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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yuérom ¢enepaibHOl paboyeil mporpaMMbl BOCHUTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3yjbTaTaM OOyUeHHs], a TAKKe
YUUTHIBAET HEOOXOAMMOCTb peaju3alldd MEXIPEIMETHBIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU NpeaMeTaMu. B Heill onpenensitoTcss OCHOBHBIE
e u3ydeHus (U3MKU Ha YPOBHE CpeIHEero oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOGHMS Kypca (M3MKHU: JIMYHOCTHBIE, MeETaIpeJIMETHbIC,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3MKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca PU3nKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE PEeIMETHBIE pe3yIbTaThl M0 ToJaM 00y4eHHUS;

e cozepxanue yueoHoro npeamera «duszmkay mo rogam oOydeHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yueOHOro mpeaMeTra B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B c(hepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
IIOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydaromuxcsi, B (OpMHpOBaHHE YMEHUN MPUMEHATH HAYYHBI METOJ
MO3HAHUS [IPU BBINOJHEHUN UMHU YYE€OHBIX UCCIEAOBAHMM.

B ocHoBy Kkypca ¢pu3uku 11 ypOBHS CpeHEro o01iero oopa3oBaHus MOJI0KEH
pAI UEH, KOTOPhIE MOKHO pacCMAaTPUBATh KAaK MPUHIMUIIBI €70 OCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3AesioB (PU3UKHU, BKIIFOUAET KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBUM € HeW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUIN O CTPYKTYPHBIX YPOBHSIX MaT€pUHU, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLHaNa (U3MYECKOM HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
1 HKOJIOTMYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTMUECKHX MPHUIIOKEHUN H3yUEeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM NpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0OJieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro oOIIero
oOpa3zoBaHus SBISIOTCA (U3MUecKue Teopuu ((popMHUpOBaHUE TMPEICTABICHHUMN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBIICHUI U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J] B Kypce (M3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronuxcs.
Jli1st 6a30BOrO ypoBHS Kypca (GU3UKU — 3TO UCTOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OPAaTOPHBIX pabOT, KOTOPBIE B IPOTrpamMme
no Qusnke 0ObEIMHEHBI B OOIIMI CIHCOK YYCHHUYECKHX IMPAKTHUECKHUX padoT.
Boienenne B yka3zaHHOM TiepeyHe J1ab0paTOpHBIX paboT, MPOBOIUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIIACTCS YYaCTHUKaMU 00pa3oBaTebHOTO IMpoliecca
UCXOJIsl U3 OCOOCHHOCTEW IJIAHWPOBAHMS W OCHamleHus kKabuHeta ¢usuku. [Ipu
TOM O0ECIeYuBaeTCsl OBJIAJEHUE OOYYaIOIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAaHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIIBITOB 10 IPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonblioe BHUMaHNE YIEISETCS PEIIEHUIO0 PaCYETHBIX U KAUECTBEHHBIX 3aa4.
ITpu 3TOM J171s1 pacU€THBIX 3a7]a4 IPUOPUTETOM SBIISIFOTCS 3a/1a4U € SIBHO 3aJaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fesia Kypca, TaK M UHTErpUpYys 3HAHUS U3
pa3HbIX pa3zenoB. /[ KauyecTBEHHBIX 3a/1a4 NPUOPUTETOM SIBJIIOTCS 3aJaHUS Ha
OOBSICHEHHE MPOTEKAaHUS (PU3NYECKUX SBICHUM W TPOIECCOB B OKPY’KaIOLICH
XKU3HU, TpeOyrouue BblOOpa (U3MYECKOW Mojenu sl CUTyallud MpPaKTHKO-
OPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanusimu GPI'OC COO k MmaTepruasbHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIero oO0pa3oBaHMsS MOKEH HM3Yy4aThCs B YCIOBHUSIX MPEIMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSAX HHTEIPUPOBAHHOrO KaOWHETa MpPEAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYAOBaHHE JJIs BBINOJIHEHUS YKa3aHHBIX B Iporpamme Io
($u3KKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHoe o0opyaoBaHue (GOpPMUPYETCS B COOTBETCTBUU  C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  00OECleurMBaeT MOCTaHOBKY
NEPEUUCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpALUM IS
UCCJICIOBaHUS  M3Y4YaeMbIX SIBICHUH M  TOPOLECCOB, OMIHUPUYECKUX H
(dyH1TaMEeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0O0OpynOBaHME IJsi YYEHUYECKUX MPAKTUUYECKHX pabdoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUICKTHI
1abopaToOpHOro O00O0pYNOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JabOpaTopHil.

OCHOBHBIMM LIENSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIFOTCSL:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUMXcsi K HaydyHOMY
U3YyYEHUIO TPUPOABI, PAa3BUTHE HUX HHTEJUIEKTyaJbHbIX U TBOPUYECKHUX
CIIOCOOHOCTEIA;

e DPa3BUTHE MPEICTABICHUNA O HAYYHOM METOJIE MTO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOTO MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DHU3HKH;

e (dopMupOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JIOKA3aTENIbCTB;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU JUIsl Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTi>KeHue 3TUX 1eledl 00ecrneyrmBaeTcsl PeuIeHueM CIIEIYIOMUX 3a/1ad B

npolecce U3yyeHus Kypca GU3MKU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHus:

e TPUOOpETeHHE CUCTEMBI 3HaHUH 00 00IMIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHAX, BKIIOYAsl MEXAHHUKY, MOJEKYSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HUKY U 3JIEMEHTHI aCTPOPU3UKY;

e (dopMHpOBaHHE YMEHUN TMPUMEHITh TEOPETHYECKHE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKUX SBICHUH B TPUPOAE M IS TPUHATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNbo, 3ajay, MNOAPa3yMEBAIOLIUX CaMOCTOSTENIbHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W MPUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJIAJCHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHMS U MPOBEICHUS
(Gu3MUecKnX HKCIEPUMEHTOB, aHAIM3a M HMHTEpHpeTaluu HH(OopManuu,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHWE YCIIOBUU JIsl Pa3BUTUS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE CpEAHEro OOIIEro
oOpazoBanus oTBoauTCs 136 yacoB: B 10 knacce — 68 dacoB (2 yaca B HEJIEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamme Mo (¢U3MKE MepeyeHb Ja0OPaTOPHBIX M
NPAKTHYECKUX paboT SBISETCS PEKOMEHIOBAaHHBIM, YYHUTENb JIeJaeT BBIOOD
NpOBEJICHUsT JIa0OPAaTOPHBIX PadOT U OMNBITOB C YYETOM HWHIUBUIYATIbHBIX
O0COOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®uszuka — Hayka o npupone. HaydyHbie MeTOIbl NO3HAHUSA OKPYXKAIOIIETO
MHupa. PoJib 3KkcrieprMeHTa ¥ TEOPUHU B POLECCE TO3HAHUS PUPOIBL. DKCIIEPUMEHT
B (pusuke.

MopenupoBanue (U3MUYECKUX SBIEHUM M mpoueccoB. HaydHble rumotessbl.
duznyeckre 3aKOHbl U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTHHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Llemoncmpayuu

AnanoroBele U UU(POBBIE HM3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUS.
Cucrema otcuéta. TpaekTopusi.

ITepemenienne, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBI KOOPJIMHAT.
Ciio)xeHue nepeMenieHnil U CI0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTH, YCKOpPEHMS, MNYTH U TNEpeMEIICHU
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazieHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuposmmHeitHoe neuxenue. JIBrKeHne MaTepUaibHOM TOYKH MO OKPY>KHOCTH
C TIOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JUHEHHAS CKOPOCTb.
ITepuon m wactora obpameHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHu4yeckne YCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: CIHIOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIC U PEMEHHBIE MTEPEIAYH.

Jlemoncmpayuu

Moaenb CUCTEMBI OTCUYETA, WIUIIOCTPALMs KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[TageHue Tenm B BO3AyXE U B PA3PEKECHHOM MPOCTPAHCTBE.

Habnronenue nBwkeHuss Tena, OPOLIEHHOTO MOJA YIVIOM K TOPH30HTY H
FOPU30HTAIIBHO.



N3mepenne yckopeHusi CBOOOJHOrO MaieHHUs.

Hanpagnenne ckopocTy Ipu ABUKEHUHU M0 OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyeHne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOMU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE TMPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyenune nBUKEHUS IApUKa B BA3KOUW )KUJKOCTH.

N3yuenne nBmxeHus tena, OPOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HproroHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MatepuaibHOM TOUKH. TpeTuii 3akoH HproTOHA /1711 MaTepUalIbHBIX TOYEK.

3akoH BcemupHOro TtsiroreHusa. Cuna Tsbkectu. IlepBas kocMmuyeckas
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koadduument tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpanaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO TeNa.

MoOMEHT cuiabl OTHOCUTEIBHO OCH BpameHus. Iliedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudyeckue ycTpoWCTBA M MPAKTUUECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(hOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUM pPaBHOBECHsS TBEPAOrO TeENA, HMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTepUAIbHBIX TOYEK.
NMnynbC cuinbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunetnueckass sHeprusi marepuaibHOM TOouku. Teopema 00 H3MEHECHHH
KUHETHYECKON YHEPTHH.

[ToTenuuanbHas DHEPTHUS. [ToTenunanbHas SHEPrus yIpyro
nedopMupoBaHHON NPYKUHBL. [loTeHIIMaNbHAS Y)HEPTUS Tela BOJIU3U MOBEPXHOCTHU
3eMIu.

[ToTennnanbHple W HEMOTCHIMAIBHBIC  CHJIBI. CBsi3b  paboThI
HEMOTEHIMAJbHBIX CHUJI C U3MEHEHUEM MEXaHUUECKON YHEPTUU CUCTEMBI TEJ. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne ycTpoWcCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE IBMXEHUE.

[Tepexo MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OIMHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTrUu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep ABMKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BenlecTBa. MOJEIN CTPOCHUSI Tra30B, >XUIKOCTEH U
TBEPIBIX TEJI M 00OBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesiei. Macca u
pasmepsl Mosiekys. KonmndectBo BemnectBa. [loctosHHass ABorapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. lllkana temmneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU HACANIbHOrO raza. AOCOJIOTHAas TeMIeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. 1'a3oBbie 3akoHbl. YpaBHeHue MennaeneeBa—KianeipoHna.
3akoH [laneroHa. M30mponeccsl B UIC€AIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mpencTaBieHUE H3O0MPOLIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOWCTBA U TMPAKTUUECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJT OPraHUYECKUX COCTUHEHUM.

OnpiTel 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEXKMOJIEKYJISIPHOTO
B3aMOJICHCTBHUS.

Mojenb, WILTIOCTpUPYIOIIAs MPUPOAY AABICHUS ra3a HA CTEHKH COCY/Ia.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJCAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHHI
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U CIOcO0BI €€ n3MeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buasl  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEIUNIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[lonsitue 006 aamabatHom mporecce. I[lepBbIii 3aKOH TEPMOJMHAMHUKH.
[IpumeneHne TepBOro 3akoHAa TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEPTUM B TEIUIOBBIX MammHaX. KodpdUIMEeHT Moe3HOro
nencTBus TerioBor MamwuHbl. [ukn KapHo m ero ko3d@uiMeHT MOJe3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHudueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAUIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHYTpPEHHEW SHEpruu Tejla MpPH COBEPLIEHUU PadOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JAEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Tejla TP TEIIoneperaye.

OnbIT o a1abaTHOMY PaCIIMPEHHIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHusl, PpEaKTUBHOIO
JBUTATEIIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeuiecmea. Pazogvie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacelllleHHbI map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHU30TPOIKS CBONUCTB
kpuctamioB. Kunkue kpucrtamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpHUCTaJuIM3alus. Y jenbHas TerioTa niaasienus. Cyonnmanus.

VYpaBHeHue TemioBoro OanaHca.

TexHuueckne yCTpONCTBA M IIPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTMH IOJy4YEHHs] COBPEMEHHBIX MaTEpPHUAJIOB, B
TOM YHCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX NIAPOB.

Kunenue npy NOHM>KEHHOM JJaBJICHUU.

Crioco0bl U3MEpEeHHs BIaKHOCTH.

Habmronenune HarpeBaHys U IUIaBJIEHUS KPUCTAJIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIOB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne 0OTHOCUTEIBbHOM BIAXXHOCTH BO3yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anus Tei. DIeKTpruuecKui 3apsi. J{Ba Buaa s31eKTpUYECKUX 3apsiI0B.
[IpoBoAHMKM,  JUANEKTPUKHM U TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpssk€HHOCTh  3niekTpuueckoro mods.  [Ipuniun



CYIIEpHO3ULUU DIIEKTPUYECKUX TT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabota cun anektpocratuueckoro noust. [lorennuan. Pa3HocTh MOTEHIIMATIOB.
[IpoBOJHMKH W AWAPNEKTPUKH B AJIEKTPOCTATUYECKOM TMoje. [(udnekTpuyeckas
MPOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKas 3alluTa, 3a3eMJIEHHE AIIEKTPOIpPHOOpPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIMUIT JEUCTBUS DJIIEKTPOMETPA.

B3aumopelicTBre HaRNEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE TI0JIE 3apSIKEHHBIX TEJL.

[TpoBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3anuTa.

JIMPNEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAau
IJTACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu é paznuunuix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIEHUE. Y AEIbHOE CONPOTHUBIEHUE BEIIECTBA.
[TocnenoBaTtenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIasl CHJIa U BHYTPEHHEE CONMPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 31eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

ONEeKTpOHHAs ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUeCKUi TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CobGcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUI TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Tma3ma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPHUMEHCHHUE: aMIIEPMETP,
BOJIBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN U0/, TaJbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsIKEHUS.

3aBUCUMOCTh CONPOTHUBICHUS IUIMHAPUYECKUX IMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3MepeHue »daeKTpoaBMXKylled cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYILIEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
MO3HAHUsA: SIBICHUE, HAay4HbIH (akT, rumore3a, (hU3MYECKash BEIMYMHA, 3aKOH,
TEOpHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECINPOBAHUE, MOJENb, U3MEPEHHE.

Mamemamuka: penieHue CHCTEMbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOona, ux rpadUku U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIIMU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEIUIOBOE PAaBHOBECHE),
AJIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIllECTBA, MOJIIPHAsI Macca, TeIIOBbIE CBOMCTBA TBEP/IBIX T, )KUAKOCTEN U T'a30B,



DNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAs  JIHUCCOLHALMNS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIOIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUraTEeNb BHYTPEHHETO
cropanusi, naposasi TypOUHa, ObBITOBOM XOJOJIUIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHNsI COBPEMEHHBIX MATEpUAIOB, B TOM YHCIE HAHOMATEepUAIIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopBl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznea 4. JinekrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKYUA

[TocTtosiHHBIE MAarHuTHl. B3anMoieiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKUMH. [[pUHIUIT CyNepHO3UIIMU MarHUTHBIX TMOJIEH.
JluaMyM MarHuTHOM WHAYKIMH. KapTWHA JWMHUM MArHUTHOM WHAYKIMU TIOJIS
MNOCTOSIHHBIX MAarHUTOB.

MaruutHoe TIOJI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT Dpctena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHUE. [[BUKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUH. [IOTOK BeEkTOpa MarHUTHOM
UHIYKIUA. OJIEKTPOABMXKYIIASA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanest.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YyCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, BJIEKTPOABUTATEIb, YCKOPUTEIU HSJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O MyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHYKIIVH.

IIpasuno Jlenua.

3aBUCHMOCTD JJIEKTPOABWKYIIEN CHJIbI MHAYKUMU OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Pasnen S. Kone0anus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazHumHble Koa1ebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoseOaHMUS.
Napmonnyeckue konebanus. Ilepuon, yacrora, amruiutyaa u ($asza xosieOaHUH.
[IpyxuHHBIM MasgTHUK. MaTteMaTUYEeCKHMH MASTHUK. YPAaBHEHHUE TAPMOHUYECKHX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOTEOAHUSIX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJeOaHHS B
UJCATHHOM KOJe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHWYECKUMH H
ANEKTpOMarHuTHeIMH KoneOanusimu. @dopmyna Tomcona. 3akoH coxpaHeHUsA
SHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUUYECKUE
KosneOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMArHUTHBIE KOJICOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJIHO€ U JCHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKAa U
HaIPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruMu. DKOJOrMYEeCKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: 3BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOaTeIbHOM CHCTEMBbI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne cBOWCTB BBIHYXACHHBIX KOJIEOaHU.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocienoBaTEIbHOM COEIMHEHUHU PE3UCTOpPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJEHCATOpa.

Mopaenb TMHUM 3JeKTponepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanne 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHMH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl Ipy3a.

HccnenoBanue nepeMeHHOr0 TOKA B LIEMU U3 MOCJIEIOBATENBHO COETMHEHHBIX
KOHJeHCcaTopa, KaTyIIK! U pe3ucTopa.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanust BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHHUE, MpEIOMIICHUE, MOJspU3alus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBI paguoCBsI3K U TeneBUAeHUs. Pannonokanms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHnueckue yCTpoicTBA M MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenune oTpaskeHus ¥ MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnronenne cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOU KoJieOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJispu3anus, 1upaxius, HHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHou cpene. JIyu ceera. ToueuHbIi HICTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI oTpaxeHus: cBeTa. [locTtpoeHue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid Yroja MOJIHOTO
BHYTPEHHET'0 OTPaKEHUS.

HNucniepcus cBeta. ClioxHBIN cocTaB O6emnoro cBera. L[BeT.

Coluparoiue u paccerBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE PacCTOsTHUE
U ONTHYECKasi cuia TOHKOM JuH3bl. [locTpoeHue n3o0pakeHuil B COOMPAIONIUX U
pacceuBaroux JuH3ax. @opmyia TOHKOW JTMH3bL. Y BEJIUYEHHE, JaBAEMOE JIMH30i.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTHUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGpPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne ycTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBINA amnmapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAS
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpakeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Ha6monenne naTepdepeHnm cBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO PU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TU(PPAKITMOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmvie pabomoi

N3mepenue nokazaresns NpeJoMICHUs CTEKIIA.



HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI cCrIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKH. [locTyiaTsl crienuanbHOU
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHIITEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHU U COKpalICHUE
JUTUHBI.
DOHeprusi U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peﬂHTHBHCTCKOﬁ qaCTHUIIbI. 3Heprm{
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOM. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue gorodrddexra. OnbiTel A. I'. CroneToBa. 3aK0HBI

doToaddexra. YpaBHenue DiHmTerHa st pororddekra. «KpacHas rpaHuiia
doTorddexra.

JaBnenue ceera. Onwitel I11. H. JIeGenena.

XUMHYECKOE JICVCTBUE CBETA.

TexHuueckre yCTpocTBa W MPAKTUYECKOE MpPUMEHEHHEe: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHOI.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas mogmenp aroma. lloctynatel bopa. M3nydenume u mnormiomeHue
(GbOTOHOB TpW mMepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyrou. Bumawl
cnekTpoB. CIEKTp YpOBHEN SHEPIUU aToMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiis. KopnyckynsipHo-BOIHOBOM
Ty aJii3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenue nuHelyaThIX CIEKTPOB U3ITYUECHHS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITHI Pe3epdopa o onpeneneHuio coctaBa paauoakTUBHOT O
wanydyeHusi.  CoiictBa  anbda-, Oera-, TramMma-uziydeHus.  BrusHue
PaJUOAKTUBHOCTU HA KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oera-pacman. ['amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpobiieMbl W TEPCHEKTUBHI
SAIEPHON SHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTadbHbIe B3auMoAeicTBus. EAMHCTBO hrsndeckoit KapTUHBI MUpa.

TexHuueckne ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TynK HOHU3UPYIOIIHUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJsHEUHAs cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA W 3BE3.
3BE31bI, X OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CHEKTpaJbHBIA KJacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIsI 3BE3]] TJIAaBHOM IOCIIENOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3BE31. COBpEMEHHBIEC MPEJACTABIECHUS O MPOUCXOXKICHUU U 3Botonnu CoiHLa U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u xkBasapsl. YEpHBIE ABIPHL B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosibiioro B3peiBa. PemMkToBOE U3IIydeHUE.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MPWIOKEHUM JJISI ONpeJIeNIeHUsI TOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s1 CEBEPHOrO MOJYIIAPUS U SIPKUE 3BE3/BI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maomiee NOBTOPEHNE

Pons ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUYECKOU cpepax AesITETLHOCTH YeJIOBEKA, POJIb K MECTO (DU3UKH U
ACTPOHOMHH B COBPEMEHHOW HAYYHOU KapTUHE MHUpaA, POJib (PU3NUECKON TEOPUH B
(dbopMuUpOBaHUY MPEACTABICHUHN 0 GU3HUECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O00IIEeM psay COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kiacce ocymiecTBisieTCs C
y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBSI3€M C KypcaMHU MAaT€MaTHKHU,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbI (akT, rumore3a, (U3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl M MX MPOEKUUMHU HA OCH KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHMM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH>KEHUS B )KMBOW MPHUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOW NPUPOAE, NECUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJIMYECKasE CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTAIUTMYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIH3.



l'eocpaghusi:  marHuTHBIE TOMIOCA 3€MJIM, 3aJI€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonozua: JAHUM DJIEKTPONEPENAd, TEHEPATOp NEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS II€4Yb, pPAAAp, PAAUONPUEMHHK, TEIEBU30P,
anteHHa, tenedoH, CBYU-meub, NMPOEKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBaHus (6a30BbIA YPOBEHB) NOKHO OOECIEUUTh JTOCTHUIKEHUE CIETYIOUIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOM JESATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIECHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTelIbHON OpraHU3allly;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHOUN U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hOopMHUPOBAHHOCTh POCCUMCKON TPaKIaHCKON HICHTUIHOCTH, TATPUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HA MOPAJIBbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHHUE JINYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYyIIero (GU3NYECKO HAYKE;

5) Tpy/10BOT0 BOCIIUTAHUSI:



MHTEpPEC K pa3IMyHbIM cdepaMm npodecCUuOHANIbHOU NEATEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOH, YMEHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTU
(bU3UKHM HAa TPOTSHKEHUU BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILIECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATeITbHOCTH JKOJIOTMYECKOM HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JESITEeNbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4YeHHs (PU3UKH OCYIIECTBISATh MPOCKTHYIO M UCCIEA0BATENbCKYIO IEATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aelcTBU:
CaMOCTOSITEIbHO  (DOPMYJNIMPOBaTH W aKTyaIM3UpPOBaTh  MpoOsIeMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;
ONpeAeisiTh ILENU ACATECIbHOCTH, 3a7aBaTh IapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
BBIABJISITH 3aKOHOMEPHOCTM W TPOTUBOpPEUUs] B  paccMaTpUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabareiBaTh IIAH PEIICHHS MPOOJIEMBI ¢ YIETOM aHAIN3a UMCIOIITUXCS
MaTEpUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUM JESITEIbHOCTH;
KOOPJAMHUPOBATH 1 BBIMOJHIATH Pa0OTy B YCIOBUAX PEAIbHOTO, BUPTYAJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieqoBaTeJIbCKUe 1eCTBUA .
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEH, KJIIOUEBBIMU IOHSTHUSIMHU M METOJIaMH
bu3nUecKol HAyKH;



BJIaJIETh HaBBIKAMH Y4€OHO-HCCIIEIOBATENILCKON M MPOCKTHON JESITEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB pEIICHHS 3alad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEpIpETallii, MpPeoO0pa3oBaHUI0O W TMPHUMEHEHUI0O B PAa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIIeHNs, HAaXOAUTh apryMEHTHI [Tl JOKa3aTeIbCTBA CBOMX
YTBEPXKICHUH, 3a]]aBaTh MMapaMETPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITETLHOCTH, B TOM YHCIIE TIPH U3YYCHUHU (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;

CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOUIME aTbTePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJa/IETh HaBBIKAMM TOJyuYeHUs HWH(opManuu (U3HMUEeCKOro CoAep>KaHus U3
MUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIHHO OCYIICCTBISATh IOWCK, aHaJu3,
CUCTEMATH3alMI0 W HMHTEPIPETAli0 MHGOPMAIMKU Pa3IMYHBIX BUIOB U (HOpM
IPEe/ICTaBIICHUS;

OILICHUBATh JIOCTOBEPHOCTh UH(OPMAINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUW B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPraHU3aIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEM TPeOOBaHUH SPrOHOMHUKH, TEXHUKHA O€30ITaCHOCTH, TUTUCHBI,
pecypcocOepexeHrs, MPaBOBBIX M AITHYCCKUX HOPM, HOpM HH(OpPMAIIMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMHU U LEIEBOU ayAUTOPUH, BHIOMpPAs ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYULIECTBIIATH OOIIEHUE HA YpOKaX (U3UKHU U BO BHE-YPOUHOH JI€SITEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M CMSr4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTbh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXX0I'0 YCHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJIa ¥ KAX/I0I0 YYaCTHUKA KOMAH/IbI B OOIIHI
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUSIX, TPOSBIIATH TBOPUECTBO U BOOOpaKEeHUE, ObITH HMHUIIUATUBHBIM.

PeryisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIe TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEOYTECHUN;

nenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JECHUCTBUA UM MBICIUTEIBHBIX TIPOLIECCOB, HUX pE3yJbTaTOB U
OCHOBaAHUI;

WCIIOJIb30BaTh NMPUEMBI peieKCUu IJis OLICHKU CUTYallH, BHIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBAaTh PUCKH W CBOEBPEMEHHO IPUHUMATh PEIICHUS M0 HUX
CHI)KCHHIO;

MpPUHUMATh MOTHBBI M apryMEHTHl APYTHX TPH aHAU3€ pPe3yIbTaTOB
TeSTEHHOCTH;

NPUHUMATH ceOsl, TOHUMAas CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTUX TPH aHajIu3e pPe3yJbTaTOB
TESATEITBHOCTH;

NpU3HABATh CBOE MIPABO M MPABO APYTHX HA OIIHOKH.

B mporiecce 10CTHKEHHS TUYHOCTHBIX PE3YIITATOB OCBOCHUS IIPOTPAaMMBI 110
buzuke s ypoBHS cpeaHero oOmero oOpa3oBaHHS Y O0OyYaromuxcs
COBEPIIECHCTBYETCS OMOIMOHATBLHBIH WUHTCIIJIEKT, TIPE IO Iar afoIHiA
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAOIIIETO CIOCOOHOCTh TTOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOITMOHAIILHON CQEpHl,
OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMCHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TOBEJICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
HMOIMOHAIBLHBIM U3MEHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHXKEHUIO IeJId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JIEHCTBOBATh MCXOHSl W3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHE
IpYTuX, YYUTBIBATH €ro TPHU OCYUIECTBICHUU OOIICHHs, CIOCOOHOCTh K
COUYYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C IPYTUMH JIOJbMU, 3a00TUTHCS, TIPOSBIISATH UHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o6yuenus B 10 kiacce npemMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (Ppu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITEIbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHS W3yYEHHBIX (PU3NUYECKUX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHas CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHMS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYECYHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;

pacro3HaBaTh (U3UYECKUE SIBJICHUS (MIPOLECCh) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOU TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOANHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEITHOE IBUKEHUE,
CBOOOJHOE MAJEHUE TeJ, ABMKEHHUE MO OKPYKHOCTU, MHEPLUS, B3aUMOJICHCTBHE
ten, nuddys3us, OpOyHOBCKOE IBUKEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX Tel,
U3MEHeHHe o0bEMa Tel MpU HarpeBaHUM (OXJIAKIEHUH), TEILUIOBOE PAaBHOBECHE,
UCIIapeHue, KOHACHCAIMs, IUIABJICHHE, KPUCTAJUIM3alUs, KUIEHUE, BIAXXHOCTb
BO3/lyXa, MOBBIIICHUE JIaBJICHUs raza IpU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXIY MapaMeTpaMu COCTOSIHUSI ra3a B HU30IpoIeccax, dJIEKTPU3aLMs Tel,
B3aUMOJICHCTBUE 3aPA/I0B;

OMUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHaTa, IyTh, MEpEeMEIIEeHUEe, CKOPOCTh, YCKOpEHHE, Macca Teja, CHJa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
pabora, MexaHMuYecKas MOIIHOCTb; NPHU ONUCAHUU TIPABHIBHO TPAKTOBATh
(bU3UYECKU CMBICI HCMOJB3YEMbIX BEJIMYMH, MX OO0OO3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3MUECKYIO BEIUUYHUHY C JAPYTHUMHU
BEJTMYMHAMH;

OTHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Ysd (U3MYECKHEe BETUYMHBI: JaBIIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPTUsl XaOTHUUYECKOTO JABMIKCHMSI MOJICKYJI, CpeAHEKBaApATHUHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHMYHMH, UX
00O3HAaUeHUsI W EAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKYI0 BEJIMUMHY C IPYTUMHU BEJTMYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUYECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJIeHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYEeCKUe BEIUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MTOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
IpU OINKCAHWW TPABWIBHO TPAKTOBAaTh (PUIMYECKUNA CMBICT HCTIOIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHUS W EIMHUIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SIBICHUS, UCIONB3Yys (pu3ndeckue
3aKOHBI W MIPUHIIMIIBL: 3aKOH BceMupHoro Tarotenus, |, 11 u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUS UMITYJbCa,
MPUHLHUIT CYNEPINO3UIUN CHUJI, MPHUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, TIa30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBbI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHCHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
GOpMyITHUPOBKY 3aKOHA, €r0 MAaTEMAaTHYE€CKOE BbIPaKEHUE U YCJIOBHUS (TpaHULIbI,
00J1acTH) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHIIBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOMCTB; pa3nnuyaTh YCJIOBUS UX 0€30MaCHOI0 MCIOJIb30BaHUs B MOBCEIHEBHOM
KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTHI MO HCCIEIOBAHUIO (DU3UYECKUX SIBICHUN U
MPOIIECCOB C HCMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopmynupoBaTh NpodiieMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEIJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBJISITh MPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3UUECKUX BEIUYUH, TPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIBTATHI OJYUYCHHON 3aBUCUMOCTH (PU3HUECKUX BEJIUYUH B BUJIC
TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCISI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro Tpyjaa MpU MPOBEJACHUU UCCICAOBAHUN B
paMKax ydeOHOTro DJKCIEpUMEHTa, Yy4eOHO-HCCIETOBATEIbCKON W TMPOEKTHOM
JESATeTbHOCTH C MCTOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py1I0BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aJa4H
BbIOMpATh (HU3MUECKYI0 MOJIEb, BBIIEIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXOUMBbIE ISl €€ pellieHus, MPOBOJAUTh PACUETHl U OLIEHUBATh PEATbHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[IENOYKY PACCYXACHHM C OMOpONM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WHGOPMAINK, TOIYYCHHOM W3 Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOITyIaeMyi0 HHGOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, 00BbSICHEHHE MTPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TI0 (DU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus 0€30MaCHOCTH TMPU OOpalieHuu ¢ TpPHOOpaMu M TEXHUUYECKUMH
YCTpPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEJE;



paboTaTh B TpyHIe C BBIIOJHEHUEM pPa3IUYHbIX COLHUAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TPyNIbl, PaUMOHAIBHO pacHpelnensTs OOSI3aHHOCTH U
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBATHO OLICHUBATH
BKJIaJl K&KJIOT0 U3 YYACTHUKOB IPYIIIbI B PELIEHUE pacCMATPUBAEMOM IPOOIEMBI.

K koniy o6yuenus B 11 kiaacce nmpeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (Ppu3uku B (HOPMUPOBAHHUU
COBPEMECHHOM HAay4YyHOM KAapTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTMHM, B NPAKTUYECKOM IEATEIIBHOCTH JIFOJAEH, LEIOCTHOCTh U €JIUHCTBO
(¢u3nuecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl MPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIN ANEKTPUUECKHUI 3apsijl, Jyd CBETa, TOUCUHBIM MCTOUYHUK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAash MOJIeJb aTOMHOTO siApa NpH pelieHUH (PU3UYECKUX
3a1ay;

pacno3HaBaTh (pU3MYECKUEe SIBJICHUS (MPOILIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHA U KBAHTOBOM (DMBMKU: DIIEKTPUUYECKas MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, OJEKTPOMArHUTHAs WHAYKIHS, JACHCTBME MAarHUTHOrO TIONs Ha
NPOBOAHUK C TOKOM W JBWXKYIIUUCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSAMOJIMHEMHOE pPAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepenuns, Audpakuuds W MOJSpU3alMsi  CBETa, JUCIIEPCUS  CBETA,
dboToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHHEe, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYCCTBEHHAas
PaauoOaKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Ppa3IUYHBIX  Cpel) H
AJIIEKTPOMArHUTHBIC SIBIEHUS (TPOIECCHI), HCIOJIb3YS (DU3UUYECKHUE BEIMYUHBI:
ANEKTPUYECKUI 3apsll, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIIPOTUBJICHHE, PAa3HOCTh MOTEHLHMAJIOB, AJIEKTPOJABIKYIAs CHia, paboTa TOKa,
MHIYKIMST MarHUTHOTO mojsi, cuia Awmmnepa, cuia JlopeHna, WHIYKTUBHOCTh
KAaTYILIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOIO IOJIEH, MEepUoJ M YacTroTa
KonebaHuil B KojeOaTeabHOM KOHTYpe, 3apsd]l U cuja TOoKa B IIpolecce
TapMOHMYECKUX OJEKTPOMArHUTHBIX KojeOaHu#, (QOKYCHOE pacCTOSHUE W
ONTHYECKAasl CHUJIa JMH3bI, IMPU ONHUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICI HCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS W E€IUHHIIbL, YKa3bIBATb
(bopMyITBI, CBSI3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETHUHUHY C IPYTUMHU BETHUYNHAMU,

OMKUCHIBATh H3YUYCHHBIE KBAHTOBBIC SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
du3nMYecKUe BEIUMYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, NEPUOJ MOTypacnana, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABUIBLHO TPAKTOBATh (DU3UUECKUN CMBICI
WCIIOJIb3YeMbBIX BEJIMYWH, WX OOO3HAYCHUS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEIWYMHY C JAPYTUMH BEIMYUHAMU,
BBIYHCIISATH 3HAYCHHUE (PU3NUCCKON BETMIMHBL

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCH M SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOIO U MapaljIeIbHOrO
COCQMHEHUS IPOBOJHUKOB, 3akOoH Jlxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TPSIMOJUHEHHOTO PacIpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI NMPEJIOMJICHUSI CBETa, ypaBHeHUe OiHIITeWHa ans gororddexra,
3aKOH COXPAaHEHHWs DHEPrUH, 3aKOH COXpPaHEHUS HMITYJbCa, 3aKOH COXpPaHCHHUSI
ANEKTPUUECKOTr0 3apsjia, 3aKOH COXPAaHEHHs MAacCOBOr0 4HUCia, MocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTU4YeCKOE BBIpAKEHUE U YCIOBUS (TpaHHIIBI, 00IacTH)
PUMEHHUMOCTH;

OTpeeIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MarHUTHOTO ITOJISI TPOBOHUKA
C TOKOM, cuiIbl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOIIECCOB C HCIOJIb30BAHMEM TMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: MpU STOM
dbopmynupoBaTh NMpoodIeMy/3a/1auy ¥ TUIIOTE3y YUYEOHOTO AKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY U3 MPEIOAKEHHOTO 000PY10BaHMUs, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HMCIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEH N3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
M3MEpPEHUl: TPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJIYYCHHONW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BHUJAE TaOIUI] ¥ TPadUKOB,
JIeNaTh BBIBOIBI 10 Pe3yIbTaTaM UCCIICIOBAHMUS,;

coOmoaTh mpaBuiia 0€30MaCHOTO TPyAa MPH MPOBEACHUHM WCCIEIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATENbCKON M TPOEKTHOU
JESTENHPHOCTH C WCIIONH30BAHUEM HM3MEPHUTENBHBIX YCTPOWCTB U 1a0OpPaTOpHOTO
000pyTI0BaHUS;

pemaTth pacy€THblE 3aJaydl C SBHO 33aJaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIOJNIb3YS (PM3MYECKHE 3aKOHBI U TPUHIIUTIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aa4H
BEIOWpATh (DU3UYECKYIO MOJEINb, BBICIATh (PU3NYECKUE BETUYUHBI U (POPMYIIBI,
HeoOXomuMble NIl €€ peIlIeHHs, POBOAUTh PacUY€Thl W OIICHWBATH PEATBHOCTH
MOJIYYCHHOT'0 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh KaYeCTBEHHBIE 3a/1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIENIOYKY pACCYKICHUU C OIOPOM Ha W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
dbu3nvecKue sIBICHUs;

MCII0JIb30BaTh IIPU PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMALIUOHHBIE
TEXHOJIOTUU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U INPEACTABICHUA
y4eOHOM M HAY4YHO-TIOMYJSIPHOM HMHQOpPMalUM, TMOJYYEHHOH U3 pa3InYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(POPMALIHIO;

OOBSACHATh NPUHIUOBI JCHCTBUS MAalIMH, NOPUOOPOB M TEXHUYECKUX
YCTPOICTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 110 (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHus: 0€30MacHOCTH MpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMU, ISl COXPAHEHUS 37I0POBBSl M COOJIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH CpelIe;

pabotaTh B TpynIe C BBHINOJHEHHUEM pPa3IUYHBIX COLMAJIBHBIX POJEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJIeKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE pacCMaTpUBAEMOM POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pazgen 1. PU3UKA U METO/IbI HAYYHOTI'O ITO3HAHUSA
bubmmoreka [{OK
1.1 o 2 1
FISHICA T METOJRT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6moreka [IOK
22 Aluraica ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
AOHBL COXPAHCHIA B MEXAHHKE https://m.edso0.ru/7f41bf72
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEPMO/MHAMMKH https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®da3oBbIe Mepexo bl

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
bub6mmoreka [{OK
4.1 3 10
HICKIpOCTaTHa https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIM 2neKkTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Paznea 1. JIEKTPOJINHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 1 bubmuorexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97¢c
MexaHn4ecKue U JIEKTPOMArHuTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
2.3 Onruka 10 3 bubmorera [IOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBLHOCTH

31 OCHOBBI cieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHTHl KBAHTOBOU ONITUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 C 4
TPOCHUE aTOMa https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4.3 A 5
TOMHO®C SIPO https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(3/I§f41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnllj ;f(;;ig r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

BXOJHASA KOHTPOJIBHAS PABOTA 11O ®U3UKE
10 KJIIACC
Kpurepuu oneHvBaHus:
1. Onenka «5» BpIcTaBiseTCA NpU BeINOAHEHNH 90% npennaraeMbIx 3aJaHui, TO
€CTh, €CJIU MPaBUJILHO BbIOpAaH OTBET Ha 14-15 Bompocos.
2.0ueHka «4» BbICTaBIIsAeTCS IPH BbiNoJHEHUU 70% mpeayiaraeMsIX 3a1aHUi, TO
€CTh, €CJIU MPaBUJIbLHO BhIOpaH oTBeT Ha 11-13 Bompocos.
3. Onenka «3» BbICTaBIsAETCA NPU BeINOAHEHUH 50% npennaraeMbIX 3aJaHUi, TO
€CTh, €CJIM MTPaBUIILHO BHIOPAH OTBET Ha 8-10 BOMpPOCOB.
4. OueHka «2» BBICTaBISETCS MPH BBINOJHEHUU MeHee 50% npeanaraemMbIix
3a/IaHUH, TO €CTh, €CJIM MPABWIHHO BRIOPAH OTBET MEHEE, YeM Ha § BOIIPOCOB.
Bapuanr 1.
1.Be16epute U3 NpeyioKEHHBIX TOJIBKO OCHOBHBIE OHSTUS (PU3UKH.
a) TeJo, MaTepualibHas TOYKa, T0JIE;
0) siBICHUE, MaTepuaibHasl TOUKa, 3aKOH, TEOPHS,;
B) SIBJICHHE, BEIMUMHA, IPHOOP, 3aKOH.
2.HazoBuTte enuHuUIly m3mMepeHust Macchl B cucteme CH.
a) KWiorpamm; 0) rpaMM; B) TOHHA; I') MHJUTUTPaMM.
3.CkompKo 3akoHOB HbI0TOHA BBI M3y4YmIn?
a) onuH; 0) 1Ba; B) TPH.
4.Ha3oBHTe HaMMEHBIIINE YaCTUIIHI BEIECTBA.
a) aTOMBI; 0) MOJICKYJIBI; B) AJIEKTPOHBI U HYKJIOHBI.
5.UemMy paBHO yCKOpEHHE CBOOOIHOTO MaICHHS?
a) 9,8 m/cz; 6) 6,67 10-11 Hm2/xr2; B) 7,5 H/KkT.
6.K xakoMy Buy ABHKCHHSI OTHOCHTCS KaTaHWE Ha Kadelnsx?
a) IpsIMOJIMHEHHOE; 0) KPUBOJIMHEHHOE;
B) JIBIDKEHHE 110 OKPY)KHOCTH; T) KOJIe0aTeIbHOE IBUKEHUE.
7.Kakue 3aKk0HBI COXpaHEHHUS BBl H3y4alld B Kypce Gu3nuku?
a) 3aKOH COXpPaHEHHs BHYTPEHHEH SHEepruu;
0) 3aKOH COXpaHEHUS UMITYJIbCA TEJIa;
B) 3aKOH COXPAHEHUS JIEKTPUIECKOTO 3apsi/a;
I') 3aKOH COXPaHEHUSI MEXaHUYECKON CHJIBI.
8.Br1OepuTe U3 MpeyIoKEHHBIX CKAJISIPHBIC BETUYMHBI.
a) CKOpOCTh; 0) CHJIa; B) Macca;
r) 00beM; 1) TaBJICHHUE.
9.HazoBuTe npubop 11 U3MEpPEHNUS TaBIICHHS.
a) MaHOMETD; 0) aMIIEpPMETP; B) aBOMETP.
10.Ha3oBuTe y4eHOTO, OTKPHIBIIETO 3aKOH BCEMUPHOTO TATOTCHHUSI.
a) [Tackanse; 6) ['anuneii; B) Hetoton; r) Pesepdopa.
11 Kaxkoii 3ak0H (PU3UKH UCTIOJIB3YETCS MIPU 3aIyCKe PaKkeT B KOCMOC?
a) 3aKOH BCEMUPHOTO TSATOTCHUS;
0) 3aKOH COXpaHEHHUS HMITyJIbCa Tela;
B) 3aKOH 2JIEKTPOMAarHUTHOM WHTYKIIUH;
r') nepBblif 3akoH HploToHa.
12.YxaxxuTe COOTBETCTBUE MEK/Y BETMUYMHAMY U CIMHULIAMH H3MEPECHUI.
1) yckopenue; a) HproToH;
2) pabora; 6) Jxoyinb;
3) nepemelneHue; B) METP B CEKYH/Y 3a CEKYH/Y;
4) 3apsiz; T) METp;
5) cuna. 1) Kynos.
13 Kaxk Ha3bIBaeTCs SIBICHUE TPOHUKHOBEHUS MOJICKYJI OJTHOTO BEIIECTBA MEKIY
MOJIEKYJIaMH JpYroro Beniecrna?




a) mudpaxius; 0) muddysus; B) nedhopmarius.

14. Kakas MexaHM4YecKasi CHjla BCET/1a HalpaBiieHa IMPOTHUBOTIONIOKHO JIBH)KEHUIO Tesa?
a) CUJIa TSDKECTH; O cuiia yIpyrocTH; B) CHJIAa TPEHHUS.

15. PacnonoxuTte B opsiiKe 0ciadeBaHuUs CJIEAYIOLINE B3aUMOACHCTBYS:

a) SJIEKTPOMarHuTHOE; 0) TPaBUTALIMOHHOE; B) SIZIEPHOE.

Bapuanr 2.

1. BeiGepute U3 MpeIo’KeHHBIX TOJIBKO OCHOBHBIC TIOHATHUS (PH3UKH.
a) sIBIICHHUE, MaTepHUaIbHAsl TOYKA, 3aKOH, TEOPUS;

0) Teno, MaTepualibHas TOYKa, MOJIE;

B) BEJIMYHMHA, TEOPUS, SIBJICHHUE, 3aKOH.

2.HazoBuTte enuHuIly m3mepeHus [uiHbI B cucreme CH.

a) KWIOMeTp; 0) METp; B) CAHTUMETP; ') MUJUTUMETP.

3.CKOJIBKO 3aKOHOM ApXHMeIa BBl H3yIHIIH ?

a) oquH; 0) /Ba; B) TPH.

4.TTa30BUTE HAMMEHBIIIME YaCTHIIHI BEIECTBA.

a) aTOMbI; 0) MOJIEKYJIbI; B) OPOYHOBCKHE YaCTHUIIBL.

5. Uemy paBHa rpaBUTAIMOHHAS TTIOCTOSTHHAS?

a) 9.8 m/c2; 6) 6,67 10-11 Hm2/kr2; B) 7,5 Tla/kT

6. K kakomy BUIy JIBI)KEHUSI OTHOCUTCS IBUKEHHE CTPEITKU 4acoB?
a) MpsAMOJIMHENHOE; 0) KPUBOJIMHEWHOE;

B) JIBIDKEHHUE 10 OKPY)KHOCTH; T') KojiebaTeapHOe IBUKEHUE.

7. Kakue 3aKkOHBI COXpaHEHHS BbI H3y4aJId B Kypce (GU3UKU?

a) 3aKOH COXpaHEHHUS MMOJTHOM MEXaHUYECKON YHEPTUH;

0) 3aKOH COXpaHEHUST UMITYJIbCA CHUJIBI;

B) 3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3aps/ia;

T') 3aKOH COXPaHEHUS MEXaHUUECKOM CHIIBI.

8.Bri0GepuTe U3 MpeIoKEHHBIX CKAISIPHbIE BEJTUUHHBI.

a) 1uHa; 0) BeC; B) IEPEMEIICHHUE;

r) 00BbeM; 1) TaBJICHUE.

9. HazoBute npubop ass u3MepeHust HarpsHKEHUSL.

a) amnepMmeTp: 0) BOJIBTMETP; B) aBOMETP.

10.Ha3zoBuTe yueHOTO0, U3yYarollIero AaBJICHUE U KHUIKOCTH.

a) [lackanw; 6) ['ammten: B) Hetoton; ) Pesepdopa.

11.Kaxkoi# 3ak0H (PU3UKH UCTIOJIB3YETCS PU PabOTE ANEKTPOCTAHIINU?
a) 3aKOH BCEMHUPHOTO TATOTEHUS;

0) 3aKOH COXpaHEHHUs UMITYJbCa TeNa;

B) 3aKOH DJIEKTPOMArHUTHOW MHAYKIIUU;

I') mepBbIi 3aKk0H HpioToHA.

12.Vkaxkute COOTBETCTBUE MEKY BEJIMUYNHAMU U €IUHUIIAMU U3MEPEHUH.
1) nanpspkenue; a) Heroton:'

2) sueprust; 0) xoyib;

3) nepemenenue; B) BonbT;

4) 3apsz; ) MeTp;

5) cuna. 1) Kynos..

13 Kak Ha3bIBaeTcs siBJICHUE U3MEHEeHUs1 (OpMBbI WK 00bEMA Tesa Mol IeHCTBHEM CHIT?
a) mudpaxuus; 0) muddysus; B) redhopManus; ) HHIYKIHSL.

14. Kakas MexaHHuYecKas Cujia BCer/ia AeUCTBYET Ha ONOpPY WM MOJIBEC CO CTOPOHBI Tena?
a) cuja TsbKeCTH; 0) cuiia yrpyrocTy; B) CHJIa TPEHUS.

15. Pacnosnioxxute B MOPsIIKE YCHIICHUS CIIeIyIOIUE B3aUMOICHCTBUS:
a) JIEKTPOMArHuTHoE; 0) s/IEpHOE; B) TPABUTALIUOHHOE



KOHTPOJIBHAS PABOTA 110 ®U3UKE
3A | HOJYTOAUE
10 KJIACC

Kpurepun oniecHuBaHUS

Yacte «A» -9 0anioB

Yacte «B» - 4 Gamios.

Yacte « C» - 3 6ainia.

Hroro — 16 6amnos.

14-16 6amnoB - orienka «5»- 81-100%

10 - 13 6amtoB — orenka «4» - 61-80%

12 - 8 6anoB — onenka «3»- 41-60%

Meunee 7 0auioB — orieHka «2»-menee 40%

1 BapuanT

1. Kakoe Teno u3 nepeurcieHHbIX HUXKE, OCTABIISET BUIUMYIO TPACKTOPHIO?
1) Kamensb, nagaromuii B ropax2) Msd Bo BpeMsl UTPbI

3) JIbDKHUK, MPOKIIAABIBAIOIINN HOBYIO TPACCy

4) JlerkoatJiet, COBEPINAONIUI MPHLKOK B BHICOTY

2. Bo Bpems moabeMa B ropy CKOPOCTh BEJIOCHIICIUCTA, JBUTAIONIETOCS MPSIMOJIUHEHHO U

PaBHOYCKOPEHHO, M3MEHWIACh 3a 8 ¢ oT 5 M/c 1o 3 m/c. Ilpu 3TOM yCKOpEeHHUE BEJIOCUIICTUCTA
obu10 paBHo: 1) -0,25 M/c2 2) 0,25 m/c23) -0,9 m/c2 4) 0,9 m/c2 .

Cc

3. Ha pucynke npencrasieH rpaduk 3aBUCUMOCTH MTPOEKITUU
CKOPOCTH TeJia OT BpeMeHU. Kakol myTh MpoIuio Tejio 2

3a UHTEpBaJ BpeMEHH OT 2 10 8 ¢? "
1)32wm 2)20 ™M 3)16m 4)8 m

4. Touka OBMXKETCS C MOCTOSIHHOW MO MOJYJIO CKOPOCTBIO MO OKpYXKHOCTH paauyca R. Kax

MU3MEHUTCA LUEHTPOCTPEMUTEILHOE YCKOPEHHE TOYKH, €CIIM €€ CKOPOCTh YBEJIIMYUTh BIIBOE, a

paauyc OKpY>KHOCTH BIBO€ YMEHBIIUTH?

1) ymenbinTes B 2 pa3a 2) yBenuuurces B 4 paza 3) yBenuuurcs B 2 pasza

4) yBenuuurcs B 8 pa3

5. Kakoe yckopenue mproOpetaer Teno Maccoit 5 kr mox aeiictsuem cuibl 20 H? 1) 0,25 m/c2
2)4wm/c2  3)2,5m/c2 4) 50 m/c2

6. UenoBek Be3 IBYX OJIMHAKOBBIX JETEH HAa CAHKAX MO TOPU3OHTATBHOM JOpOTe. 3aTeM C CAaHOK

BCTaJI OJIMH PEOCHOK, HO YEJIOBEK MPOI0JHKaA IBUKEHHE C TOM e MOCTOSIHHOM CKopocThio. Kak

M3MEHUJIACh CUJIa TPEHUS MPU FTOM?

1) He u3MeHmIach 2) yBenuuyuiach B 2 pa3a

3) ymeHnbiuiach B 2 pasza 4) yBenuuuiach Ha 50%

7. Teno maccoit 2 Kr ABMXKETCS CO CKOopocThio 3 M/c. KakoB ummyinbec Tena? 1) 5 kr® m/c2)

okr’ m/c  3) 1 kr® m/c4) 18 xr* m/c

8. XokkeiHas maiba maccoit 160 r meTut co ckopocthio 36 km/4. KakoBa ee KuHEeTHYECKas

SHeprus?

1) 1,6 [Ix, 2)104 Ix, 3)0,8 [k, 4)8 dx

9. Inddy3us B TBEpABIX TEIAX MPOUCXOAUT MEIJICHHEE, YeM B ra3ax, TaK Kak



1)MomnexysBI TBEpAOTO Teja TsHKENee, Y4eM MOJIEKYIbI ra3a
2)MOJIEKYJIBI TBEPJIOTO TeJa OOJbIIe, YeM MOJICKYJIBI Ta3a,
3)MOJIEKyYJIbI TBEPAOTO TeJIa MEHEE ITOABIIKHBI, YeM MOJICKYJIBI ra3a

4)MONEKYIIBI TBEPJIOTO Tella B3aUMOICHCTBYIOT ci1abee, 4eM MOJICKYJIbI ra3a
B 1.IloctaBbTe B COOTBETCTBHE (PUIUYECKYIO BEIMUYMHY U eauHuIy ee usmepeHus B CU. K
Ka)KJI0M MO3UIIMHU TIEPBOT0 CTOJI011a T0A0EpUTE COOTBETCTBYIONIYIO MO3UIIMIO BTOPOTO CTOIOIA

Y 3aIUIIUTE B TaOIUILY.

Ddusnueckas BeJIUUUHA

EI[I/IHI/IHa BCJINYHNHBI

A) CKOpOCTb 1) m/c2
b) nyThb 2) xr* m/c
B) ummynisc 3) H
') yckopeHue 4) m/c

S) M

C 1.ABTOMOOMIIb Maccoi 2 T ABUKETCS IO BBITYKIOMY MOCTY, UMEIOIIEMY Panyc KPUBU3HBI
200 M, co ckopocThio 36 km/4. HalimuTe cuily HOpMaJbHOIO [1aBJIEHWS B BEPXHEH TOUKe

TPAaeKTOPUH.




NTOT'OBAS KOHTPOJIBHAS PABOTA 11O ®U3UKE
10 KVIACC
«2» Menee 46% (menee 10 6amioB)
Al. Kakoe Teno u3 nepeuncieHHbIX HUKE OCTABISET BUIUMYIO TPACKTOPHUIO?
1) Kamens, nagatouiuii B ropax 2) Mstu Bo BpeMs UTpbl 3) JIbpKHUK,
MPOKJIAJBIBAIOIIMNA HOBYIO TPacCy 4) JlerkoatJieT, COBEPIIAOITUIA
MIPHDKOK B BBICOTY

A2. Bo BpeMs moabemMa B Tropy CKOpPOCTb BEJIOCHUIEAMCTA, JBUTAIOLIETOCS
OPSIMOJIMHENHO U paBHOYCKOPEHHO, M3MEeHMIIAch 3a 8 ¢ oT 5 M/c a0 3 m/c. Ilpu

3TOM YCKOPECHHE BEJIIOCUIICINCTA OBIJIO PAaBHO
1) -0,25 m/c2 2) 0,25 m/c2 3) -0,9 m/c2 4) 0,9 m/c2

A3. Ha pucyHnke mnpenacraBieH rpaduKk 3aBUCHMOCTU
IIPOEKIIMM CKOPOCTH Tejla OT BpeMeHu. Kakoil myTh
MPOIIIO TEJIO 3a UHTEPBaJ BPEMEHU OT 2 10 8 ¢?

1)32m 2)20Mm 3) 16 m 4) 8 m

A4. Touka IBWXETCS C MOCTOSHHOM MO MOJYJIFO CKOPOCTBIO MO OKPY>KHOCTH
paanyca R. Kak U3MEHHUTCS LIEHTPOCTPEMUTENHHOE YCKOPEHUE TOYKU, €CIU €€
CKOPOCTb YBEJIMYUTD BJIBOE, & PAJINYC OKPYKHOCTU BJIBOE€ YMEHBIIHUTh?

1) ymenbiutcs B 2 pasa 2) yBenuuutcs B 4 paza 3) yBeIMUMTCS B
2 pa3a 4) yBenuuutcs B 8 pa3

AS5. Kakoe yckopeHne mpuoOpeTaeT TeJno Maccoi 5 Kr moj aeiictBueM cuiibl 20
H?
1) 0,25 m/c2  2) 4 m/c2 3) 2,5 m/c2 4) 50 m/c2

A6. YenoBek Be3 JBYX OJMHAKOBBIX JIETEH Ha CaHKax IO TOPU3OHTAIBHOU
nopore. 3aTeM C CaHOK BCTaJl OIMH PEOCHOK, HO YEIOBEK MPOI0JIKAN JIBIKCHHE
C TOM K€ MOCTOSIHHOW CKOpOCThI0. Kak n3MeHuIach cujiia TpeHus pu 3ToM?

1) He U3MeHmIach 2) yBenuumiach B 2 pasa 3) ymeHbLIMIaCh B 2 pa3a
4) yBenuuunach Ha 50%

A7. Teno maccoii 2 Kr IBIKETCSA €O CKOpOCcThio 3 M/c. KakoB ummyinbce Tena?
1) 5 xr-m/c 2) 6KT-M/C 3) 1 kr-™m/c 4) 18 kr-M/c

A8. XokkeitHas mraidba maccoit 160 T meTut co ckopocThio 36 km/4. KakoBa ee
KUHETUYECKask SHEPrus?

1) 1,6 Jix, 2) 104 JTx, 3) 0,8 JIk, 4) 8 Jlx

A9. Tuddy3us B TBEpIBIX TeIaX TPOUCXOAUT MEIJICHHEE, YEM B Ta3aX, TaK Kak
1) MoJIeKyIIBI TBEPIOTO TEa TSHKENee, YeM MOJICKYJIbI Ta3a



2) MOJIEKYJIbI TBEPOTO Tena OoJbllie, YeM MOJIEKYIIbI T'a3a,
3) MOJIEKyJIbl TBEPJIOTO TEJIa MEHEE MOABUKHBI, YEM MOJIEKYJIbI I'a3a
4) MOJEKyJIbI TBEPIOTO TENa B3aUMOAECHCTBYIOT ciabee, 4eM MOJIEKYJIbI ra3a

A10. Kak um3MeHMIOCH JaBJICHHE HMACAILHOIO Ta3za, €ClId B JAaHHOM OOBEMeE
CKOPOCTb Ka)KJI0M MOJIEKYJIbl YMEHBIIWIACH B 2 pa3a, a KOHIIEHTpaLUs OCTanach
HEU3MEHHON?
1) yBenmumiocs B 4 pasa, 2) yBEIUYMIIOCH B 2 pasa, 3) He
U3MEHUJIOCH, 4) ymeHbpIIMIIOCH B 4 pa3a
All. Kakoe W3 TpPUBEICHHBIX HIKE BBIPAXEHUN COOTBETCTBYET (opmyiie
KOJIMYECTBA BElleCTBa?

N

M M
1) N_A 2) m_o 3) N_A 4) \A NA

Al2. Bo3nyx B KOMHAaTe COCTOMT U3 CMECH Ia30B: BOJOPOJA, KHCIOPOAa, a30Ta,
BOJISIHBIX TAapOB, YriieKucioro rasa u np. Kakoi u3 ¢uznueckux napameTpoB
ATUX ra30B 00s13aTEIBHO OAMHAKOB P TETLNIOBOM PAaBHOBECHU?

1) naBnenue 2) Temneparypa 3) KOHLEHTpaIus 4) NI0THOCTH

Al13. T'a3 coBepmun paboty 400 Ik, U mMpuU 3TOM €ro BHYTPECHHSS DHEPTUS
ymenbimiack Ha 100 Ix. B aTom nporiecce ras

1) mony4un konuuectBO TemoThl S00 [k 2) momyuns koinrmdecTBo TemioTsl 300
Jx

3) otnan konmnuecTBO TerwioThl S00 [k 4) otnan konndecTBo TermioTsl 300 [k

Al4. Ot BoumsgHOW Kariu, oOJamaBIIe 3apsAaoM -+, OTIEIWIach Karuisl C
AIEKTPUUECKUM 3apsioM —(. Kakum ctait 3apsii ocTaBmieiics: Karmm?

1) +2q 2) +q 3) 4) -2q

Al5. [IBa ToUeUHBIX 3aps/ia NIPUTATUBAIOTCS APYT K APYTY TOJIBKO B TOM Cllydae,
€CJIU 3apsJibl

1) oguHAKOBBI MO 3HAKY U [0 MOAYJIIO

2) OAMHAKOBHI 10 3HAKY, HO 00S3aTEIILHO PA3IMYHbI IO MOYJITIO

3) pa3iaudHbI IO 3HAKY | JIFOOBIE IO MOTYJTIO

4) paznu4HBI MO 3HAKY, HO 0053aTETFHO OJJTMHAKOBBI 110 MOJIYIIIO

A16. Hanpsoxenue Ha koHIax pesucropa paBHo 60 B, cuna Toka B pe3ucTtope
paBHa 3 A. Uemy paBHO CONPOTUBIIEHHE PEe3UCTOpPA?
1) 0,04 Om 2) 0,05 Om 3) 20 Om 4) 180 Om

Al17. DAC ucrounuka paBHa 8 B, BHemHee conmpoTtusiieHue 3 OM, BHyTpEHHEE
conpotuBieHue 1 Om. Cuita Toka B MOJIHOM LIENU paBHA
1)32 A 2)25 A 3)2A 4)0,5 A



YacTs 2

Bl. Bo BpemMs peMOHTa DJIEKTPOIUIUTKM YKOpOTHIM €€ cnupaib. Kak
M3MEHWINCh TMPU 3TOM COINPOTHUBICHHE CHUPAIU, CUJIAa TOKAa U MOUIHOCTb
ANEKTPOIUTUTKU? HanpsixkeHue B CeTH 0CTaeTcs HEU3MEHHBIM.

K kaxmoi no3unuu nepBoro croslua noadepure COOTBETCTBYIOUIYIO TO3UIIMIO
BTOPOI0 CTOJIOLA U 3aMMILINTE B TAOJIHILY.

dusnyeckas BEINYHMHA N3meHeHne BeITMUYMHBI
A) conpoTUBJICHUE CITUPATU 1) yBeauuutcs

b) cuna toka B ciupanu 2) yMEHbIIIaeTCs

B) BeIAcsIOIAsACS MOIITHOCTD 3) HE UBMEHHTCS

B2. TloctaBbTe B COOTBETCTBHE (DU3MUECKYIO0 BEJIMYMHY M E€IUHUIY €€
u3mepenus B CH.
@®usnueckas BennurHa EnuHNIA BETUUNHBI

A) cKOpOCTh 1) m/c2

b) nyts 2) kr-m/c

B) umnynsc 3) kr-m/c2

I') yckopenue 4) m/c
S)Mm

K kaxmoii mo3uimu rnepBoro croyida moadepuTe COOTBETCTBYIOMIYIO MO3HUITUIO
BTOPOTO CTOJIOIA U 3aNUIIKTE B TAOJHILY.

Yacts 3

Cl. IBa HenoaBmxubix 3apsna 0,5 vKn u 4 aKn HaxoasiTcs B BakyyMe Ha
paccrosHun 6 cM Apyr oT Jgpyra. Yemy paBHa KyJIOHOBCKas CHIIa
B3aUMOJICHCTBHS MEXTy HUMU ?

C2. ABTOMOOWIL MAaccOW 2 T ABMIKETCS IO BBIMYKIOMY MOCTY, HUMEIOIIEMY
pamuyc kpuBu3HbEI 200 M, co ckopocThio 36 km/4. HaitauTe cuity HOpMallbHOTO
JABJICHUS B BEPXHEN TOUKE TPACKTOPHUHU.

C3. Tenexka Maccoi 2 Kr, IBHXKYIIASACS CO CKOPOCTBIO 3 M/C, CTAIKUBAETCS C
HETOABIKHOU TEJIEKKOM Maccol 4 Kr u ciuermisiercsa ¢ Hell. Uemy Oyner paBHa
CKOPOCTh 00€HX TEJIEkKEK MOCIIe B3aUMOICUCTBUSA?



KOHTPOJIBHASA PABOTA 1O ®U3UKE 110 TEME:
«MOJIEKYJISAPHASA ®U3UKA. OCHOBbI TEPMOJNHAMUKN»
10 KJTIACC

Kpurepuu oueHnuBanus:

1. Ouenka «5» BbIcTaBisieTcs Ipu BoIoHEHUH 90% mpeasaraeMbix 3aJJaHu,
TO

€CTh, €CJI MPaBUJILHO BHIOpAaH OTBET Ha 14-15 Bompocos.

2.0neHka «4» BbICTaBIIsAETCS IPH BhINOJIHEHUHU 70% mpemyiaraeMbIX 3a/1aHUi,
TO

€CTh, €CJIU MPaBUJIbLHO BbIOpaH oTBeT Ha 11-13 Bompocos.

3. Ouenka «3» BBICTABISETCS NMPU BbINMOIHEHUH 50% npeanaracMelxX 3a1aHui,
TO

€CTh, €CJIM MPaBUIILHO BHIOPAH OTBET Ha 8-10 BOMpPOCOB.

4. OueHka «2» BBICTaBISAETCS MPU BRINOJHEHUU MeHee 50% npenaraemMmpix
3aJlaHUi, TO €CTh, €CJIM MPABUIILHO BHIOpAH OTBET MEHEE, YeM Ha § BOIPOCOB.
Bapuanr 1.

1. Yro sBuserca HauboJee HAIJISAHBIM OTBITHBIM  TMOJATBEPKICHUEM
CYIIIECTBOBaHUS aTOMOB U MoJiekyn? A) nuddysus; b) nabmonenue ¢ moMouibo
ONTUYECKOr0 MUKpOCKoIa; B) kamig Macna pactekaeTcst o HOBEPXHOCTH BOIbI.
2. Kak wW3MeHHTCS JaBJI€HHE WACAIBHOTO  ra3a NpU YBEIUYEHUU €ro
KOHIIEHTpaluu B 2 paza?

A) yBenuuuTcs B 2 pa3a; b) ymensimutcs B 2 pasa; B) He usmeHurcs.

3. B cocyne maxomunace HeKoTopas Macca uieanbHoro raza. OO0bem rasa
YBEJIMUUIIU B 3 pa3a, a a0CONIOTHYIO TeMIlepaTypy raza YMEHBIIWIN B 3 pasa.
BriGepuTe BepHOE yTBEpKICHHUE.

A) naBieHHE raza He U3MEHWIOCH; b) naBieHue raza yBeauduioch B 3 pasa; B)
JABJICHUE ra3a yMEHbIIWIOCH B 9 pa3.

4. Tlpu ocylIecTBICHUU KAKOTO H30Ipollecca yMEHbIIEHHEe  aOCONMIOTHOM
TEMIIEPaTyphl UJICATHHOTO ra3a B 2 paza MPUBOJIUT K YMEHBIICHUIO 00beMa raza
B 2 pa3za?

A) uzoxopnoro; b) nzobapuoro; B) nzorepmuueckoro.

5. Beipazute B rpaaycax Llenbcust 3HaueHue temnepatypsl : 50 K.

6. C ra3om BBINIOJIHAIOT yKa3aHHblEe HuKe mpouecchl . Ilpu kakux mpoueccax
pabora raza paBHa Hymo? A) wu300apHOM HarpeBaHuu; b) u30XOopHOM
OXJIAXKJIEHUH; B) n30TepMHUUECKOM CKATHU.

7. Kak Ha3bIBaeTCs U30MPOLECC, IJIs1 KOTOPOIO MEPBBIN 3aKOH TEPMOJNHAMUKHU
UMeeT BU:

A+ Q=0? A)uzoxopusiii ; b)uzorepmuueckuii ; B)uzo0apHsbIii.

8. Ilpu m300apHOM pacmMpeHur Ta3a Obuta coBepiieHa padora 600 JIx. Ha
CKOJBKO M3MEHMIICS 00BhEM ra3a, €Ccliv JaBjcHue raza oen1o 4 x 10511a?

9. Azot maccoi 280 r Harpet nipu noctostHHOM AasiieHuu Ha 1000C. Onpenenntsb
paboTy pacuIupeHusl.




10. KIIJ temnoBoro nsurarens 40 0/0. I'a3 momyuws ot HarpeBatens S5 kJlx
teriotel. KakoBa pabGora raza? Kakoe KOJIMYECTBO TEIJIOTHI OTAAHO
XOJIOJTWJIBHUKY ?

11. AGcomoTHyIO TeMIepaTypy AaHHOM Macchl UAcalbHOrO rasa yasowim. Kak
IpU ATOM M3MEHSETCS IUIOTHOCTh ra3a, €ClIM HarpeBaHue MNPOU3BOJIUIIOCH

n300apHo? OOGOCHOBATE.



JIABOPATOPHASA PABOTA «ONPEJAEJEHHUE DJIEKTPOEMKOCTH
KOHAEHCATOPA» 10 KJIACC
\
1. PucyHnok (cxema) SKCIiepUMEHTaIbHON yCTAaHOBKHU
2. ®opmyiia 1 pacyéTa HCKOMOW BETUYUHBI
3. Pe3ynbTaThl NpsMbIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. PacyéT NCKOMOW BEIMYMHBI
5. BoiBoA (OTBET), COINIACOBAHHBIN C MOJYYEHHBIM PE3YJIbTaTOM

OI_ICHKa KadycCTBA BBIITOJTHCHUA Ha60paTOpHBIX pa60T MPOUCXOJHUT IO CANHBIM
KpUTCpUAM TTOHATHBIM O6yanOH_[I/IMC$I 151 MaKCHUMAJIbHO HCKIKYarIInuM

CY6’bCKTPIBH]’:»II>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHCHHOM pa6OTBI.

3a Kbl MYHKT OTYETA BRICTABISAIOTCS Oauibl: 2; 1; 0

Kputepuu orieHMBaHUS KaXKIOTO ITyHKTa | OAIThI
oTyéra

I10THOCTBIO PAaBUIIBHO 2
JlomytiieHa ¢pu3ndeckasi HETOYHOCTh 1
Jlonymiena gusnueckas onmmoka 0

[IpaBuio nepeBoaa 0amIoOB B OTMETKY:

Ne | Kputepuu orieHuBanus padboThI bamner | OT™MeTk

n/n a

1 [TomHOCTBIO TIpaBWIIBHO  BBIMOJIHEHBI Bce | 9-10 |5
MYHKTHI TJIaHa WK jgomnyiieHa 1 gusnyeckas
HETOYHOCTD

2 Jomnymiensl 2-3 pu3nyeckue HeTOYHOCTH Ui 1 | 7-8 4
omunoOKa

3 JonymieHns! 4 Gu3nyecKue HETOYHOCTH WUiu 2 | 6 3
OIUOKH

4 OtcyTcTBYIOT TpsiMble u3Mmepenust uau Bce | O 2
ciIy4au BBITIOJTHEHUS, KOTOpHIE HE
COOTBETCTBYIOT ITyHKTaM 1,2,3

duznyeckrue HeJOUETH TpU 0HOPMIICHUN OTYETA O BHITIOJTHEHUH JTA00PATOPHOU
paboTHI:

1. HeTouHOCTb, HEAKKYPATHOCTD BBITIOJTHEHUS PUCYHKA (CXEMBbI)

2. OtcyrctByeT BbIBOA (opMynbsl B 00IIeM BUJE sl pacuéra HCKOMOM
BEJINYMHBI

3. 3anuch OJHOrO M3 PE3yJbTATOB MPSIMBIX M3MEpPEHHI cienaHa Oe3 yuéra
a0COJIFOTHOM MOTPENTHOCTH



4. NonymieHsl apuMETHIECKUE OUIMOKU B BBIUUCICHUSX, IPU YCIOBUH, YTO 3TH
OLIMOKH rpy00 HE UCKAXKAIOT PEAIbHOCTh MOJYUYEHHOTO PE3yJIbTaTa

duznyeckue OMMOKU MPU OPOPMIEHUHU OTUETA O BBHIMOJHEHUHU JTabOpaTOpPHOI
paboThI:

1. OTcyTcTByeT pPHUCYHOK (CXeMa) WM JIOMYIICHBl OMMUOKHM B YCJIOBHBIX
0003HaYEHUIX

2. OtcytcrByeT dhopmyna sl pacyéTa ICKOMOW BEJIMUUHBI

3. IlpuBenéH NpaBUIBLHBIN PE3YILTAT TOJHKO OJHOTO U3MEPECHUS

4. OTCyTCTBYET BBIBOJI (HE TOJIYYEH OTBET)

5. OTcyTCTBHUE TOMBITOK BHITIOJIHEHUS 3a1aHUS

6. Pa3po3HeHHbIe 3anucu

7. B cimydae oTCyTCTBUS NPSAMBIX M3MepeHui nabopaTopHas padoTa cuuTaercs
HE BBIITOJIHEHHOM.

1. TlonrotoBka k pabore:

1.1. OTBeTUTH Ha BOMPOCHI CAMOITPOBEPKH JJIs MOIYUESHHS I0MyCcKa K padoTe:
1.1.1. Kakas cuctema npOBOJAHMKOB HA3bIBAECTCS KOHIEHCATOPOM?

1.1.2. ChopmynupoBaTh onpeesaeHue EKTPOEMKOCTH KOHAEHCATOpa.

1.1.3. ITo xakoii popMysie BEIYUCIISIIOT SJIEKTPOEMKOCTh KOHIeHcaTopa?

1.2. TloaroToBUTH OGJIAHK OTYETA B COOTBETCTBUHU C IIYHKTOM 3.

Pue, 1

2. Tlopsimok BBITOTHEHUST PAaOOTHI:

5.1. Cobepure U3 IBYX METAUTMYCCKUX IJIACTHH M OJTHOU CTCKISTHHOM TUIOCKUI
KoHJieHcaTop. Crenaiite cXeMaTH4eCKU YepTex.

2.2. Pa3zbepure mIOCKUI KOHAEHCATOpP, H3MEpPHTE JUIMHY a U IMUPUHY b
METAJUIMYECKOW TUIACTUHBI IUHEUKOM.

2.3. AGCONIOTHYIO OTPEITHOCTh U3MEPEHUH JJTUHBI
paBHOM | MM.

A Ab

% v mupuHsl ~° mojararT
2.4. PaccunTaiite miomanps mwiactue: > — %2 i S=aR2
2.5. VI3mMepbTe MITaHTCHIIUPKYJIEM TOJIIINHY CTCKJISTHHOHN TUIAaCTUHBI d.

2.6. AGcomntoTHas MOTPEITHOCTD M3MEpPEHUS TOJIIUHBI
mrranrenmupkyiaem 46 = 01



2.7. TabnuyHO€ 3HAYEHHUE OTHOCHUTEJIBHOM AMAJIEKTPUUYECKON MPOHULAEMOCTH

CTEKJITHHOM IUIACTUHKH & = ° .

2.8. Paccumnraiite 371€KTPOEMKOCTbH INIOCKOTO KOHAEHCATOpa C AUIIIEKTPUKOM 10

dbopmyie: )
c=== e st,:a,as-m-ﬂ%
5
2.9. BpbluncaNTe OTHOCHUTEIBHYIO TIOTPEITHOCTh KOCBEHHOTO HW3MEpPEHUS
QJICKTPOCMKOCTH:

AC _AS  Ad _Aa  Ab | Ad

c ) d @ b d

AL

=(3)

2.10. Boruncnure abCONOTHYIO MOTPEIIHOCTb: c/,

2.11. OxoHuATeIBHEII pe3ybTaT npeacTasbTe B Buge: ¢ T4C
3. Conepxanue oTuéTa:

3.1. Pe3ynbTathl U3MepeHU U BEIYUCIECHUN B TaOIHIIE:
2 mb,M[? M2 %M C, D

3.2. Cnemnaiite BBIBO/I.



BXOIHASA KOHTPOJIBHAS PABOTA 110 ®PU3UKE
11 KIIACC

Kpurepun onieHUBaHUS
Yacte «A» - 7 0anioB
Yacte «B» - 4 6aymios.
Yacte « C» - 3 6ainia.
Hroro — 14 6amnos.
12-14 6amnoB - orienka «5»- 85-100%
9 - 11 0amtoB — oneHka «4» - 64-78%
6 - 8 OatoB — oreHKa «3»- 42-57%
Meunee 6 0amioB — orieHka «2»-meHee 40%
1 BapuanT
A.1 ABTOMOOWITB, TPOTASICh C MECTA, JBMKETCS ¢ ycKopeHueM 3 m/c2 . Uepes 4 ¢
CKOPOCTh aBTOMOOMIIS OyIeT paBHA
1) 12 m/c 2) 0,75 m/c 3) 48 m/c 4) 6 m/c
A.2 Ha neBoM pHCYHKE TIPEICTABIICHBI BEKTOPHI CKOPOCTH U YCKOPEHHUS Teila B
WHEPIMAILHON cHucTeMe orcyeTa. Kakod W3 4YeThpex BEKTOPOB Ha TPaBOM
PUCYHKE YKa3bIBaCT HaIpaBJICHUE BEKTOPAa PaBHOJCHCTBYIOMICH BCEX CHII,
JEHCTBYIOIINX HA 3TO TEIO0?
a 2
I 4 I 1

3

11 2) 2 3)3 4) 4
A.3 IMnynibe Tenna, IBUXAKYIIETOCs MO MPsIMOM B OJTHOM HaIlpaBJICHUH, 3a 3¢ MO/
JEHCTBHEM TIOCTOSIHHOM CHJIBI HM3MEHWICS Ha 6 kr-m/c. KakoB Momynb
JNEUCTBYIOIIEH CUIIBI?

1)0,5H 2)2H 3)9H 4) 18 H

A.4 Kamenn maccoit 0,2 xr, OpoIieHHbIN BEepTUKAIHFHO BBEPX cKOpocThio 10 m/c,
yraJl B TOM € MECTE CO CKOpOCThIo 8 M/c. HalianTe paboTy cuil COMPOTHBICHUS
BO3/1yXa 3a BPeMs JBHKCHUS] KAMHSI.

1) 1,8 Ix 2) -3,6 Ix 3)-18 Ix  4)36 Ix

A.5 Ha pucyHke NOKa3aH LHKJI, OCYHIECTBISIEMBbIM C HJICAIbHBIM Ta30M.
KonmmdectBo BemectBa raza He MeHsaerca. M3o0apHoMy HarpeBaHHIO
COOTBETCTBYET Y4aCTOK

1) AB 2) BC 3)CD 4) DA 0 7
A.6 3a 1 uukn pabouee Telo TEIIOBOrO ABUTraTeNsl coBepiuuio padory 30 kJ[x

u otaano xonoawnbHukKy 70 x/[>k konmuectsa Tertotel. KIIJI aeurarens pasen
1) 70% 2) 43% 3) 30% 4) 35%



A.7 Cuita, ¢ KOTOpOHM B3aMMOJEHCTBYIOT JIBa TOUYEUYHBIX 3apsaaa, paBHa F. Kakon
CTaHeT CUJIa B3aMMOJEHCTBUS, €CJIM BEJIMYMHY KaXKJ0r0 3apsA/ia YMEHbUIUTh B 2
paza?

1) 4F 2)< 32F 4T
Yacts 2

B.1 ABTOMOOMIBL Maccoll 2 T ABMXKETCS IO BBINTYKIOMY MOCTY, UMEIOIIEMY
panuyc kpuBu3Hbl 200 M, co ckopocThio 36 km/4. Haitnute cuily HOpMalibHOTO
JaBJICHUS B BEPXHEU TOUKE TPACKTOPHUHU.

B.2 Jlna u3o0apHOro HarpeBaHMs ras3a, KOJIMYECTBO BemiectBa kortoporo 800
moJib, Ha 500 K HeMy cooOmunu konuyecTBo Temiotel 9,4 M/Ix. Onpenenutsb
npHUpalieHUue ero BHYTPEHHEH SHEPI M.

Yacts 3

C.1 [Burasicb MexIy JABYMS TOYKAMH B DIIEKTPUUECKOM TMOJE, AJIEKTPOH
npuodpen ckopoctb V= 2000 km/c. UeMy paBHO HaNpspKEHUE MEXKAY STUMU
toukamu me = 9,1x10 -31kr, e = 1,6x10-19 K.



KOHTPOJIBHAS PABOTA 110 ®U3UKE
3A | HIOJYTOAUE
11 KJIACC
Kpurepun oniecHuBaHUS
Yacte «A» - 8 0anioB
Yacte «B» - 6 6aymios.
Hroro — 14 6amnos.
13-14 6amnoB - orienka «5»- 91-100%
10 — 12 O6amtoB — oreHka «4» - 76-90%
7 - 9 6amoB — oneHka «3»- 50-75%
Meunee 7 0aiioB — orieHKa «2»-MeHee 50%
1 BapuanT
1. MUHayKIust MarHuTHOTO TOJISl — 3TO BEKTOpHAs (hu3ndeckas BeJTUYMHA, paBHAS
OTHOIIICHHIO:
a) CWibl, JEHUCTBYIOIIEH Ha DJIEMEHT JJIMHBI MPOBOJHHUKA, IMOMEIICHHBIA B
JAHHYIO TOYKY TIOJIsI, K POU3BEICHUIO CHUIJIBI TOKA HA IJIMHY 2JIEMEHTA
0) cwiIbl TOKA, IEUCTBYIOIIEH Ha DJIEMEHT JIJTHHBI IIPOBOIHUKA, TTIOMEIIICHHBII
B JJAHHYIO TOYKY TOJIsI, K MPOU3BEACHUIO CUIIBI HA JITTUHY JIEMEHTA
B) HANpsDKEHUs, JEWCTBYIOIIEH HA DJIEMEHT JUIMHBI  MPOBOJHUKA,
MOMEIIEHHBIH B JIAaHHYIO TOYKY IOJIS, K IPOM3BEIICHHUIO CUJIBI TOKa Ha
JUTUHY dJIEMEHTa
I') HampsDKEHUs, JCUCTBYIONIEd Ha OJEMEHT JUIMHBI  ITPOBOJJIHHKA,
MIOMEIEHHBIN B IAHHYIO TOUYKY TIOJIsA, K MPOU3BEICHHUIO pabOThl TOKAa Ha
JUTMHY dJIEMEHTA
2. [Ipsimoii mpoBoaHWK niauHOH 80 CM JBMXKETCSI B MAarHMTHOM IIOJIE CO
CKOpocThi0 36 KM/4 moj yriaom 30° K BEKTOpY MarHMTHOW HHAyKOWU. B
npoBojHuKe Bo3HUKaeT J/IC 5 MB. Uemy paBHa MarHuTHas HHAYKIUSA ?
1.3 MTn
2. 0,8 kTn
3.2,5mTn
4. 1,25 mTn
3. 3apskeHHas 4yacTHUIa JIBUKETCS B MAarHUTHOM I10JI€ CO CKOPOCThIO V. ( CM.
PUCYHOK, TOYKAMHM YyKa3aHO HAIlpaBJICHWM JIMHUH MAarHUTHOW WHAYKIUU K
yuTaTesno.) B kakoM HampaBieHUU OTKJIOHUTCS YacTUIa?
1. BripaBo
2. BJIEBO
3. K HaM
4. oT Hac




4. Kakoii sHeprueil o0iaaaet konedaTeabHblil KOHTYp B MOMEHTBI, KOT/1a 3apsij
KOHJICHCATOpa MaKCUMAaJeH?

1. sHepruei 3AeKTPUIECKOro Mmos

2. dHEprue MarHuTHOTO MOJIs

3. JHEepruel MarHUTHOTO U 3JIEKTPUYECKOTO MOJIEN

4. sHeprueu rpaBUTalMOHHOT0, MATHUTHOTO U AJIEKTPUYECKOTO MOJIeH

5. Cuna Toka B uenu uzMensercs 1o 3akony I = 3sin(20t). Yemy paBHa yacToTa
ANEKTPUUECKUX KOJIEOaHMI1?

.31

.20

.20t I'g

.10/ T
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. N1/N2 = K. Yro Takoe K?

. K03 HUIMEHT TPOMOPIIMOHATEHOCTH

. Koo purmenT Tpanchopmanuu

. IocTosiHHAs bonbIMaHa

. HET MPaBWJIBHOTO OTBETA

. Kak wm3Menutcs mepuoa konebaHui rpy3a Ha MPYKUHE, €CIU KECTKOCTh
NpY>XKUHBI YMEHBIIUTH B 4 pa3za?

1. yBenuuutca B 4 paza

2. yBeIUYUTCS B 2 pa3a

3. yMEHBIIUTCS B 2 pasa

4. ymenbliuTcs B 4 pasza

8. PriOak 3aMeTw1, 4TO rpeOHU BOJIHBI MPOXOAT MUMO €TO JIOJKH, CTOSIICH Ha
SIKOpE, Yepe3 KaKble 6 C, a paCCTOSTHUE MEXIy COCETHUMU IpeOHsIMHU paBHO 20
cM. KakoBa ckopoCTh BOJIHBI?

1. 0,03 m/c

2.3,3 m/c

3.3,6 M/c

4. 0,06 m/c

B1. Ha xakoM amama3oHe BOJH pa0OTaeT paguonepeaTIuK, €Clii eMKOCTh €T0
KojebarenpHOor0 KOHTYpa MoxkeT MeHAThCs oT Cl = 60 n® no C2 = 240 nd, a
UHAYKTUBHOCTBH L = 50 MkI'H?

B2. IIporon ¢ aneprueit W = 1,0 M»B BieTen B 0JHOPOIHOE MAarHUTHOE TOJIE,
MEPHNEHUKYIAPHO JHUHUSAM HMHAYKIUU. Kakoil nomkHa OBITh MHUHHUMAJIbHAS
MPOTSHKEHHOCTh, Toyis { B HampaBIE€HWW JBWIKEHUS TPOTOHA, YTOOBI
HaIpaBJICHHE €ro ABWKEHHS U3MEHWIOCh Ha MPOTHUBOMOJOXHOE? MarHuTHas
naAyknusa noyst B =1 Ti.

~N B W~ O



HNTOI'OBAS KOHTPOJIBHAS PABOTA 11O ®PU3UKE
11 KJIIACC
Kpurepuu onennBanus
«5» 93% - 100% (28-30 6aoB)
«4» 80% - 90 % (24-27 6annoB)
«3» 60% - 76% (18-23 GanioB)
«2» menee 60% (menee 18 6amioB)
Bapuanrt 1
1. JlnuHa akTUBHOM yacTu mpoBojHMKA 20 cM. YTOJI MEXIy HalpaBiIeHUEM
TOKa W WHAYKUWMEW MarHutHoro mnois paseH 900. C kakoil cuiion
MarHuTHOE mojie ¢ uHAaykuued SOMTn neicTByeT Ha MPOBOJHUK, €CIIH
cuina Toka B Hem 10 A?
2. Onpenenutre MHAYKTUBHOCTH KaTYIIKH, KOTOPYK HpH CHiIe Toka 6 A
NPOHU3BIBAET MarHUTHBIN moTok 120MBO.
3. YCTaHOBUTH COOTBETCTBUE:

A. MarHuTHbBIN IIOTOK 1. Tn

b. MarautHas uHIYKIUS 2. JIx

B. UuaykTHBHOCTH 3.Tn
4. B6

4. OauH pa3 METAUIMYECKOE KOJBIO MNagaeT Ha CTOSUIMA BEPTUKAIBHO
MOJIOCOBOM MAarHuT Tak, 4TO HaJ€BAETCA HAa HETO, BTOPOU pa3 Tak, 4TO MPOJIETAECT
MUMO Hero. [ITIocKocTh KoibIla B 000X CITydasiX TOPU30HTaIbHA.

Tok B KOIBIIE:

1) Bo3HHKaeT B 00OMX ClIydasx

2) He BO3HUKACT HU B OJTHOM M3 CITy4acB

3) |BO3HHMKACT TOJBKO B MEPBOM Cllydac

4) BO3HHKAET TOJHKO BO BTOPOM Cllydac

5. Haiinure DJIC uwnaykuuu B KoHType, eciaud 3a 0,0lc MarHUTHBIM MOTOK
yBennauiicsa Ha 400 mBO.

6. DnekTpoMarHuTHAsE HHAYKIHS — 3TO:

1) aBneHue, XapakTepU3yIOIlee AECTBUE MATHUTHOTO MOJISl HA IBHXKYIIUCS
3apsin;

2) siBJI€HUE BOBHUKHOBEHUS B 3aMKHYTOM KOHTYPE 3JIEKTPUUYECKOI0 TOKA MPU
M3MEHEHUH MarHUTHOTO TTOTOKA;

3)sBieHUE, XapaKTEPU3YIOIllee ACHCTBUE MAarHUTHOTO OJISI HA TPOBOJIHUK C
TOKOM.

7. MaremaTtuyeckuii MasTHUK COBEpPIIAET CBOOOJHBIE TapMOHUYECKHUE
kosieOanus. Kakyro BeMUMHY MOXKHO OIPEACIUTh, €CIU M3BECTHHI uiHA |
nepuoj koyebanuii T masTHUKA?



1) |maccy m masTHHKA

2) |ycKOpeHHe CBOOOIHOTO MaJCHHUS (J

3) |ammuntyay A KojeOaHU MasTHUKA

4) |MakCHMMaJbHYIO KHHETHYCCKYIO dHEprut0 WK MasiTHUKa

8. Ha pucynke mokaszaH rpauk 3aBUCUMOCTH CHJIbl TOKa B METaNIMYECKOM

MPOBOJHUKE OT BpeMeHHU. OnpeienTe 4acToTy KojJeOaHui ToKa.

I, A4 , | i \
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1)8 Iy

2)0,125 'y

3)6 '
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9. Paccrosinue Mexnay Ommwkaiimumu rpebHssmu BonH 10m. KakoBa uacrora
yJIapoB BOJIH O KOPITYC, €CJIM CKOPOCTH BOJIH 3 M/C ?

10. JIyu cBeTra majmaet Ha IUIOCKOE 3€pKajio. YToJI OTpakeHHUsl paBeH 24°. Yrou
MEX1y TaJatoNIuM JIYYOM U 3€PKAJIOM. . ..

11. Ecniu mpeaMeT HaxXoAUTCS OT cOOMparolei JIMH3bI Ha PACCTOSIHUM OOJIbIIIe
JBOMHOTO (POKYCHOT'O PACCTOSIHUS, TO €ro u300pakeHue Oyier. . .

ITI 1| ! | 1
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12. Kakoe omnrtuyeckoe SsBICHHE OOBACHAECT PAMYKHYIO OKPACKY MBUIBHBIX
my3bIpeit?
1) Hucnepcus 2) Mudpaxmus  3) Uarepdepennms  4) Tlonmspuzanus

13. HenpepsiBHBIE (CTUIONTHBIC) CIIEKTPHI TAFOT TEJa, HAXOISIIIHECS

A. TOTBKO B TBEPJOM COCTOSIHUU TPU OYCHB OOJBIINX TEMIIEPATypax;

b. B ra3000pa3zHoM MOJIEKYJISIPHOM COCTOSIHUH, B KOTOPOM MOJIEKYJIbI HE CBSI3aHbI
WM c1a00 CBSI3aHbI

APYT C APYrOM;

B. B ra30006pa3HoM aTOMapHOM COCTOSTHUHU, B KOTOPOM aTOMBI MPAKTHYECKH HE
B3aUMOJICMCTBYIOT

IPYT € JPYroM;
F. B TBCpI[OM WM ) KUJKOM COCTOSAHHNHU, a4 TAKKE CUJIBHO CXAThIC I'a3bl



14. Kakoe U3 mEpeUHCICHHbIX HUXKE
UMEeT HauOOBIIYIO YaCTOTY?

A. PannoBoJIHBL.

b. Un¢dpakpacHoe nznyudenue.

B. Bunumoe usnydenue.

I'. YapTpaduoneroBoe u3nydyeHue.

/1. PEeHTTeHOBCKOE U3IIyUYEHUE.

QJICKTPOMAIrHUTHBIX I/IBJ'Iy‘—ICHI/Iﬁ

15. Kakoe 13 npuBeIEHHBIX HIKE BbIPAYKEHUI OINPEAeIIAeT OHATHE AUcTepcus?

A. Hanoxxenue KOT'CPCHTHLIX BOJIH.

b. Pa3noxxenue cBera B CIEKTP IPU IIPEITOMIICHUH.
B. IIpeoOpa3zoBaHue €CTECTBEHHOTO CBETA B INIOCKOMNOISIPU30BAHHBII.

I'. Orubanue BOJHOM NpPEnATCTBUIA.

I[. YacTtuuHoe OTPAXCHUC CBCTA HA PA3ACJIC IBYX CPCII.

16. Harmcats HegocTaroe 0003HaueHUs B CICAYIONMICH SASPHOM peaKIuu:

?7+1H1 =12Mg24 + 2He4
17. Atom Hatpust 11Na23 conepxur

1) |11 nporoHoB, 23 HelTpoHA U 34 FJIEKTPOHA

2) |23 mporona, 11 HeliTpoHOB 1 11 3JIeKTPOHOB

3) |12 npotonHoB, 11 HEHTPOHOB K 12 3JIEKTPOHOB

4) |11 npotonos, 12 HeWTpoHOB ¥ 11 371EKTPOHOB

18. Onpenenure, Kakue U3 Peakuii HA3bIBAIOT TEPMOSACPHBIMU

A. Peakiuu neneHus Jerkux siaep
b. Peaknuu neneHus TSKEIbIX €D

B. Peaknuu cuHTE3a MEXKY JIETKUMH SIIPAMU

I'. Peakuum cuHTE3a MEKIY TSIKEIBIMU SAPAMU



KOHTPOJIBHASA PABOTA 110 ®U3UKE 110 TEME» OIITUKA.
OCHOBbBI CIEIIUAJBHOM TEOPUU OTHOCUTEJBHOCTH

11 KIIACC

Kpurepuu olieHUBaHUA

«5» 92% - 100% (11-12 6ayoB)
«4» 75% - 84 % (9-10 GastoB)
«3» 58% - 63% (7-8 OamI0B)

«2» menee 58 % (meHee 8 6aIOB)

Kakyroo CcKOpoCTh ITOJDKHO HMMETh TeNO, 4YTOOBI €ro MpPOJO0JIbHBIE pPa3Mephl
yMEHbIIATUCh i HaOmojmarens B 3 pasza? [lo 9Toro Teno MNOKOWIOCH
OTHOCHUTEIHLHO JaHHOro HaOronarensd. 3agada Ne2

1.

Pakera nBMXKETCS OTHOCUTEIBHO HEIMOJBIKHOTO HAOMIOAaTeNsl CO
cKopocThio paBHO# 0,6 ckopocTH cBeTa B Bakyyme. Kakoe Bpems poiiiet
0 yacaM HEMOJBUKHOTO HAOJIFOAATeNsl, €ClU MO0 YacaMm , JIBHKYITUMCS
BMECTE C PaKeTOM, mpouuio 6 aet?

Kakoli mpomexyTok BpEMEHM MNPOUAET Ha 3BE3J0JIETE, IABHKYIIEMCS
OTHOCHUTEJIBHO 3€MJIM CO CKOPOCThIO, paBHOU 0,4 ckOpocTH cBeTa, 3a 25
3€MHBIX JIET?

[Ipu xako# CKOPOCTU Macca JBHXKYIIETOCS AJIEKTPOHA BYETBEPO OOJIBIIE
Macchl MOKOSIIErocs ?

DJIEKTPOH ABUXKETCA cO ckopocThio 0,8 ckopoctu cBera. OmnpeaeiauTb
Maccy OdJIEKTPOHA, DJHEPTrUI0 TIOKOS JJIEKTPOHA, IOJHYK DSHEPTUI0
ANEKTPOHA, KHHETUYECKYIO SHEPTHUIO 3JIEKTPOHA.

JIBe pakeTbl ABWXKYTCS HABCTpedy APYr APYTY CO CKOpOCThiO 3/4c¢
OTHOCUTEIBHO HEMOABM)XHOTO HaOmtomatens. Omnpeaenutb CKOPOCTh
CONMKCHUS paKeT.



JIABOPATOPHAS PABOTA «U3MEPEHUE ITOKA3ATEJIA
HPEJOMJIEHUMSA CBETA» 11 KJIACC

1. PucyHnok (cxema) SKCIiepUMEHTaIbHON yCTAaHOBKHU

2. ®opmyiia 1 pacyéTa HCKOMOW BETUYUHBI

3. Pe3ynbTaThl NpsMbIX U3MEPEHUH C YUETOM a0CONIOTHBIX MOTPEIIHOCTEN
4. PacyéT NCKOMOW BEIMYMHBI

5. BoiBoA (OTBET), COINIACOBAHHBIN C MOJYYEHHBIM PE3YJIbTaTOM

OI_ICHKa KadCCTBa BBIITOJITHCHUA J'Ia60paTOpHBIX pa60T MPOUCXOAUT IO CANHBIM
KpUTCpUAM TTOHATHBIM O6yanOH_[I/IMC$I 151 MaKCHUMAJIbHO HCKIKYarIInuM

CY6’bCKTPIBH]’:»II>i q)aKTOp H3 1pouccca OUCHUBAHUA BBIIIOJTHCHHOM pa6OTBI.

3a Kbl MYHKT OTYETA BRICTABISAIOTCS Oauibl: 2; 1; 0

Kputepuu orieHUBaHUS KaXKIOTO ITyHKTa | OBl
oTyéra

I10THOCTBIO PAaBUIIBHO 2
JlomytiieHa ¢pu3ndeckasi HETOYHOCTh 1
Jlonymiena gusnueckas onmmoka 0

[IpaBuio nepeBoaa 0amIoOB B OTMETKY:

Ne | Kputepuu orieHuBanus padboThI bamner | OT™MeTk

n/n a

1 [TomHOCTBIO TIpaBWIIBHO  BBIMOJIHEHBI Bce | 9-10 |5
MYHKTHI TJIaHa WK jaomnyiieHa 1 gusnyeckas
HETOYHOCTD

2 Jomnymiensl 2-3 pu3nyeckue HeTOYHOCTH Ui 1 | 7-8 4
omunoOKa

3 JonymieHns! 4 Gu3nyecKue HETOYHOCTH WUiu 2 | 6 3
OIUOKH

4 OtcyTcTBYIOT TpsiMble u3Mmepenust uau Bce | O 2
ciIy4au BBITIOJTHEHUS, KOTOpHIE HE
COOTBETCTBYIOT MyHKTaM 1,2,3

duznyeckrue HeJOUETH TpU 0HOPMIICHUN OTYETA O BHITIOJTHEHUH JTA00PATOPHOU
paboTHI:

1. HeTouHOCTb, HEAKKYPATHOCTD BBITIOJTHEHUS PUCYHKA (CXEMBbI)

2. OtcyrctByeT BbIBOA (opMynbsl B 00IIeM BUJE sl pacuéra HCKOMOM
BEJINYMHBI

3. 3anuch OJHOrO M3 PE3yJbTATOB MPSIMBIX M3MEpPEHHI cienaHa Oe3 yuéra
a0COJIFOTHOM MOTPENTHOCTH



4. NonymieHsl apuMETHIECKUE OUIMOKU B BBIUUCICHUSX, IPU YCIOBUH, YTO 3TH
OLIMOKH rpy00 HE UCKAXKAIOT PEAIbHOCTh MOJYUYEHHOTO PE3yJIbTaTa

duznyeckrue OMMUOKU MpU OPOPMIIEHHH OTUETA O BBIMOJHEHUU J1a0OpaTOpPHOi
paboThI:

1. OTcyTcTByeT pPHUCYHOK (CXeMa) WM JIOMYIICHBl OMMUOKHM B YCJIOBHBIX
0003HaYEHUIX

2. OtcytcrByeT dhopmyna sl pacyéTa ICKOMOW BEJIMUUHBI

3. [IpuBenéH npaBUILHBIN PE3yIbTAT TOJBKO OJTHOT'O U3MEPEHUS

4. OTCyTCTBYET BbIBOJI (HE TOJIyYEH OTBET)

5. OTcyTCTBHUE TOMBITOK BHITIOJIHEHUS 3a1aHUS

6. Pa3po3HeHHbIe 3anucu

7. B cimydae oTCyTCTBUS NPSAMBIX M3MepeHui nabopaTopHas padoTa cuuTaercs
HE BBIITOJIHEHHOM.

Lenb paboThl: M3ydeHUE MPETIOMIICHHSI CBETa Ha TPaHHULIe pa3ziena Cpel BO3ayX -
CTEKJIO, U3BMEPEHUE NTOKA3aTeNs MPEIOMIICHUS CTEKIIA.

[TpuGopsl ¥ TPUHAAJIEHKHOCTH: JIAOOPATOPHBIA KOMIUIEKT MO ONTHKE, JHUCT
MIITUMETPOBON OyMaru, JuHelKa, KapaHJall, HUPKYIb.
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Puc. 238

1.YcTaHoBUTEe MCTOYHUK CBETa HA CTOJE, B OKHO MPUOOpa BCTaBbTE JKpaH C
mpopesbio. [Ipopess qomxHa OBITH PACTIONOKEHA BEPTUKAIBHHO.

2.Co0epute SIEKTPUYECKYIO IIeMb, MPUCOCIWHUB JIAMIIOUYKY K HCTOYHUKY
MOCTOSIHHOTO TOKa 4epe3 BBIKITI0YATENb. 3aMKHHUTE IIEMb U TMOIYYUTE SIPKYIO,
TOHKYIO TIOJIOCKY CBETa Ha Oymare (CBETOBOM JIy4).

3.ImockonapanienbHyl0 CTEKISHHYIO TUIACTMHKY PAcTOJOKHUTE Ha JIUCTE C
MUJUTUMETPOBBIMHU  JICTICHUSIMHA, OOBEAUTE €€ KOHTYp OCTPO 3aTOYCHHBIM
KapaHJaIIoM.

4. HabmrogaiTe SBICHHUE MPEIOMIICHUSI CBETA MPHU PA3UYHBIX YIJIaX MaJICHHUS.
3adukcupyiite X0 Jydei, ucrosb3ys OymnaBku (puc. 238, 0).

BrImmomHUTE TTOCTpOCHHME B COOTBETCTBHU ¢ puCyHKOM 238, a. M3mepnTe
orpe3ku AE u DC. Pe3ynbTaThl u3mepeHuid 3aHecute B Tabnuily. [Iponenaiite
JAHHBIA DKCIIEPUMEHT HE MEHEe NIBYX pa3, MEHssA yrojl TMajJcHHs Jyda Ha
miacTUHKy. [IpoBenuTe COOTBETCTBYIOIIME IOCTPOCHUS ¥ W3MEPCHHS
orpe3koB AE u DC. Pe3ynbTaThl U13MepeHHil 3aHeCUTE B TaOIUILY.



5.Bbluucnute cpenHue 3HA4YEHHUS JUIMH OTPE3KOB M . JlaHHbIE 3aHecUTE B
TalIuIy.

6.Bbrunciure nokasaTenb NPeIOMIIEHUS CTEKIIA: .

7.PaccunTaiite abCOIOTHBIE OTPEIIHOCTH U3MEPEHUS OTPE3KOB: , . Pe3ynbTaThl
BBIYMCIICHUW 3alUIINUTE B TAOIHILY.

8.PaccunrtaiiTe OTHOCUTENBHYI0O M aOCOJIOTHYIO MOTPEIIHOCTh HU3MEpPEHUs
aOCOJIIOTHOTO TOKa3aTessl NPeIOMJICHMs] CTeKia: . Pe3ynbTaTbl BBIYMCICHHUI
3aMUIIUTE B TAOIUILY.

10.3anumuTe 3HaYeHUE MOKa3aTeNsl MPEIOMIIEHUS CTEKJIa U OTHOCUTEIbHOMU
IIOTPELIHOCTH €r0 U3MEPEHUSI:

Tabnuia n3MepeHnii U BEIYUCIICHUN
Ne onbITa
He wmeHee
2 OIILITOB
Cpennee
Cnenaiite BBIBOJEI




