTMPOBAaHUE U Jp.) U (POpMBI HaydHOTO MO3HAHUS ((haKThI, 3aKOHBI, TCOPHH), TEMOHCTPUPYS Ha
pUMepax UX pojib U MECTO B HAYYHOM ITO3HAHUH,

— TPOBOJUTH MPSIMbIC U KOCBEHHBIC U3MEHEHUS (DU3NYCCKUX BEJIMYHH, BEIOUpPAsi U3MEPUTEIIbHBIC
npuOOpBl C Y4ETOM HEOOXOTUMON TOYHOCTH M3MEPECHUH, TUIAHHUPOBATH XOJ| M3MEPEHH, MOIydaTh
3HAUCHUE HW3MEPSEMOW BEIMYMHBI W OICHUBATh OTHOCUTEIBHYIO IMOTPEIIHOCTh MO 33JaHHBIM
dbopmynam;

— MPOBOJUTH HCCIICIOBAHUS 3aBUCHMOCTEH MeEXNy (U3MYECKMMH BEIMYUHAMH: IPOBOIHTH
U3MEPEHUsT M ONpeesaTh Ha OCHOBE HCCJICIOBAHUS 3HAYCHHUE NapaMETPOB, XapaKTEPU3YIOIIUX
JTAHHYIO 3aBUCHUMOCTb MEX/y BEIMYMHAMH, U JICJIATh BBIBOJI C YUETOM IOTPEIIHOCTH U3MEPEHUIA,

— HCIOJIb30BaTh JJIsi ONHMCAHHS XapakTepa NpOTeKaHHs (PU3UYECKHX IPOILECCOB (DHU3HUYCCKHE
BEJIMYMHBI U ICMOHCTPHPOBATH B3aUMOCBSI3b MEXK/Ty HIMH,

— HCIIOJIB30BATh JUIS OMHCAHUsS XapaKTepa MPOTeKaHUs (U3HUECKUX TPOIECCOB (DHM3MUECCKUE
3aKOHBI C YI€TOM IPAHHMI] UX IIPUMEHUMOCTH;

— pemarh KauyeCTBEHHBbIC 3aaud (B TOM YHCJIC M MEXKIPEIAMETHOTO XapaKTepa): HCHOJb3Ys
MoJIeNd, (PU3MYECKHE BEJIIMYMHBI U 3aKOHBI, BHICTPAUBATh JIOTUYECKH BEPHYIO IICTIOYKY OOBSICHCHHS
(TokazaTenbCTBA) MPEITIOKEHHOTO B 3a7a4e Mporiecca (SIBICHHS);

— pemarb pacueTHBIE 33/Ja4M C SBHO 33JaHHOW (PU3MUYECKOW MOJIENIbIO: HAa OCHOBE aHaIHM3a
YCIIOBUSL 33Jla4d BBIIACIATH (PU3UYECKYIO MOCNb, HAXOIUTh (U3NYCCKUE BEIWYUHBI U 3aKOHBI,
HEOOXOUMBIC W JOCTAaTOYHBIC JJII €€ PEHICHUs, MPOBOJIUTH PACUYCTHl U TPOBEPSITH IMOTYICHHBIN
pe3ynbTarT;

— YYWUTHIBATh TPAHULBI TPUMEHEHHUS M3YUYEHHBIX (UINYECKHUX MOJeNed TpU pelIeHUH
bu3NYECKUX U MEXKIPEIMETHBIX 3a/1a4;

— HCIOJIB30BaTh WH(MOPMANMIO W TPUMEHATh 3HAHUS O TWPUHIUIAX pPabOTBI M OCHOBHBIX
XapaKTePUCTUKAX HM3yYCHHBIX MAIWH, TPUOOPOB M JIPYTUX TEXHUYECKUX YCTPOUCTB IS PEIICHUS
MPAKTUIECKHUX, YIeOHO-HCCIIEI0OBATEIHCKUX U TPOSKTHBIX 33]1a9;

UCIIONIb30BaTh 3HaHUS O (PU3MYECKMX OOBEKTaX M IMpolieccaX B IMOBCEAHEBHOW JKU3HU IS
obOecrieueHrs OE30MACHOCTH TMPH OOpalleHHH ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPOWCTBAMHU, IS
COXpaHEHHUS 3/I0POBbsSI U COOTIOICHUS HOPM DKOJIOTHYECKOTO TMOBEACHHS B OKpYKAOIIEH cpene, AMs

MPUHATHUS PEIICHUI B IOBCETHEBHOM KU3HU.

OO6yuatouuiics Ha 6a30BOM YPOBHE MOJIYYUT BOSMOXKHOCTb HAYYHUTHCS OOBACHATh:

— - CMBICJI NOHSATHM: (u3Hueckoe sBlieHUE, (PU3NUECKUl 3aKOH, TMIOTE3a, TEOPHs,BEIIECTBO,
noJje, B3auMOJICHCTBUE, 3Be3/1a, BceneHHas, 31eKTpoOMarHuTHOE 110Jie, BOJIHA, (JOTOH, HOHU3UPYIOIIEe
U3JIy4EHHUE;

— - cMbICT (U3NYECKUX BEIMYMH: CKOPOCTh, YCKOpPEHME, Macca, CWiIa, HUMITYJIbC, paboTa,
MEeXaHMYeCKasi SHEprusi, BHYTPEHHsSI DHEprusi, aOCOJIOTHAs TeMIepaTypa, CpelHss KUHEeTHYecKas
SHEprus YacTHUIl BELIECTBA, KOJMWYECTBO TEIJIOTHI, JJIEMEHTAPHBINA AJIEKTPUUECKUI 3apsn, pabora
BBIX0/1a, TOKA3aTelb IPEIIOMIICHHS CPEL;

— - cMbICT (PU3HYECKUX 3aKOHOB:HBIOTOHA, COXpaHEHHS SHEPrHU, UMITYJIbCA U IEKTPUUECKOTO
3apsiaa, TEPMOJUHAMUKH, KJIACCUYECKON MEXaHUKH, JIEKTPOIUHAMUKH, POoTOdPdeKTa;




— - BKJIQJ POCCHMCKHX U 3apyO€XHBIX YYEHBIX,0Ka3aBIIUX HauOoOJbIlee BIUSHHE HAa Pa3BUTHE
(bU3UIECKON HAYKH.

(I)OprI H METOAbI OICHUBAHUSA

B pesynbrare arrecranuu mo y4eOHOW MUCIUIUIMHE OCYIIECTBISICTCS KOMIUICKCHAsI TPOBEpKa
CJIEAYIOUIMX 3HAHUWA U YMEHHUI:

Ouenka 3a ycmuwiii omgem (beceda, (hpoHmManbHulll ONPOC)

Or1eHKa «OTJIMYHO» CTaBUTCS B TOM ClIy4ae, €ClIi 00yJaroIuics:

e OOHapyXHBaeT MPAaBWILHOE MOHUMAaHHUE (PU3HUECKOMN CYIIIHOCTH PACCMATPUBAEMBIX SIBJICHUN
YU 3aKOHOMEPHOCTEH, 3aKOHOB M TEOPHH, JAeT TOYHOE OMPEEICHHUE W HCTOJIKOBAHHWE OCHOBHBIX
MOHSITHI, 3aKOHOB, TEOPHH, a TAaKKEe BEPHOE OIpeaeiicHHEe (U3NYCCKUX BEIUYUH, WX CIUHHI] H
CIoco0OB U3MEPCHHS;

e  TIPaBUJILHO BBITIOJNHSET YEPTEIKHU, CXEMBI U TpadUKH, COMMYTCTBYIOIINE OTBETY;

e  CTPOWT OTBET MO COOCTBEHHOMY IUIaHY, COIPOBOXK/IAET pacCcKa3 CBOMMHU MPUMEPAMHU, yMEET
MPUMCHSTH 3HAHUS B HOBOW CUTYAIlUU TIPH BBITIOJHEHUH MPAKTHICCKUX 3a[aHUMH;

e  MOXET YCTaHOBUTH CBSI3b MEXKIY H3Y4aeMbIMH U paHee H3YyYEeHHBIMH B Kypce (QHU3UKU
BOTIPOCAMH, a TAKXKE C MaTEPHAIIOM, YCBOCHHBIM IPU U3y4EHUU JPYTUX MIPESIMETOB.

OrneHka «XOpOIIO» CTaBUTCS, €CIU OTBET YJOBJIETBOPSIET OCHOBHBIM TPeOOBAaHUSM K OTBETY Ha
OIICHKY «OTJIMYHO», HO B HEM HE€ HCIIOJIb3YIOTCS COOCTBEHHBIN IUIaH pacckKasza, CBOU MPUMEPHI, HE
MPUMEHSIOTCS] 3HAHUSI B HOBOM CUTYallUU, HET CBS3H C paHEe U3yUYEHHBIM MAaTEPHAIOM M MaTepHaIOM,
YCBOCHHBIM IPY U3YYEHUU APYTUX MPEAMETOB.

OrneHka «yI0BIETBOPUTEIBHO» CTABUTCH,

e eciu OOJIBIINAs YacTh OTBETA YAOBIETBOPSET TPEOOBAHUSAM K OTBETY Ha OIEHKY «XOPOIIO», HO
OOHapyXHUBAIOTCS  OTHENbHBIE TPOOENbl, HE MPENATCTBYIONINE JajdbHEHIIeMy  YCBOCHHIO
MPOrPaMMHOTO MaTepHuaia; OOYyYaIOIIUKCS yMEeT NMPUMEHSTHh IMOJYYCHHBIC 3HAHUS TPU PEIICHUU
OPOCTBIX 3aJad4 C HCIOJb30BAaHHEM TOTOBBI (HOPMYN, HO 3aTpPyQHSETCS MPU PEIICHUH 3ajad,
Tpedyromux nmpeodpazoBanue GOpMyII.

OreHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS B TOM CIIyYae,

e eciu OOydYaromuiicss HE OBJIaJe]l OCHOBHBIMU 3HAHUSAMH W YMEHHUSIMH B COOTBETCTBUU C
TpeOOBaHUSMU MPOTPAMMBI.

Ouenxa mecmosvix pabom

TectoBble 3amaHusl BBHIMOTHSIIOTCS WHAWBHIYaTbHO 0€3 HCIOIB30BaHUS BCIIOMOTATENIbHBIX
y4eOHBIX MaTePUAIOB, B TUCbMEHHOM BHJIE. [Ipy BBHITIOJTHEHHH TECTOB JIOCTATOYHO YKa3aTh BapHUaHT
MPAaBUIILHOTO OTBETA (OAMH) O€3 JOMOTHUTENbHBIX KOMMeHTapueB. Kputepuu oneHku:

e 60% npaBUIBHBIX OTBETOB — OLIEHKA «YyJIOBJIETBOPUTEIHHOY,

e 80% mpaBUIBHBIX OTBETOB — OIIEHKA «XOPOILIO»,

e 100% npaBUIIbHBIX OTBETOB — OLIEHKA «OTIHYHOM.

Oyenxa ymenuti pewiams paciemHvle 3a0a4u

Ornenka "oTiHyHO":

e B JIOTUYECKOM pACCYXJIEHHW M PEIICHWU HET OIIMOOK, 3ajada pelieHa palroOHATbHBIM
CIIoco0oM.

Ouenka "xopomio":

e B JIOTUYECKOM PACCYXJICHHHM M PEIICHWHU HET CYIIECTBEHHBIX OIIMOOK, HO 3a/ada pelieHa
HEPAIMOHAIBHBIM CIIOCOOOM MJTU IOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

Ouenka "ynoBIETBOPUTEIBHO":

e B JIOTHYECKOM pACCYXICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIEeCTBEHHAs
omuOKa B MAaTEMaTHIECKUX pacuETax.

OueHka "Hey10BIETBOPUTENHHO':

e  HMEIOTCS CYIIECTBEHHBIC OMMOKH B JIOTHYECKOM PACCY>KICHUH U B PEIICHUH.

Ouenka omeemos Y4auuxcs npu npo8edeHun 1abopamopHulx pabom




Ouenka "oTIMYHO" CTaBUTCS B CIEIYIOLIEM CIyYae:

-nmabopatopHasi paboTa BBIMOJHEHA B TIOJIHOM O0BEME C COOJIIOJCHHEM HEO0OXOAMMOM
MOCIIEI0BATEIHHOCTH TIPOBEACHUS ONTBITOB M H3MEPEHUH;

-yYalMics CaMOCTOATENIbHO W PAIMOHAIILHO CMOHTHPOBa HeoOxoaumoe o0opyaoBaHUE, BCE
OTIBITHI TIPOBEN B YCIOBHUSX M PEKUMaX, 00CCIICUNBAIONIUX MONyYEeHUE MPABWIBHBIX PE3YyIbTaTOB H
BBIBOJIOB; COOJIOAT TpeOOBaHUS OE30MTaCHOCTH TPY/Ia;

-B OTYETC TMPABHIBLHO WM AaKKypaTHO BBIMOJHWI BCE 3alMCH, TaOJMUIbI, PUCYHKH, UYEPTEKH,
rpad UKy, BBIYUCIICHUS; TPABUIIHHO BBITOIHIII aHAJIU3 ITOTPEITHOCTEH.

Oruenka "xoponio"cTaBUTCA B CIEAYIOIIEM Cllydae:

BBITIOJITHEHUE J1a00OpaTOpHON pabOTHl YAOBIETBOPSET OCHOBHBIM TpPEOOBAaHUSAM K OTBETY Ha
omeHKy "5", HO OOyYaroUIWiiCsl MOMYCTHJI HEIOYeThl WJIM HEerpyOble OIMMOKHW, HE TMOBIHUSBIINE Ha
PE3ybTaThl BHITTOJTHEHUS PaOOTHI.

Oruenka "yn0BIETBOPUTENIHHO" CTAaBUTCS B CIACAYIOIIEM Cllydae:

- pe3yJIbTaT BBIMOJHEHHONW 4YacTH JabOpaTOpHON pabOThl TAKOB, YTO ITO3BOJIIET TOJYYUTH
MPABWIIBHBIA BBIBOJI, HO B X0JI¢ TIPOBEACHHSI ONbITA U H3MEPEHUN OBLIH JIOMYIIICHBI OITHOKH.

OueHka "Hey0BJIETBOPUTENBHO" CTABUTCA B CIEAYIOLIEM CIIyYae:

- pe3yabTaThl BBIIOJHEHUS J1a00paTOpHO pabOTHl HE MO3BOJISIIOT CACIATH MPABUIBHBINA BBIBOI,
WU3MEPCHHS, BBIYMCIICHUS, HAOJIFOICHUS TIPOU3BOIUINCH HEITPABUIIBLHO.

Ouyenka omeemos 00yuarWuxcs npu NPo8eoeHuY KOHMpPOJIbHbIX pabom

B kaxmol KOHTPOJIBHOW padoOTe OMpEaesIeHO CBOE KOJIMYECTBO 0alioB, KOTOPBIE HEOOXOIMMO
HaOpaTh, YTOOBI TMOJYYUTh COOTBETCTBYIOIIYIO OIICHKY. B 3aBHCHMOCTH OT CTEIEHU CJIOXKHOCTH U
KOJIMYECTBA HEM3BECTHBIX BEJIMYMH KaXIO0W 3a/1a4l IPUCBAUBArOTCs Oayiel oT 1 110 15.

0 OamroB BBICTABISICTCS 3a 3aJady, K KOTOPOM OTCYTCTBYET TOSICHHTCIBHBIA PHUCYHOK
HEOOXOIUMBIN IS PEIIeHUs WK OH HE COOTBETCTBYET PELICHUIO.

O1eHKa «OTINYHOY cTaBHTCA 3a 38-40 Gamwios.

O1eHKa «X0poIIo» cTaBuTcs 3a 39-30 O6aoB.

OrieHKa «yIOBIECTBOPUTEIIBHO» CTAaBUTCS 3a 29-20 6auios.

OreHKa «HEyIOBIETBOPUTEIBHO» CTaBUTCS 3a MeHee 20 6aioB.




KoHTpPOJIbHO-01IeHOYHBIE CPeICTBA
@ponmanvuwlii onpoc, deceoa

Mexanuka
Cpennsisi ckopocTb. MTHOBEHHAs! CKOPOCTb.
Tpaexropus. IIyts. [lepemenienue.
Yckopenue.
[Tepemernienue i NPIMOJIMHEHHOTO pABHOMEPHOTO U PABHOYCKOPEHHOT'O IBUYKCHHIA.
YpaBHEHHS CKOPOCTH JJIsl IPSIMOJIMHEHHOTO PABHOMEPHOT'O ¥ pAaBHOYCKOPEHHOTO JIBUKCHHIA.
YpaBHEHUS IBUKECHUS IS IPSMOIMHEHHOTO PABHOMEPHOT'O M PAaBHOYCKOPEHHOTO JIBHXKEHUIA.
[IpssmonHetHOEe paBHOMEPHOE M PAaBHOYCKOPEHHOE JIBH)KEHUE.
Yacrora.
. JIuHeitHas CKOPOCTbh.
10. JTuneitHOE yCKOpEHHE.
11. YrnoBas CKOpOCTb.
12. YrioBoe yckopeHue.
13. CBs3b yrinoBoi CKOPOCTH U TUHEHHON CKOPOCTH.
14. CBs3b yIrioBoi CKOPOCTH M YCKOPEHHUS.
15. 3akonsl HetoToHAa.
16. 3akon ['yka. Cwta ynpyrocTs, HaTsSHKCHHSI, PEAKITUHOIIOPEI.
17.3akoH BCEMHPHOTO TSITOTEHHUS.
18. Cuia TsiKecTH.
19. 3aBucuMoOCTh yCKOpEHUs: CBOOOAHOTO MAJACHUS OT BHICOTHI.
20. Cuna tpenus. Buabl cun Tpenusi.
21. PaBHOIEHCTBYIOIIAS CUIIA.
22. IMITynibC CHITBI.
23. Imnynbe Tena.
24.3aK0H COXpaHEHHs UMITYJIbCca. 3aMKHYTasi CHCTEMA.
25. PeakTuBHOE JIBUYKEHHE.
26. AGCONIOTHO YNPYTUil U HEYIPYTUH yIaphl.
27. IIpoekiust BEKTOpa Ha KOOPJMHATHYIO ocb. BekTop. [leiicTBus ¢ BeKTOpamu.
28. Mexanuveckas padora.
29. MOIIHOCTE.
30. Kunetnveckas sHEpTHSI.
31. Teopema 0 KHHETUYECKOM IHEPTUU.
32. IToreHnmanpHas SHEPTUS APOPMUPOBAHHOTO TETIa.
33. [loTeHunanbHas 3Heprus Teja, HOJHATOro HaJl 3eMJIeH.
34. Teopema 0 MOTEHIIMAIBHOW YHEPTUH.
35. [NonmHas MexaHu4YecKasi JHEPIHsl.
36. 3aK0H coXpaHEHUs SHEPTHH 0e3 ydeTa U C YIeTOM CHIIBI TPCHHUS.

oSN~ E

Ochosbl MONEKYIAPHOU U3UKU U MEPMOOUHAMUKU
1. Ocnosusble nonoxxenust MKT. Tuddyzus. BpoyHoBckoe ABHKEHHE.

2. KommdecTBo BemiecTBa, MOJb. MoJsipHast 1 OTHOCHTEIHFHO MOJIEKYJIsipHas Macca. Yrcno ABoraapo.

Yucio yacTuil.

3. UneanbHbIid Ta3. AOGCONIOTHBIM HYJIh TeMIepaTypbl. MakpOCKONMYECKHE M MHUKPOCKOMHYECKHE

napameTpahl.

4. OcnoBHoe ypaBHeHue MKT. Cpenusas kBagpatuuHas ckopocTh. [lepexox ot TemmepaTypsl B

rpanycax Llenscus B rpagycel KenbBuna.
5. YpaBuenne MenneneeBa-Knaneiipona. Ypasaenue Knaneiipona. Konnenrparus.
6. M3omporeccsl u ux Bujbl. 3akonsl [eii-Jltoccaka, lapns, boitns-Mapuotra.



7. Hacpbiiennsiit map. JlaBieHue HaCBIIEHHOTO Hapa.
8. Ucnmapenue. CriocoObI yBETUYCHHUS CKOPOCTH UCTIAPEHUS.
9. Kongeuncarus.

10. HenacpleHHsIH map.

11. BunaxHOCTb.

12.  OtHOcuTeNnbHAS BIAXXHOCTb.

13. AOGcomoTHas BIaXHOCTb.

14, TlapuuanbHOE TaBJICHHE.

15.  CmocoOsI onpesiesieHust BIAKHOCTH U YCTPOMCTBA MTPHUOOPOB.
16. IlpaBuna nojab30BaHUS ICUXPOMETPUUECKON TaOIHIIBI.
17. Kunenue.

18. TewmmepaTypa KUIICHUS.

19. 3aBucuMOCTb TeMIEpaTyphbl KUIIEHUS OT JIABJICHUSI.

20. Touxka pochl.

21. KonmuecTBO BEIIECTRA.

22. KonuuecTBO TEIUIOTHI MPH KUTICHHUH.

23. KonmuecTBO TEIUIOTHI IPH H3MEHCHHH TEMIIEPATYPHI Tea.
24. CpolicTBa )XHJIKOCTEH, ra30B U TBEP/BIX TEIl.

25. Kpucrammueckue Tena. Buisl KpucTamios.

26. CpolicTBa KPUCTAIMYECKUX Tell.

27. CsolicTBa aMOP(HBIX TEIL.

28. KoMmo3uThl.

29. AHU3OTpOMHSI.

30. MU3zorpomus.

31. Awmopdusie Tena.

32. Jlepopmanus u e BHJIBI.

33. VYmpyras u Heynpyras nedopMarius.

34. Monynp HOnra.

35. MexaHnuecKkoe HanpsHKeHHUE.

36. 3akoH ['yka.

37. marpamma pacTspkeHUs (TpeAeNl  YIOpyrocTd, Mpeaes
IIPOYHOCTH).

38. KoaudecTBo TEIJIOTHI JUIsI IUIABJICHHS TBEPAOTO TEIIa.
39. JlaBnenue.

40. BHyTpeHHSsIs SJHEpTHsl.
41. Pabota raza

42. TlepBblii 3aKOH TEPMOAWHAMUKH. [I[puMeHEeHNe IepBOTO 3aKOHA TEPMOJAMHAMHUKHU K H30IPOIeCcCaM.
AnuabaTtHbIi mporecc.

43. KI1/] TeruioBoii MalliiHbl ¥ H1€aIbHON TEIIOBOM MAITMHBI.
Bropoii 3akoH TepmoanHamMuku. OOpaTUMbIe 1 HEOOpaTHUMBbIE ITPOLECCHI.

44,

JlaGopaTopHbie paboThI

1. UccnenoBanue n300apHOTO Mporiecca

Dnexmpoounamura

1. 3axon Kynona.

2. DIEKTPUYECKHH 3apsiI.

3. Teno 3apsyKeHO MONI0KUTENIBHO, OTPUILIATEIEHO, HEUTPAIIBbHO.
4. DnexTpuyeckoe mnoJie.

5. HampsikeHHOCTB 371€KTpHUUecKoro mosisi. HampspkeHHOCTh TOUeUHOT o 3apsiia U MIIOCKOCTH.
6. JInHMM HANPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS.
7. [IpyHLIMT CYNepIO3ULIUY TTOJIEH.

MIPONOPLIUOHAIBHOCTH,

npenen



8. CBOOOIHBIC U CBSI3aHHBIC 3aPsiIbL.

9. IlpoBOIHUKH, AUDTIEKTPUKHU U MOITYIPOBOIHUKH.

10. TlossipHBII U HETONAPHBIN TUAIEKTPUKH.

11. Tonspuzanusi IUAIEKTPUKOB, DJIEKTPOCTATUUECKAs] WHIYKIIMS, TUJIEKTPUUECKasl MPOHUIAEMOCTh
CpEJB.

12. KopoTkoe 3aMbIKaHHE.

13. DnexTpuyecKHii TOK.

14. VcnoBue cyliecTBOBaHHUS TOKA U IEHCTBUE TOKA.

15. DJIC. CtopoHHUE CUJIBI.

16. Konaencarop. Buasl konaencatopoB. CoeuHeHHE KOHIEHCATOPOB.

17. 3axkonbl OMa juid ydacTKa LENu U MOJTHOM 1ENH.

18. BuyTtpeHHee U BHELTHEE CONPOTUBIICHUE LIEITH.

19. Cuna ToKa, CONpOTUBIICHUE, HATIPSDKEHHE.

20. MarnutHoe mosne. Jluaum marHuTHOM uHaykuuu. [IpaBuio neoit pyku. IlpaBuino Makcsemna
(OypaBuuka).

21. Cuna Amnepa. Cuna Jlopenma.

22. DnexrpomarauTHas nHAYKIHA. CamonHaykuus. [Ipasuno Jlenma.

23. MarHuTHbIi MOTOK.

24. Paborta u MOITHOCTh TOKa, 3akoH JIkoyns-JIeHa.

25. IlocnenoBarenbHOE U MapaieIbHOE COSMHEHHE TPOBOIHUKOB.

26. CBoOOIHBIC 3aps/Ibl U CBSI3AHHBIE 3apSIbI.

27. YcnoBus CyIIECTBOBAHHS SJIEKTPHUUECKOTO TOKA.

28. IIpubopsl IS N3MEPEHNUS CHITBI TOKA U HAMIPSDKEHUS (CIIOCOOBI TOIKITIOYCHUS ).

29. CBepXmpoBOJUMOCTb.

30. DIeKTPOEeMKOCTb.

31. IMoreHuuan. DKBUMOTEHIIUATIbHAS TIOBEPXHOCTD.

JlaGopaTopHbie pabOThI
2. Usmepenne D/IC 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHHUKA TOKA

Konebanus u eonnovi
1. Mexanuueckue KoaeOaHus U UX BUJIBI.
2. MexaHuyeckue BOJIHBI U UX BHUJIBL. JlmuHa BostHBL. CKOPOCTH BOJIHBI.
3. AMIUMTY/a, CMEIICHHe, TIEPUOI, 9acToTa, (asa.
4. YpaBHeHHe CBOOOIHBIX TAPMOHUYECKUX KOJICOaHUH.
5. MasTHuku. Pacuer neprosa MaTeMaTHUECKOIO U MPYKUHHOTO MasiTHUKOB.
6. OnekrpomaruuTHele KosebaHus. IlepemenHslit Tok. KonebarenbHblii KOHTYp (OTKpBITHIM,
3aKpbIThIN). ['eHepaTop (YCTpOoHCTBO, MPUHIMI PabOTHI).
7. BuxpeBoe nsnekrpuueckoe mnoje. Tpanchopmarop (ycTpoilcTBO, NpPUHLIMIT pPabOThbI, PEKUMBI
paboThl, IPUMEHEHHUE).
8. Pe3uctop, KOHIEHCATOp M KAaTyIIKa B IIENTH IEPEMEHHOTO TOKA.

Onmuxa
Cget. CriocoObI onpeeieHusi CKOPOCTH CBETA.
ITpunuumn I'rolirenca.
®pPOHT BOJIHBI.
BonHoBast MOBEpXHOCTb.
VYroin nagenusl.
Yroi oTpakeHus.
Yron npenomIiieHusl.
IIpenomiuenue.

NN D



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22

3aKOH OTpa)KEHMsI CBETA.
3aKOH MPEJIOMJICHHUS CBETA.
[TostHOE BHYTpEHHE OTpakKeHUE
AOCOIOTHBIN MOKa3zaTesb npenoMiaeHus. OTHOCUTENbHBIN OKa3aTeNb MPEIOMIICHUS.
KorepeHTHbIE BOJIHBL.
YcioBue MaKkCuMyMa 1 MUHUMYMa.
YcnoBust HabMOAeHUS UHTEPPEpEeHINU, TU(DPAKIIUN CBETA.
UnTepdepenmus cera.
Hudpakuus ceera.
[Tonsspu3zoBaHHas BOJHA.
Hucniepcus ceera.
[Tpuniun INolirenca-dpenens.
Crioco6b1 HaOmoeHU HHTEPPEPEeHINH, AU(PaKIIH, TOTIAPU3ALUN U JUCTICPCUH.
. Judpaknuonnas pemerka. dopmyna audpaknuoHHod pemetku. l[lepuon maudpakimoHHON

peuieTku

23.
24.
25.
26.
217.
28.

AN DN AW~

Ok~ wpNE

cn
6.
7.
8.
9.
10
11
12

[Tpumenenue nHTepPepeHunn, TUPpPaKkLnu, MOJIIPU3ALUN U TUCTIEPCUH.

JIun3el 1 ux Bugsl. [locTtpoenne n300pakeHus B IMH3AX.

OnTuueckuii HeHTp JIMH3bL, GOKYC, POKYCHOE paccTOsIHUE, I1aBHAs U TOOOYHAs ONITHYECKAs OCh.
JleiicTBUTENTEHOC 1 MHUMOE U300paKeHHE.

VBenuuenue nH3bl. OnTuyeckas cuiia JUH3bl. PopMysia TOHKOH JIMH3HIL.

Crextp. Buzpl criekTpoB. Y ca0BuUs U CITOCOOBI HAOIOICHHUS CIEKTPOB, CHEKTPAIbHBIA aHAIU3.

JlaboparopHbie pabOTHI

. Usyuenue nudpakium ceera

Ocnosnble 1emenmoi meopuu omrocumelbHocmu

. IHBapraHTHOCTh MOJYJIsl CKOPOCTH CBETA B BAKyyMe.
. [IpuHIUIT OTHOCUTENBHOCTH DUHINTEHHA.

. Iloctynatel cienralbHON TEOPUU OTHOCUTEIBHOCTH.
. OTHOCUTETHLHOCTh BPEMEHH, JTUHBI, MACCHI.

. PEnsSTUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.

. B3aumocBsI3b Macchl M S3HEPTUU. DHEPTUs MOKOS.

Onemenmuol K6AHMOBOU PUIUKU

. PagnoakTHBHOCTb.

. 30TOMHI.

. Ilepuon nmonypacnana.

. Moaenu aToMHOTrO sijpa U aToma.
.o, P, y wusmyueHus (BO3ACHCTBHME MArHUTHOTO M DOJEKTPUUECKOTO TOJS, MPOHUKAIOIIAS

0COOHOCTB, TUIT YaCTHULIBI).

3aKOH paJiMOaKTHUBHOI'O pacraja.

Pacmaner o u f.

SlnepHble peakiy U UX BUJIBI.

SAnepusbie cunbl. DHeprus cBsa3u. Jlegext macchl.
. Teopus bopa.

. [Ipunuun pa®oTsl 1a3zepa.

. ®otorddext. 3akoH ¢orodpdexra. Buasl u npuunHa Bo3HHUKHOBEHUS (poTorddekra. KpacHas

rparuia ¢porodrddexra.

Zlomammm KOHmpoJ/ioHasA paﬁoma



3amaua 1

Bapuant 3aganue

Cpennee paccrosinue Mexnay ueHtpamu Jlynsl u 3emin npumepHo 60 3eMHBIX
paanycoB. Bo ckoibKO pa3 yMEHBIIUTCS CUja TPABUTAIMOHHOTO B3aHMOJCHCTBHS
npenMera mMaccoi 1 Kr v 3emiM, €ciau CHayaja MpeAMET HaXOJUTCS Ha OBEPXHOCTH
3emun, a 3aTeM Ha JIYyHHOU opouTe?

Teno CKOAB3UT MO TOPU3OHTAIBHOW IIIOCKOCTH. C KakoW CHUJION TeNno JaBUT Ha
2 IUIOCKOCTh, €CJIM cujla TPeHHs, AeicTByromas Ha Teno, paBHa 9 H, a xoadduiment
TPEHUsI CKOJIbKEeHU paseH 0,27

Teno paBHOMEPHO JBHKETCS MO TOPU3OHTANIBLHOM TuIocKkocTH. Cuila AaBlieHUs Tea Ha

3 wiockocts paBHa 10 H, cuma tpenus 2,5 H. YUemy paBen ko3dduuueHt TpeHus
CKOJIb)KCHUS?
3anaua 2
Teno aBuraercst Mo okpyxHOoCTH. ONpenenuTe BEJIMUYNHbBI, 0003HAYECHHBIEC 3BE€3/10YKOH.
IIepuon, Pammyc, CKopoCTh, YckopeHue, YrinoBas
Bapuant pHOA Yacrora, I'11 Ay p p 2
C M M/c M/C CKOPOCTb, paji/c
1 5 * 2 * 10 *
2 * 10 * 15 * *
3 * * 1 * 6 12
3anaua 3

3nas ypaBHeHusi nBwkeHus X(f), mMaccy Tena u BpeMs JBHXKCHHUS ompenesnuTe: 1) HadaabHYIO
KOOpJIMHATY JBUXKYILErocs Tena, 2) YCKOpeHHe, 3) HauyaJlbHYI0 U KOHEYHYI CKOpPOCThb, 4)
nepemeleHue, S5) cuily, 6) HauyalbHbIi W KOHEYHBIH MMILYJIbC, 7) Ha4daJbHYI0 U KOHEYHYIO
KUHETHUYECKYIO SHEPIHI0, 8) MEXaHUUECKYI0 padoTy, 9) MOLIHOCTb.

Bapuanr Macca, kr Bpewms n1BukeHus, ¢ YpaBHEHUE JBHKEHUS

1 01 5 x=3+15t-4t°

2 5 2 = -5+t

3 0,7 15 x= -5-2t°
3agaua 4

Onpenenure MOJIIPHYIO MacCy BEILIECTBA.
Bapuant 1 2 3
C,HsOH NaCl CoHg

3agaua 5

Omnpenenure abCOMIOTHYIO M OTHOCUTENBHYIO BIKHOCTh B BaroHe (Kyre) moesza, eciu peOeHOK BO
BpeMs €1l pas3yivil BOAY Maccoil M mpu Temreparype t.

Bapuant 1 2 3

m, Kr 3 0,2 1

t,°C 15 27 30

V, M 5 100 15
3agaua 6

Kunkocts ABkeTcs Mo KanmwuisspHod TpyOke. Ilo maHHBIM mapamerpam OIpeneauTe BEIUYUHY
0003HAUCHHYIO *, a TakXe CUIy MOBEPXHOCTHOIO HATSIKEHHUS M SHEPrHI0 MOBEPXHOCTHOIO CIIOA
KUJKOCTH.

Bapuant 1 2 3
o, H/m 0.073 * 0.024




p, KI/M° 1000 13600 800
d, mm * 1,8 1
g, m/c” 10 10 1.6

h, M 0.1 0.05 *
3amaya 7

Kars mox s, Hecymas 3apsij (|1, IPU OCBEIICHUH MOTepsiia (mpruodpena) 3aps (. Kakum cran 3apsi
Karuti?

Bapuant 1 2 3
Ji +2e -S5e +7e
02 [Torepsin [Ipuobpen | [orepsiHo 2e
le 2e
3agaua 8
Ornpenenure BeIMYUHY 0003HAYEHHYIO 3BE3/J0UKOM.
Bapuant 1 2 3

Cuna, mH 12 * 16
3apsy 1, HKn 4 2 *
3apsin 2, HK 2 1,8 3
Paccrosinue, cm * 3 5
JusnexTpudeckas IPOHUIIAEMOCTb CPEIbl 2 15 2,2

3amaya 9
Ornpenenuth HAPsHKEHHOCTh PE3YJIbTUPYIOUIETO TOJIs B TOUKE A pacnoyioKeHHOW Ha JTWHUU 3apsigal
v 3apsiga2, ecliu:

Bapuant 1 2 3
3apsanl, mxKn 16 4 3
3apsan2, MmxKn 2 S) 4
Paccrosiauel, cm 3 5 2
Paccrosaue?2, cm 6 4 5
JsnexTpudeckast IpOHUIIAEMOCTb

2 2,1
cpeibl 1,8
Pacnionoxxenue Touku A Me:xy 3apsaamMu 3a 3apsaom1 3a 3apsom2
3amaqa 10

[Tnockuii KOHIEHCATOp, COCTOSIIIMN W3 KPYIVIBIX IUIACTHMH PaguycoM I, pasfelieH MPOCIOWKOH ¢
JIMAJIEKTPUYECKON MPOHUIIAEMOCThIO € M TOMIUHON d. 3apshkeH KOHIEHcaTop 10 HampspkeHus U.
Haiitu: 1) emkxocTh KOHJEHcaTopa; 2) 3apsJ Ha IUIACTMHKAX; 3) SHEPIUI0 3JIEKTPHUECKOro MO
KOHJIEHCATOopa.

Bapuant 1 2 3
3 1 2.1 6
r, cM 11 10 8,9
d, mm 9,8 1 1,3
U,B 27000 2400 1600
3amaua 11

Uerblpe KOHJIEHCAaTOpa COEQUHEHBbl B Oarapero, NOJKIIOYEHHYIO K HCTOYHUKY HaNpsLKEHUS.
Omnpenenure: 1) oOIyI0 AIEKTPOEMKOCTD; 2) o0t 3apsa; 3) 3apsa Ha KakIOM KOHAeHcaTope; 4)
HaIpsHKEHUE Ha KaXKJIOM KOHJICHCATOPE.

| Bapuant | 1 ‘ 2 ‘ 3




C1, MKD 2 1 3
Co, MKD 1 1 2
Cs, MKD 2 3 4
Cy4, MKD 4 2,5 2
U,B 100 1000 500
Tun Bce nocnegoBarensio | Bee mapamiensHo C; u C, nocaemoBarensrHO, a
COETUHEHUSI Cs u C4 mapasmienbHo

3anmava 12
B pesynbraTe mpoTeKaHUs 3JICKTPUYECKOTO TOKA 4Yepe3 J>KUIKOCTh BBIJEISETCS HEKOTOpas Macca
BeniecTBa. OnpenennTe BeTUINHY 0003HAUYCHHYIO *.

BapuaHT | Macca, | Cuna | Dnekrpoxumuueckuil | Bpems, ¢ | Hanpsoxenue, | Comportusie-
MI TOKa, A SKBUBaJIEHT, KI/Kn B aue, Om
1 1800 * 0,36-10° 2500 20 *
2 650 * 0,62:10° 582 * 3
3 210 0,86 1,12:10° * 4,3 *
3amava 13

ITo 3amaHHBIM MapaMeTpaM 3JIEKTPOCXEMBl paccuuTaiTe: 1) obliee conpoTUBICHHUE LENH; 2) OOLIMii
TOK; 3) MaJeHue HaNpsHKEHUs] Ha BHEIIHEH 1enu; 4) majJeHrue HanpspKeHUs Ha BHYTPEHHEH uenu; 5)
TOK KOPOTKOT'O 3aMbIKaHMSL.

[Tapamerpsl 1 2 3

Onc, B 10 20 15
Conporusienne, Om 2 1 0,5
Buytpennee conporusienune, Om 0,1 0,2 0,5

OneHounble MaTepuaabl arrectanuu no gucuumianne [11.3 ®dusuka

1. Ox3amen
1.1 IlepedeHb BONPOCOB K SK3aMEHY:

NogkrwdE

MexaHn4yeckoe ABUKEHUE: OCHOBHBIE XapAKTEPUCTUKU U BUJIBIL.
KunemaTnka npsMoiIMHENHOr0 paBHOMEPHOTO JBMKEHUS MATEPUATIbHON TOUKH.
KuneMartnka npsMoJIMHENHOIO PAaBHOYCKOPEHHOTO JIBUKEHHUS MaTEPUAIBHOMN TOUKHU.
KunemaTnka KpUBOJIMHEWHOIO JIBU)KEHHSI MATEPUAIIBHON TOYKH.
Cuna. 3akons!l HetoToHa.
3aKOH BCEMUPHOTO TAroTeHus. Cuiia TSKECTH.
Cuna ynpyrocru.




8. Bec tena. HeBecomMoCTb.

9. Cuna TpeHwusl.

10. Mmmynbe. 3aKOH COXpaHEHUs UMITyJIbca. PeakTHBHOE IBUKEHUE U €T0 IPUMEHEHHE.
11. PaGora 1 MOLIHOCTS.

12. MexaHu4ecKkasi SHEPTHUs U €€ BUJIbI. 3aKOH COXPAaHEHHS SHEPTUU.

13. OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX 00OOCHOBaHHE.

14. Temmneparypa. OcHoBHoe ypaBHeHHE MKT.

15. VpaBuenue MenpeneeBa-Knaneipona. M3omporeccsl.

16. Buyrtpennss sueprus. Pabora rasa.

17. TlepBslii 3aKOH TEPMOJUHAMUKH U €T0 IPUMEHEHHE K H3oIpoleccaM. AnradaTHbIN Ipoliecc.
18. Temnoseie nBuratenu. KIIJ[. Btopoii 3akon TtepmommHamuiku. OOpaTumble W HEOOpaTUMBIC
MPOLIECCHI.

19. dazoBslii nepexos KuaKocTh-nap. Mcnapenne u konaencamus. Kunenue.

20. Bnaxuocts. [Ipubops! A1 n3MEpEeHUs BIAKHOCTH.

21. TloepxHoctHoe HaTspKeHHe. CMaunBanue. KanunsipHble sBICHUS.

22. Ctpykrypa TBepaoro tena. Kpucrannusauus v riaBieHUe TBEPIbIX Tell.

23. MexaHU4ecKre CBOMCTBA TBEPIBIX TEIl.

24. DnexTpuyeckui 3apsia. 3aKOH coxpaHeHus 3apsana. 3akoH Kymnona.

25. DnexTpudeckoe 1moJie ¥ ero XapakTepUCTUKU. [[pHHINTT Cynepo3UIIN TOJICH.

26. PaboTa cHJI DJIEKTPOCTaTUYECKOTO TTOJIS.

27. Tlorennuai. DKBUMOTEHIIMAIBHAS TOBEPXHOCTb.

28. DnexTpuyeckoe moiie B BemecTBe. [[pOBOAHUKY U TUAIEKTPUKH B AIEKTPUUECKOM IOJIE.
29. DnekrpoemkocTh. KoHeHcaTop. DHEPrus KOHACHCATOPA.

30. ITocTostHHBIN AIIEKTPUUECKHI TOK U €ro XapakTepucTUKu. 3akoH OMa JJisl y4acTKa IIeTH.
31. 3axon Oma ans yuyactka menu. IlocienoBarenbHoe U MapauieIbHOE COSAUHEHHE MMPOBOJIHUKOB.
PaGota, MOIITHOCTD U TETIIOBOE AEHCTBUE TOKA.

32. DJIC. 3akon Oma a1 monHoM nenu. KopoTkoe 3amMbIkaHue.

33. DnexTpuueckuil TOK B MeTauiax. CBEpXIpPOBOAUMOCTb.

34. DnexTpUyYecKHil TOK B pacTBOpaxX M pacIuiaBax IEKTPOIUTOB. DIEKTPOIIU3.

35. DnekTpUyecKHil TOK B BaKyyMe.

36. DiexTpuYecKHii TOK B rase.

37. DnexTpuyecKHil TOK B MOaynpoBoaHuKax. [TomynpoBoaHukoBslit 1uos. Tpan3ucrop.
38. MarHuTHOE TI0JI€ ¥ €T0 XapaKTepUCTHKH. 3aKOH AMIiepa.

39. Cuna Amnepa u Jlopenua.

40. MarHMATHBIA ITOTOK. 3aKOH AJIEKTpOMarHuTHOM nHaykwH. [Ipasmio Jlenna.

41. MaruautHsblii notok. UHaykTHBHOCTE. CaMOMHTYKITHSI.

42. MexaHn4ecKue KoJeOaHusl.

43. MexaHU4YeCKHE BOJIHBI.

44. 3ByKOBbIE BOJIHBI U UX XapaKTEPUCTHKU.

45. CBoOOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHUS B KOHTYPE.

46. IlepemeHHBIN TOK U ero noiay4deHrne. COmpoTHBIICHHUE B IIETH EPEMEHHOTO TOKA.
47. TlepeMeHHBIH TOK U €ro nojyyeHue. MIHIyKTUBHOCTD B LIEMH NEPEMEHHOT0 TOKA.

48. TlepeMeHHBII TOK U €To MojydeHne. EMKOCTP B 1ieTnH epeMeHHOT0 TOKa.

49. Tpanchopmatop. Ilepenaua u pacnpeesneHue JMEKTPOIHEPTUH.

50. DnexTpoMarHUTHBIE BOJHBI U X TIOJTyYCHHE.

51. Ipunuun I'rolirenca. 3akoH oTpakeHus cBeta. [TomHOe oTpaxkeHue cBera.

52. Tpuanun [olirenca. 3aKoH IPETOMIICHUS CBETA.

53. JIMH3BI: OCHOBHBIE XapaKTEPUCTHUKH U BUIBI.

54. Untepdepenuus ceera u ee IpuMeHEHHE.

55. /ludpakuus cBeTa U ee IpUMEHEHHE.

56. [lucriepcus u MOISIpU3aIHsI CBETA.

57. Nsnyuenue. COeKTpsbI.



58. ®ot0o3(PPeKT u ero npruMeHEHHE.

59. Ctpoenue atoma. OnbiThl Pezepdopaa. Anepubie cunbl. Jlegekt Macchl.

60. Teopus bopa. Jlazepsr.

61. PammoakTuBHOCTH. PagnoakTuBHBIE IPEBpalleHs. 3aKOH PaJHOaKTHBHOTO pacraia.
62. SlnepHble peakuuu: BUABI U IPUMEHEHHUE.

2. TecroBble 3a1anusi. OueHKa Mo pe3yjabTaTaM TeCTUPOBAHUS
2.1 IlpumepHsle 3ajaHKs TECTA!

1. 7 oqMHAKOBBIX JIMCTOB KPOBEIHHOTO jKeje3a uMetoT maccy 490kr. Pasmep kaxmoro nmucra 1%1,5 m.
Kaxkosa Tonmuna ogHoro aucra? ( INIOTHOCTH cTainu 7,8 T/Ky0.cM)
A)8vMm B) 7Mm C) 6MM D) Smm
2. Ectb aBa smuka, uMmenmue GopMy OpSMOYTOJIbHOTO Mapaiiesenuiea, B OCHOBAHUM KOTOPOTO
JEKUT KBajapar. BeicoTa nepBoro smuka B 2 pa3a MEHbLIE BHICOTHI BTOPOTO AIUKA, a IEPUMETpP AHA
MEepBOro sirka B 2 pa3a Oojblle, YeM y BTOpPOro. Y Kakoro siiuka BMECTUMOCTh OOJbIIE U BO
CKOJIbKO pa3?
A)V(1)=V(2) B)2V(1)=V(2) C)4V(1)=V(2) D)V(1)=2V(2)
3. Macca ky6a 76,8 T, TuIomiais Bceid moBepXHOCTH Kyba 96 kB.cM. M3 kakoro mMarepuaia U3roToBJICH
Ky0?
A) u3 amromunus; 2,7 r/Ky6. cM
B) u3 cranu; 7,8 r/ky6. cMm
C) u3 oprcrekina; 1,2 1/ky6.cMm
D) u3 menu; 8,9 r/ky6.cm
4. U3 mynkta A B myHKT B aBTOMOOMIIB Ipoexai co ckopocThio 30 kM/4. OOpaTHO 3TO K€ PACCTOSHUE
OH Mpoexall co ckopocThio 60 km/4. KakoBa cpeiHss CKOPOCTh HA BCEM ITyTH?
A)45km/a B)40xm/a  C)35km/a D) 30 km/q
5. Bec kaproHHoro smmuka c¢ 50 mokonaakamu paBeH 54 H. Omnpepenuts mMaccy OJHOM IUIMTKU
II0KOJIaJ1a, €CJid Macca myctoro suiuka 400r.
A)300r B)200r C)100r D)400r
6. Mennyto neranb Harpenu. YTo mpousoiaer ¢ Mmaccoi, 00beMOM U MIIOTHOCTBIO?
A) Macca yBenmU4UTCSs, 00bEM YBEJIIMUUTCS, IFIOTHOCTh OCTAHETCS] HEM3MEHHOM
B) macca yBenuuutcsi, 00beM OCTaHETCS HEU3MEHHBIM, IIJIOTHOCTh YBEJIIMYUTCS
C) macca ocTaHeTcst HeU3MEHHOH, 00beM YBEIIMYHUTCS, TNIOTHOCTh YBETHUUTCS
D) macca ocranercss HEU3MEHHOM, 00bEM YBETUUUTCS, TUIOTHOCTh YMEHBIIUTCS
7. AxBapuyMm umeer Gopmy Kyba co ctopoHoi 1mM. OH noBepxy HamojJHeH Boaod. Bo ckombko pas
OTJINYAIOTCSI CHJIBI JIABJICHHS Ha JIHO U Ha OJIHY OOKOBYIO CTEHKY Ky0Oa?
A)2paza B)4paza C)oagunakoBel D) 6 pa3
8. Ilocne mocagku pbrbaka B JIOAKY C BEPTUKAJIbHBIMU CTEHKaMH U IUIOIIAJbIO JHA 4KB.M JIOJKa
norpysuiack B Boay Ha 20cMm. OnpenenuTs Maccy pbibaka.
A)65kr B)70kr C)75kr D)80kr
9. IIpoBonuTcst 1abOpPaTOPHBIM OMNBIT: Mepel JUH30H Ha paccTossHUM 20 CM IOMENIAloT CBedy.
[lepenBuras skpaH, MOJYYarOT YE€TKOE M300pakeHHE cBeud Ha pacctossHur 60 cM ot jauH3bL. Uemy
paBHa onTuyeckas cuiia 1uH3bl? Kakoe yBennueHue fnaet auH3a?
A) 7,6 nontp; 3 B) 6,2 mutp; 4 C) 6,7 notp; 3 D) 7,2 aotp; 4
10. Bo Bpemst TpeHHPOBKH CIOpTCMeEH npobesxan 6,5 kpyra uamerpom 100m. Kakoii myTs mpobeskain
CIIOPTCMEH U YEMY PAaBEH €ro MOJYJIb MepeMeleHus?
A) nytb 1kM, nepememienue 0,05 km
B) nyts 2 kM, nepememienne 0,10 km
C) nmyts 3 kM, nepemerienue 0,15 km
D) nyts 4 kM, nepemenienue 0,20 km



11. B TeyeHue AHA yIUTKa MOJHUMAETCS MO CTONOy Ha 4M, 3a HOYb — oOIyckaercsi Ha 3M. B
MOHECIBPHUK YJIUTKAa Hadalla BOCXOXJACHHE OT mogHoXwus 10-merpoBoro crosnba. B kakoil neHb
HEJIeH yIUTKa T00epeTcst 10 BEPIIUHBI cToI0a?

A)BuerBepr B)Bmatauny C) B cy0oboty D) B BocKkpeceHbe
12. Ha ckonbKO myTh, IPOIAEHHBIH CBOOOJHO MANAIOMIMM TEJIOM B MOCIEAHIOI CEKYHIy MaIeHHS,
0oJbIIe MYyTH, MPOUIECHHOIO TEJIOM B MPEINOCIECIHIO CeKYHAY MajieHus ( g MPUHATh paBHBIM 9,8
M/KB.C) ?

A)29,4m B) 19,8 m C)9.8m D)49wm
13. HeobGxomumo ompenenuth AeekT Macchl supa kuciopoga O, ¢ 3apsaoBBIM YHCIOM — 8 U
MacCOBBIM 4HucIOM 16. macca sapa kuciopoaa 1599491 a.e.m., macca nmporona 1,00728 a.e.m.,
HelitpoHa 1,00866 a.e.m.

A)0,133 aem. B)O0,144a.em. C)0,155a.em. D)O0,166 a.e.m.
14. Yepe3 kakoil IpoMEXyTOK BPEMEHHM KOJIMUYECTBO PaJUOAKTUBHBIX aTOMOB YMEHBIIUTCS B 4 paza y
CeJieHa, ecliv Mepuo/I roiypacnazaa ero paseH 120 cytkam?

A) 100 cytrok B) 170 cyrok  C) 240 cyrok D) 310 cyrok
15. IlpoBognuk jiuHOM 30 CM pacnojioKeH TOpu3oHTaIbHO. Kakoe 3HaueHWEe [0KHA HMETh
MHAYKLIUS MarHUTHOTO IOJI, YTOOBI Chila TSDKECTH IPOBOJHMKA Maccoil 6 I' ypaBHOBEIIMBAJIaCh
cunoit Amnepa? [1o nmpoBogHuKy TedeT ToK 5 A (mpuHAThg=10 M/KB.C)

A)30mMTn B)40wmTa C)50mTn D) 60 mTa

16. Ilepuon momypacnazga 1e3us 27 net. OnpeaenuTs Maccy HepacmaBlierocs me3ust mocue 135
JIET paJIMOAaKTUBHOI'O paciaja, eciiy epBoHayalibHas Macca 1e3us 8 kr. OTBeT 1aTh B rpaMMax.

A)125r B)250r C)500r D)1000r

17. Onpenenuth paboTy, KOTOPYIO HEOOXOAMMO COBEPIIUTH MPHU MOIbEME Ipy3a Maccoir m = 250
KI' Ha BbICOTY /{ = 12 M ¢ nomo1ubio noabseMuuka, eciu ero K111 pasen 80 %.

A) 2850 Ix. B) 3050 x. B)350 Ix. C)3750 x. D)4050 dx.
18. Msu GpoteH ¢ 3emiu co ckopocThio V = 20 Mc. Ha kakoif BbICOTE €ro KHHETH- YeCKasi IHEPIHsl
OyZIeT paBHa €ro MOTEHIMAIbHON SHEPTUu.

A)10m. B)I5m. C)20m. I)25m. D)30wm.
19. Temo maccoit m = 15 kr mogano Ha BeIcOTY H = 8 M. Ha CKOJIBKO YBENMYHTCS €r0 MOTEHIHATbHAS
sHeprus?

A) 1000 Tx. B) 1200 Ix. C) 1400 Ix. D)1600 Ix.
20. lns cxxatus mpyxuHbl npuioxena cuna B F= 100 H. Kakas pabota coBepiiaercs, ecnu npyxuHa
ckara Ha X =4 cm?

A)4 Ix. B)8Ix. C)I12 Ix. D) 16 JIx.
21. OnpenenuTh MOIHOCTD ABHTATENS TU(TA, TOJHIUMAIOIEro rpy3 Mmaccoir M = 300 xr Ha BeIcOTY H
=12m3at=30c?

A) 1200 Br. B) 1600 Br. C) 2000 Br. D) 2400 Br.
22. Tpomneitbyc maccoit m = 12,5 T nBMXKeTcs paBHOMEPHO MO TOPU3OHTAIBHOMY Y4YacTKy IMyTH
mHow 1= 500 M. OnpeaenuTh paboTy ABUTATENEH TPOJIeHOyca Ha ITOM ydacTKe.

A) 47500 k[Ix. B) 52600 k/Ix  C) 57900 xJIx. D) 62500 x/Ix.
23. Toab€ MHBI KpaH MOJHUMAET Ipy3 Maccoil 4,5 T Ha BbicoTy H = 8M. MommocTs kpana 12 kBT.
CKOJIBbKO BpEMEHH 3aTpayeHo Ha HOILE M rpysa?

A)25c. B)30c. C)35c. D) 40 c.
24. OmpenenuTh [aBlIeHHE Tpy3a Ha TMOBEPXHOCTh CHEra: cuja, ICHCTBYIOIAs Ha JaHHYIO
MOBEPXHOCTH, paBHseTcs F = 800H. [Tomians mosepxHoctu S = 0,4 M2,

A) 2000 [Ta.  B) 2400 Ia. C) 2800 ITa. D) 3200 ITa.
25. IlepBrIe ToM9aca MyTH MBI €Xad HA MalluHE cO cpeaHel ckopocThio V1 = 40 km/4, cremyromniue
rojiyaca Mbl, IEPeceB Ha BEJIOCHUIEbl, eXxalu co ckopocThio V2 = 20 km/4. OnpenenuTsh CpeaHIon
CKOPOCTh Ha BCEM ITyTH CJIEI0BaHUSI.

A)26 km/u.  B) 28 km/u. C) 30 km/u. D) 32 km/u.



2.2 CootBercTBUE MEXAy OanbHON CHCTEMOH M CHCTEMOW OLIEHHUBAaHHMA IO pe3ylbTaTaMm
TECTUPOBAHUS YCTAHABIMBACTCS OCPEACTBOM CIIETYIONICH TaOIHUIIbI:

OOBEKT OLIEHKH

ITokazaTenu
OLICHUBAHHUS
pe3yIbTaTOB

oOyueHus

Orenka

YpoBEHb PE3YIBTATOB
oOyueHus

OO0yuaromuiicst

Menee 5 0auioB

«HeynoBneTBOpUTEIBLHO»

Huskuii ypoBeHb

6-5 6amioB «Y 10BIETBOPUTEIILHO) IToporoselii ypoBeHb
8-7 6amnoB «Xoporo» [ToBbIIEHHBIN YPOBEHB
10-9 6amioB «OTIYHOY Bricokuii ypoBeHb

2. 3 Onenka oTBeTa 00y4aroIerocsi Ha BOIPOCHI HYK3aMEHAIIMOHHOTO Oniera

2.3.1 [Ipumep Omneta st sx3amena o aucuuminae O0/].13 dusuka

/aIbHEeBOCTOYHBIN FOCYAapPCTBEHHBbIH YHUBEPCUTET NMYyTell cO001eHns

ITLK
MareMaTHdeckre u
eCTCCTBCHHOHay‘-IHLIe
JHACIUATUIMHBI

2 cemecTp,
2023-24 yuebHbIl TOA

DK3aMeHaIMOHHbBIN OneT Ne 3

M0 JUCILUTIINHE

00/1.13 PUIUKA

Haspanue

JUTSL HaIlpaBJICHU S HOZ[FOTOBKI/I/

CIICIHAJIbHOCTH

13.02.07

DnexTpocHab)keHue (1Mo oTpacisaMm)
BUJI, Ha3BaHUE, PO UIIb/CrICHUaTH3AINS

«YTBEPKIAIO»

npeacenarens [TIK

Hacenxuna E. B.
(5[0

« » .2023T.

1.KunemaTnka KpUBOJIMHEWHOTO JABHKEHHSI MATEPHAIBHON TOUKH.

2.0Hpe,[[eJ'II/IT€ KOJIMYCCTBO MOJICKYJI COACPIKAIINUXCS B 1 xr KucJopoaa.

2.3.2 Ilpumep Owmitera i sk3amena o quctuminae O0/].13 dusnka B Buae Tecra

Ja1bHEeBOCTOYHBIN FOCYAapPCTBEHHbIH YHMBEPCUTET NMYyTell coo01eHnst

K
MaremaTHuecKkue u
€CTECTBEHHOHAYYHbIE
JUCLUIIINHBI

2 cemecTp,
2023-24 yuebHbIi TOA

DK3aMeHaIMOHHbBIN OneT No 3

M0 JUCIUTUINHE

OO0/.13 ®PU3UKA

Ha3panue

JUIA HalpaBJICHU A HOJIFOTOBKI/I/

CIICIHaJIbBHOCTHU

13.02.07

DnekTpocHabkeHue (Mo oTpacisaMm)
BUJI, Ha3BaHUe, MPODUIIL/CICIIHATH3AIINS

«YTBEPKIAI0»

npeacenarens [TIK

Hacenkuna E. B.
[0)5(0)

« _»  .2024r.




1. BepiOepure aBa yTBep:KIeHHs, KOTOpPble BEPHO ONMCHIBAIOT JABWKCHHE ABTOMOOWJIS, W
3anMIINTe HOMEPA, N0 KOTOPHIMHM OHH YKA3aHbI:

1)[1MakcumasbHasi CKOPOCTh aBTOMOOWIIS 32 BECh IIEPUO.T HAOIIOACHUS cocTaBisieT 72 1km/d.
2)[ 1 ABTOMOOMJIb HE IBUTAJICSI PABHOYCKOPEHHO, C YMEHBIICHUEM CKOPOCTH.

3) UMuHuMaIbHBIA MOAYIIb YCKOPEHUS aBTOMOOHIIA | M/,

4)[1ABTOMOOMIIH OCTAaHOBHIICA uepe3 60(]c.

5)[1Yepe3 10[]c aBTOMOOMIIbL OCTAHOBHIICS U TIOEXaJI B 00OpaTHOM HAITPaBJICHHH.

2. Ha pucyHke u300pazkeHbl TPH cocyaa ¢ KkuAKocTsiMU. [lomaam qHa Kakaoro m3 cocy0B
paBHBI. B nepBom cocyne Haxoaurcs 3¢up (IJIOTHOCTH paBHA 800 1kr/m’); BO BTOpPOM | |— BO/1a;
B TpeTbeM||— OeH3MH (IJIOTHOCTHL pPaBHAa SOODKF/M3). CpaBHuTe JaBJIeHUA
JKMIKOCTel P1, P2 M P3 HA THO COOTBETCTBYIOLIEro cocyaa. B orBer 3ammmmre

] HOMeEpa COCYI0B.

3. IlpoumuraiiTe TeKCT M BCTaBbTe NpomylleHHbIe ciaoBa: 1) coxpansiercs,
2)[lyBeauuuBaercsi, 3) |l yMeHbIIAETCS.
CJi0Ba B 0TBeTEe MOT'YT NOBTOPATHCS.

CHOpTCMCH, IpbITrast B BBICOTY, OTTAJIKUBACTCA OT IMOBCPXHOCTHU 3emau. IlorenumanbHast OHCPIruAa

cropTcMeHa , KHHETHYECKas JHEPIHs CIIOPTCMEHA IO Mepe
2 noaséMa . B pesynsraTe Takoro B3aMMONEHCTBHS CKOPOCT
' h’\ 3eMi  HOYTH , TIOCKONBbKY 3eMiIsl MMEET OdYeHb OOJIBIIYIO
\_ }_.f 3 Maccy 110 CpaBHEHHMIO CO CIIOPTCMEHOM.
4

4. Ha oaHy u3 rpaHeii CTeKJISHHOW NMPU3MbI U3 BO3AyXa majaer Jy4
cBeta (cMm. puc.). U3o0pa3ute npuMepHbIH X0/ Jy4ya B IPU3Me U MOCJIe
BBIX0/1a CBETA U3 CTEKJIA B BO3IYX.

5. U3 oaHopoaHoii MeTanjMyecKoii MPOBOJIOKH cAelaHO Koablo. HanpskeHue Ha moJjiocax
HCTOYHHKA TOKa mocrosaHHo. Kak wu3Mmensitca ooliee

=
£ C:n CONPOTHBJICHHE H MNOTpedJsieMass MOIIHOCTb WENH, eCJIH
300 ' nepekJjroyartesas K nepesectu U3 moJioxkeHusi 3(1B moJioxkeHue
200 2?
100 /[ Hns Kax 101 BEJIMYMHbI oIpeieNIuTe
- COOTBETCTBYIOIIUI XapaKTep N3MEHEHHS:
g - 1)[TyBenuautcst
. 0 20 30 40 o
; : 2)[ ] yMeHBIIATCS
3)[/He u3MeHUTCS
! 3anummTe BbIOpaHHBIE NHQPBI U KakKIOM
01 : ¢usnueckoit BenmumHbl. Ludpsl B oTBeTe MOTryT
! ! TIOBTOPATBCA.
: : PELYBIEFD
TR TR TR T 6. Ha  pucynke mpeacraBjieH  rpauk
3aBHCUMOCTH  TeMIepaTypbl  BellecTBa  OT
BpeMeHH ero HarpeBaHHsl MPH HEM3MEHHOI MOIIHOCTH HarpeBaTeJs. 1 2

ITepBoHa4abHO BeleCTBO HAXOAMJIOCH B TBEPAOM COCTOSTHUM.
Bribepute aBa BEpHBIX YTBEPXKACHUS, COOTBETCTBYIOLIUX JAHHBIM
rpaduka. 3anuIImTe B OTBETE UX HOMEpa.

3
& l




1)[ITemneparypa TUIaBICHHS BELIECTBA  paBHA
30001°C.
2)[IB wunrepBane Bpemenu ot 100go 30 wmuH.

BHYT 100 km/a &) kM/u
pean @ & ®
ag A 160 kM B 100 kM, C
JHEP

I'Msl BELIECTBA HE U3MEHSIIACh.

3) I Tem0€MKOCTh BEeLIeCTBa B TBEPIOM COCTOSIHUU B
1,5 paza MeHblIe TEIUVIOEMKOCTH BEIIECTBA B JKUIAKOM
COCTOSIHUMU.

- F, km/y

100
80
60
40
200 —

0]

4)[1Yepe3 40 MuH. OT HaYaja HarpeBaHUs BCE BEIIECTBO HAXOAMUIOCHh B Ta3000pa3HOM COCTOSHHH.
5)[1Yepe3 15 MuH. OT Hayajla HArPEBAHUS YACTh BEIIECTBA HAXOAMJIOCH B TBEPIOM COCTOSIHUH, A

4acTb| |— B JKHUIKOM.

MeXKIY

(=

PHCYHKe
NpeacTaBJIEHbI
paccrosiHus

nynktamu A, Bu C, a Takike OorpaHuYeHHUs] HA CKOPOCTh [BHMKEHHSI HA COOTBETCTBYHIIUX
yuactkax nytu. Ha rpaduke mnpeacraBiieHa 3aBHCHMOCTb CKOPOCTH OT BpeMeHHM s
aBTOMOOWIISA, KOTOPBI npoexasa nyTh oT A 10 C. HapymaJj a1 aBTOMOOMJINCT YCTAHOBJIEHHbIE
OrpaHUYeHHs HA CKOPOCTH ABU:KeHNsI? 3aNMIIUTe pellleHue U OTBeT.

8. Hccaenys 3jeKTpuyeckoe CONPOTHBJIEHHE MeTAJJIMYECKOH NMPOBOJIOKH, YYUTEeIb HA YpPOKe

co0pas  JJIEKTPUYECKYH IieNlb, MPEACTABICHHYI0

Ha

pHCYHKe.

Ipu

nepeaBUKeHUH

NoJI3yHKa K B10JIb NPOBOJIOKH y4Yaluecss HA0/II01aJIM M3MEHEHHEe SIPKOCTH CBEYCHHUS JIaMIIbl
HakajauBaHuA. C Kakoi 1eJibio ObLT NPOBeIEH JAHHBIH ONbIT?



9. Bam Heo0X0QUMO HCCJIEI0BaTh, KaK MEHSIeTCSl JaBJIeHHE BO3IyXa NPH H3MEHEHUH €ro
00béMa, ecaM Apyrue mapaMeTrpbl BO3JAyXa OCTAalOTCHd Heu3MeHHbIMHM. HMmeercs ciaenyromee
o0opynoBanue (CM. puc.):

— cuwiab(gon (mpudop, Npu NMOMOIIM KOTOPOr0 MOKHO H3MEHATHh 00bEéM BO3AyXa; CWIb(OH
MOJKJII0YAETCHA K MAHOMETPY);

— MAaHOMeTP;

— COCY/l C BOJOM;

— ropeJjka.

B oTBeTe:

1.JOnumuMTe 3KCNePUMEHTAIbHYI0 YCTAHOBKY.

2.1OnuummTe MOPSAOK JeiicTBUH NP MPOBeIeHHH UCCIIeTOBAHUS.

10. IToyemy HeJib3sl OTCOETMHATH NMbLIECOC U3 CETH, JAepP:Kach 3a Kadeiab?
IInLaecoc

YCTpoicTBO mBUIECOCa ¢ MOMEHTa ero n300peTeHus B 1860-X IT. OCTAJIOCh B OCHOBHOM TIPEKHHM:
3JIEKTPOBEHTUIISATOP, CO3/1aBasi pa3peKEHUE B KaMepe, 3acachlBAaeT yepe3 IUIAHT C HACaJKAMH IbLIb
BMECT€ C BO3AYXOM M, TPOIyCKas BO3IyX 4Yepe3 HECKOJBKO NbUICYJIOBUTENCH ((UIBTPOB),
BBITAJIKMBAET €ro HAPYXKy. B NpOMBINIIEHHBIX MbUIECOCAX KPYNHBIA MycoOp, Momajas U3 LUIAHra B
KaMepy-OyHKep, I/ie CKOPOCTh BO3AYIIHOTO MOTOKA HIDKE, OCeaeT Ha JHO. boiee Menkue 4acTHIlbI,
BOBJICKASICh B CIHPAJIEBUIHOE JBUKEHUE B CEMAapaTOpPE-LUKIOHE, «HE YJEPKUBAIOTCSI» B IIEHTpPE
II0TOKa, OTJIETasd Ha nepn(ioepmo. CDI/IJII)TpI)I TOHKOM OYHMCTKH, BBIIIOJIHCHHBIC W3 IOPHUCTOTO
MaTepuaina, CIOCOOHBI 3aJlep’KMBaTh MbUIb Pa3MEpoOM MeEHbIlle MUKpOHA. B psae mopeneit mepen
TakUM (QWIBTPOM pa3MeUlaloT BUXPEBYKD KaMmMepy C TEHHBIM BOJO-BO3JYLIHBIM  CIIOEM,
o0ecrieunBarOIIUM YJIaBIMBaHWE WbBUIM 3a Ccu4€T e€ cmauuMBaHMA. B Takux mblIecocax ecThb
CrielanbHbIil OyHKep ¢ BOJOH. COBpPEMEHHBIC MBLUIECOCHI — CIIOKHBIC MPUOOPHI: OHU OCHAIIEHBI
CHUCTEMOM aBTOMAaTUKH, KOTOPask MOKET, HAIIPUMEP, pearupysl Ha yMEHbILIEHHUE pa3peKeHUs B Kamepe,
CUTHAJIM3UPOBATH O 3aMOJHEHUN OyHKepa, MelIka GuiIbTpa U T.I1.

IIpaBuia 3KcmIyaTanuu

1. He ocraBmnsiiiTe BKIFOYEHHBIN MbLIECOC 0€3 MpUCMOTpa.

2. He oTcoenuHsiiTe MblIecOC OT CETH, JepkKach 3a Kabelb.

3. He TporaiiTe B1aXHBIMH pyKaMH BUJIKY WJIH IBLJIECOC.

4. He pomyckaiiTe KOHTakTa BOJIOC, OJEXKJbl, MaJbLEB C
OTBEpPCTHUSIMU B KOPITyCe IbUIECOCA.

5. He wucnonms3yiite mbiiecoc st cOopa BOABI U TOPIOUHX
BelecTB (OeH3MH, KEPOCHH).

Bynrep nas

VIO meL

DINERTROIRITCATET B BEWTILARTON: up e p b




CO,Z[ep}KaHI/IC IITKaJIbl OICHHUBAHHUA

DNEeMEHThI
HeynosnerBopu- | Y nosierBopu-
OLICHUBAHUS Xopomo OtnruHO
TEIHHO TEIBHO
CootBerct-
BHUE OTBETOB, | [lomHoe
dbopmymnu- HeCcOOTBeTCTBUE | 3HauutTenbHble | HesnauutensHbie | [lonHoe
pOBKa o BCEM | IOTPELIHOCTH MOTPEIIHOCTH COOTBETCTBHE
BOIIPOCOB BOIIpOCaM
(3aanuii)
Crpykrypa,
nocJie10Ba-
TEJIBHOCTh U
JIOTHKA
OTBETA. CootsercT-
[Tomuoe 3HAYUTENBHOE He3naunrensnoe
YMenue BHE KPUTEPUIO
HECOOTBETCTBUE | HECOOTBETCTBUE | HECOOTBETCTBUE
YETKO, IIpU OTBETE HA
KPUTEPHIO. KPUTEPUIO KPUTEPUIO
MOHATHO, BCE BOIPOCHL.
rpaMOTHO |
CBOOOJTHO
u3J1arath
CBOU MBICITU
ITomHoE
COOTBETCTBHE
YmMeHnue
JAHHOMY
YBSI3bIBATH
KPUTEPHIO.
TEOPUIO c | YMeHHue cBsA3aTh | YMEHHUE CBS3aTh | YMEHHUE CBA3AThH
. CnocobHOCTD
MPaKTUKOW, | TEOPUIO C | BOMPOCEI TEOPHH | BONPOCH!  TEOPHH |
B TOM YHCJIE | MPAKTUKOU u MPaKTUKH | 1 TIPAaKTUKH B pHp
BaTh 3HAHUS U
B o0jacTH | paboThl HE | IPOSIBIIETCS OCHOBHOM
MIPUBJICKATh
npodeccruoHa | MpOosIBISETCS. penxo. MPOSIBIISIETCS.
N CBEJICHUS U3
JBbHOU
Pa3JIMYHbBIX
paboThI
Hay4YHBIX
cohep
[Ipumeuanue: wuToroBass oIleHKa (opmupyercs Kak cpeaHss apudmMerudeckas

PE3YJIbTATOB 3JICMCHTOB OLICHWBAHM




