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MHNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 ¢Qusnuke 0a30BOr0 YpOBHS Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IOJOXKEHUH M TpeOOBaHWIl K pe3yJjbTaTam
OCBOEHHS OCHOBHOI 00pa3oBaTesnbHON nporpammsl, npeactasieHHbix B @I'OC COO,
a Takke ¢ y4éroM denepanbHO pabodeil mporpaMMmbl BOCIHMTAHUS W KOHIETIMU
npenojaBaHuss yueOHoro npenmera «®dusmnka» B 00pa3oBaTENbHBIX OpPraHMU3AIMAX
Poccuiickoit denepannu, peanns3yomrux OCHOBHbIE 00pa30BaTENbHbIE POTPAMMBI.

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha (opMHpOBaHUE
€CTECTBEHHO-Hay4YHOM KapTUHbI Mupa oOydaromuxcs 10—11 knaccoB npu oOyueHUn
ux ¢uszrke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AEATEIBbHOCTHOIO IMOAXO0/A.
[Iporpamma mo ¢usuxe coorBercTByeT TpedboBaHusiM ®I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, IMPEAMETHBIM U METANpeIMETHBIM pe3ysbTaTaM OOy4YeHHs, a TakKke
YUYUTHIBAET HEOOXOAMMOCTh peaju3allid MEXIPEAMETHBIX CBsI3ed (QU3MKH C
€CTECTBEHHO-Hay4YHbIMU Y4YEOHBIMHM MpeaAMeTaMH. B Hell ompenensitoTcsi OCHOBHBIE
ey u3ydeHus (PU3MKM Ha ypOBHE CpelHero oOmiero oOpa3oBaHMs, MJIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (U3HMKHU: JTUYHOCTHBIC, METalpeaIMeTHbIC, peIMETHbIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

® [UJIaHUpyEeMbIe PE3yJbTaThl OCBOCHMS Kypca (U3MKU Ha 0a30BOM YpOBHE, B

TOM UHCJIe MPeMETHbIE PE3YIbTATHI 110 TOAaM 00YUYCHHUS;

e cojepkaHue yueOHoro npenmMera «dusuka» mo rogam o0yueHusl.

du3uka Kak Hayka o0 HanboJjiee oOIMX 3aKOHAX MPUPOJIbI, BBICTYAasl B KAUECTBE
y4eOHOro MpejaMeTa B IIKOJE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CHCTEMY 3HaHUU 00
okpyxaromiem wmupe. llIkonbHbIE Kypc GU3HKH — CHCTEMOOOPA3YIOMIMM IS
€CTECTBEHHO-HAy4YHbIX Y4eOHBIX MTPEIMETOB, MOCKOJbKY (hU3MUECKHE 3aKOHBI JIEXKAT B
OCHOBE TIPOLIECCOB M SBJICHUH, HM3y4yaeMbIX XHMHEH, Ouojoruei, Quandeckoit
reorpadueit u actpoHomuei. Mcnonb3oBaHue U akKTUBHOE MPUMEHEHHE (U3UYECKUX
3HaHUW OMNpeJeNiIeT XapakTep M pa3BUTHUE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPTreTHKH, TPAHCIOPTa, OCBOCHUSI KOCMOCA, IOJYYEHHUS HOBBIX MaTEpPHAIOB C
3aJJaHHBIMH CBOMCTBaMU W Apyrux. M3ydeHue (pu3mku BHOCUT OCHOBHOHM BKJIal B
dbopMUpOBaHHE  €CTECTBEHHO-HAy4YHOM  KapTHUHBI MHUpa  OOyyarolmuxcs, B
(dbopMupoBaHUE YMEHUN MTPUMEHSITh HAYYHBIM METO/ MMO3HAHUSI IPU BBIIOJTHEHUU UMHU
y4eOHBIX UCCIIeIOBAaHUM.

B ocHoBy Kkypca pusuku A ypoBHS cpelHero oOIiero o0pa3oBaHusl MOJI0KEH
pAI uaei, KOTOPbIE MOKHO PACCMaTpPUBATh KaK MPUHIIUIIBI €70 TIOCTPOEHUS.

Hoess yenocmumocmu. B COOTBETCTBUM C HEW KypC SBISCTCS JIOTHUECKH
3aBEpIIEHHBIM, OH COJEPXKUT MaTephall M3 BCEX pa3lesioB (U3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBHM C HEH wMaTepual Kypca (OHU3UKH
00BbeIMHEH BOKPYT (hM3HUECKUX Teopuil. Beayum B kypce sBisiercs GopMUpOBaHHE
MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanmuzamus mpennojaraeT HUCHOJIb30BaHHUE
TYMaHUTApHOIO MOTEHLUaNa (PU3NUYECKON HAyKH, OCMBICIEHHE CBSI3M pa3BUTHUS
¢u3nKU ¢ pa3BUTHEM OOIIECTBA, a TAKXXE C MUPOBO33PEHYECKIMMH, HPABCTBEHHBIMH U
AKOJIOTHUECKUMH MPOOIEeMaMHU.

Hoes npuxnaonou nanpaenennocmu. Kype Gpusuku npeamnonaraet 3HaKOMCTBO C
HIMPOKUM KpPYrOM TEXHUYECKMX W TEXHOJOIMYECKUX NPHIOKEHUH HN3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocuzayuu  peamu3yeTcss IOCPEICTBOM  BBEIEHUS  DJIEMEHTOB
COJIEp/KaHus, MOCBAIIEHHBIX 3KOJOIMYECKUM NpOoOJieMaM COBPEMEHHOCTH, KOTOPHIE



CBA3aHbl C Pa3BUTHEM TEXHUKM M TEXHOJOTMH, a Takke OOCYXIeHHs NpolieM
PaLMOHATILHOTO MPUPOIONOIB30BAHUS U SKOJIOTMUECKON OE€30MaCHOCTH.

CrepXKHEBBIMU 3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpEOHEro oOuIero
oOpa3oBaHusl SBIAOTCA (usnueckue Teopuu ((POpMHUpPOBAHUE MPEACTABICHUNA O
CTPYKTYp€ TMOCTpOEHUsl (PU3MUECKOW TEOpUH, POJIU (PYHIAMEHTANbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUAX O MPUPOAE, TpaHUIaX MPUMEHUMOCTH
TEOpUH, AJIsl ONMUCAHMS €CTECTBEHHO-HAYUHBIX SIBIIEHUH U MPOIECCOB).

CHCTEeMHO-/IEATEPHOCTHBI TOAX0J B Kypce (U3MKH Ppeaqu3yeTcsl Npexkie
BCETO 3a CYET OpPraHMU3alMM SKCIEPUMEHTAIBHON NeATeIbHOCTH oOyvarouuxcs. Jius
0a30BOro ypoBHS Kypca (PU3MKM — 3TO MCIOJB30BAHHUE CHUCTEMBbI (PPOHTATBHBIX
KpaTKOBPEMEHHBIX SKCHEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOpbIE B Mporpamme
no ¢usznke oO0beIUHEHbl B OOIIMI CHUCOK YYEHMUECKHX MPAKTUYECKUX padoT.
Brinenenue B ykazaHHOM IepedHe JIa0OpaTOPHBIX padOT, TPOBOJAUMBIX ISl KOHTPOJIS
U OLEHKH, OCYIIECTBIJIAETCS yYaCTHUKaMU OOpa30BaTENbHOTO MpoIlecca HCXOns U3
O0COOCHHOCTEH IUIAaHMpPOBAHUS M OCHalleHus kabuHera ¢usuku. Ilpu sToMm
o0OecrieynBaeTCsl OBJIAJICHUE OOYYaAIOUIUMUCS YMEHHUSIMH TPOBOJUTH KOCBEHHBIC
U3MEpEeHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (PU3MYECKMX BEJIMYMH U TOCTAHOBKY
OTIBITOB MO MPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHMMaHue yaensercss pelieHuIo pacu€THBIX M KayeCTBEHHBIX 3ajad.
[Ipu sTOM U1 pacu€THBIX 3aja4 NPUOPUTETOM SIBISIOTCS 3aJauM C SIBHO 3a/laHHOM
¢u3nueckol  MOJENbI0, TMO3BOJISIIONIME NPUMEHATh HW3YYCHHbIE 3aKOHBl U
3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jelia Kypca, TaK U UHTErPUPYs 3HAHUS U3 PA3HBIX
paznenoB. [yt kKadecTBEeHHBIX 3ajja4 MPUOPUTETOM SIBIISIIOTCS 3aJJaHUsI HA 00BbsICHEHUE
NpoTeKaHus (PU3HUECKUX SIBJICHUM W MPOIECCOB B OKPY>KAIOLIEH KU3HU, TPeOyIoIIue
BbIOOpa  (U3MYECKONM MOAENW JUIsi CUTyallMd MPaKTHKO-OPUEHTHUPOBAHHOTO
Xapakrepa.

B cootBerctBun ¢ tpeboBanusmMu ®I'OC COO k maTepHaibHO-TEXHHYECKOMY
ofecrieyeHHI0 y4yeOHOro mnpoiecca 0a30BbI ypoBEeHb Kypca (M3MKH Ha YpPOBHE
cpenHero oOmiero oOpa3oBaHUs JOJKEH H3y4yaTbCsS B YCJIOBHSX IPEIMETHOTO
KabuHeTa (U3UKKM WM B YCJIOBHUSIX HHTEIPUPOBAHHOIO KaOWHETa TMPEeIMETOB
€CTECTBEHHO-HAy4YHOTro IMKiIa. B kabuHere (pu3mku AOKHO OBITH HEOOXOIUMOE
naboparopHoe 000pyJOBaHKE ISl BHIOJIHEHUS YKa3aHHBIX B MpOrpamMme 1Mo (pu3nke
YUYEHUYECKUX MPAKTHUUECKUX PabOT U IEMOHCTPALlMOHHOE 000PYJOBaHHE.

JlemoHcTpalimonHoe  obopynoBanue  GOpMHpPYETCsl B COOTBETCTBHUU  C
OPUHIIMIIOM  MUHUMAJIbHOM  JIOCTATOYHOCTH U OOECIEUMBAET  IMOCTAHOBKY
NEPEYUCIICHHBIX B TMporpaMMe 10 (U3MKE KIIOUEBBIX JEMOHCTpaluil  uis
WCCIICIOBAHUSI ~ W3y4YaeMbIX  SIBJICHHM M MPOIECCOB,  HOMIUPUUECKUX U
(dbyHIaMeHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopatopHoe oOopyaoBaHHE JJs YUYEHHYECKHUX TMPAKTHUYECKHX padoT
dbopMupyercs B BUIE TEeMaTHUYECKHX KOMIUIEKTOB U 00ECIeuMBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYyX oOy4aromuxcs. TeMaTtuyeckue  KOMIUIEKTHI
nabopatopHoro 00OpYJIOBaHUS JIOJDKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIOJb30BaHUM AHAJIOTOBBIX W IHM(POBBIX MPHUOOPOB, a TaKXKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IIM(PPOBBIX TaOOpaTOpHil.

OCHOBHBIMHU LIETISIMU U3Yy4eHUS (PU3UKU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

e (opMUpOBaHHE UHTEpeca U CTPEeMJICHUS OOydYaloUIMXCsi K HaydHOMY
U3Y4YEHHUIO NPHUPOJBI, PA3BUTHE HMX HWHTEIUIEKTyalbHBIX M TBOPYECKHX
CITOCOOHOCTEN;

® Da3BUTHE MNPEACTABICHUNA O HAYYHOM METOJe TMO3HaHUS U (HOpPMUPOBAHUE
HCCIIEI0BATENBCKOT0 OTHOIIEHUS K OKPY>KAIOIIHUM SBJICHUSM;



(dhopMupoBaHUE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yibTaTa M3y4YeHHS OCHOB
CTpPOEHHMS MaTepuu U QyHIaMEHTAIbHbBIX 3aKOHOB (PU3UKU;

(dhopmupoBaHue yMEHUN OOBSICHATH SIBIICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUM U HAYYHBIX JOKA3aTEIbCTB;

dbopmupoBaHue NPEACTABICHUN O poiu (UBUKUA JUIsl Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTHUH.

JlocTikeHue 3TUX Meneld 00ecTieuyMBaeTCsl PEHICHHEM CIEOYIONMX 3ajad B
npoiiecce u3ydeHus Kypca (GU3uKu Ha YPOBHE CPEHETO 00IIero oopa3oBaHus:

MPUOOPETEHNE CUCTEMbI 3HAHUM 00 O0IKX (PU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpUSX, BKJIIOYAs MEXaHUKY, MOJIEKYJISPHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3HUKY U JIEMEHTHI aCTPO(U3UKHY;
(dhopMUpoBaHUE YMEHUI PUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
($u3MYeCKUX SBJICHUN B MPUPOJAE U JJIs MPUHATUS MPAKTUYECKUX PEIICHUN B
MOBCEIHEBHOM KU3HH;

OCBOCHHME CIOCOOOB pEIIeHHsS pa3IMYHBIX 33Jad C SBHO 3a/J1aHHOMN
¢u3nueckol MoOJenblo, 3ajay, [OAPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE
co3anue (pu3nuecKoil MojieNu, aIeKBaTHOM YCIOBHM 3a/1auu;

NOHMMaHHE (U3MYECKHMX OCHOB W MPUHUUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOIMYECKHUX MPOLECCOB, UX BIUSHUA Ha OKPYXKAIOUIYIO
cpeny;

OBJIAJICHUE METOJIaMU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS U TPOBEICHUS
(Gu3MUECKUX HKCIIEPUMEHTOB, aHallu3a M HHTEpIpeTaluu HHPOopMaIuH,
oTpeieNieHUs] TOCTOBEPHOCTHU MOJIYYEHHOT'O Pe3yJIbTaTa;

CO3/laHHE YCIOBUM JUId PAa3BUTUS YMEHHUH INPOEKTHO-MCCIENOBATEIBCKOM,
TBOPYECKOH AEATEIBHOCTH.

Ha wusydyenue ¢usuku (06a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro oOIIero
obpazoBanus orBoautcs 136 dacos: B 10 kmacce — 68 yacoB (2 yaca B Hezento), B 11
KJacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemblii B mporpamme 1o (QU3MKE TMepedeHb J1adopaTOpHBIX U
IPAaKTUYECKUX paboT ABJISETCS PEKOMEHIOBAHHBIM, YUYWTEIb JellaeT BHIOOD
NpOBEJIEHUSI JTa0OpaTOPHBIX pabOT U OMBITOB C YYETOM HWHAUBUAYAIbHBIX
0COOEHHOCTEN 00ydJaronuxcs.



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Paszpnen 1. ®u3uka 1 MeToAbl HAYYHOI' 0 IIO3HAHUA

®usnka — HayKa o npupoje. HaydHnsle METOBI MO3HAHUSA OKPYIKAOIIETO MUPA.
Ponp skcnepumeHTa M TEOpHHM B MPOLECCE MO3HAHUSA NPUPOABL. OJKCHEPUMEHT B
¢duzuke.

MopnenupoBanue (u3NYECKUX SABJIECHUA M mpoueccoB. HayuHble runoressl.
duznyeckue 3aKOHbI U TEOpUU. ['paHUIBl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyuHUMn cooTBETCTBUS.

Ponb 1 mecTo pusuku B popMUpOBaHUM COBPEMEHHOM HAYYHOW KapTUHBI MUPA,
B MPAKTUYECKOM ACSATEIBHOCTH JIFOACH.

Jlemoncmpayuu

Amnanorossie U HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe ABWKEHHUE. OTHOCUTENIBHOCTh MEXAHHUYECKOrO JABHMXKCHHS.
Cucrema orcuéra. Tpaekropusi.

[Tepememienne, cKOpocTh (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTh) |
YCKOPEHHE MaTepUabHOM TOYKH, WX MPOEKIMU HAa OCHU CHUCTEMbl KOOPJAMHAT.
CroxeHne nepeMeIeHu U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOpEHHOE NPSAMOJIMHEHHOE JBIkKeHHe. [paduku
3aBUCUMOCTH  KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IMyTH U [EepEeMeIICHUs
MaTepUAIbHON TOYKHU OT BPEMEHH.

CBoboaHOe majieHne. Y CKOpeHHe CBOOOIHOTO TMaICHUS.

KpuBonuneitHoe nBrxeHue. J[BukeHre MaTepuaibHOM TOUKH 110 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJII0 CKOpPOCThbIO. YTJIOBasi CKOPOCTh, JIMHEHHAs CKOPOCTb.
[Tepuon u yactota obparenus. LleHTpocTpeMUuTeTbHOE YCKOPEHHE.

TexHuueckrue ycTporuCcTBa U MPAKTUYECKOE TPUMEHEHHE: CITUIOMETP, IBUKEHUE
CHapsJIOB, IIEMTHbIC U PEeMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mogens cucTemMbl OTCU€Ta, WIUTIOCTpAls KUHEMATHYECKHX XapaKTEPUCTUK
JBU)KCHUS.

[IpeobpazoBanue ABMIKEHUN C UCIIOIB30BAaHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmromenne nBwkeHHs Teia, OpOIIEHHOIO IO YIJIOM K TOPH30HTY H
TOPU30HTAIILHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

HanpaBnenue ckopocTy Mpu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuti sxcnepumenm, rabopamophsie pabomol

N3yueHne HEpaBHOMEPHOTO MBHMIKEHHUSI C LEJIBIO OIPEACIICHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHONICHUST MEXAY MYTSIMH, MPOUIACHHBIMU TEJIOM 3a
MOCJIEI0BATEIBLHBIE PABHBIE MPOMEXKYTKH BPEMEHU MTPU PABHOYCKOPEHHOM JIBUXKEHUU
C Ha4aJIbHOW CKOPOCTBHIO, PABHOM HYIJIIO.

N3ydenue nBUKEHUS IIapUKA B BA3KOM KUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. lunamuxa



IIpuannn  otHocuTensHOcTHM — [ammnes.  IlepBeiii  3akoH  HeroToHa.
WNHepupnanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepnosunuu cuil. Bropoit 3axkon Hetotona s
MarepuaibHOM TOUKH. TpeTuit 3akoH HeroTOHA [J1s1 MaTepUAIBHBIX TOYEK.

3akoH BceMHUpHOro Tarorenus. Cuna tskectu. [lepBas kocMudecKkast CKOpOCTb.

Cwita ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Bunbr Tpenust (mokosi, ckoibxeHus, kadeHusi). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUsl CKOJbXKEHUS U cwia TpeHus mnokos. Kosdduiment tpeHus.
Cuia COnpOTUBIICHHS TTPU JBHXKEHUU TEJIA B KUIAKOCTH WIIH Ta3e.

[TocTynarenbHOE U BpaliaTelbHOE IBUKEHUE a0COIIOTHO TBEPAOIO TENa.

MoOMEHT cuibl OTHOCHUTENIBHO OcH BpauleHus. Ilmedo cuibl.  YcenoBus
paBHOBECHSA TBEPAOIO Tea.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: MOAIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBreHne nHEpLMU.

CpaBHeHUE Macc B3aMMOJCHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxxeHnue cui.

3aBHUCHUMOCTD CHJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOS, KAYEHUS U CKOJIbKECHMUSI.

YcnoBust paBHOBECHs TBEPIOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomul

N3yyenue nBukeHus: Opycka o HaKJIOHHOM MJIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH CHJI YINPYTOCTH, BO3HHMKAKOIIMX B NPYKUHE H
PE3UHOBOM 00pasiie, OT uX JIehOopMalnu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAlLlEHUS.

Tema 3. 3aKkonwvl coxpanenusn é mMexaHuke

Nmmynbc MarepualibHOM TOYKM (Tena), CHUCTEMbl MaTepUaJbHBIX TOYEK.
NmMmnynec cuibl M M3MEHEHHE HMITYJbCa Telld. 3aKOH COXPaHEHUs MMITyJbCa.
PeakTuBHOE BH>KEHME.

PaGora cuibl. MOIIHOCTE CUITBL.

Kunernueckas osHeprus warepuanbHOM Touku. Teopema 00 U3MEHEHUU
KHUHETHUYECKOU SHEPTUH.

[Totennuanbuas sHeprus. [loTeHnuansHas sHeprust ynpyro aeGopMupoBaHHON
npykuHsbl. [loTeHIManbHas SHeprus Tejaa BOIU3U MOBEPXHOCTH 3eMITH.

[ToTeHnuanbHple ¥ HEMOTEHIIMANbHBIE CHIIBI. CBSA3b PabOTHl HEMOTEHIIMATBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOM SHEpPrMH CHUCTEMbl Tel. 3aKOH COXpPaHEHHsS
MEXaHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE INPUMEHEHHUE: BOJIOMET, KONED,
MPYXKUHHBINA TUCTOJIET, ABUKECHUE PAKET.

Jlemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE nBMXEHHUE.

[Tepexoa moTeHIMANIBHON YHEPTUU B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii osxcnepumenm, nabopamopHule pabomul

N3ydenne aOCOMIOTHO HEYNPYroro yjapa C IOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.



NccnenoBanue cBsi3u pabOThI CUIIBI C U3MEHEHHEM MEXAHUYECKON PHEPrUM Tela
Ha [IpUMeEpE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paszpnen 3. MoJiekyasipHast pu3uka 1 TepMOIMHAMHUKA

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOU Mmeopuu

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHM U HX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkenue. Jduddysus. Xapakrep ABUKEHUS U
B3aMMOJICVCTBUS YaCTHUI BEIIECTBA. MOJEIN CTPOCHUS Ta30B, JKUIKOCTENW U TBEPIIBIX
Tel U OOBACHEHHE CBOMCTB BEILECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pa3Mepsl
Mouekyn. KomnuectBo Bemecrsa. [locTostnras ABoraapo.

TennoBoe paBHOBecue. Temmeparypa m e€ m3mepenue. lllkana temmeparyp
[enbcus.

Mopens naeanbHOro raza. OCHOBHOE YPaBHEHHME MOJIEKYJISIPHO-KHUHETHYECKOU
TEOpUU HJealbHOrOo rasza. AOCOJIOTHas TemImepaTypa Kak Mepa cpeaHei
KMHETUYECKON HHEepruM TEIIOBOrO MABMKEHMs dactull rasa. lllkama temmeparyp
KenbBuua. T'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
JansToHa. M30mpoueccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA.
I'pacduueckoe npeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, U300apa.

TexHuueckue ycTpoiicTBa U MpakKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OneIThI, JOKa3bIBAIOLIME JIMCKPETHOE CTPOEHHE BemecTBa, (oTorpaduu
MOJIEKYJI OPTAHUYECKUX COECTUHEHUN.

OnpiThl N0 UG GY3UN KUAKOCTEH U ra3oB.

Monenb OpOyHOBCKOTO JABUKECHHUS.

Mogens onbita LTepHa.

OnbITHL, JOKa3bIBAKOIIUE CYyILIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJICHCTBUA.

Mogpenb, WITIOCTpUpYOLIas MPUPOLY JAABJICHUS I'a3a Ha CTEHKHU COCY/a.

OnbITel, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSIHUS HMJACAJIBHOrO  rasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

Ornpenenenrie Macchl BO3JlyXa B KIACCHOM KOMHAT€ Ha OCHOBE HM3MEpPEHUN
00BbEMa KOMHATBHI, IaBJICHUS U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanre 3aBUCHUMOCTH MEXy HapaMeTpaMH COCTOSHHS Pa3peskeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuxu

TepmonuHamuueckass cucremMa. BHYTpeHHsAsS >SHEprusi TEpMOJAMHAMUYECKOM
CUCTeMBI U crocoObl e€ m3MeHeHus. KomnyecTBo TeroTel U pabora. BHyTpeHHss
SHEPTHsl OTHOATOMHOTO UJICaJIBbHOTO ra3a. Bupl Temionepenayu: TEaonpoOBOJHOCTD,
KOHBEKIIMS, WU3JIy4YeHUe. YIeJbHas TEIUIOEMKOCTh BemiecTBa. KoinuecTBo TEmIOThI
IIpU TeIuIonepeaye.

[Tonsitue 006 amuabGatHOM mporecce. [lepBblii  3aKOH TEPMOJUHAMUKHU.
[IpumeHeHnne nepBOro 3akoOHa TEPMOJMHAMMKH K u3omporeccaM. [ 'paduueckas
UHTEepHpeTalus paboThl rasza.

Bropoii 3akon TepmonuHamuku. HeobpaTuMocTh MpoIecCoB B MPUPOJIE.

TeruoBbie MamuHbl. [IpuHnUEL AeicTBUS TEIIOBBIX MamuH. [IpeobpasoBanus
SHEPTruU B TEIUIOBBIX MamnHax. KoadduiMeHT mNonae3HOro NeHCTBUS TEIUIOBOM
MarmuHbl. [{ukn Kapuo u ero xodp@uimeHT mojae3Horo AeicTBUs. DKOIOTHYECKHE
pOOJIEMBI TETTOIHEPTETHKH.

TexHnueckue yCTpOHMCTBA M NPAKTHYECKOE IPUMEHEHHE:  JBUIATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHIUIMOHED.



Jlemoncmpayuu

N3MmeHeHne BHYTpEHHEH OHHEPruM Tejla MpH COBEPUIEHUMH pPadOThI: BBUIET
npoOku U3 OyTBUIKM TOJA JIEWCTBHEM CXXATOro BO3AyXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUACOAEMOHCTpALIHS).

N3meneHne BHyTpeHHEH 3HEpruu (TeMIiepaTypbl) Tejla IpH Terionepeaaye.

OnpIT 110 a1MabaTHOMY PACIIMPEHHIO BO3IyXa (OIBIT C BO3LYIIHBIM OTHUBOM).

Mopnenn napoBoil TypOUHBI, IBUTATENss BHYTPEHHEIO CrOopaHUs, PEaKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3mepenue ynenpHON TEII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eeuwgecmea. Dazoevie nepexoonvl

[TapooOpazoBanue u koHaeHcamus. Mcnapenwme u kunenue. AOCOTIOTHAs U
OTHOCHUTENIbHAsI BIAXHOCTh BO3Ayxa. HacelmeHHbli mnap. VYaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIEPATypbl KUTICHUS OT JaBJICHHUS.

TBépnoe teno. Kpucrannuuyeckue u amopdubie Tena. AHU3OTPOIUS CBOMCTB
kpuctayioB. JKuakume kpucramisl. CoBpemeHHble Marepuanbsl. [lnaBinenue wu
KpUcCTaiu3anuus. Y aenbHas Temiora miaBieHus. CyOonumanus.

VYpaBHeHUE TEMIOBOro OaaHca.

TexHuuyeckue yCTpoWcCTBa W MPAKTHYECKOE MPUMEHEHUE: TUTPOMETP U
TICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUH MOJTyUYEHHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM
Yyclie HAHOMATEepUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu NOHMKEHHOM JIaBJICHUU.

Crioco0Ob!I U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U IJIaBJIEHUS KPUCTAIIIMUYECKOTO BEILIECTBA.

JleMOHCcTpanus KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3MmepeHne OTHOCUTENBHON BIIAXKHOCTH BO3yXa.

Pa3znea 4. DnekTpoaMHaAMHUKAa

Tema 1. Inekmpocmamuxa

DneKkTpu3anus Tell. DJIEKTPUUEeCKuil 3apsa. [[Ba Buaa 3JIEKTpUUECKUX 3apsiI0B.
[IpoBOAHMKY, AUDIEKTPUKHU U MOTYNPOBOJHUKHU. 3aKOH COXPAHEHHUSI dJIEKTPUUYECKOTO
3apsna.

BzaumopeiictBue 3apsgoB. 3akoH Kysona. ToudeuHbId 3JIEKTPUYECKHM 3apsl.
Onektpuueckoe mnose. Hanpsok€HHOCTh — anekTpuueckoro  nois.  [lpuHnun
CYHEpIO3UIUN DBJIEKTpUUECKuX Tmosie. JIuHum HanpsHpKEHHOCTH  3IEKTPUUYECKOTO
TOJISl.

PaGorta cun anekrpocrarnueckoro mnois. Ilorennuan. PazHocTh moTeHIUMANOB.
[IpoBogHMKH ¥ AURJIEKTPUKA B BJIEKTPOCTATUYECKOM moJe. Jluanexrpuyeckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTh. KonzpeHcatop. DJEKTPOEMKOCTh IIOCKOTO KOHAEHCATopa.
DHeprus 3apsLKEHHOTO KOHAEHCaTopa.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOII,
EKTPOMETP,  DIIEKTPOCTATHUECKas  3alluTa, 3a3€MJICHHE  DIIEKTPONPUOOPOB,
KOHJICHCATOP, KONMUPOBAJIBHBIN anmnapar, CTPyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ NPUHLMII ACUCTBHS DJIEKTPOMETPA.

B3anmopeincTBrue Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSXKEHHBIX TEll.



[IpoBOAHMKYU B 3JIEKTPOCTATUUECKOM IIOJIE.

DJeKTpocTaThuyecKas 3aluTa.

JIMDIEKTPUKH B DJIEKTPOCTATHUECKOM TOJIE.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IUIOLIAIU IJIACTHH,
PACCTOSHUS MEXTy HUMHU U JTUAJICKTPUIECKON MTPOHUIIAEMOCTH.

DHeprus 3apsHpKeHHOTO KOHASHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

N3mepenue amekTpo€MKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosannwiit 31ekmpuyeckuit mok. Toxu ¢ paziuunvix cpeoax

DIJIEKTPUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPHUYECKOrO TOKAa.
Uctounnku Toka. Cuna Toka. [locTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma 118 ydacTKa LEenu.

DNEeKTpUYEeCKOe CONPOTHUBIIEHHWE. YJEIbHOE COINPOTHUBIIEHHWE  BEIECTBA.
[TocnenoBarenbHOE, MapayuieabHOE, CMEUIAaHHOE COeIMHEHNE TPOBOJHUKOB.

PaGora  snextpuueckoro  Toka. 3akoH  Jxoyms—Jlenna.  MomgHOCTb
ANEKTPUYECKOTO TOKa.

DIEeKTPOJABIIKYIIIAS CHJIa U BHYTPEHHEE COMMPOTUBIICHUE UCTOUYHHUKA TOKA. 3aKOH
OmMa 1151 oJTHOM (3aMKHYTOM) 3MieKTpuueckoi nenu. KopoTkoe 3aMbIKaHKe.

DJNIeKTpOHHAs TPOBOJIUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTh CONPOTHUBIICHUS
METAaJIJIOB OT TeMrnepaTtypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuueckuii ToK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBogHUKH. CobOcTBeHHas u puMecHast MPOBOJIUMOCTD
MoTyNpoBOAHUKOB. CBoMCTBa p—N-niepexoaa. [loaynpoBogHUKOBBIE TPUOOPHI.

OJIEKTpUYECKUH  TOK B  pacTBOpaxX W  paciulaBax  dJIEKTPOJIUTOB.
DIIEKTPOIUTUYECKAS TUCCOLUUALINS. DIEKTPOIIN3.

DJIEKTpUUECKUI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENbHBINA pa3psi.
Monnus. [1na3ma.

TexHuueckue ycTpoWcTBA U IPAKTUYECKOE TNPUMEHEHHUE: aMIEPMETP,
BOJILTMETP, PEOCTaT, HWCTOYHUKM TOKa, JJIEKTpOHArpeBaTeilbHble PUOOPHI,
AJIEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIM AHO],
TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYTIPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWINHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IUIOILAIM TONIEPEYHOr0 CEUECHUsS M MaTepHaa.

CwmenranHoe COeIMHEHNE IPOBOJHUKOB.

[Ipsimoe wu3MepeHue ANEeKTPOABMXKYIIEH Ccuiabl. KoOpoTkoe 3aMbIKaHHE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH FIIEKTPOIUTOB.

NckpoBoii pa3psan 1 IpoBOAUMOCTb BO3yXa.

OnHOCTOPOHHSS MPOBOAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, 1abopamoprvie pabomol

N3yueHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepeHue 31eKTpOABMKYIIEH CHIIBI HUCTOYHHMKA TOKA U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab:mrotenue snekrponmsa.

MesxknpeamMeTHbie CBA3H

Nzydenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kjacce OCyIIeCTBISIETCS C
YYETOM  COAEPIKATENbHBIX MEXIPEJAMETHBIX CBSI3ed € KypcaMu MaTE€MaTHKH,
Ouosioruu, XuMuM, reorpaduu 1 TEXHOJIOTHH.



Meoicnpeomemuvie nouwsmusi, CBA3aHHBIE C HM3yYEHHEM METOJOB HAyYHOIO
MO3HAHUS: ABJICHNE, HAYYHBIH (PakT, runores3a, Gpusnyeckas BeIMUMHA, 3aKOH, TEOPHS,
Ha0JII0/IEHNE, DKCIIEPUMEHT, MOJECIIMPOBAHKUE, MOJIEb, U3MEPEHHE.

Mamemamuxka: penieHUEe CUCTEMbl YpaBHEHUM, JMHeNHHas (QyHKUMs, nmapadoda,
runepbosa, UX TpaduUKU U CBOICTBA, TPUTOHOMETPUYECKUE (PYHKIMHU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPBI
U UX MPOEKIUU Ha OCU KOOPJUHAT, CJI0KEHNUE BEKTOPOB.

buonocus: Mexanuueckoe ABWKEHUE B JKUBOWU mpupoae, auddysus, ocmoc,
TEIUIOOOMEH KHUBBIX OpPraHU3MOB (BUABI TEIUIONEpEaud, TEIUIOBOE pPaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumus: NACKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYJ, MOJb
BENIECTBA, MOJISIPHAs Macca, TEIIOBbIE CBOWMCTBA TBEPJIBIX TEJ, KUJKOCTEH W Tra3oB,
ANEKTPUYECKUE CBOMCTBA METAJNIOB, SJIEKTPOJUTHYECKAs AUCCOMAIMS, TaJbBAHUKA.

l'eoepaghus: BNaxHOCTb BO3/1yXa, BETPbL, OAPOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHue IBUKEHUHN C MCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHHs] B TEXHHUKE, MOALIUIHUKH, UCIOJNb30BAHUE 3aKOHA COXPAHEHUSI MMITyJbCa B
TEeXHHUKE (pakeTa, BOJOMET U Jpyrue), ABUTaTellb BHYTPEHHETO CrOpaHMsl, MapoBas
TypOuHa, OBITOBOM  XOJNOAWIBHUK, KOHJIWLMOHEpP, TEXHOJOIMH TOJy4YeHUs
COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HAaHOMAaTepHaJlOB, M HAHOTEXHOJOTHUH,
ANIEKTPOCTaTUYECKasl 3allMTa, 3a3€MJICHHE SIIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIHI
MPUHTEP, BJEKTPOHArpeBaTelibHble MPHUOOPHI, BIEKTPOOCBETUTENbHbBIE MPUOOPHI,
rajibBaHHKa.

11 KUIIACC

Pa3znea 4. DiekTpoaMHAMHMKA

Tema 3. Mazcnummnoe noye. InNeKmpoMacHUMHAA UHOYKUUS

[TocTossHHBIE MarHuThl. B3anMoecTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe
nosie. Bektop mMarHuTHONM MHAYKUMM. [IpUHIMI CyNepno3UIUM MarHUTHBIX MOJICH.
JluHuM MarHuTHOM wWHAYKUMM. KapTuHa JNWMHUNA MarHUTHOM WHIYKUMM OIS
MIOCTOSTHHBIX MarHUTOB.

MarauTHoe 1oJje NPoBOJIHUKA ¢ TOKOM. KapTuHa TMHUN UHAYKIIUK MarHUTHOTO
NnoJIsl JUIMHHOTO TMPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJIHUKA,
KaTYyIIKU ¢ TOkoM. OnbIT OpcTeaa. BzanmoaeicTBrue mpoBOJHUKOB ¢ TOKOM.

Cuna Amrnepa, e€ MOAyJIb M HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HampaBJieHUE. J[BUKeHUE 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJIHOM MarHUTHOM Iosie. PabGora cuibl Jlopenria.

SIBiieHUE IEKTPOMarHuTHOM UHAYKIUK. [I0TOK BeKTOpa MarHUTHON MHIYKITUH.
DIIEKTPOABMKYIIAS CHJIa MHIYKIIMHU. 3aKOH 3JIEKTPOMAarHuTHOW MHAyKIuu Dapajes.

BuxpeBoe nsnexkrpuueckoe ToJsie. JIEKTPOJBIKYINAS Cujla WHIAYKIUM B
MPOBOJIHUKE, JBIXKYILEMCS IMOCTYMATEILHO B OJJHOPOIHOM MarHUTHOM TOJIE.

[IpaBuino Jlenna.

NuaykTuBHOCTE.  SIBJ€HHME  CAMOMHIYKIMH.  OJEKTPOJABHXKYINAas  Cuja
CaMOUH/IYKITHH.

DHEPrusi MAarHUTHOTO TMOJIsI KaTYIIIKH C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckre ycTporMCcTBa U MPAKTUYECKOE MMPUMEHEHUE: TTOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTBI,  AJIEKTPOJBUTATEb, YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHyKIWOHHAs MeYb.

Jlemoncmpayuu

OmneiT Opcrena.



OTKJIOHEHHE 3IEKTPOHHOTO MyYKa MarHUTHBIM ITOJIEM.

JIMHUM UHYKIMY MarHUTHOT'O TOJIS.

B3anmopeiictBue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JlerictBue cuibl JIopeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBieHue 3eKTPOMAarHUTHOW WHTYKIIHH.

[IpaBwiio Jlenna.

3aBUCHMOCTD DJJICKTPOABIKYIIEH CHJIBI MHIYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MTOTOKA.

SIBneHne caMOVHTyKLIHH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomul

N3yueHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

NccnenoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaAMKy C TOKOM.

HccnenoBanne ABiIeHUS 3JIEKTPOMAarHUTHOM MHIYKIIMH.

Paspnen S. KosiebaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarensHas cucTeMA. CBo0OOIHEBIE MEXaHUYECKHE KOJICOaHUS.
IMapmonnueckue konebanus. Ilepuwoa, uacrora, ammauTyna u (aza KojaeOaHH.
[IpyxuHHBIA MasgTHUK. MaTeMaTU4eCKUNd MasATHUK. YPaBHEHUE TapMOHUYECKUX
koneOanuii. [IpeBparenne sHepTUr Mpu rapMOHUYECKUX KOJICOAHMSIX.

Konebatenpupiii  koHTyp. CBOOOJHBIE JJICKTPOMArHUTHBIE KOJICOAHUS B
UJCaTbHOM KOJICOATeTLHOM KOHType. AHaIoTus MEXIy MEXaHUYeCKUMU |
ANEKTPOMArHUTHBIMU KoJiebanusimu. @opmyia TomcoHa. 3aKOH cOXpaHEHUs! SHEPTUU
B UJICAJIbHOM KO0Jie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyXxawmux KojeOaHUsX. BBIHYXICHHbIE MEXaHUYECKUE
kosiebanus. Pezonanc. BeIHy X /I€HHbBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUsl.

ITepemennbiii  TOk. CuHycCOMAQIbHBIA  TMEPEMEHHbIH TOK. MOIIHOCTH
NEPEMEHHOIO TOKa. AMIUIUTYJHOE U JCHCTBYIOIIEE 3HAYEHHE CHUJIbI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepemaya U MOTpPeOICHUE AIEKTPUUECKOM
SHEpPTUM. ODKOJIOTMYECKHUE PHUCKU IpPU TPOU3BOACTBE 3JIEKTposHepruu. KympTypa
UCIIOJIb30BAHMSI JIEKTPOIHEPIUH B TOBCETHEBHOM KU3HU.

TexHuueckue yCTpOHCTBA M MNPAKTHUYECKOE MPUMEHEHHE: DSIIEKTPUUYECKHUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHUU JIEKTpOoIepeaay.

Jlemoncmpayuu

UccnenoBanne mapaMeTpoB KoseOaTenbHOW CUCTEMBbI (MPYKUHHBIA WU
MaTeMaTU4YEeCKUN MasATHHK).

Habmroienre 3aTyxarmux Kojie0aHuH.

HccnenoBanre cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmronenue pezonanca.

CBOOOIHBIE JIEKTPOMATHUTHBIE KOJICOAHMS.

OcuumniorpamMmbl (3aBUCMMOCTH CHJIBI TOKAa M HAIPSHKEHUSI OT BPEMEHM) NSt
AIEKTPOMArHUTHBIX KOJICOaHMIA.

PezoHanc 1npu  mOCIENOBATENBHOM  COCIMHEHUM  PE3UCTOPA, KaTYyIIKH
WHIYKTUBHOCTH U KOHAEHCATOpA.

Mogenb TUHUM 3JIEKTPOINepeaayun.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

UccnenoBanue 3aBUCUMOCTU TEpUOAa MaibIX KOJEOAHUN Tpy3a Ha HHUTH OT
JUIMHBI HUTU U MAcChl Ipy3a.



HccnenoBanne nepeMEeHHOro0 TOKa B LEMH W3 MOCIENOBATEIbHO COEAUHEHHBIX
KOHJICHCATOPa, KaTYyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbIE 60IHbL

Mexanuueckre BOJHBI, YyclioBus pacnpoctpaHeHusa. llepuon. CkopocTb
pacnpocTpaHeHus W JuiMHAa BOJHBL. [lomepeuHble W TPOJOJBHBIE  BOJIHBL
WNuTtepdpepennns u qudpakius MEXaHUUECKUX BOJH.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHuTHbHIE BOJHBI. YCJIOBUS M3JIYYEHHUS] DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuenrtanms BexkropoB E, B, V B anexrpomarautHONM BOaHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMIICHHE, MOoIspu3anus, Judpakius,
unrepdepennnsi. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[[Ixkana »1EKTPOMArHUTHBIX BOJIH. [IpuMEHEHWE BIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpunIUIIBI paguOCBsI3U U TeneBuaAeHUA. Pagnonokamnus.

DJIEKTPOMArHUuTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbL.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neusb.

Jlemoncmpayuu

OO6pazoBaHue U PacCIPOCTPAHCHHUE TTOTIEPEUHBIX M MPOOIbHBIX BOJIH.

Koneb6mromieecs: Teno kak UICTOYHUK 3BYKA.

HabGmronenre oTpakeHus U IPEIOMIICHUS MEXaHHUYECKUX BOJIH.

Hab6mronenue unrepdepernu u Audpakiini MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmrofenne cBsI3U TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJI0H W
4acTOTOM KoJIleOaHMil.

HccnenoBanne CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH: OTPa)KE€HHUE, MPEIOMIICHHUE,
noJisipu3anus, AUPpakiys, HHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckass ontuka. IIpsMonuHeliHOE pacHpocTpaHEHHWE CBETa B
ogHopoaHou cpene. JIyu ceera. ToUeuHbIN UICTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OTpakeHHsl cBeTa. [locTpoeHune u300pakeHHl B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeta. 3aKOHBI NpeTOMIICHUsI cBeTa. AOCOJIOTHBIN IMOKa3aTelhb
npesnomieHus. llonmHoe BHyTpeHHee oTpaxenue. IlpenenbHbId yYron mOJHOIO
BHYTPEHHET0 OTPaKEHUSI.

Hucnepcus ceera. CroxkHbIi coctaB Oenoro cBera. L[Ber.

Cobuparoiiue U paccenBarolue JUH3bL. ToHKas JuH3a. DOKYCHOE pacCcTOsSHUE
W OINTWYECKash Cuiia TOHKOW JmH3bL [locTpoeHne m3o0pakeHHil B COOMpPAIOMIMX U
pacceunBaromux JuH3ax. @opMya TOHKOH JIMH3bL. Y BEJIMUEHUE, 1aBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH F€OMETPUUECKOIN ONTHUKH.

BonnoBas ontuka. Mutepdepennus cBera. KorepeHTHbIE HCTOYHHUKHU. Y CTIOBUS
HaAOJIIO/ICHNsT MAaKCUMYMOB ¥ MUHHMYMOB B MHTEP(EPEHIIMOHHOW KapTHHE OT JIBYX
cuH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxus ceera. udpakimonnas pemeérka. Y ciloBre HAOMIOACHUS TIaBHBIX
MaKCUMyMOB TpW TaJCHUA MOHOXPOMATHYECKOTO0 CBeTa Ha JUPPAKIUOHHYIO
pELIETKY.

[Tonspuszanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: OYKH, JIyIa,
doToamnmapar, MPOSKIIMOHHBIN arapar, MEKPOCKOT, TEJIECKOIl, BOJIOKOHHAsI OTTHKA,
T PaKIIUOHHAS PEMIETKA, TTOJISPOUS.



Jlemoncmpayuu

[IpsimonuHeliHOE paclpoCTpaHEHWE, OTPAKEHHUE | TPEIOMIICHHE CBETA.
OnTuueckue NpudOpHI.

[TosnHOE BHYTpEHHEe oTpaxeHue. Mosienab CBETOBOIA.

WccnenoBanue cBOMCTB N300pakKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TEIECKOMA.

HabGmtonenue unrepdepeniinm ceera.

Hab6mtonenue nudpakiuu ceera.

HaGmtonenue nucniepcuu cBera.

[Tomyuenue criekTpa ¢ MOMOIIBIO IPU3MBI.

[TonydyeHnue criekTpa ¢ HOMOUIBIO AUPPAKIIUOHHON PEIIETKH.

HaGnronenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabonivl

N3mepenune nokazaress NpeaoMIIEHUs CTEKIa.

NccnenoBanue cBONCTB N300paykKeHUH B JIMH3AX.

HabGmtonenue nucniepcuu cBera.

Pasznen 6. OcHOBBI clIeIHAJIBHON TEOPUH OTHOCHTEIbHOCTH

['pannbl MPUMEHUMOCTH KJIaCCMYECKON MexaHukH. [locTynaTel crienuanibHON
TEOPUU OTHOCHUTEJIbHOCTU: HWHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHLUI OTHOCUTEIbHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAICHUE
JUIVHBI.

OHEprus U UMILYJIbC PEISTUBUCTCKON YaCTULIBL.

CBs3p Macchl ¢ SHEPrued W HMMILYJIbCOM PEIATUBUCTCKON YacCTHULbl. DHEPrus
IIOKOSI.

Paznen 7. KBanroBasi pusnka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOW. DHEprus u
UMITYJIbC (DOTOHA.

OtkpeiTe u uccienaoanue doroddpdekra. OnpiTel A. I'. CroneToBa. 3aKoHBI
dbotodddekra. YpapHenue OuHmTEeHHA M (porodrddekra. «KpacHas rpaHuUIa»
dhoToarddekra.

JlaBnenue ceera. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: (POTOIEMEHT,
dboTomaTUMK, COMHEUHas OaTapes, CBETOAUOI.

Jlemoncmpayuu

®oTo3(pdekT Ha yCTaHOBKE C IIMHKOBOM TUTACTUHOM.

HccnenoBanre 3akoHOB BHEIIHETO (hoToddeKTa.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Omwitel Pesepdopaa mo paccesHuIO o -YacTHIL.
[Tnanerapuas moxens atoma. [loctynatel bopa. M3nydyenne u nornomieHue GoTOHOB
MIpU MEPEXO0/ie aToMa C OJHOTO YPOBHS 3HEPruu Ha Jipyroil. Buasl ciektpoB. CriekTp
YPOBHEH 3HEPTrUU aToMa BOJOPOAA.

BonnoBeie cBoiicTBa uwactuu. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJTHOBOM
Ty aJlli3M.

CHOHTAaHHOE U BBIHYKJIECHHOE U3TyUYCHHE.



TexHn4eckue yCTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHAIN3
(cekTpocKo), Jia3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pesepdopna.

Ornpenenenre IIMHBI BOJHBI Ja3epa.

HaGmronenre nuHeivaThIX CleKTPOB U3TyUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

HaGmtoienre nuHeiyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTBHI, JI0Ka3bIBAIOIINE CJIOXKHOCTH CTpoeHus sapa. OTKpbITHE
paanoaktuBHOCTU. OnbIThl Pesepdopaa nmo ompeneneHuio coctaBa pajiuoaKTUBHOIO
u3nyuenus. CBoiicTBa anb(a-, 6eTa-, raMMa-u3nydeHus. BiusHue paanoakTuBHOCTH
Ha )KUBBIE OPTaHU3MBbI.

OTtkpeiTHe TpoTOHa M HeWTpoHa. HykionHas mopens siapa [eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncino sjapa. M30Tomnst.

Anbda-pacnia. OIEKTPOHHBIH W TO3UTPOHHBIA  Oerta-pacman. ['amma-
M3JIly4eHue. 3aKOH PaIMOAKTUBHOIO pacraja.

DHeprust cBsi3U HYKJIOHOB B sjipe. SAnepHbie cuibl. JlegekT Macchl aapa.

Snepnbie peakuuu. [lenenne u CUHTES sA1ep.

Anepueiii  peaktop. Tepmosimepublii cuHTe3. [IpoOiemMbl U TEPCIEKTUBBHI
SIEPHOM PHEPreTUKHU. DKOJIOTMYECKUE ACIIEKThI S/I€PHOIN YIHEPIreTUKHU.

OneMeHTapHble YacTulbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOMIOCHUS ¥ PETUCTPALIUU AIEMEHTAPHBIX YACTHIL.

dyHIaMeHTanbHbIE B3auMOaeicTBUsA. EqMHCTBO (hr3nueckoi KapTUHBI MUpAa.

TexHuueckne yCTpONCTBA M MPAKTUYECKOE INPUMEHEHHE: JI03UMETp, KaMmepa
Bunbcona, sinepHblii peakTop, aToMHast 6omOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

HccnenoBanue TpekoB 4yacTull (110 TOTOBBIM (QoTOrpadusim).

Pa3znen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3UKH

Otanbl pa3BUTHS acTpOHOMHH. [IpukiiagHOE M MHPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3B&3mHoro neba. Co3Besausi, spkue 3BE3IBI, IJIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Connue. Conneunast akTuBHOCTb. McTtounnk sHepruu ConHIa U 3BE31. 3BE3MbI,
X OCHOBHBIE XapaKTEpUCTHKHU. JlmarpamMma «CIEKTpalIbHBbIA KJIacC — CBETUMOCTHY.
3BE3/1bl TJIaBHOM MOCIEAOBATEIbHOCTU. 3aBHUCHUMOCTh «Macca — CBETUMOCTB» s
3BE3]l TVIABHOM MOCIEN0BAaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEeMEHHBIE
MpEACTaBICHUS O MPOUCXOXKIAEHUU U 3Bojonuu ConHua U 3BE37. OTambl KU3HU
3BE3.

Mineunbiii Ilyte — Hama [amaktuka. Ilonoxenue u aBwkenue ConHila B
lanaktuke. Tunsl ramakTuk. PaguoranakTuku v KBasapbl. UEpHBIE IBIpBI B sSApax
TaJaKTHUK.

Bcenennas. Pacmupenue Bceenennoii. 3akoH Xa06ia. Pa3Oeranuwe rajnakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe usnyuyeHue.

MacmtabHast cTpykTypa Beenennoii. Meraranaktuka.

Hepeménnbie mpobaemMbl aCTPOHOMUM.



Yuenuuecxkue nabniooenus

HaGmronennss HEBOOpPYKEHHBIM TIJ1a30M C HCIOJb30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH JUIsl ONpEJeNICHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE co3Be3/1usl CEeBEpPHOro MOJyIIApHUs U IPKUE 3BE3/BI.

HabGmtonenus B Teneckon Jlynsl, manet, Mieunoro [lyTu.

Oobo01maromee NOBTOpeHue

Ponb ¢pu3uku n acTpoHOMHM B SKOHOMHYECKOM, TEXHOJIOTUYECKOU, COLTUANIbHON
U 3TUYECKOU cepax AesITeNbHOCTH YeJI0BEKa, POJIb U MECTO (PU3UKH M aCTPOHOMHH B
COBPEMEHHON HAay4YHOW KapTHHE MUPA, pOib (PU3MUECKON Teopuu B (HOPMHUPOBAHUU
MpeaCcTaBIeHUuN 0 (pU3NUEeCKOW KapTHHE MHUpPA, MECTO (PU3NYECKOW KapTHHBI MHUpa B
o01IeM psATy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABICHUN O MPUPO/IE.

MexnpeamMeTHbie CBA3H

Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 11 kjacce ocylecTBisieTcs ¢
Y4ETOM COAEPIKATENBbHBIX MEXIPEAMETHBIX CBSI3€M € KypCcaMH MAaTE€MAaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemuvie nousmusi, CBA3aHHBIE C HM3yYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SBJIEHUE, HAYYHBIH (PakT, runoTes3a, puznyeckas BeIMYMHa, 3aKOH, TEOPHs,
Ha0II0/IeHNe, HKCIIEPUMEHT, MOJECIMPOBaHKE, MO/IE]b, U3MEPEHUE.

Mamemamuxka: penieHre CUCTEMbl YpaBHEHHH, TPUTOHOMETpUYECKUE (PYHKIIMU:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M WX IPOEKUMU HAa OCU KOOPJMHAT, CI0KECHUE BEKTOPOB, MPOU3BOJHBIC
AJIEMEHTApPHBIX (QYHKIUN, TMpPU3HAKK TOJ00MS TPEYroJbHUKOB, OIpeesieHue
TJIOIA/IU TIIIOCKUX (UTYp U 00bEMA Tel.

Buonocusa: »snexTpuyeckue sBIEHUS B JKUBOM IpuUpoje, KoseOaTelbHble
IBVOKCHUS B JKMBOM INPUPOJE, ONTHUYECKHUE SIBICHMS B XKUBOU INPUPOJAE, NCHCTBUE
pajvaliy Ha KUBbIE OPraHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJI, KPUCTAUINYECKAsl CTPYKTypa TBEPIBIX
TEJI, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKHU, CIIEKTPAIbHbIN aHaAIN3.

I'eoepaghus: MarHUTHBIE TOJIIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX pyXl, POTOChEMKA
3€MHOM IIOBEPXHOCTH, MIPEACKA3aHUE 3EMIIETPACEHUN.

Texnonoeua: JIAHAW  DJEKTPOINIEpeAad, TEHEpaTop IEPEMEHHOI0  TOKa,
UIEKTPOABUIATENb, WHIAYKIUOHHAs II€4b, pajgap, PpaJuoNpUEMHUK, TEIEBU30P,
aHTeHHa, TtenedoH, CBY-meub, NPOEKIMOHHBIN ammapar, BOJIOKOHHAs ONTHKAa,
COJIHEYHAsI OaTapes.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBLIETI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpeamera «®Pusnka» Ha YpPOBHE CpEIHETO OOIIEero
oOpa3zoBanusi (0a30BbI YPOBEHB) IOJDKHO OOECTEUHUTH JOCTHKEHHE CJICAYIOIINX
JUYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX 00Pa30BaTCIIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE PE3yibTaThl OCBOCHMS yueOHOro mpeamera «DU3UKa» TOJKHBI
OTpakaTb TOTOBHOCTb U  CIOCOOHOCTh  OOYYalOIMUXCA  PYKOBOJCTBOBATHCS
chopMuUpOBaHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIMH,  TO3UTHBHBIX  BHYTPEHHUX  yOEXKIEHUW,  COOTBETCTBYIOUIUX
TPaAUIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, pACHIUPEHUE KUZHEHHOTO
ONbITa M ONbITA JACATEIBHOCTH B MPOLECCE peAU3alMi OCHOBHBIX HAMpPaBICHHUM
BOCHUTATENIbHOMN JACSATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TMO3UIIMH OOYYalolIerocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHa POCCUHCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEYECKUX  T'YMAHUCTHYECKHX U
JEMOKPATUYECKUX [IEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECax TIPakIaHCKOTO
oO1iecTBa, y4aCTBOBaTh B CAMOYIPABIIEHUU B 00pa30BaTEIbHON OpraHU3aluy;

yMEHHE B3aMMOJEHCTBOBATh C COLUUAIBHBIMA MHCTUTYTAaMH B COOTBETCTBUU C
X QYHKIHUSIMHU 1 HA3HAYCHHUEM;

TFOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

c(OpMUPOBAHHOCTb POCCUIMCKON IPAKIAHCKOMN UIEHTUYHOCTH, NATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUIMCKMX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

c(hOpMHUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’THUECKOTO MTOBECHHUS;

CIIOCOOHOCTh OLIGHHMBATh CHUTYallMI0 W TNPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHPYSCh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJE B
NEeSATEIbHOCTH YYEHOTO;

OCO3HaHHE JJMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMUBOTO OYAyIIETro;

4) 3cTeTH4eCKOro BOCTIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIKOYasi 3CTETHKY HAyYHOI'O TBOPYECTBA,
npucyuiero Gpu3nIecKoi HayKe;

5) Tpya0BOro BOCIMTAHMSI:

UHTEPEC K pa3IudHbIM chepam npodeccuoHanbHON NeATeTbHOCTH, B TOM YUCIIE
CBS3aHHBIM C (U3UKOM W TEXHUKOH, yMEHHE COBEpIIATh OCO3HAHHBIM BBIOOD
Oynyiei mpodeccuu 1 pealn30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TIIaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUI0 M CaMOOOPAa30BaHUIO B 00JIACTH
(GU3KMKY Ha TPOTSHKEHUH BCEH JKU3HH,

6) 3K0JI0rnYecKOro BOCIIMTAHUA:

c(OpMUPOBAHHOCTh  JKOJOTHYECKOW KYJIbTYpPhl, OCO3HAHHE TJI00AIBHOTO
XapakTepa IKOJIOTHUECKUX TTPodIIieM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCHUCTBUU B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUA LEeJIeN yCTOMYUBOIO PA3BUTHS YEIIOBEUECTBA,



pacIIMpeHue OIbITa JEATEIbHOCTH HKOJIOTMUECKON HaNpaBIEHHOCTH Ha OCHOBE
MMEIOIUXCS 3HAaHUH 10 (pU3MKe;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (GU3NYECKON HAYKH;

OCO3HAaHHME IIEHHOCTH HAy4YHOM JesATEeNbHOCTH, TOTOBHOCTH B IIpolecce
n3ydeHHs] (PU3UKU OCYUIECTBISATh MPOEKTHYIO U HCCIEI0BATEIBCKYIO NEATEIbHOCTD
WHIUBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS
ba3oBbIe JJornueckue J1elcTBUA:

caMOCTOSITEIbHO  (OpMyIMpOBaTh M aAKTyaIM3UpPOBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpECNATh IENH JCATCIIBHOCTH, 33JlaBaTh IlapaMeTphl W KPUTECPUH HX
JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B PaCCMATPUBACMBIX (PU3NICCKUX
SIBJICHUSIX

pa3pabarbIBaTh IUIAH PEIICHHUS MPOOJEMbI ¢ YUYETOM aHaIM3a HMEIONIUXCS
MaTepHAIbHBIX U HEMaTEPHAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBBI B JICATEIHHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKHU MOCIEACTBUM 1€ATEIbHOCTH;

KOOPAMHHUPOBATH U BBHIMOIHATH Pa0OTY B YCIOBUSIX PEATLHOTO, BUPTYAJIbLHOTO U
KOMOMHHMPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILICHUE TPHU PEIICHUH KU3HEHHBIX MPOOJIEM.

basoBbie uccienoBare/bCKue 1eHCTBUSA !

BJQ/JIeTh HAyYHON TEPMUHOJOTHEH, KIIOYEBBIMU MOHITHSAMU U METOJaMU
(bu3nuecKkol HayKH;

BJIa/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEILCKOW M MPOEKTHON NEATEIbHOCTH B
obOnactu (U3HKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CaMOCTOSITEILHOMY IIOMCKY
METOJIOB pelIeHHs 3ajad (U3MYEeCKOro COAep)KaHUs, MPUMEHEHHIO pPa3INYHbIX
METOJIOB TTO3HAHUS;

BJIQJIeTh BUJAMHU JESATEIBHOCTH IO [OJYYEHHUIO HOBOTO 3HAaHUSA, €ro
UHTEpIIpETaluy, MpeoOpa3oBaHUI0O W NPUMEHEHHIO B Pa3IMYHBIX  Y4EOHBIX
CUTYaIlUIX, B TOM YHUCJIE TP CO3/IaHUU YUEOHBIX MPOCKTOB B 001aCTH (PU3UKU;

BBISBJISITh NPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3upoBaTh 3ajady,
BBIJIBUTATh TUIIOTE3y €€ pelIeHus, HaXOJUTh apryMEHTHI Ui JI0Ka3aTelbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEILICHUS;

aHAJIM3UPOBATH TOJyUYEHHBIE B XOJI€ PEIICHUS 3a7a4i Pe3yIbTaThl, KPUTHUECKH
OILICHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX yCIIOBUSX;

CTaBUTh H (HOPMYIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTeNbHOMN
NeSITEIbHOCTH, B TOM YHCIIE TIPU U3yYeHUU (PU3UKH,

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEPEeHOCUTh 3HAHUS 10 (u3uKe B MPAKTUYECKYID 00JacTh
KHU3HEACSITSIILHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHHAIIBHBIE TIOIXObl U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIUE AbTePHATUBHBIE PEIICHUS.

Pabora c undopmanmeii:



BJIQJICTh HABBIKAMM MOJY4YEHUS HHPOpMauuu (U3HYECKOIO COACpKAHMS W3
HMCTOYHUKOB DAa3HbIX THIIOB, CAMOCTOSITEIbHO OCYIUECTBJISATh IOMCK, aHaju3,
CUCTEMATH3alMI0 M HWHTEpHpeTaluo HHPOPMalWU pa3InyHbIX BHJIOB H (OpM
MIPE/ICTaBIICHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(POPMALIUK;

HCII0JIb30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B pEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPTraHU3aIMOHHBIX 3a1ad C
coOmoieHneM  TpeOOBaHUW HAPrOHOMHUKH, TEXHUKH OE30MacHOCTH, THUTHEHBI,
pecypcocOepeXeHnsl, MpaBOBBIX M ASTUYECKHMX HOPM, HOPM HHPOPMAIMOHHON
0C30MacHOCTH;

CO03/1aBaTh TEKCThI (PU3MUECKOT0 COJAECPKaHUs B Pa3IMYHbIX opMaTax ¢ yuéTom
Ha3HayeHus: MHGOpMallMd W LENEeBOW ayJAWTOPUU, BHIOMpas ONTHUMAJIbHYIO (opMy
MIpe/ICTaBJIEHUS U BU3YyaIU3alUu.

KoMmyHHKaTHBHBIC YHHBepPCaAJIbHbIEe Y4eOHbIe 1eiiCTBUA:

OCYUIECTBIISITh OOILIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU JIEATENbHOCTH;

pacrno3HaBaTh MPEANOCHIIKA KOH(MIUKTHBIX CUTYalil U cMr4aTh KOH(QJIUKTHI;

pPa3BEPHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pPEHHSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJCTB;

NOHUMAaTh M HCIOJb30BaTh IMPEUMYIIECTBA KOMAaHIHOM M WHIWBHIYaJIbHOUN
paboTHI;

BbIOMpATh TEMAaTHUKy M METOJIbl COBMECTHBIX JCHCTBUH € yd€ToM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXK/I0TO WIEHA KOJIEKTUBA;

IPUHUMATh  ILI€JIM  COBMECTHOM  JEATENbHOCTH,  OpPraHU30BBIBaTH U
KOOPAVHMPOBATb [JEHCTBUSA 10 €€ JOCTMKEHHMIO: COCTaBJIATH IUIAH JCHCTBUM,
pacnpenensaTb poiau C y4€TOM MHEHHUH YYaCTHUKOB, OOCYXIaTb pe3yJbTaThl
COBMECTHOU paloThI;

OLIEHMBATh Ka4eCTBO CBOErO BKJIAZA M KaKIOI0 yYaCcTHMKA KOMaH[bl B OOLIMii
pe3yJbTaT 10 pa3pabOoTaHHBIM KPUTEPUSIM;

npeyiaraTb HOBBIE IIPOEKTHI, OLEHUBaTh HIAEHM C IO3ULUN HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh  IO3UTHBHOE CTPATETMYECKOE IOBEACHME B  Pa3INYHbIX
CUTYaIHsIX, IPOSBIISATH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHULIMATUBHBIM.

PeryasiTuBHbIE YHHBepcaJlbHbIe Y4eOHbIe JeiicTBUSA
Camoopranmszanms:

CaMOCTOSITEIHHO OCYIIECTBIISATh IM03HABATENLHYIO JIEATEILHOCTh B 00JIACTH
GU3UKH W aCTPOHOMHH, BBISIBISATH TMPOOJIEMBI, CTaBUTh H  (HOPMYJIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTABIISATH TUIAH PEHICHHS PAaCYETHBIX U KaYeCTBEHHBIX 3aj1ad,
TUIaH BBIMIOJIHEHUS TPAKTUYECKOM paboThl ¢ YYETOM HUMEIOLIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTECHUN;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

paciupsTh paMKi y4eOHOTro MpeIMeTa Ha OCHOBE JINYHBIX MPEINOYTCHU;

JieNaTh  OCO3HAHHBIM  BBIOOpP, apryMEHTHUPOBAaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PELICHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO dPYAULINUA B 001acTH (HU3HKH,
MOCTOSIHHO TOBBIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLIUOHATbHbII HHTEJIEKT:



JaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTb,
OLICHMBAaTh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJIQJICTh HABBIKAMH MO3HABATENbHOU PEQIIEKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNENCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YJBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pediieKCHM JUIsl OLIEHKH CHUTyallud, BbIOOpAa BEPHOIO
pelIeHHUS;

YMETh OILICHMBaThb PUCKH U CBOEBPEMEHHO NPUHMMATh pEHICHHs 10 UuX
CHUKCHHUIO,

NpPUHUMAaTh MOTUBBI W AapryMEHThl JPYrMX @pHU AaHaIM3€ pe3yJbTaTOB
NeSITEIbHOCTH;

MpUHUMATh ceOsl, MOHMUMasi CBOM HEJJOCTATKH U JOCTOMHCTBA;

NpUHUMAaTh MOTUBBI W AapryMEHThl JPYrMX T@pU aHalIu3€e pe3yJbTaToB
NeSITeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIMOKHU.

B mpouecce noCTHXEHUSI TMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOTPAMMBI 10
¢uzuke A8 ypoBHS  cpenHero oOmero  o0pa3zoBaHus y  OOyyarouimxcs
COBEPILIEHCTBYETCS AMOLIMOHATBHBIN WHTEJJIEKT, IpenoJiararonimii
c(hOopMUPOBAHHOCTE:

CaMOCO3HaHHUS, BKIIIOYAIOLIEr0 CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJETh HANpAaBIICHUS Pa3BUTHUS COOCTBEHHOW SMOIIMOHAJIBLHON cdephl,
OBITh YBEPEHHBIM B cele;

CaMOperyJMpOBaHus, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHME, CIOCOOHOCTh  aJanTHPOBaTbCi K
HMOLMOHATIBHBIM U3MEHEHUSM U NPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U
ycrnexy, ONTHUMHU3M, HWHHUIMATUBHOCTb, YMEHHE JAEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CHOCOOHOCTh MOHUMATh 3MOLMOHAIBHOE COCTOSIHHUE
JpYTUX, YUYUTBHIBATH €r0 IPU OCYIIECTBIECHUU OOLIEHHS, CIIOCOOHOCTh K COYYBCTBHUIO
U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIHOYAIOLIUX CIOCOOHOCTh BBHICTpAaUBaTh OTHOIIEHUS C
JAPYTUMHU JIIOJIbMU, 3a00TUTHCS, IPOSBISITh HHTEPEC U pa3peliaTb KOH(QIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 10 kjiacce mnpeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y O0YUAIOITUXCS YMEHUH:

JIEMOHCTPUPOBATh HAa TpUMEpax pojib M MecTOo (PU3MKH B (POpMHUpPOBAHUU
COBPEMEHHOM HAay4yHON KapTHUHBI MHpPA, B pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU IeATEIbHOCTH JIIOJIEH;

YUUTHIBATH TPAHUIBI TMPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJeNeil:
MaTepHualibHas TOYKa, WHEpIHMalbHAs CUCTeMa OTcuéra, aOCONOTHO TBEPIOE TEIO,
WJICAJIbHBIM Ta3, MOJEINA CTPOCHUS TIa30B, JKUJIKOCTEM M TBEPIBIX TEJ, TOUYCUHBIN
ANEKTPUUYECKUN 3apsi/] PU PelIeHnH (PU3NIeCcKuX 3a/1ay;

pacnio3HaBaTh (U3NYECKUE SBIEHUS (MPOILIECCHI) U OOBSICHITH MX HA OCHOBE
3aKOHOB MEXAHHWKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOpUU CTPOCHMS BEIIECTBA U
ANEKTPOJUHAMUKHA: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEITHOE [BH)KEHHE,
CBOOOIHOE TaJIeHue Tell, IBIKEHUE 10 OKPY>KHOCTH, HHEPITHUS, B3aUMO/JICHCTBUE Tell,
muddy3us, OpOYHOBCKOE JBW)KEHHE, CTPOCHHE JKHUIKOCTEH U TBEPABIX Te,
W3MEHEHHE 00bEéMa TeNn TpH HarpeBaHUW (OXJIAKICHHWH), TEIJIOBOEC paBHOBECHE,



WClapeHue, KOHJCHCAlMs, IUIABJIICHUE, KPHUCTAJUIM3AalUs, KHUIICHHE, BIIAXKHOCTh
BO3/yXa, MMOBBIIICHUE JABJICHHUS ra3a MPH €ro Harp€BaHWH B 3aKPBITOM COCYJIE, CBS3b
MEXKJy IapaMeTpaMH COCTOSIHUS Tras3a B H30NPOILECCax, OdJIEKTPU3aLUs Ted,
B3aUMOJICICTBHE 3aps/I0B;

OMHCHIBATh MEXAHWYECKOE JBWIKECHUE, WCIONb3ysl (U3NYECKUE BEIMYUHBIL:
KOOpAWHATA, IyTh, IEPEMENICHUE, CKOPOCTh, YCKOPEHUE, Macca Tela, CHIIA, UMITYJIbC
Tena, KUHETHWYECKas HSHEpPrus, IMOTCHIHAbHAs SHEpPrusi, MexaHuueckas paloTa,
MEXaHWYeCKasi MOIIHOCTh; MPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT
WCIIOJb3YEMbIX BEIWYMH, HX OOO3HAUYECHHS U E€IUHUIBI, HAXOAUTh (QOPMYIIBI,
CBSI3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMYUHY C APYTUMH BEIUYMHAMU;

ONUCHIBATh H3YyYCHHBIE TEIUIOBbIE CBOMCTBA TE€JI W TEIUIOBBIE SIBJICHHS,
UCTIONBb3ysl (uU3MYecKkre BENMYMHBL: JIABJIICHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHYECKAsi JHEPrusi XaOTHYECKOrO JBWIKECHHUS MOJEKYJ, CpEeAHEKBaJpaTUYHAsS
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThl, BHYTPEHHSS OHEprusi, paboTa rasa,
KO2(DPUIIMEHT MOJE3HOT0 ACHCTBUS TEIJIOBOTO ABUTATENS; IPU OMMCAHUH TTPABUIILHO
TPakTOBaTh (PU3UYECKUNA CMBICT HCIONB3YEMbIX BEIMYMH, HX OO0O3HAYCHUS U
eIVHUIIBI, HAXOJIUTHb (OPMYJIbI, CBA3BIBAIOIIME MaHHYIO (U3HUYECKYIO BEIUYHHY C
JIPYTUMU BEJIMYHUHAM;

ONUCHIBATh M3YYEHHBIC DJICKTPUUYECKUE CBOMCTBA BEILECTBA M AJIECKTPUUYECKUE
SIBJICHUSL (MPOIIECCHI), MUCTONB3YS (U3UUYECKHUE BEIMYUHBL DJCKTPUUYSCKHUUN 3aps,
AJIEKTPUYECKOE MOJIe, HAPSHKEHHOCTH MOJIs, NOTEHIMAJ, pa3HOCTh MOTCHIUAIIOB; TPU
OTHMCAHUU TPABUIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIOJIB3YEMBIX BEIWYWH, UX
0003HAaUCHUSI U €TUHUIIBI; YKAa3bIBaTh ()OPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMH BEIUUMHAMU;

aHAIM3UPOBATh (PU3UUYECKUE NPOLECChl U SBIICHHUS, HCIHOJB3Yd (QU3NYECKUE
3aKOHbl M NPUHLMIIBL 3aKOH BceMupHoro tsarorenus, I, I u III 3axkonsl HeroToHa,
3aKOH COXPAaHEHMSI MEXAHWYECKOW PHEPruH, 3aKOH COXPAHEHUS MMILYJIbCA, TPUHIUI
CYyHEpIO3UIMU CUJI, HPUHUUII PABHOINPABHUS HWHEPUUAIbHBIX CHCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS BEILECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpelHel KUHETUYECKON HHEpruu TEIUIOBOTO JBMKEHHUS MOJIEKYJ C aOCOIIOTHOM
TEMIEPATYpOil, IEPBBII 3aKOH TEPMOJWHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUUECKOTO
3apsifa, 3akoH KynoHa, mpu 5TOM pa3audarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro
MaTeMaTH4eCKOe BBIPAKEHUE U YCIOBUS (TpaHUIIbl, 00IaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMIIBI JEHCTBUS MalIUH, TPHUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBUSI MX OE30MACHOTO HCIOJB30BAHMS B MOBCEIHEBHOMN
KU3HU;

BBITIOJHATh JKCIEPUMEHTHI 10 HCCIENOBaHUIO (U3MYECKUX SBJICHUNA U
MPOLIECCOB C MCIOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX HW3MEpPEHUM, IpPU 3STOM
dbopmynupoBaTh MpobieMy/3aady M THIIOTE3y Y4eOHOTO SKCIIEpHUMEHTa, COOMpaTh
YCTAaHOBKY W3 MPEIIOKEHHOTO 00OpYAOBaHUS, MPOBOJUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHbIE HU3MEpPEHHUs (U3MUECKUX BEJIUYUH, MPHU
9TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO H3MEPEHHUS U HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOIPELTHOCTEN U3MEPEHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAY  (U3NYECKUMU  BEJIMYMHAMU  C
WCIIOJIb30BAHUEM TMPSAMBIX HW3MEPEHUH, MPU HSTOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpOBATh PE3yJIbTAThI MOJTYYEHHOW 3aBUCHUMOCTH (DU3MYECKHX BEIWYMH B BUJIC
Tabnuil 1 rpaduKoB, 1e1aTh BBIBOJIBI IO pe3yIbTaTaM HCCIEIOBAHMUS,

coOmrofath mpaBmwia 0E30MacHOr0 TpyJa TPH TPOBEIECHUU HCCICIOBAaHUN B
pamMKax y4eOHOTO DJKCIIEpPUMEHTa, Y4YEOHO-UCCIICIOBATEIIbCKOW ©  MPOCKTHOU



NESITENIBHOCTH C MCIOJb30BAHUEM HM3MEPUTENBHBIX YCTPOWCTB U J1aOOpaTOPHOIrO
000py10BaHMUS;

pemath pacu€THbIE 3aJ]a4i C SBHO 33JaHHON (PM3UYECKON MOJEIBIO, UCIIOJIb3YS
¢u3nueckue 3aKOHbl M NPUHLMIIBI, HA OCHOBE aHaJM3a YCJOBMS 3aJaud BbIOMpPAThH
(U3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIMYUHBI U (OPMYJIbI, HEOOXOIUMBIE
g €€ peuieHus, MPOBOJUTH PACYETHI M OLEHUBATH PEAIBHOCTh MOJIYYEHHOTO
3HayeHus (PU3MUECKON BETUUHMHBI;

peliaTb KaueCTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTUYECKH HENPOTHUBOPEUUBYIO
LENOYKY pacCyKJIE€HUH C ONopoll Ha H3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(buznvecKue SBICHUS;

MCIIOJIb30BaTh MPH PELIEHUU Y4eOHBIX 33/a4 COBpEMEHHbIE MHPOPMAIMOHHbIE
TEXHOJOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, HMHTEPHpPETAlUU M MPEJCTaBICHUS
y4eOHOM ¥ HAy4YHO-TIONMYJApHOM MHGPOpMAaLMK, TOINYYEHHOW M3 pPa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOJTy4aeMyto HH(OPMaLINIO;

MPUBOJUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBsCHEHUE IPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHM;

UCIIOJIb30BAaTh TEOPETHUUECKHE 3HAHUA MO (U3MKE B MOBCEIHEBHOM >KU3HU IS
oOecrieyeHHst 0O€30MAaCHOCTH MpU OOpamieHUH ¢ OpudopaMh U TEXHHUUYECKUMHU
yCTpOICTBAMH, Ui COXPAHEHHsI 3[0POBbS M COOIIOACHHUS HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKpYXKarollei cpee;

paboTaTh B TpyNIe C BBINOJIHEHUEM pPa3JIMYHBIX COLMAIBHBIX pOJeH,
IUIAaHUPOBATh paboOTy TpPyNIbl, pPalMOHAIBHO paclpeleisTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIbHOCTh B HECTAaHAAPTHBIX CHUTYallUiX, a/leKBaTHO OLICHUBATh
BKJIAJ] KQXK/I0T0 U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTPUBAEMOM MPOOIEMBI.

K xonny oOyudenus B 11 kiacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

JEMOHCTPUPOBATh Ha NpHUMEpax pojiib M MeCTOo (PU3MKU B (POpMHUpPOBaHUU
COBPEMEHHON Hay4YHON KapTUHBI MHpaA, B Pa3BUTHUM COBPEMEHHON TEXHHUKH U
TEXHOJIOTUH, B TMPAKTUYECKOW NEATETbHOCTU JIOJEH, IIeIOCTHOCTh W E€AMHCTBO
(bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBI IPUMEHEHUSI U3YYCHHBIX (PU3NYECKUX MOJIENICH: TOUSUHbII
NEKTPUYECKUN 3apsil, JIyd CBETa, TOUYECYHBIM MCTOYHHMK CBETa, siAepHAs MOJIENb
aToMa, HyKJIOHHas MOJIeJIb aTOMHOTO sijipa MpH pelieHnr (HU3NUecKuX 3ajady;

pacno3HaBaTh (uU3MYECKUE SBICHUS (MPOILIECChl) U OOBSICHITH MX HA OCHOBE
3aKOHOB JJIEKTPOJMHAMHUKMA W KBAaHTOBOW (PU3MKHU: 3JIEKTpUYECKas MPOBOJUMOCTH,
TEIJIOBOE, CBETOBOE, XHUMHYECKOE, MArHUTHOE JEWCTBUS TOKa, B3aMMOJCHCTBHUE
MarHuTOB, AJIEKTPOMArHUTHAs WHAYKIIHS, AEHCTBHE MAarHUTHOTO TIOJISl HA TIPOBOAHUK
C TOKOM U [BIDKYIIMWCA 3apsiji, SJICKTPOMAarHUTHbIE KOJIeOaHUS U BOJIHBI,
MPSIMOJIMHEHHOE pacnpocTpaHeHue CBeTa, OTpaxxeHHe, peoMIIeHHE,
uHTeppepeHnus, audpakius W TOJMApH3alUs  CBETa, JHNCIEpCUsi  CBETa,
dotoanekrpuueckuit 3pdexT (Porodrddekr), cBeToBOE naBieHHE, BO3SHHKHOBCHHE
JUHENYaTOro CIEKTpa aTroMa BOJOPOAA, €CTECTBEHHas M  HCKYCCTBEHHas
PazMOaKTUBHOCTH;

ONMCHIBATh M3YUYEHHBIE CBOWCTBA BEIIECTBA (AJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYIO TPOBOJUMOCTb PA3IMYHbIX CPEN) U AIEKTPOMArHUTHBIE
SBJICHUS (TIPOLIECCHI), UCIIONB3YS (PU3NUECKHUE BETUUMHBL: AIEKTPUUECKUN 3apsij, Cuila
TOKa, DJJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUYECKOE CONPOTHUBIIEHHE, Pa3HOCTH
MOTEHIIUAJIOB, 3JCKTPOABIKYIAs cuja, paboTa TOKA, MHAYKIUS MAarHUTHOTO MOJS,
cuna Ammepa, cuna JlopeHna, MHIyKTUBHOCTh KaTYIIKH, SHEPTUs dJIEKTPUUECKOTO U
MarHuTHOTO TOJIEH, MEePUOa U YacToTa KojeOaHuil B Koie0aTenbHOM KOHTYpE, 3apsin



M CWJIa TOKa B MPOILIECCE TAPMOHUYECKUX DIIEKTPOMArHUTHBIX KoJiebaHu#, (poKycHOe
pacCTOSIHME€ ¥ ONTHYECKas CWIA JIMH3BI, NPHU ONHCAaHWW MPABUILHO TPAKTOBAThH
(GU3MYECKUd CMBICII HCIIOJIB3YeMbIX BEJIMYWH, WX OOO3HAYEHUS W EAWHMIIBI,
YKa3bIBaTh (hOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3MYECKYI0 BEIHYUHY C JAPYTUMHU
BEITNYMHAMH,

ONKMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W IPOIECCHI, HCIIOIb3YS
(bu3HYecKre BEIMYNHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M 4acTOTa
CBETa, DHEPTUs W MMITYJIbC (POTOHA, MEPHO TMOTypachaja, SHEPTUs CBSI3M aTOMHBIX
sqiep, TMPH ONMKMCAHWM TPABWIBHO TPAKTOBATh (PH3UYCCKUN CMBICI HCIOIB3YEMBIX
BEJIMYMH, X 0003HAYCHUS M CAMHHIIBI, YKA3bIBATh (DOPMYJIBI, CBS3BIBAIONINE JTAHHYIO
(U3HYECKYIO0 BEJIMYMHY C JIPYTUMHU BEIWYMHAMHE, BBIYUACIATH 3HAYCHUE (PU3NYCCKOM
BEJINYMHBL;

aHaTM3UPOBaTh (HU3UYECKUE TPOLECCHl W SBJICHUS, HCIONB3Ys (HU3HUYECKHUE
3aKOHBI W TPUHIMIBL 3aKOH OMa, 3aKOHBI TOCIIEIOBATEIHHOTO M TMapalIebHOTO
COCMHEHHSI TPOBOJHUKOB, 3akoH Joyns—JleHla, 3akoH 3JIEKTPOMAarHUTHOMN
WHAYKIIUU, 3aKOH TMPSMOJUHEHHOTO PAaCIpOCTPAaHEHHS CBETa, 3aKOHBI OTPaKCHHS
CBETAa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHHE DiHIITeHHA U1t GoTodpdeKTa, 3aKoH
COXpaHEHHsS] DJHEPrHHM, 3aKOH COXpPaHCHHS UMIYJbCa, 3aKOH COXpPaHCHHS
AIIEKTPUYECKOTO 3apsifia, 3aKOH COXPAaHEHHUs MacCOBOTO 4YHcCia, MOCTyNIaThl bopa,
3aKOH PaJMOAKTHBHOIO pacraza, MpHU 3TOM pPa3iiudaTh CIOBECHYIO (HOPMYIHMPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BbIPAKEHHWE W YyCIOBUA (TpaHHULbl, OO0IacTH)
MPUMEHUMOCTH;

OTpE/ICNIATh HAMPaBJICHUE BEKTOPA WHIYKIIMM MAarHUTHOTO TIOJIS TTPOBOTHUKA C
TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTH U OIUCHIBaTh U300paKEHUE, CO3/1aBaEMOE TUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITMIOJHATh OKCHEPUMEHTHI 10 HCCIENIOBaHUIO (U3MYECKUX SIBICHUA U
IPOIECCOB C HCIIOJIb30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHMI: MPH 3TOM
dhopmynupoBaTh mpoOieMy/3agady M THIOTE3y y4eOHOTro JIKCIIepUMEHTa, coOupaTh
YCTaHOBKY W3 MPEJIOKEHHOTO 00OpYAOBaHHUS, MPOBOIUTH OMBIT U (HOPMYJIUPOBATH
BBIBO/JIBI;

OCYUIIECTBIISITh MPSIMbIE U KOCBEHHBIE M3MEpPEHHUS (U3MUECKUX BEIMYWH, MpU
TOM BBIOMpPATh ONTHUMAJIBHBIA CHOCOO H3MEPEHHUS U HCIOJIb30BaTh HM3BECTHHIC
METO/IbI OIIEHKU MOTPENIHOCTEN N3MEPEHHUI;

UCCIIEIOBATh 3aBHUCHUMOCTU (DU3MUECKHX BEIUYHH C MCIOIH30BAHUEM MPSIMBIX
U3MEpPEHUIl: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHPOBATH pE3yJbTaTh
MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUjE TaOIUIl U TpadUKoB, JenaTh
BBIBOJIBI TI0 Pe3yJIbTaTaM UCCIIEeI0OBAHUS;

coOnrofaTh mpaBmwia 0e30MacHOro TpyJa MpH MPOBEIEHUU HCCIEIOBAHUN B
pamMKax y4eOHOTO DJKCIIEpUMEHTa, Y4YeOHO-UCCIIEOBATEIbCKOW U MPOEKTHOU
JeSITEIIbHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py1I0BaHHS;

penath pacuéTHbIe 3a7]a41 C SIBHO 3aJ]aHHON (PU3UYECKON MOJEINBIO, UCTIONb3YS
¢dbu3nueckne 3aKOHBI M TPUHIIMAIBI, HA OCHOBE aHANM3a YCJIOBHS 3aJa4yd BHIOMPATH
(U3MYECKYI0 MOJICIb, BBIACHATh (PU3UUECKUE BEIMUYUHBI U (HOPMYIbI, HEOOXOTUMBIE
s e€ penieHusi, MPOBOAUTH PACUETHI W OLIGHUBATH PEATBHOCTh TOJYYEHHOTO
3HaueHUus (PU3NUECKON BETUUHHBI;

peliaTh KaueCTBEHHbIE 3aJ[aud: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
IEMOYKY PpACCYXKJECHUN C Omopoll Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nueckue sBICHUS;



MCIIOJIb30BaTh MPHU PELIEHUU Y4eOHBIX 3a/a4 COBPEMEHHbIE MH(POPMALIMOHHbBIE
TEXHOJOTUU JUIsl TOMCKA, CTPYKTYPUPOBAaHUS, HMHTEPHPETALUU M MPEICTaBICHUS
y4eOHOM M HAy4YHO-TIONYJIAPHOM MHQPOpPMALMK, TOJNYYEHHOW M3 Pa3IMYHBIX
MCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTYYaeMYI0 HH(DOpMAIIHIO;

OOBSACHATH MPHUHILIMIBI AEUCTBHUS MAllIMH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB,
pa3anyaTth yCIOBUS UX OE€30MAaCHOTO UCIOJIB30BAHUS B IOBCEIHEBHOM )KU3HHU;

MPUBOJUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOeKHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOLECCOB OKPY>KAIOIIETO0 MHUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3HUKE B MOBCEIHEBHOW JKU3HM IS
oOecrieyeHust 0O€30MAaCHOCTH TMpU oOpamieHMH ¢ OpudopaMu U TEXHHUUYECKHUMHU
YCTPOMCTBAMHU, JUIsl COXpPAHEHHS 3/I0pPOBbS M COOJIOJEHHUS HOPM 3KOJIOTMYECKOIO
MOBEACHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyMNIE C BBIIOJHEHUEM PA3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy TIpPyNIbl, PalMOHAIBHO pacHpeleisTh O0O0S3aHHOCTH U
IUIAaHUPOBATh JAESTENbHOCTh B HECTAHJAPTHBIX CUTYyalMsX, aJeKBAaTHO OLICHUBATh
BKJIaJl KaXXJIOTO M3 YYaCTHUKOB TPYIIIbl B pElICHHE paccMaTpuBaeMoOM MpOOJIEMBbl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC

Ne
HaumenoBanue
Il | pa3aejioB U TeM

~~

NPOrpamMMbl

KogunuecTBo 4acoB

Bcero

Konrpoubn | IIpakTHyeck

ble pa0oTbl | He padoThl

Peanuzanus
BOCIIUTATEILHOIO
NMOTEHIHUAJIA YPOKA

JJIeKTPOHHbIE
(uu¢posbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

Paszpen 1. PU3UKA U METO/AbI HAYUYHOI'O ITO3HAHUA

dusrkKa U METOIbI
HAay4YHOI'O
ITO3HaAHUA

c(hopMUPOBAaHHOCTH
rpax IaHCKOM MO3UIIUH
oOyyJaromierocs KakK
AKTHUBHOT'O U
OTBETCTBEHHOTO YJIeHa
poccuiickoro o0I1IecTBa;

MIPUHSATHE
TPagUIMOHHBIX
o011e4enoBevYecKuX
I'YMaHUCTUYECKUX U
JEMOKPATUYECKHUX
IIGHHOCTEM;

c(hopMUPOBAaHHOCTH
POCCUHCKOW  TpakIaHCKOU
UJECHTUYHOCTH,
aTPUOTU3MA;

bu6muoreka [JOK
https://m.edsoo.ru/7f
41bf72

Hroro no pazneny

Pa3znen 2. MEXAHUKA

Kunemartuka

0 0

MHTEPEC K Pa3IUYHBIM

bu6mmoreka [JOK



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

chepam npodeccruoHaIbHOM
JeSITENbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (PU3UKOM U
TEXHUKOW, YMEHHE

https://m.edsoo.ru/7f
41bf72

bu6mnoreka [JOK

JnHamuka 7 COBEPIIATE OCO3HAHHBIH https://m.edsoo.ru/7f
BBIOOp Oyy1ieit mpodeccuun A1bf72
U PCaTU30BhIBATh —
COOCTBEHHBIE KU3HCHHBIC
TUTaHBI;
3aKOHBI TFOTOBHOCTD 1| bubmmoreka [JOK
COXpaHEHUS B 6 CTI0COGHOCTE X1 https://m.edsoo.ru/7f
00pazoBaHUIO u
MCXAHHKC caM000pa30BaHMIO p| 41bf72
obnactu buzuku Ha
POTSHKESHUU BCEH KM3HU;
Utoro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI C(I)OpMI/IpOBaHHOCTB
MOJEKYJIPHO- AKOJIOTUYECKON  KYJBTYPBHI, bubnnoreka IIOK
_ 9 OCO3HAHHE rinobanbHOro | https://m.edsoo.ru/7f
KUHCTHICCKOU XapaKkTepa  KOJOTUYECKUX |  41phf72
Teopuu npooiieM; -
IUTAHUPOBAHUE u
OCHOBEI OCYIIIECTBIICHUE JIEVUCTBUM B Bubmiorexa LIOK
10 okpyxaromeii cpexe Ha | https:/m.edsoo.ru/7f
TEPMOIMHAMHKH OCHOBE  3HaHMs  1emnew | 41pbf72
YCTOWYUBOTO pa3BUTHS
ArperaTHble YEJIOBEYECTBA; bubnuoreka [IOK
COCTOSIHHS 5 paclIpeHIC OHBITA | https://m.edsoo.ru/7f
NeSITENBbHOCTH
BeIIECTRA. JKOJIOTUYECKOMN 41bf72
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dazoBrIe
TIEePEXOIBI

HaIIPABJIECHHOCTH Ha OCHOBE
AMEIONIUXCST 3HAHUM 11O
busuke;

Hroro no pazneny

24

Paszpen 4. QJEKTPOANHAMUKA

DIIEKTPOCTATHUKA

10

IlocToHHBIHI
BJIEKTPUYECKHUI
TOK. TOKU B

PA3JIMYHBIX CpCaax

12

c(hopMUPOBAaHHOCTh
rpaXk IaHCKOM MO3UIUU
o0yyJaromerocst Kak
AKTHUBHOTO U
OTBETCTBEHHOTO WICHA
POCCHUICKOTO OOIIIECTBA;

MIPUHATHE
TPaIUITMOHHBIX
o011e4enoBevYecKnx
T'YMaHUCTUYECKUX U
JEMOKPATUYECKHUX
LIGHHOCTEM;

TrOTOBHOCTh BECTHU
COBMECTHYIO JI€ATEIIBHOCTD
B UHTEPECAX IPAKIAHCKOTO
oO1iecTBa, yyacTBOBaTh B
CaMOYTpPaBJICHUU B
o0Opa3oBaTebHON
OpraHu3aluu;

yMEHUe
B3aUMOJICIICTBOBATH C
COIMAIbHBIMU UHCTUTYyTaMU
B COOTBETCTBHUHU C UX
GYyHKIUAMUA 1
Ha3HAUYCHHEM;

bu6anoreka [JOK
https://m.edsoo.ru/7f
41bf72

but6mmoreka [IOK
https://m.edsoo.ru/7f
41bf72
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Uroro no pazneny 22
PezepBHOE Bpems 2
OBILIEE

KOJIMYECTBO 63
YACOB IIO

I[TPOI'PAMME




11 KUIIACC

N KoJynuecTBO yacos
DJIEKTPOHHbIE
HaumeHnoBanue
Konrpoanr | IIpakruue Peanuzanust (uuposbie)
| pa3iesioB U TeM
Bcero HBIE CKHue BOCIIUTATCJIBHOIO Oﬁpa30BaTeJIbele
/ | mporpammbI
I padoThbI padcoThI NMOTEHIMAJIA YPOKA pecypcbl
Paznen 1. 9JIEKTPOANHAMMUKA
TOTOBHOCTH M CIIOCOOHOCTH K
MarsuTtHoe ToJe. 0BPA30BAHHIO H bu6auoreka [JOK
DneKTpOMarHUTHAs 11 1 3 caM000pa30BaHMIO B 00JACTH https://m.edsoo.ru/7
JKU3HU,
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
MexaHu4eckue u copMHPOBAHHOCTH bu6mmoreka [IOK
3JIEKTPOMArHUTHBIC 9 0 1 TPaKIAHCKON TO3UIMA | hitns://m.edsoo.ru/7
oOydJaromerocsi Kak akTUBHOTO U
KOJIeOaHH s OTBETCTBEHHOTO unena | f41€97¢
MexaHudeckue u poccuiickoro obuiecTsa; bubnunoreka I[TOK
MPUHATHE TPATUITHIOHHBIX )
3JIEKTPOMArHUTHBIC 5 1 0 OBILEUETOBEECKHX https://m.edsoo.ru/7
BOJIHBI T'YMaHUCTHYECKUX u | f4lc97c
JEMOKPATHIECKHUX [IEHHOCTEH;
TOTOBHOCTb sectu | bubOmmorexa IJOK
Onruka 10 0 3 COBMECTHYIO JCATEIBHOCTh B | https://m.edsoo.ru/7
HHTEpecax IPAKIAHCKOTO | £41:97c
oOmiecTBa,  yyacTBOBaTb B | —
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caMOyIIpaBJICHUH B
o0Opa3oBaTeNbHON OpraHU3aluu;

yMEHHE
B3aMMOJIEICTBOBATH C
COLIMANIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C MX (PYHKIHUSIMHU
U Ha3HAYCHHEM;

TOTOBHOCTh K
TYMaHUTAapHOW MU BOJOHTEPCKOMN
JeSITETTbHOCTH;
Nroro no pazneny 24
Paznen 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUU
OTHOCUTEJIBHOCTHA
c(hOpMUPOBAHHOCTh
3 OCHOBBI rpaIaHCKOIl TO3HIIHE bu6anoreka [JOK
1 CIIennaIbHON TeOpHH 4 1 0 00yyaromerocs Kak aktusHoro u | https://m.edsoo.ru/7
OTHOCHUTEIILHOCTU OTBCTCTBCHHOTO wieHa | f41c97c
poccuiickoro o0IIecTBa;
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
A 5 . c(hopMHUPOBAaHHOCTH bubnmnoreka [JOK
' HICMEHTHL KBATTOBOR 6 0 0 HPaBCTBCHHOTO COSHAHNA, https://m.eds00.ru/7
1 OIITUKHU ATHYECKOTO MOBEIACHUS;
CHOCOOHOCTP OIICHUBATH falc9ic
4 CUTYaIUIO ¥ IPUHUMATD Bu6mmoreka [TOK
: OCO3HaHHbBIE PEICHHUS, _
5 Crtpoenune aroma 4 0 0 OPHCHTHPYACH HA MODAIBHO- https://m.edsoo.ru/7

HPaBCTBCHHBLIC HOPMbI U

f41c97c
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LICHHOCTH, B TOM YUCJIE B
JIESTEIIbHOCTHA YYEHOTO;

bu6anoreka [IOK

ATOMHOE PO 5 0 0 OCO3HAHHWE JUYHOTO BKJIAIA https://m.edsoo.ru/7
B IIOCTPOEHHUE YCTONYHUBOIO f41c97¢c
Oynymero;
Uroro no pazneny 15
Paszpen S. 9JIEMEHTBI ACTPOHOMHUHU U ACTPO®U3UKU
IUTAHUPOBAHUE u
DJIEMEHTBI OCYIICCTBACHHE  JCHCTBHH B bu6mmoreka [IOK
aCTPOHOMUU U 7 1 0 OKpy>Xaromieil cpene Ha ocHoBe | https://m.edsoo.ru/7
acTpO(U3HKH 3HaHMA  I€JIEW  YCTOMYMBOIO | f41c97¢
pa3BUTHS YEJIOBCUESCTBA,;
HWroro mo pazzaemry 7
Pasznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
IUIAaHUPOBAHUE u
O6o61maoLLee OCYLIECTBJICHHE JICHCTBUH B Bubmmorexa IIOK
4 0 0 OKpyKaroleil cpexe Ha ocHose | NOttps://m.edsoo.ru/7
TMOBTOpEHHE 3HaHMA  ILEJIed  YCTOMYUBOIO | f41c97c
Pa3BUTHS YEIOBEUECTBA;
HUroro mo pazzaemry 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO
YACOB I1O 68 4 7

I[TPOTPAMME
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IIpunoxenune

OueHo4HbIe MaTepPHAJIbI
['onoBas koHTpONIBHASA paboTa 3a 10 kiacc.
Cnenuduxanuu

OO6s13aTenbHBIM 00BEMOM KOHTPOJIBHOW paboThl 0a30BOTO YpPOBHS SIBISIETCS
BbinosHeHue uvacted A m B (10 3amanwmii). Ilpu stom 3amanme uvactu C moryr
BBITIOJIHATD IO JKEJIaHUIO (YUEHUK MOKET HAyUYUThCS).

Bpewmsi BbInosiHEHUsI KOHTPOJIbHOM paboThl — 1 ypok (40 MUHYT)

Howmep KonunuecTtBo
Tema
3aJlaHus 0aioB
Yacte A
1 Kunemarnka 1
2 JlnHamuka 1
3 JnHamuka 1
4 MoJtekyIspHO — KHHETHYECKas TCOPHUs 1
5 Tepmoannamuka 1
6 DNeKTpOoCTaTUKa 1
7 DJIIeKTpOCTaTUKa 1
Yacts B
8 TepmonnHamuka 2
9 DJIIeKTpOCTaTUKa 2
10 DJIIeKTpOCTaTUKa 2
Yacte C
11 JluHamuka 3

Kpurepun orieHnBaHus.
3amanue 1 — 7 — KakIbIil IPaBUIIBHBIN OTBET 1 Gamt

B 3amaue 8 — 2 6 — ecnm BepHBI Bce OTBETHI, 10 — eciiM JBa MPaBHIbHBIX
orBeTa, 0 6 — ecnu 1 MpaBUITLHBIN OTBET MJIM TAKOBBIX HET.

3aganue 9

— IIpaBunpHO 3amMCaHO YCIOBUE 3a/1a4H;

— IIpaBunpHO 3anUcaHO ypaBHEHHUE DIEKTPOCTATUKY; 2 Gamnna
— IIpaBuUnbHO POU3BEICHBI PACUETHI.

— IIpaBunbpHO 3anKcaHoO yCIOBUE 3a/1a4K;

— IIpaBunpHO 3anMCaHO ypaBHEHHUE DIEKTPOCTATUKY; 1 Gamn

— PacueTsl npon3sBeieHbl HEBEPHO.

Jlomymiena onrOka Ha IEPBOM 3ITAIe PEIICHUS. 0 GanoB
3aganue 10:

— IIpaBunpHO 3anMCaHO yCIOBUE 3a/1a4H; 2 Gamna



— IIpaBunpHO 3anMcad 3aKOHBI IEKTPOCTATUKY;
— IIpaBunpHO IPOU3BEIEHBI PACUETHI.
1. IIpaBwiIbHO 3anIMCaHO yCIIOBHE 3a1a4H;

2. [lpaBuibHO 3amucaH 3aKOH 3JE€KTPOCTATUKH; 1 Gann

3. Pacuersl npou3BeaeHBI HE BEPHO.

Jlomnymiena omOKa Ha IEPBOM 3Talle PEIICHHUS. 0 6asnoB
3anmanue 11:

— HpaBI/IJIBHO 3alMrMcCaHoO yCJIOBHE 3aa9n
— HpaBI/IJIBHO 3allMCaHbl 3aKOHbI JTUHAMUKU
m,—m

aq=—-
m1+m2

g T=m/(a+g) 3 Gasa

— [IpaBuibHO criemanbl pacueTs
a=2wm/c? T=24H.
1. IlpaBuUiBHO 3amMCcaHO yCIOBHE 3a/1a4H
JlomyieHb! OMMOKY B 3alMCaHbl 3aKOHOB JMHAMHKHU
3. IIpaBunbHO clesaHbl pacyeThl
Unu 2 Ganna
1. IlpaBuibHO 3amKcaHo yclOBUE 3aa4u
2. IIpaBunbpHO 3anmMcaHbl 3aKOHBI TUHAMUKH
3. JlomymieHsl omuOKH B pacyeTax.
Jlomy1ieHb! OmMUOKH B OJTHOM IMyHKTaX U3 Tpex (2, 3) 1 Gamn
Bce nyHKTHI perieHus BBIMOJIHEHbI HEBEPHO 0 GayoB

HpaBHHLHBIe OTBCThI:

Al A2 A3 A4 AS A6 A7 B8 B9 B10  Cl1
1 3 3 4 3 4 1 1121 50 6 MM

JIx

Kpurepun onennBanust

13-12 «5»
11-9 «4»
8-6 «3»

Meublie 6 0aIoB «2»



l'onmoBas koHTpOIBHASA paboTa

10 ximacc

Yacts A.

Buvibepume ooun npasunvhwiii omeem

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

1
2)
3)
4)

1)
2)
3)
4)

[Inm0T paBHOMEpPHO IUIBIBET IO pEKE €O CKOpocThio 6 Km/dac. Yenosek
JBIDKETCS TIONEPEK TMOMEepPeK IUIOTa CO CKOpocThio 8§ kM/yac. Uemy paBHa
CKOPOCThH Y€JIOBEKA B CUCTEME OTCUETa, CBA3aHHOM ¢ Oeperom?

10 xm/4ac;

7 xM/4ac;

14 xm/4ac;

2 xM/4ac.

Ha Teno maccoit 1 kr peictBytor cuinsl 6 H u 8 H, nHampaBiieHHbIC
NEePHEHANKYISPHO ApYT Apyry. Uemy paBHO yckopeHue Tena’?

2 m/c?;

5 m/c?;

10 m/c?;

14 m/c2.

K npyxwune mmnaaoi 10 cMm, xodddummeHT xectkoct KoTopoir 500 H/wm,
NOJIBECUIIM Tpy3 Maccol 2 kr. Kakoii crana yinHa IpyKUHbI?

12 cm;

13 cm;

14 cm;

15 cm.

AGcomoTHass Temmeparypa U OO0BEM OJHOTO MOJSI HJEalbHOro rasa
yBEIMYWINCH B 3 pa3a. Kak u3MEeHWI0Ch pU 3TOM JIaBJICHHE ra3a?
YBenuuuiocs B 3 pasa;

YBenuuuiocs B 9 pas;

YMeHbIIWIOCH B 3 pa3a;

He uzmenumnocs.

a3 coBepmmn pabdory 400 JIk, U mpH ITOM €ro BHYTPEHHSSI DHEPIHUs
yMmenbIuiach Ha 100 [x. B atom npouecce ras

MOJIyYHJI KOJInYecTBO TeroThl S00 JIx;

MoTy4ns1 KoJinuecTBO TerioThl 300 [Ix;

oTaan koiamdecTBo TermioTsl S00 Jx;

oTAan koiamdecTBo Termiotsl 300 JIx.

Paccrosinne Mexay AByMsl TOUEUHBIMH AJIEKTPUUYECKUMHU 3apsAIaMU YBEIHYUIN
B 3 pa3za, a OOUH U3 3apsAI0B YMEHbIIWIM B 3 pa3za. Cuila 3J€KTpUYECKOTO
B3aUMOJICUCTBUS MEX]y HUMU

HE U3MEHUJIACh;

YMEHBIIWIACH B 3 pa3a;

yBeJIMuniIach B 3 pasa;

yMeHbIIMIAch B 27 pas.



—  Kak u3MEHHTBCS 3IIEKTPOEMKOCTh IUIOCKOTO BO3LYIIHOIO KOHJEHCATOpa MpH
YMEHBIICHUHN PACCTOSHUSA MEXIY IUIACTMHAMU B 2 pa3a U BBEIACHUS MEXIY
IUIACTUHAMM JTUAJIEKTPUKA C TUAIEKTPUUECKON IPOHUIIAEMOCTHIO, paBHOM 47

1) YBenuuuthcs B § pas;

2) YBenuuuthbes B 2 pasa;
3) YMeHbIINUTHCA B 2 pasa;
4) He n3meHuThes.

—  Yacte B

§. Hcnoaviys ycarosue 3adauu, yemanogume coomeemcmeust 6eAuut
U3 16020 cmoabya madauybl ¢ ux UIMEHEeHUSMU 8 nPpasom cmoabue.

ITpu aquaGaTHOM CXKATHHM ra3a...

Beamunna N3mMenenne
A. JaBJICHUC 1) yBenuuuBaeTcs
b. BHYTPCHHSISI SHEPT U] 2) YMEHBIIIAETCS
B. o0bem 3) He UBMEHSETCS

[. TeMnieparypa

— Brruuciaute paboTy CHIT AIEKTPUYECKOTO MOJIs MPU MepeMerneHnu 3apsaa 5 Ki
MEXIy TOYKaMH C pa3HOCThIO moTeHnuanos 10 B.

— JlBa 3apsima mo 40 HKn, pasmeneHHbIE CIOEM CIIOIbI, B3aMMOJICUCTBYIOT C
cuwior 50 wMH. Onpenenute  TONIMHY — JUPJEKTPUKA, €CIH  €T0
JTUDJICKTPUYECKast MPOHUIIAeMOCTh paBHa 8. OTBET BBIPA3HUTE B MM.

Yacts C.

—  Ha mnype, nepekMHyTOM uyepe3 HEMOABMXHBIN OJOK, MOJBEIIECHbI JBa Ipy3a
maccamu 200 r u 300 r. C kakuM yCKOpEHHEM JBIXKETCS Ipy3bl? Uemy paBHa
CWJIa HATSH>KEHUU HUTHU?



