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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma mo ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpeAHEro oduiero oOpa3oBaHUA
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM W TpeOOBaHMU K pe3yslbTaTaM OCBOEHHUS OCHOBHOM
oOpazoBaTenbHOM mporpammbl, mpencrasieHHbix B PI'OC COO, a Takke ¢ y4érom
(dbenepanbHOi paboueil TporpaMMbl BOCIHTAHUS M KOHICMIIMM TPENOJaBaHusl y4eOHOTo
mpenmera «@u3uka» B 00pa3zoBaTeNbHBIX  opraHu3anusx Poccuiickoit  ®Denepanuu,
pealin3yIoUIMX OCHOBHbBIE 00pa30BaTEIbHbIE IPOrPaMMBbI.

Conmepxanue mporpamMMbel 10 (U3MKE HANpPaBIeHO Ha (QOPMHPOBAHUE ECTECTBEHHO-
HaydHOW KapTUHBI Mupa oOydarontuxcs 10—11 kimaccoB npu oOydeHun ux (u3uke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/IETEIBHOCTHOr 0 nmoaxo/a. [Iporpamma o ¢pusmke COOTBETCTBYET
tpeboBanmsiM OPI'OC COO Kk mIaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METapeIMETHBIM
pe3yibpTaTaM OOy4YeHHs, a TaKKe YYUTHIBACT HEOOXOAMMOCTb PeaH3allii MEXKIIPEIMETHBIX
CBs3e (PU3MKU C E€CTECTBEHHO-HAYYHBIMH Yy4eOHBIMU TpeameTamu. B Hell ompenensroTcs
OCHOBHBIC IIeJIM M3y4YeHUs! (PU3MKU Ha YPOBHE CPEIHEr0 00mero oOpa3oBaHUs, IJIAHUPYEMbIE
pe3yabTaThl OCBOEHHUS Kypca (U3MKU: JTUYHOCTHBIE, METallpelIMETHBbIe, MpeAMEeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no pusmke BKIIOYAET:

® IJIaHUpPYyEMbIE PE3yJIbTAaThl OCBOEHUS Kypca (hU3HKU Ha 6a30BOM YpPOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YIbTAThI 110 FOJJaM O0yUYEHMUS;

e coJepkaHue yueOHoro npeamera «Pu3nka» 1o rogam o0ydeHus.

®dusnka Kak HayKa 0 HauOosee 00X 3aKOHAX MPUPOIbI, BBICTYIAsA B KAYECTBE YIEOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HAHHMH 00 OKpYXarolleM MHpe.
konbHBI Kypc GU3UKHM — CHUCTEMOOOpA3YIOIIUN s €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUHN, H3y4aeMbIX
XuMuen, Ouonoruert, pusmdeckor reorpadueit m actpoHomuer. Vcmonab3oBaHHE UM aKTUBHOE
NpUMEHeHHe (U3MUECKMX 3HAHWU ONpenenseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHH B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, TOTYYEHHs] HOBBIX
MaTepUajoB C 3aJJaHHbIMU CBOMCTBaMU U JIpyrux. M3ydeHune pu3nKku BHOCUT OCHOBHOW BKJaJ B
(hopMupoBaHUE €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa 00y4aromuxcs, B GOpMUPOBAHHE YMEHUI
MIPUMEHATHh HAYYHBIA METOJ ITO3HAHUS TIPH BHIMIOJTHEHUHA UMK YICOHBIX HCCIICIOBAHUM.

B ocHOBy Kypca ¢u3uku Ui ypOBHS CpeJHEro o0Iero oopa3oBaHus MOJI0KEH sl UIEH,
KOTOPBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JTOTMUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuai U3 BCeX pas3feNioB (PM3HMKH, BKIIOYAET KaK BOIPOCHI KIACCUYECKOM, TaKk U
COBpPEMEHHOU (PU3UKU.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuan Kypca QU3UKU 00beTUHEH BOKPYT
¢usnyeckux Teopuwil. BemymmMm B Kypce sBisiercs (OpPMHpPOBAHHE TPENCTABICHUH O
CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BELIECTBE U MOJIE.

Hoesa eymanumapuzayuu. E€ peanuzanus MpeanosaracT UCIOIb30BaHUE T'YMaHUTAPHOTO
NnoTeHnuana (GU3NUECKoil HayKu, OCMBICTICHHE CBSI3M Pa3BUTUS (U3UKH C PA3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M 3KOJIOTMYECKUMHU MTPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype Gpu3znku npeamnonaraetT 3HaKOMCTBO € IIHPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIIOIMYECKUX MPUIIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.



Hoes »skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS HJIEMEHTOB COJEpPKaHMUA,
MOCBALIEHHBIX SKOJIOTMYECKMM IPOOJIEeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3sBUTHEM
TEXHUKU U TEXHOJIOTUH, a TAK)Ke 00CYXKIEHUS MPOOJIeM palliOHAIBHOTO IPUPOIONOIb30BAHUS U
9KOJIOTMYECKON OE€30MaCHOCTH.

CrepXHEBBIMH 3JIEMEHTAMH Kypca (HU3UKH Ha ypOBHE CPEIHEro OOIIero oOpa3zoBaHUs
ABIIAIOTCS (u3nyeckue Teopuu ((GopMHpOBAHUE NPEICTABICHUNH O CTPYKType MOCTPOEHUs
¢usndeckoil Teopuu, poiau (YHIAMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
IPEJCTABICHUAX O IPUPOJE, I'PAaHHUIAX MPUMEHUMOCTH TEOpUH, JJsl ONUCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-eITeNbHOCTHBIM OJX0/ B Kypce (GU3UKU peaTu3yeTcs MpexKe BCero 3a cuer
OpraHu3aIly SKCIIEPUMEHTAFHON AesTenbHOCTH oOydarommxcs. s 6a30Boro ypoBHs Kypca
(U3MKH — 3TO UCHOJIb30BAHUE CHCTEMBl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpbIE B MporpamMme mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YYCHMUYECKUX MPAKTHUECKUX paboT. Bbinenenue B yka3aHHOM IEpedHe JIaOOpaTOPHBIX PadorT,
MIPOBOJUMBIX JUIsl KOHTPOJS M OLEHKH, OCYLIECTBISETCA YYaCTHHUKaMHU OOpa3oBaTENIbHOIO
mporecca UCXos U3 0COOEHHOCTEH TUTAaHUPOBAaHUS M OCHAlIleHHs KabuHeTa ¢usuku. [lpu sTom
obecrieunBaeTcsi OBJIAJieHHE OOYyJarOIMMHUCS YMEHHUSMH NPOBOAUTH KOCBEHHbBIE H3MEpEHHUs,
WCCIICIOBAaHMSI 3aBUCHUMOCTEH (PU3MUECKMX BEIMYMH M TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbioe BHUMaHUE yIenseTcs PelIeHHI0 pacuETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUIsL pacuE€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33Ja4u C SBHO 33JaHHONW (PU3MUECKOM MOJIETbIO,
MO3BOJISIFOIIIME TIPUMEHSTh HM3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszerna
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [l KaueCTBEeHHBIX 3a/1a4 PUOPUTETOM
ABISIOTCSL 3a7aHUsl Ha OOBACHEHHE IPOTEKAHUS (PU3MUECKUX SIBIEHUH U IPOLECCOB B
OKpYXXalollel >XU3HU, TpeOyromue BbiOOpa (U3MYECKOH MOIENU Ui CUTYaluu IPaKTUKO-
OpPHEHTUPOBAHHOIO XapakTepa.

B coorBerctBunm ¢ TtpeboBaHusmMu PI'OC COO k MaTepHalbHO-TEXHHUUYECKOMY
obecrieyeHuto0 y4yeOHOro mporecca 0a30Bbli ypOBeHb Kypca (PU3MKM Ha YPOBHE CpPEIHETrO
obmrero oOpa3oBaHMs JODKEH M3y4aThCsl B YCIOBHUSAX INMPEIMETHOTO KaOWHeTa (U3WMKU WIN B
YCJIIOBUSIX WHTETPUPOBAHHOI'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAayuyHOro IuKia. B xabunere
($U3HUKHN TOKHO OBITH HEOOXOAMMOE J1abopaTOpHOE 000PYIOBaHUE AJISl BBIMOIHEHHS YKa3aHHbIX
B IporpaMme MO (QHU3UKE YUYEHHUUECKHMX TPAKTHUYECKUX PAbOT U JIEMOHCTpAIlMOHHOE
o0opyaoBaHUE.

JlemoHcTpanmoHnHoe o0opynoBaHue (GopMupyeTcsi B COOTBETCTBUM C MPUHIIUIIOM
MUHHUMAJIbHON JOCTATOUYHOCTH M OOECIEeUMBAET IOCTAHOBKY MEPEUUCIEHHBIX B IIPOrpamMMe Io
¢u3nKe KIIOYEBBIX JEMOHCTPAIMl JUIS HCCIIEOBAaHUS HM3Y4YaeMBIX SIBIEHUH M IPOIECCOB,
SMIMPUYECKUX U (HYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTtopHoe 00OpyAOBaHHE Ui YYCHHMYECKUX IMPAKTHUECKHX paboT ¢opmupyercs B
BUJE TEMaTHMYECKUX KOMIUIEKTOB M OOecleuyMBaeTcsl B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
oOyuaromuxcsa. TemaTuueckre KOMIUIEKTH J1a00paTopHOro OOOpYAOBaHUS JIOJMKHBI OBITH
MIOCTPOEHbI Ha KOMIUJIEKCHOM HCIIOJIb30BAaHUM aHAJOrOBBIX W LU(POBBIX MPUOOPOB, a TaKxkKe
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJI€ IU(POBHIX J1a00paATOPHIA.

OCHOBHBIMH LIETSIMH U3Y4€HUS PU3UKHU B 0011eM 00pa30BaHUM SIBIISIOTCS:

e (opMHMpOBaHHE HHTEpeca W CTpeMJIeHHs OOydyarolMXCsl K Hay4HOMY H3YYEHMIO

MPUPOIBI, PA3BUTHE UX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;



pa3sBUTHE TMPEACTaBIEHUH O HAyYHOM MeETOJe TIO3HaHUS U  (OpMHpPOBAHUE
HCCIIEI0BATENBCKOr0 OTHOIICHHS K OKPYKAIOIIHUM SIBJICHUSIM;

(dbopMHpOBaHNE HAYYHOIO MHPOBO33PEHUS KaK PE3yJIbTaTa U3y4EHHs] OCHOB CTPOCHHSI
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHre YMEHUI 00BACHATH SBJICHUS C UCIOJIb30BAHUEM (DU3HUECKUX 3HAHUHN U
Hay4YHBIX J10Ka3aTEJIbCTB;

(dbopMupoBaHre MpeICTaBICHUN O poiu (PU3UKU JUISI PA3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne STUX 1eneil obecredynBaeTcs pelIeHHeM CIEeAYIONIMX 3alad B IMpolecce
nM3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO OOIIero o0pa3oBaHusI:

npuoOpeTeHre CUCTEMBI 3HaHUH 00 OOIUX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOUAs MEXAHHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(bU3MKY 1 DJIEMEHTHI aCTPOPHU3UKH;

¢dbopMHUpOBaHUE YMEHUH MPHUMEHATh TEOPETUYECKUE 3HAHUSA Ui OOBSICHEHMS
Gu3NYeCKUX SIBIICHUH B TMPHUPONE W JUIS TPHHATUS TPAKTUYCCKUX PEIICHWH B
MMOBCEIHEBHON KH3HU;

OCBOCHHE CIIOCOOOB pEIIeHMs] PAa3IUYHBbIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOM
MOJIENIBIO, 3ajad, IOAPA3YMEBAIONINX CAMOCTOATEIbHOE CO3JaHue (U3NIECKON
MOJIENU, aJIeKBATHOHN YCIIOBHSM 3aJauu;

MOHUMaHWe (PU3WYECKHX OCHOB W TPUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOHCTB H
TEXHOJOTMUECKUX MPOIIECCOB, UX BIMSIHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOAAMU CaMOCTOSTEIbHOTO IJIAHUPOBAHUS U MPOBENEHUS (PU3MUECKUX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEPOpETalud  HHQOPMAIMH,  ONpPEICIICHUS
JOCTOBEPHOCTH MOJTYYEHHOT'0 Pe3ysIbTara;

CO3JTaHHE YCIIOBUH JUTSI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIENOBATEIBCKON, TBOPYECKOM
JEeATEIbHOCTH.

Ha usydyenue ¢usuku (0a30BBI YpOBEHb) Ha YPOBHE CpeAHEro oOImiero oOpa3oBaHHS
orBonutcs 136 yacoB: B 10 xiacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEZIEITIO).

[Ipennaraemslii B mporpamme 1o usnke nepeyeHsb J1adopaTOPHbIX U IPAKTUYECKUX padoT

SBIISICTCS PEKOMEHIOBAaHHBIM, YYMTENb JI€1aeT BHIOOp IMpPOBEJEHUs JTa0OpaTOpHBIX padoT U
OIBITOB C YYETOM MHIUBUIYAIbHBIX OCOOEHHOCTEH 00yYarOIUXCs.



COJEPKAHUE OBYYEHUA

10 KUIIACC

Pa3nen 1. ®u3uka u MeTOIbI HAYYHOT0 MO3HAHUSA
®usnka — Hayka o npupone. Hayunesle meTonpl Mo3HaHUS OKpy»karomero mupa. Pomb
IKCIIEPUMEHTA U TCOPHH B IPOIIECCE TTO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (pu3nM4ecKux siBICHUN U mporeccoB. Hayunble rumore3sl. Ousnyeckue
3aKOHBI U TeOpUU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [[pUHIIUIT COOTBETCTBUSI.

Ponp u mecrto ¢uszuku B (OpMHUPOBAHMHM COBPEMEHHOW Hay4YHOM KapTHHBI MHpa, B
MPaKTUYECKOH JeSITeIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHasnoroBsie ¥ U(POBBIC U3MEPUTEITBHBIE TPHUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe JaBukeHHe. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, cKOpocTh (CpemHsAsT CKOPOCTh, MTHOBEHHAas CKOPOCTh) M YCKOpPEHUE
MaTepUaIbHOW TOYKH, UX MPOEKIIMU HAa OCH CUCTEeMbl KoopauHat. CI0KeHHE MEpeMeIeHUN U
CIIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMONHHEHHOE ABMXKeHUEe. [ 'paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, TyTU U MepEMENICHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHoOe nageHne. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuneiinoe paBwxeHue. J[IBukeHWe MaTEpUaNbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSSHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBass CKOpPOCTh, JIMHEHHas CKopocThb. Ilepuon u
gactoTa ooparnieHus. L{[eHTpocTpeMuTenbHOe yCKOPEHUE.

TexHuueckrue YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHUE: CHOUAOMETP, ABUKEHUE
CHapS/I0B, LICTIHBIE U PEMEHHBIC TIEpEeAAUH.

Jlemoncmpayuu

Mopnenb cucTeMbl 0TCUETa, MILTIOCTPALINS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

[IpeobpazoBanue ABMKEHUN C UCTIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue nBmxeHus Tena, OporeHHOro Mo/ yriioM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHusi CBOOOAHOIO MaieHHUS.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxkcnepumenm, n1abopamophule pabomol

N3yuenne HepaBHOMEPHOTO JIBHXKCHHS C IIEJIbIO ONPECICHUS MTHOBEHHOM CKOPOCTH.
UccnegoBanne  COOTHOLIEHUS ~ MEXIAYy  NYTAMH,  [POWJIEHHBIMH  TEJIOM  3a

MOCJIEIOBATEIbHBIE PAaBHbIE MNPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4aJIbHOM CKOPOCTHIO, PABHOW HYIIIO.

W3yuenne nBuKeHUs MApUKa B BI3KOW KUIKOCTH.
W3yuenue nBmxeHus Tea, OpOLUICHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[TpuHnun orHocurensHocTy [Nanmies. Ilepsbiit 3akoH Herorona. MHepumaibHbIe CUCTEMBL
oTcuéra.



Macca tena. Cuna. IlpuHnmn cynepno3unmu cwil. Bropoil 3akoH HproroHa mns
MaTtepualibHON TOUKHU. TpeTuit 3akoH HeroTOHA /711 MaTepuaibHbIX TOYEK.

3aKkoH BceMupHoro Tsarorenus. Cuna tsoxectu. llepas kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buabl Tpenust (mokosi, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJNbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBlieHUs
IIpY IBUYKEHUU TeJla B )KUJIKOCTH WM rase.

[ToctynarensHoe U BpalaTenbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaieHus. llnewo cunbl. YcnoBus paBHOBecUs
TBEPIOrO TENA.

TexHuyeckne yCTpoilcTBa W NPAaKTHUUECKOE MPUMEHEHHUE: TOAIINIHNUKY, JBM)KEHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIIUX TET.

Bropoii 3akon HeroToHAa.

N3mepenue cuil.

CrnoxeHnue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMarnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUIT TPEHUS NIOKOS, KAUEHHS U CKOJIBKEHUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue nBuxeHuUs1 OpyckKa 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIPYI'OCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3MHOBOM
oOpasiie, oT ux AedopMaIiv.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOrO TeJa, UMEIOIIEr0 OCh BPAILLCHUS.

Tema 3. 3aKoHbl cOXpaneHUus 6 MexanHuke

NMnynbc MarepranbHOi TOUKH (Tena), CUCTEMbI MaTEpUaIbHBIX TOYEK. MIMITynbC CHIIBI U
M3MEHEHHE UMITyJIbca Tela. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBL.

Kunernueckast sHeprus mMarepuaibHOM Touku. Teopema 00 M3MEHEHMM KHHETHYECKOMN
SHEPIUH.

[orennuanbHas sHeprus. [loreHuManbHas sHEPrus ynpyro aeGopMupoBaHHOMN NPY>KUHBI.
[TorenunanbHas Heprus Teaa BOIM3M MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM SHEPTUU.

VYupyrue u Heylpyrue cTOJIKHOBEHHUS.

TexHuuyeckue yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHUE: BOAOMET, KONED, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

[Tepexon MOTeHIMAIBHON YHEPTUH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3ydyenne aOCOMIOTHO HEYMPYroro yiapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CUIBI C W3MEHEHHEM MEXaHMYECKOW JHEpPTHH Tella Ha
MpUMepe PacTsHKEHUsI PE3UHOBOTO KI'yTa.

Pasznen 3. Moseky/sipHasi pu3uKa 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-KUHETHYECKON TEOPHH M X OMBITHOE 00OCHOBAHUE.
BpoynoBckoe nBuxkenue. Juddysus. Xapakrep HBIKESHUS € B3aMMOJICHCTBUS YaCTHII
BelecTBa. Mojenu CTPOCHMsI Ta3oB, >KUAKOCTEH M TBEPABIX Tel U OOBSCHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasMepbl MoJiekys. KomnuecTBo BeliecTBa.
[TocTosinnas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. [lkana remneparyp Llenscus.

Mopens uaeanbHoro raza. OCHOBHOE YpaBHEHHUE MOJICKYJISPHO-KMHETHYECKOU TEOpPHH
HJeaTbHOrO Traza. AOCONIOTHas TeMmIeparypa Kak Mepa CPEeIHEH KHHETHYECKOH DSHEpruu
TEIUIOBOro0 JBWXeHUs dactul ra3a. [llkana temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenue MenaeneeBa—Kianeiipona. 3akon JlanpToHa. M3omporecchl B HACAIBHOM rasze ¢
MTOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBieHne U30MpoIEecCOB: U30TEpMa,
n30xopa, uzobapa.

TexHu4deckne ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHUE: TEPMOMETP, OapOMETP.

Lemoncmpayuu

OnbITEL, JOKA3bIBAIOIINE TUCKPETHOE CTPOEHUE BemecTBa, (ororpadud MOJIEKYIT
OpPraHUYECKUX COCAUHECHUM.

OmnbrTel 110 TG y3UN KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JTBUKCHHSI.

Mogens onbita lITepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aMMOICHCTBHUS.

Mopenb, HUTIOCTpUPYIOLIAs IPUPOY JIABJIECHUS ra3a Ha CTEHKH CoCyza.

OIBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATLHOTO ra3a, H30MPOIEeCCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

Omnpenenenne Macchl BO3JlyXa B KIACCHOW KOMHATe€ Ha OCHOBE H3MEpeHUH 00BbEMa
KOMHATBHI, IaBJICHUS U TEMIIEPATYPhI BO3/1yXa B HEMl.

HccenenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMu COCTOSIHUSI pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoanHamMuueckast cucteMa. BHyTpeHHssT >HEprusi TEPMOAMHAMUYECKON CUCTEMBI U
crocoOb! €€ m3mMeHeHus. KonrdecTBo TEIoThl U pabora. BHYTpeHHSsIsT SHEPTUsi 0JHOATOMHOT'0
nJeanbHOro raza. Buapl teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3JIyUeHHE. Y IebHas
TEIJI0EMKOCThH BelecTBa. KonumiecTBo TEIIoThl IPH TEIUIoNepeaaye.

[TonsTe 00 ammabatHoMm mpomecce. [lepBbiii 3akoH TepmoauHamuku. [IpumeHeHue
MEePBOTo 3aKOHA TEPMOAMHAMUKHU K H30mpolieccaM. ['padudeckast HHTepripeTaus padoThl rasa.

Bropoii 3akoH TepmonnHamuku. HeoOpaTuMoCcTh Mpo1ieccoB B MPUPO/IE.

Tennosbie MamuHbl. [IpuHIUIEL AeiicTBUS TemnoBbiX ManiuH. [IpeoOpa3oBanust sHepruu B
TeruioBbiXx MamuHax. Kosddunuent nmonesHoro aeiictBusi TeruioBoi mamuubl. [ukn KapHo u
ero Kod(hGHUITMEHT OJIE3HOTO NEHCTBHS. DKOJIOTHYECKHEe MPOOIEMBI TETNTIOIHEPTETUKH.

TexHuueckue YCTpPOWCTBA W MPAKTUYECKOE IPUMEHEHHE: JBUTATENb BHYTPEHHETrO
CropaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIMOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpEHHEHl SHEpruu Tejla MpPU COBEPLUICHUH pPAOOThI: BBUIET MPOOKH U3
OYyTBUIKM TOJ JIE€HCTBMEM CXXaTOro BO3JyXa, HarpeBaHue s>Qupa B JATyHHOU TpyOke MyTEM
TpeHUs (BUICOIEMOHCTpAITH).

N3menenre BHyTpeHHEH 3HEpruu (TeMIepaTyphbl) Tejia Mpu Terionepeaayde.

OmnbIT 10 agrabaTHOMY PACHIMPEHHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOI'O JABUTATEs.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

H3mepenue yaenbHou TemI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanun eeuwjecmea. Pazoevie nepexoovl

[TapooOpazoBanne wu KoHmeHcamus. Vcnapenwme w  kumeHue. AOCOMIOTHasS U
OTHOCHUTEINbHAs BIAXKHOCTh Bo3/ayXa. HackleHHslid nap. YaenbHas Temiora mapoodpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT JIaBJICHMUS.

Teépnoe Teno. Kpucrammueckue u amop@Hbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAUIOB.
Kunkue xpucramnel. CoBpeMeHHblE Marepuanbl. [lnaBieHue W KpucTauIM3auus. Y AelbHas
TeruioTa niasieHus. Cyonumarnus.

YpaBHeHHe TermioBoro OaigaHca.

TexHuyeckue YCTpONCTBA M IPAKTHUUECKOE NPHUMEHEHUE: TUTPOMETP U ICUXPOMETP,

KaJIOpuUMCETp, TCXHOJIOTMH TOJTYYCHHUA COBPCMCHHBIX MaTepHraiosB, B TOM YHUCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOI'UH.

Lemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHW>KEHHOM J1aBJICHUU.

CriocoObl U3MEpPEHHs! BIaKHOCTH.

Habntonenue HarpeBaHus U TUIaBJICHUS KPUCTATMYECKOT'O BEIIECTBA.
JleMoHCTpanus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophsie pabomul

N3mepeHne OTHOCUTENIbHON BIIaXKHOCTH BO3AyXa.

Pasnen 4. JaekTpoguHamMmnka

Tema 1. Inekmpocmamuka

OnexTpu3anus Tel. OJEKTpUYecKud 3apsn. JlBa BHIA 3JIEKTPUYECKUX  3apsi/iOB.
[IpoBOIHUKY, TUDIIEKTPUKH U MOIYIPOBOJAHHUKHU. 3AKOH COXPAHEHHUS SJIEKTPUYECKOrO 3apsiia.

BzaumopeiictBue 3apsnoB.  3akoH Kynona. ToueuHslii  21eKTpUYECKH  3apsin.
DnekTpuyeckoe mone. Hanpspk€HHOCTH diiekTpuyeckoro mnojd. llpuHuumn cynepno3unuu
JJIEKTPUYECKUX Mo, JINHUN HaPssKEHHOCTHU AJIEKTPUYECKOrO MOJI.

PaGora cun oanekrpocraruyeckoro mons. Ilotenuman. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOIHHKYN ¥ AMDIIEKTPUKH B JJIEKTPOCTATUYECKOM T10JIE. J{M3IeKTpuyecKas IPOHULIAEMOCTb.

OnekrpoémkocTh. KoHneHcaTtop. DHeKTpOEMKOCTh IJIOCKOTO KOHIEHCATopa. DHEprus
3apsKEHHOIO0 KOHJIEHCATOopA.

TexHuyeckne ycTpolcTBa M INPAKTUYECKOE NPHUMEHEHHUE: DJIEKTPOCKOI, 3JIEKTPOMETP,
3JIEKTpOCTAaTUYECKas 3allUTa, 3a3€MJICHHUE 3JIEKTPONpPUOOpPOB, KOHJIEHCATOP, KOMHMPOBAJIBHBIM
anmnapar, CTpyWHbIN IIPUHTED.

Jlemoncmpayuu

YCTpoNCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmopeiicTBue Ha’IEKTPU30BAHHBIX TEI.



DIEKTPUUECKOE MOJIE 3apsKEHHBIX TEI.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DnexTpocTaTUYecKas 3aluTa.

JIM3AEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUJIOU[AAM  IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON POHULIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUYECKOTrO TOKA. MICTOUHMKH TOKA.
Cuiia Toka. [TocTossHHBIN TOK.

Hanpsoxenue. 3akon OMa Jyist ydacTka LETH.

DneKTpuUYecKoe COIIPOTHUBIICHUE. VY nenpHoe COIIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenpHOE, MapauIeNbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jlxxoynsa—Jlennia. MOIHOCTE 3JIEKTPUUECKOT0 TOKA.

DJIIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKa. 3aKoH Oma st
TOJIHOM (3aMKHYTOM) AjieKTprueckoi nenu. Koporkoe 3aMbIkanue.

DJIEKTPOHHAs! IPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTh COIPOTUBJICHUSI METAJJIOB
oT TemnepaTtypsl. CBEpXIpOBOIUMOCTb.

DIIEKTpUYECKUM TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MYYKOB.

[onynpoBonuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CaoiictBa p—Nn-niepexona. [lonynpoBogHUKOBbBIE TPUOOPHI.

DJIEKTPUYECKHII TOK B PAacTBOpax M paciuiaBax 3JIEKTPOIUTOB. DJIEKTPOIMTHYECKAS
JUccoLaIus. DIEeKTPOIIn3.

DJIEKTpUYECKHI TOK B ra3zax. CaMOCTOSATENbHBIM U HECAMOCTOSATEIbHBIN pa3psaa. MomHus.
[Tma3zma.

TexHuueckrue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: aMIepMETP, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, OAJIEKTPOHArpeBaTENbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
MpUOOPHI, TEPMOMETP CONPOTUBJICHHS, BAKyyMHBIH TUOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJTYTIPOBOHUKOBBINA IO, TalbBaHHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HANIPSKEHUS.

3aBUCUMOCTb COMNPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIAIN
MONEPEYHOr0 CEYEHUsI U MaTepHuaa.

CMeniaHHOE COeTMHEHUE POBOHUKOB.

[Ipssmoe u3MepeHue 3aeKTpoABMKYLIEeH cuiibl. KOopoTkoe 3amblkaHuE rajbBaHHMYECKOrO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCUMOCTb CONPOTUBJIEHUSI METAIIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psx 1 IpOBOAUMOCTD BO3IyXa.

OaHOCTOPOHHSISI MPOBOJMMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHue cMenaHHOro COeIMHEHNS pE3UCTOPOB.

N3mepenne  lEKTPOABIIKYIEH CHJIBI WCTOYHMKA TOKA W €r0  BHYTPEHHErO
COIPOTHUBJICHUS.



Habmtonenue snexkrpomnusa.

MesxknpeaMeTHbIe CBS3U

Nzyuenmne kxypca ¢usuku 06a3zoBoro ypoBHsS B 10 Kimacce OCYyLIECTBIISICTCS C y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKd, OWMOJOTHH, XHUMHUH,
reorpauu ¥ TEXHOJIOTHH.

Medsicnpeomemnuvle nowsimusl, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOr'O MO3HAHMUS:
SBJICHWE, HAy4YHbIH (akT, rumoresa, (u3uveckas BeIWYMHA, 3aKOH, TEOpHs, HAONIOJCHUE,
JKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHHMW, JHWHEWHas (yHKous, mapabona,
runepOonia, ux rpaduKu U CBOMCTBA, TPUTOHOMETPUUYECKUE QYHKIIUU: CHHYC, KOCHHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO, BEKTOPHl M HX MPOEKIMH HA OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBM)KCHHE B JKUBOW mpupoje, auddysus, ocMoc, Terioo0MeH
KHUBBIX OPraHW3MOB (BH[bI TEIIONEPEIauu, TEIUIOBOC PABHOBECHE), SJICKTPUUCCKUE SIBICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHasl Macca, TEIUIOBbIE CBOWMCTBA TBEPIBIX TeN, XUAKOCTEH M Ta30B, AJIEKTPUYECKHE
CBOWMCTBA METAJJIOB, 3JIEKTPOIUTUUYECKAS JUCCOLUALINS, FralbBaHUKA.

l'eoepaghus: BARXXHOCTH BO3/1yXa, BETPhI, OapOMeTp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE ABIKEHHI C UCTIOIB30BAaHHEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOALIMITHUKH, WCIONb30BAaHUE 3aKOHA COXPAaHEHMsI MMITyJbca B TEXHHMKE (pakera,
BOJOMET M Jpyrue), JBUTAaTeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIIOTUH MOMyYEeHUs] COBPEMEHHBIX MaTEpUaIOB, B TOM YHUCIIE
HaHOMAaTepHajioB, W  HAHOTEXHOJIIOTMM,  JJEKTpOCTaTU4YecKas  3allluTa,  3a3eMJIeHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYMHBIM TNPHUHTEp, 3JIEKTPOHArpeBaTelbHbIE MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pasnen 4. JaekTpoguHamMmnka

Tema 3. Maznumnoe none. IneKmpomazHUmMHAA UHOYKYUS

[TocTostHHble MarHuTHl. B3auMopaeicTBUE MOCTOSHHBIX MAarHMTOB. MarHuTHOE TMoJe.
Bekrop MarauTHON MHAYKIMU. [[pUHIUIT Cylepno3ullui MarHUTHBIX o€, JIMHUM MarHUTHOU
uHaykuuu. KapTtuHa aimHui MarHuTHOM MHAYKLIMH TOJSI TOCTOSIHHBIX MArHUTOB.

MaruutHoe 1ojie MpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHAYKIIUM MArHUTHOTO OIS
JUIMHHOTO TPSIMOTO MPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OneiT Opcrena. BzaumoaeiicTBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HallpaBJICHUE.

Cuna JlopeHua, e€ MoAyiabp M HampaBieHHe. JIBU)KEHUE 3apsyKEHHOM YacTULbl B
OJTHOPOJHOM MarHuTHoM nosne. Pabota cuibl Jlopenna.

SIBneHue HneKTpoMarHUTHOM WHAYKUMHM. [lOTOK BeKTOpa MAarHMTHOM HWHIYKIUU.
DNEeKTPOABMKYIIAS CUjla UHIYKIIUHU. 3aKOH 3JIeKTpOMarHuTHON uHaAyKuu dapanes.

BuxpeBoe siiekTprueckoe Imosie. DIEKTPOIBIKYIIAs CUila HHAYKIMU B MPOBOJHUKE,
JBUKYIIEMCS TOCTYIATENIbHO B OJHOPOTHOM MarHUTHOM TIOJI€.

IIpaBuiio JleHna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIUHU. DJIEKTPOIBUKYILAS CHJIa CAMOUHTYKIUH.



DHeprusi MarHUTHOT'O TOJISl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMATHHUTBI, 3JIEKTPOJABUTATEIb, YCKOPUTEIHN HIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIuHUM MHIYKIIMU MarHUTHOTO TOJS.

B3anmopeiicTBre AByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHila Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHUE DIEKTPOMArHUTHOM UHAYKIUH.

[IpaBuiio Jlenua.

3aBUCUMOCTD SJEKTPOABUKYIIECH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS] MarHUTHOTO
MOTOKa.

SIBiIeHME CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

M3ydyeHne MarHuTHOr O NOJISI KATYIIKH C TOKOM.

HccnenoBanue nelicTBUS NOCTOSHHOI'O MArHUTA HA PAMKY C TOKOM.

HccnenoBanue siBIeHUS SJIEKTPOMArHUTHON MHIYKIIUH.

Pa3nen 5. Kone6anus u BoTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KONEOAHUA

Konebarensnas cuctema. CBoOOjHBIE MeXaHMUEeCKHe KojebaHus. [‘apmoHuueckue
koneOanus. Ilepmon, uacrora, amrumatyna u ¢asza konebanuil. IIpyKUHHBI MasTHUK.
MareMaTtnyecknii MasTHUK. YpaBHEHHUE TapMOHUYECKUX KoneOanuid. IIpeBpamienune sHeprum
IIPY FTapMOHUYECKHUX KOJIEOaHUX.

Konebarenbubiii koHTyp. CBOOOIHBIE SIEKTPOMArHUTHBIE KoleOaHUS B HACaIHLHOM
KoNeOaTeIbHOM KOHType. AHAJIOTHs MEXIy MEXaHWYeCKUMH U  3JEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMsI PHEPTUU B HJI€AIbHOM KojeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxaromux KojaeOaHUsIX. BbIHYyX/IeHHbIE MEXaHHUECKUE KOIeOaHusl.
Pe3onanc. BeiHyK1€HHBIE 2JIEKTPOMAarHUTHbIE KOJIeOaHUsI.

Ilepemennsblil Tok. CMHYCOMAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUTUTYZHOE U JIeHCTBYIOIIEE 3HaYEHUE CUITbI TOKA M HAIIPSKEHHUS.

Tpancdopmatop. IIpomsBoacTBo, mepemada U MOTPEOSCHHE AIIEKTPUYECKOW SHEPTUU.
DKOJOrMYecKhe PHUCKUM TMPU MPOU3BOJACTBE JJieKTposHepruu. KynbTypa HCHONb30BaHUS
3JIEKTPOIHEPTUHU B [TOBCEIHEBHOM KU3HU.

TexHuyeckne yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: DIEKTPUYECKH 3BOHOK,
reHepaTop MEePEMEHHOr0 TOKa, TMHUU JIEKTPOoIepeay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB KojedaTeabHOU cUcTeMbl (IPY>KUHHBIA MM MaTeMaTHYECKUM
MasTHHK).

Hab6mronenue 3aryxaromnmx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJeOaHUH.

Hab6mronenue pe3onanca.



CBOOOHBIC DIIEKTPOMATHUTHBIEC KOJICOaHUSI.

OcuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HAmlpsOKEHUS OT BPEMEHH) s
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Monenb TUHUY 3JIEKTPOIIEpeIadH.

Yuenuueckuii axkcnepumenm, rabopamophvie pabomoi

HccnenoBanue 3aBUCUMOCTH NIEPUOAA MaJIbIX KolleOaHUl Tpy3a Ha HUTHU OT JUIMHBI HUTH U
MaccChl Tpy3a.

HccnenoBanne TmMepeMEHHOr0 TOKa B IEMM W3 TOCIEAOBATEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTYIIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHble 60JIHbL

Mexanndeckue BOJIHBI, yCioBus pacnpoctpanenus. [lepuon. CkopocTh pactipocTpaHeHUst
u panuHa BonHBL [lomepeunple W mponmonbHbIe BONMHBL WMHTepdepeHmuss u audpaxius
MEXaHUYECKUX BOJH.

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

DNEeKTPOMarHUTHHIE BOJIHBI. YCIOBUS U3ITYy4YEHHS 3JEKTPOMArHUTHBIX BONH. B3anmuas
opuentanus BektopoB E, B, V B snexrpomarnutHOi BonHe. CBONCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXXeHue, TNperoMieHue, mnonspusanus, audpakuus, uHTepdeperius. CKOpoOCTbh
3JIEKTPOMArHUTHBIX BOJIH.

[lIkana 3M€KTPOMarHUTHBIX BOJH. [IpuMeHeHHE 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHLUIIBI paIMOCBS3M U TelleBUACHU. Paanonokanus.

DJIEKTPOMArHuTHOE 3arpsA3HEHUE OKPYKAOLIEH CPeIbl.

TexHHYecKre yCTpOWCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE W MEIMIIMHE, pajap, paAuoONpUEMHUK, TEIEBH30D,
anTeHHa, Tenedon, CBU-meys.

JHemoncmpayuu

OO6pa3zoBaHue U pacPOCTPAHCHHUE MOMIEPEUYHBIX U MPOAOIBHBIX BOJH.

Koneo6mromieecs Teno kak HCTOUYHUK 3BYKa.

Hab6mronenue orpaxeHust U mpeIoMICHUST MEXaHUYECKUX BOJTH.

Habmonenue natepdepeHny u AuPpakiini MEXaHMUYECKUX BOJH.

3BYKOBOI pE30HAHC.

Habmtonenue CBSI3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C AMIUIMTYIOM M YacTOTOM
Kose0aHui.

UccnenoBanne CBOMCTB  3JIGKTPOMAarHUTHBIX — BOJIH:  OTpa)K€HUE, MPEIOMIICHUE,
nonsipu3anus, 1udpaxius, THTephepeHIus.

Tema 3. Onmuxka

I'eometpuueckas ontuka. [IpsMonuHeliHoe pacpoCcTpaHEHHE CBETa B OHOPOIHOM cpere.
JIyd cBeta. TodeuHbId HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHHsI cBeTa. [locTpoeHHne H300paKeHU B MIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHbI TpeNOMIIEHUs cBeTa. AOCONIOTHBI  TOKa3aTenb
npenomsieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIl yrojll MOJHOIO BHYTPEHHETO
OTpaKEHUSI.

Hucniepcust cBera. CrioskHBIN cocTaB Oenoro ceera. L[Ber.



CoOuparoiie M pacceuBaroniye JUH3bL. ToHKasg nuH3a. DOKycHOE paccTOsiHHE U
ONTHYECKas CHJIa TOHKOH JInH3bI. [locTpoenne n3o0pakeHuii B COOMPAIOIINX U PACCEHBAOIINX
nuH3ax. PopMylia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomaoBas ontuka. Wuatepdepenmus cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HaOI0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(DA3HBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakus cBera. J[udpakuumonnas pemérka. YciioBue HaONIOAEHUS TIaBHBIX
MaKCHMYMOB IpH MaJICHUHU MOHOXPOMAaTHYECKOT0 CBETA HA AU(PPAKLIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpoWCTBa M MPAKTHMUECKOE NPHUMEHEHHE: OuKM, Jymna, ¢oroamnmnapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOMN, BOJIOKOHHAS ONTHKa, AudpakiroHHas
pemeETKa, ONSTPOUST.

Llemoncmpayuu

[IpsamonuHeitHOe pacnpoCTpaHEHUE, OTpPaKE€HHWE U MpeToMiieHuEe cBeTta. OnTuyeckue
pUOOPHI.

[TonnHOEe BHyTpeHHEe oTpakeHne. MoJenb CBETOBOIA.

HccnenoBanue cBoiicTB M300paXeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKona.

Habnronenue narepdepeHnu cera.

Habmtonenue nudpakuuu ceera.

Hab6mronenue nucnepcnn cBera.

[TonydeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ mMOMOMIbIO TU(PAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

N3mepenue nokasarens NpeaoMIIeHUS CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B JTMH32X.

Hab6mronenue aucnepeun cBera.

Pa3nesn 6. OcHOBBI crielIuAIbLHON TEOPUH OTHOCUTEIbHOCTH
I'panunel mpuMEHUMOCTH KjaccHuecKoil MmexaHukd. [locTymarel cnenuaibHOM Teopuu
OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOIYJS CKOPOCTH CB€Ta B BaKyyMe, IPUHIUI
OTHOCHUTEIBHOCTU DUHIITENHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMeUICHUE BPEMEHH U COKPALCHUE UTHHBI.
DHEeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.
CBs13p Macchl C JHEPTUEN U UMITYJICOM PEIITUBUCTCKON YaCTHUIbl. DHEPIHUs MOKOS.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul K6aHmo60I ONMUKU
®oronbl. ®opmyna [lnanka cBs3u dHEPrUU POTOHA C €r0 YACTOTON. DHEPTrHs U UMITYIIbC
(dotoHa.
OtkpeiTie u wuccnenoBanue (oroddpdexra. Ombitel A. . CromeroBa. 3aKOHBI
dborordekra. Ypasuenue DitnmreitHa s porodddekra. «KpacHas rpanuna» dporodddekra.
Jasnenue ceera. OnbiTel I1. H. JIeOenena.
XUMHYECKOE IEHCTBUE CBETA.



TexHudyeckre YCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTONATUHK,
coJTHeYHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotorh(PexT Ha YyCTAaHOBKE C IIMHKOBOM TITACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTo3ddekra.
CBeToauon.

Conneynas Oartapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -dactwil. [lnanerapras
Mozenb atoMa. [loctynarel bopa. U3nyuenue u mormomieHre GOTOHOB MPHU MEPEXO/e aToMma C
OJTHOTO YpPOBHs HHEpruM Ha napyrol. Bunpl crnextpoB. CHekTp ypOBHEW SHEpPruu aroma
BOZOpOAA.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. KoprnyckyasipHO-BOJIHOBOW JTyanu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JyUEHUE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(crekTpocKoI), J1azep, KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monenb onsita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habuntoienue nuHenvaTbIX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

Habmtonenue nuHeiyaToro cekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOECHHSA  sjpa. OTtkpeITHE
paauoaktuBHOCTU. OnbITHl Pe3epdopaa no onpenenenno coctaBa paloakTUBHOTO U3ITy4EHUS.
CaoiicTBa anba-, 6era-, raMMa-u3IydeHus. BiusHue paqnoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OtkppiTHe TpoTOHAa M HeWtpoHa. Hyxionnas mognens sngpa ['eitzenbepra—lBaneHko.
3apsan siagpa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnan. DJIeKTpOHHBIA W MO3UTPOHHBIA OeTa-pacnan. ['amma-uznydyeHue. 3akoH
PaaMOAKTUBHOIO pacnajia.

DHeprus cBs3M HYKJIOHOB B sijipe. SaepHble cuibl. JledexT Maccel sapa.

Snepubie peakunu. JleneHue u CUHTES A1IEp.

Snepubiii  peakrop. Tepmosiaepubiii cunte3. IlpoGneMbl M HEPCHEKTHBBI  SACPHOM
SHEPIreTHKU. DKOJOTHMYECKHUE aCIIEKThI AI€PHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTto/b1 HAOMIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHBIE B3aUMOACHCTBH. ENMHCTBO (U3NYECKON KapTHHBI MUPA.

TexHnveckue ycTpoicTBa W MPaKTHYECKOE MPUMEHEHHE: J03MMETp, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi bomOa.

Jlemoncmpayuu

Cu€TYrK HOHU3UPYIONTUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanne TpekoB yacTuil (1o roToBbIM (pororpadusim).

Pa3znesn 8. JjieMeHTBI aCTPOHOMHUM U ACTPOPUZUKHU



Otanbl  pa3BUTHS  acTpoHomHuH. lIpukinagHoe W MHUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUMU.

Bun 3B€3aHoro Heba. Co3Be3nus, ipKue 3BE3/IbI, MIAHETHI, HX BUIUMOE JIBIKECHUE.

ConnedHas cucrema.

Connue. ConneuHass akTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE31M. 3BE3MBI, UX
OCHOBHBIE XApPAaKTEPUCTUKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTbY». 3BE3MbI
[JIaBHOM T10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
MOCJIeI0BaTebHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHbIE NPEACTABICHUS O
MIPOUCXOXKIEHNHU U 3Boonnu ConHIa 1 3BE3]1. DTarbl )KU3HU 3BE3I.

Mnieunsiii [1yts — Hama [Manaktuka. [lonoxxenue n nemxxenne Connua B ["anaktuke. Tunel
rajakTuk. Paguoranaktuku u kBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3axkon XaO6ma. Pasberanue ramaktuk. Teopus
bonbioro B3peiBa. PeMKTOBOE U3TydYEHHUE.

MacmtabHast ctpykTypa Beenennoil. Metaranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJIa30M C UCMHOIb30BaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUI OIIpe/ieNICHUs MOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/US
CeBepHOro noxymapus u sipkue 3BE3/bl.

Hab6mtonenus B reneckon Jlynsl, mianer, Mneunoro Ilyru.

O0o0maromnee noBTOpeHue

Ponp ¢usmkn w acTpoHOMHH B DKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW |
ITUYECKON cdepax MesATEIBHOCTH 4YelOBeKa, pOb W MeCTO (U3UKH U AacCTPOHOMHH B
COBPEMECHHOW HAy4YHOW KapTHHE MHpA, pOJab (PU3NUECKOW Teopud B (PopMHUpOBAHUU
MpeCTaBICHUN 0 (prU3MUEcKOl KapTUHE MHUpPa, MECTO (PU3NUECKOM KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHble CBSI3U

N3yuyenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce oCyIIECTBISIETCS C Y4ETOM
COJIEPIKATEIIBHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OHWOJIOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUH.

Meoswcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOrO MO3HAHMS:
SIBJICHWE, HAy4YHbIH (akT, rumoreza, Qu3uyeckas BeJIMYMHA, 3aKOH, TEOpHUs, HAOIIOJECHUE,
JKCIIEPUMEHT, MOAEIIMPOBAHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKLUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOIHBIC SIEMEHTAPHBIX (DYHKIIHIA,
MIPU3HAKU MTOI00MS TPEYTOIBHUKOB, OMpe/IeNIeHNe TUIOMIAIU TUIOCKUX GUryp u o0béMa Te.

buonocus: »nekrpuueckue SBICHUS B KUBOW NPUPOJE, KoieOaTesbHbIE BUKEHHUS B
KUBOM TPUPOJIC, ONTUYECKUE SIBJICHUS B JKMBOM MPUPOJE, NEHCTBUE paJHAllMM HA >KUBBIC
OpPTaHU3MBI.

Xumus: CTpoeHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHUTHBIC TIOMIOCA 3E€MITH, 3aJIe)KH MarHUTHBIX Py, GOToChEMKA 3€MHOM
MMOBEPXHOCTH, MTPEACKA3AHNE 3EMIIETPSICEHU.



Texnonocusi: TMHUU 3JIEKTPOINEpeay, TEHEPATOp NEPEMEHHOTO TOKA, 3JIEKTPOJIBUTaTEb,
WHIYKIIMOHHAs TI€4b, pajap, paadonpuéMHUK, TEIeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOSKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COTHEYHAsI OaTapes.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHMUA

OcBoenne yuebHoro mpenmera «®u3nka» Ha YpPOBHE CpEIHEro oOIero oOpa3zoBaHUs
(6a30BBI  ypOBEHb) IODKHO  OOECHEUMTh  JOCTHIXKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTAIPCAMCTHBIX U IMPEAMETHBIX 06pa30BaTeJII>HI>IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHUS ydeOHoro mpeamera «Du3mka» IOIDKHBI OTPaKaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroMIMXCsl PyKOBOJCTBOBATHCS CPOPMUPOBAHHOM BHYTpPEHHEM
MO3UIIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHUCHTAIlM, IMO3UTUBHBIX BHYTPCHHHX
yOeXJIeHU, COOTBETCTBYIOIIMX TPAAWIMUOHHBIM LIEHHOCTAM POCCHICKOr0o  OOIlecTBa,
pacIIMpeHue KU3HCHHOTO OIbITa W OIbITa JCSITCILHOCTH B IMPOIECCE pean3alliid OCHOBHBIX
HaIpaBlIEHUHN BOCIIUTATEILHOM IESTENBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxxIaHCcKOro BOCIMTAHUSA:

chOPMUPOBAHHOCTh TPAXKAAHCKOW TO3MIIMH  OOydYaromerocs Kak aKTHUBHOTO U
OTBETCTBEHHOT'O YWICHA POCCUHCKOTO 00IIECTBa;

MPUHATHE TPATUIUOHHBIX OOIIEYEIIOBEYECKMX TYMAaHUCTHYECKUX M JAEMOKPATHYECKHUX
IICHHOCTCH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B HMHTEpPEcax TPakIaHCKOTro OoOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COINHAIBHBIMH WHCTHTYTAMH B COOTBETCTBUU C WX
(GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKON JCSITCIIBHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OPMUPOBAHHOCTh POCCUMCKOMN TPaXIaHCKOM MJIEHTUYHOCTH, TaTPUOTH3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCUKUCKHUX
Y4€HBIX B 001aCTH QU3UKU U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHHUS,

CIIOCOOHOCTh OIICHWBATh CHUTYAIMI0 M NMPUHAMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICATEIHHOCTH YYEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIAJ[a B IIOCTPOSHUE YCTOWYUBOTO OYAYyIIETo;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHHWE K MUY, BKIIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, MPUCYIIETO
(busnueckoil Hayke;

5) Tpy10BOr0 BOCTIMTAHUSI:

WHTEpeC K pa3muuHbiM cdepaMm mpodecCHOHANBHOW MAESITeNbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHUKOH, yMEHHE COBepIIaTh OCO3HAHHBIH BBIOOp Oymyriei
npoeccuu U pearn30BbIBATh COOCTBEHHBIC KIU3HEHHBIC TUTAHBI;

TOTOBHOCTh U CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpPa30BaHUIO B 00JIaCTH (U3MKU HA
MPOTSHKEHUH BCEU KU3HU;

6) 3KOJIOrHYECKOr0 BOCTIUTAHUS

c(hOPMUPOBAHHOCTh JKOJOTHYCCKOW KYJIBTYPBl, OCO3HAaHWE TJIOOATHHOrO XapakTepa
9KOJIOTUYECKUX MPOOIIEeM;



IUTAHUPOBAHME M OCYIIECTBICHUE NEMCTBHI B OKpYKaOLIEH Cpele Ha OCHOBE 3HAHMS
1IeJIed YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBRA;

pacIIMpeHHe OIbITa JEATENbHOCTH HKOJIOTMUYECKOM HAalpaBIECHHOCTH HA OCHOBE
MMEIOLIUXCS 3HAHUM 110 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuUTHs PU3HMUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAayYHOH NEeATeNbHOCTH, TOTOBHOCTh B Mpollecce U3yuyeHus: HU3NKu
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIIbHOCTh MHIMBU Iy IbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

I[Ho3HaBaTebHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHUS
ba3oBble Jornvyeckue a1ecTBUS:

CaMOCTOSTENHHO (OPMYIHUPOBATh U aKTyalH3UPOBaTh MPOOIEMy, paccMaTpuBarh &
BCECTOPOHHE;

ONPENEIIATh UEIU AEATEIbHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPHUH UX JOCTUKECHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH ¥ TTPOTUBOPEUHSI B paCCMATPUBAEMBIX (DU3UUYECKUX SBIICHUSAX;

pa3pabaThIBaTh TUIaH PEHICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCS MaTePHATbHBIX
1 HEMaTEpHUAIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JESITEIBHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIBTATOB LEISAM,
OLICHUBATh PUCKHU IOCIIEICTBUI IE€ATEIbHOCTH;

KOOpJIMHUPOBATh U BBHIMIOJNHATH pPa0OTy B YCIOBHUSX PEATBbHOTO, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIICHHUE MTPU PEIICHUH >KH3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBaTebCKHE JeiiCTBHS.

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH TOHATHSAMHU W METOJaMH (PU3MUECKOU
HAYKH;

BJIQJICTh HaBBIKAMU Y4Y€OHO-MCCIICIOBATEIbCKOM M MPOSKTHON ACSITEIHHOCTH B O0JIACTH
(u3HUKHN, CTOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY TTIOMCKY METOJIOB PEIICHUS 3a/1a4
(hU3UYIECKOro Conep KaHusl, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHNS,

BJIAJICTh BHJAMM JICATEIIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpPETALUH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PAa3IMUHBIX YYeOHBIX CHUTYyallUsX, B TOM 4HCJIE MpU
CO3/IaHUU Y4EOHBIX ITPOEKTOB B 001aCTU (PU3HKHY;

BBIABJIATh NPUYUHHO-CIICICTBEHHBIE CBSI3M U AaKTyaJlU3UpOBaTh 3a7ady, BbIABUIATH
TUIIOTE3y €€ pElIeHUs, HaXOIWTh apryMeHThl [JIsi JI0KA3aTEbCTBA CBOMX YTBEPKICHU,
3a7aBaTh MapaMeTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh TOJYYEHHbICE B XOAC PEHICHUA 3aJaud pPe3yibTaTbl, KPUTHYECKU
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIC 3a/ladyd B 0Opa3OBaTEIbHON NIEATEILHOCTH, B
TOM YHCIIe TIPH U3yICHUH (DU3UKH;

JIaBaTh OIEHKY HOBBIM CHUTYAaIIHsIM, OLICHUBATh IPHUOOPETEHHBIN OITBIT;

YMETh IEPEHOCUTD 3HAHUS 110 PUUKE B TPAKTUUECKYIO 00JIaCTh KUZHEICATSIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE UJEH, IPEIJIAraTh OPUTMHAIBHBIE MOIXOAbI U PELICHHUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTEPHATUBHBIEC PEIICHUSI.



Pabora ¢ nngopmanmeii:

BJIAJICTh HABBIKAMM IONY4E€HUs MH(OpMALMKU (U3NUECKOrO COAEPKAaHUS U3 MCTOUYHHKOB
pa3HbIX THWIIOB, CaMOCTOSITEJIBHO OCYLIECTBJISITH IIOUCK, aHalu3, CHUCTEMAaTU3alUl0 U
MHTEpIpEeTalnio HH(HOPMALUY PA3IUYHbIX BUAOB U (OPM IIPEICTABICHMUS;

OLIEHUBATh JJOCTOBEPHOCTh WH(OPMAIINH;

UCIIOJIB30BaTh CpeACTBa MH(GOPMALMOHHBIX M KOMMYHUKAI[MOHHBIX TEXHOJIOTMH B
pelieHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTaHM3ALMOHHBIX 3a/ad C COOJIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTHUEHBI, pECypcocOepekeH sl, IPaBOBBIX U
ATHYECKUX HOPM, HOPM WH(POPMALIMOHHOHN 0€30MacHOCTH;

co3/laBaTh TEKCThl (PU3UYECKOTrO COJEpKaHMS B PA3IUYHBIX (Qopmarax ¢ Y4ETOM
Ha3HayeHus: HH(pOpMaluMW U LEeJIeBOW ayAUTOpUM, BBIOMpas ONTUMAIbHYIO (opMy
MIPEICTaBJICHUS] U BU3YyaIU3aL1H.

KoMMyHuUKaTHBHBIEC YyHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSL:

OCYILIECTBIISATH OOIIEHNE HA YPOKax (PM3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOHQIUKTHBIX CUTYAIHMA U CMSTYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHUS C HMCIHOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCITIONB30BaTh MPEUMYIIECTBA KOMAHTHOW U WHANBUAYAILHON paOOTHI;

BBIOMPATh TEMATHUKY W METOJbl COBMECTHBIX ACUCTBUU C y4€TOM OOIIUX HMHTEPECOB U
BO3MOXKHOCTEM Ka)XI0r0 YWICHA KOJUIEKTUBA;

NPUHUMATh I€1M COBMECTHOW JESATEIbHOCTH, OPraHU30BBIBATH U KOOPJIWHHPOBATH
JEUCTBUSA 1O €€ JOCTH)KEHUIO: COCTABJATH IUIAH ACHMCTBHUM, PaCHpElessaTbh POJIA C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pPe3yJIbTaThl COBMECTHON padOThI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJa U KAXKJOr0 Y4aCTHHKA KOMaHJbI B OOIIMI pe3yabTaT
o pa3paboTaHHBIM KPUTEPUSIM;

MpeuIaraTtb HOBBIE MPOEKThI, OUEHHUBATh WUJICU C TO3MIMA HOBH3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JWYHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITh HHUITHATUBHBIM.

PeryasiTuBHBIC yHUBEpCaJbHbIC y4eOHbBIe el CTBUS
Camoopranuszauus:
CaMOCTOSITENIbHO OCYIIECTBJIATh MO3HABATEIBHYIO JEATEIbHOCTh B O0JACTH (PU3HKH H
aCTPOHOMUHU, BBISIBIIATDH MTPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 331aUH;
CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEUIEHMs] Pacu€THBIX M KA4ECTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHUSI TMPAKTUYECKOW pPabOThl € Y4€TOM HMMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEW U NPEAIIOYTECHUN;
JIaBaTh OLEHKY HOBBIM CUTYalIHSIM;
paciupsaTh paMK1 yueOHOI 0 ITpeIMeTa Ha OCHOBE JTUYHBIX MTPEANOYTEHUI;
JienaTh OCO3HAHHBIN BBHIOOp, apryMEHTUPOBAaTh €ro, OpaTth Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN ONBIT;
CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHUIO JSPyIUIMH B 00JacTH  (DU3UKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO.1b, SMOLMOHAIbHBIN HHTE/JIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMH [TO3HABATEIBHON perueKcHH KaKk OCO3HAHMS COBEPIIAEMbIX JCHCTBHMA
Y MBICJIUTENBHBIX IIPOIECCOB, UX PE3YAbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLICHKH CUTYAIlHH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U ApIYMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTATOB JESATENbHOCTH;

NPUHUMATH ce0s, MOHUMAasi CBOM HEJIOCTATKU U JOCTOUHCTBA,

IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTATOB JESATEbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OIMIMOKH.

B npouecce goctukeHus TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MTPOrPaMMBbI 1O (PU3HKE IS
YPOBHS CpeJHEro oouiero o0pa3oBaHusl y 00y4aroIIUXCs COBEPILIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, MPEANonaralouuil chpopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIMOHAILHOE COCTOSHUE,
BHJICTh HAMPABIICHUS PAa3BUTHSI COOCTBEHHON AYMOITMOHAIILHOMN c(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpeTyJINPOBaHMUSI, BKJIFOYAIOILIETO CaMOKOHTpOIIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
W3MEHEHUSM U IPOSBISATh THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHE MOTHBALUM, BKIIOYAIONIEH CTpeMJIEHHWE K JOCTIDKEHHUIO IIeNId U YCIexy,
OITUMU3M, HUHULIMATUBHOCTb, YMEHUE JIEWCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €r0 MPH OCYIIECTBIEHUN OOIIEHHSI, CTOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COIIMANIbHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JTIOAbMHU, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

HNPEAMETHBIE PE3VJIBTATHI

K xonmy oOyuenust B 10 kJjacce rnmpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb COPMUPOBAHHOCTh y 00yUarOIUXCA YMEHU:

JIEMOHCTPHPOBATh HA MPUMEpPaxX poib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHHBI MHUpa, B Pa3BUTHHU COBPEMEHHON TEXHMKHM M TEXHOJOTHMH, B NMPaKTHUECKON
EeSATEIbHOCTH JIIOJICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUS H3YyYEHHBIX (DU3MUECKUX MOJeNel: MaTepualibHas
TOYKA, MHEpLUAIbHAS CHUCTEMa OTCU€Ta, aOCOIIOTHO TBEPJOE TENO, UJCANbHBINA ra3, MOJAEIU
CTPOEHMSI Ta30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCYHBINA IEKTPUUECKUM 3aps] NpU PELICHUU
¢du3nueckux 3a1ay;

pacrio3HaBaTh (U3NYECKUE SBJICHUS (IIPOIECChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOH TEOpUU CTPOEHUS BEIECTBA U 3IIEKTPOAMHAMUKHU:
PaBHOMEPHOE U pPaBHOYCKOPEHHOE MPSMOJIMHENHOE JIBUKEHUE, CBOOOJHOE IaJCHHUE Tell,
JBIDKEHUE 110 OKPY)KHOCTH, HHepLHs, B3aumoneiicteue Tten, aupys3us, OpoyHOBCKoOe
JBUKEHHME, CTPOCHME >KMJIKOCTEH M TBEPABIX Tel, MU3MEHEHHE O0bEMa TeN NpPH HarpeBaHUU
(oxJaXKJeHNN), TEIJIOBOE paBHOBECHE, HCIIApEHNe, KOHACH CAIMs, TUIaBJIeHNe, KpUCTAJUIN3alus,
KHUIIEHHE, BJIa)KHOCTb BO37yXa, MOBBIIICHWE JABJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBsI3b MEXKAY IapaMeTpamMHM COCTOSHHS ras3a B H30IpoOLEccax, 3JIEKTpU3alus Tell,
B3aMMOJICVICTBUE 3apA0B;



OIUCHIBaTh MEXAHMUYECKOE IBM)KEHHUE, UCIOJb3Ys (U3UUYECKUE BEIMYMHBI: KOOpIHMHATA,
MyTh, MEpPEMEIIEHUE, CKOPOCTh, YCKOpEHHUE, Macca Tela, CHla, UMIYJIbC Tejla, KHHETHYeCcKas
SHEprus, MOTEHIMaJbHas SHEPrusi, MeXaHuuyeckas paboTa, MeXaHW4ecKas MOIIHOCTb; HpHU
OMKCAaHUU TPaBWIBHO TPaKTOBaThb (UIMYECKUN CMBICT HCIOJNBb3YyEMbIX BEJIWYUH, UX
0003HAaYCHUS M €WHUIIBI, HAXOAUTH (POPMYIIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpYrMMH BETMYHMHAMU;

OIKCHIBAaTh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TE€N M TEIJIOBBIE SIBJICHUS, HCIONb3Ys
(¢u3nueckue BeJIMYMHBI: JaBlEHHWE Ta3a, TeMmIlepaTypa, CpeAHssl KUHETHYecKas SHEpTus
XaOTHYECKOr'0 JBMKEHMSI MOJEKYJ, CpPEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS HEprus, padora raza, Kod((UIHUEHT IMOJNIe3HOTO ACHCTBUS TEIJIOBOTO
JBUTATENIS; IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIb3YEMbBIX BEJIUYUH,
uxX O0O3HAYeHMS M EAMHHULBL, HAXOAUTH (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (QH3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUUMHAM;

OIKCHIBAaTh W3YYECHHBIE IJIEKTPUUYECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE SIBICHHUS
(mpouecchl), UCHONb3ysl GU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUM 3apsll, dJIEKTPHUECKoe IMoIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, pPa3sHOCTh IIOTEHIUAJIOB; IMpPU ONUCAHUHM IPaBUIIBHO
TPaKTOBAaTh (PU3UYECKHI CMBICI HCIIONb3yEeMBbIX BEIUYMH, WX OOO3HAYEHUS U E€JIMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECCHl U SIBICHUS, HCIONb3Yyd (PU3MYECKHe 3aKOHBI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u |1l 3akonsr HpioTOHA, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHMsI UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIUN CUJI, IPUHLUIT
paBHOIpaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, 'a30BbIE 3aKOHBI, CBS3b CPEIHEH KHHETUYECKONM 3HEPTUMU TEIUIOBOIO JIBUIKEHUS
MOJIEKYJI C aOCONIFOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOr0 3apsija, 3akoH KynoHa, mMpW 3TOM pa3nuyarh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaKEHUE U YCIIOBUS (TPaHUIIbl, 00JIACTH) MPUMEHUM OCTH;

OOBSICHATH OCHOBHBIE TPUHIIUIIBI JEHCTBUS MallliH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuuaTh yCIOBUA UX 0€30MacHOr0 UCIOIB30BAHUS B TOBCEIHEBHOM KU3HU;

BBIMOJNHATh SKCIIEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SBICHUM U TMPOLIECCOB C
UCTIONB30BaHUEM TPSMBIX W KOCBEHHBIX H3MEpPEHUH, Mpu 3ToM  (HOPMYIHPOBATH
npobiemy/3ajady W TUIOTE3y Y4eOHOro DOKCIEepHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOT0 000PYA0BaHUS, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJBI;

OCYILIECTBIISITh MPSMbIE UM KOCBEHHbIE H3MEpEHHs (U3MUECKUX BEIUYHH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBATh 3aBHCHMOCTH MEXAY (U3NYECKUMH BEJIHMYMHAMU C HCIOJIb30BaHUEM
MPSMBIX HM3MEPEHUi, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (UKCHPOBATh pE3YIbTATh
MOJTYYCHHOW 3aBHCUMOCTH (DM3MYECKHX BEIWYMH B BUJE TaOnHIl U rpaduKOB, J1€IaTh BHIBOIBI
0 pe3yNbTaTaM HCCIeIOBaHNUS;

coOmoaTh MpaBWiia 0€30MAacCHOr0 TpyAa MpH MPOBEIEHUU HCCIEJOBAHUNM B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIeI0BaTeIbCKOW M  MPOEKTHOH JeATETbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIAOOpaTOPHOI0 000pYA0BaHUS;

pemiaTh pacy€THble 3aJaud C SBHO 33JaHHOW (PU3MUECKOHM MOJENbIO, HCIIONb3Ys
(u3nyeckue 3aKOHbI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/layll BHIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (PU3NUECKUE BEIUYMHBI M (OPMYIIBI, HEOOXOOUMBbIE sl €€ pelieHws,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUSI (PU3NUECKON BEIHUNHBI,



pemiath KayeCTBEHHBIE 3a7aud: BHICTPAUBAThH JIOTMYECKH HEMPOTHBOPEUYHBYIO IIEMIOYKY
paccyXKJIeHHI C OIIOPOI Ha N3Y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKHE SIBIICHUS;

WCIONB30BaTh TPU pPEIICHWH Yy4eOHBIX 3aJad COBPEMEHHbIe HH(OpMAIMOHHBIC
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBaHUS, WHTEPIPETAIIMH W TPEICTABICHHUS Y4eOHOW W
HayYHO-TIOMYJISIPHONH HWH(OpPMAIMK, TOJYYEHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHYCCKH
aHAJM3UPOBATh MOJTyYaeMyI0 HH(OPMAITHIO;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apYyOESKHBIX YUEHBIX-(DU3UKOB B Pa3BHTHE
HAyKH, 00BSCHEHHE MTPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOIh30BaTh TEOPCTHUYCCKUE 3HAHUS 10 (HU3MKe B TIOBCEIHECBHOM JKHM3HHM IS
obecrieueHus: 0€30MaCHOCTH MTPHU 00OPAICHUH C MPHUOOpPaAMH U TEXHUUECKUMH YCTPONUCTBAMH, JJIS
COXpaHEHHUS 3JI0POBbSI M COOTIOACHUST HOPM HKOJIOTHYECKOTO ITOBEICHHS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIE C BHITOTHEHUEM Pa3INYHBIX COIUATBHBIX POJIEH, TNIAHUPOBATh PaboTy
TPYIIIBL, PAMOHAIBHO pPACHpPENeNaTh OOS3aHHOCTH W IUIAHUPOBATh JIESATEILHOCTh B
HECTaH/IAPTHBIX CUTYalMsIX, aJIEKBAaTHO OLIEHHWBATh BKJIAJ KAKJOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHre paccMaTpUBAEMO MPOOIIEMBI.

K xonmy obOyuenus B 11 kjacce mpeaIMeTHBIC pe3yJabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMCHHIA:

JIEMOHCTPHUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKH B (OPMHUPOBAHUU COBPEMECHHOMN
HAy4YHOH KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHHKH W TEXHOJOTHH, B MPAKTHUYECKON
NESITEILHOCTH JTFOICH, IIEJIOCTHOCTh M €IUHCTBO (PU3UUECKON KapTHHBI MHPA;

YUUTBIBATh TPAHUIBl TPUMEHEHHUS W3YyYCHHBIX (U3UUECKUX MOJAEIeH: TOUCHUHBIN
INEKTPUYCCKUI 3apsiy, JIyd CBeTa, TOYCYHBIA HCTOYHUK CBETa, sAcpHAs MOJEIh aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O SiZ[pa MIPH PelIeHrnr (U3HUSCKUX 3a/1a4;

pacro3HaBath (PU3MUECKHE SIBICHHUS (TIPOIECChI) M OOBSCHATH MX HAa OCHOBE 3aKOHOB
JNEKTPOJAUHAMUKHA ¥ KBAaHTOBOW (DM3HMKU: AJIEKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHAYECKOE, MAarHUTHOE JICHCTBHSI TOKA, B3aWMOJICHCTBHE MAarHHWTOB, JJCKTPOMArHUTHAs
WHIYKIHS, JCWCTBHE MAarHUTHOTO TIONiSi HAa TPOBOJAHMK C TOKOM W JIBIKYIIUICS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJHBI, IPSIMOJIMHEIHHOE PacIpOCTPaHEHHE CBETa, OTPaXKCHHUE,
npenomiieHue, uHTepdepeHnusa, audpaknus € MONSIPU3ANUAS CBETa, JTUCIICPCHS CBETa,
tdoroanektpuueckuii 3¢ dekt (porodddexT), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHHE JTHHEHUATOr0
CIIEKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAS M HCKYCCTBEHHAs PaTHOAKTHBHOCTE;

OIKCHIBAaTh M3yYCHHBIC CBONCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPHUYECKYIO MPOBOAMMOCTD Pa3IMYHBIX CPEI) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3MYECKUE BEIMYUHBI: DICKTPUUSCKHA 3apsl, cuUjla TOKa, DJIIEKTPUYECKOe
HaTpsDKCHUE, JIEKTPUIECKOE COMPOTUBIICHNE, Pa3HOCTh TIOTCHIIMAIOB, SJICKTPOIBUKYINAs CHIIA,
paboTta TOKa, WMHAYKIMS MAarHUTHOrO mMojs, cwia Awmmepa, cuia JlopeHia, WHIYKTHBHOCTh
KaTyIIK{, SHEPTHs AJICKTPUYECKOr0 M MAarHUTHOTO TOJICH, TMEepUOJ W 4YacToTa KoieOaHWil B
KoJIeOaTeIIbHOM KOHTYpE, 3apsj W CHjla TOKa B MPOIECCE TAPMOHUYECKUX DIICKTPOMATHUTHBIX
KolieOaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIAa JIMH3bI, MPU OMHCAHUU IPABUIBHO
TPAKTOBAaTh (PU3UYECKHIA CMBICIT HCIIOJIB3YEMbIX BEIMYMH, WX OOO3HAYCHHSI ¥ CIWHUIIBI,
yKa3bIBaTh (JOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU BEIMUYNHAMU;

OIMCHIBAaTh HW3YYCHHBIC KBAaHTOBBIC SIBJICHUS W TMPOIECCHI, HUCHOIB3YS (pH3UIecKue
BEITUYHMHBI: CKOPOCTh AJICKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETA, DHEPTUS U
uMnynbc (OTOHA, TEPUOA TMOJypacranga, YHEPTHs CBSI3M AaTOMHBIX sep, TPU ONHCAHUHU
MPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICI HCIONB3yeMbIX BEIMYWH, WX OOO3HAYCHUS U



€IMHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIIME TaHHYIO (U3MUYECKYIO BEIUYMHY C JIPYTHMH
BEJIMYMHAMU, BBIUUCIISTH 3HaUeHUE (PU3UUECKON BETUUMHBL;

aHAIM3UPOBATh (PU3UYECKHE IMPOLECCH U SBICHUS, HCIONb3Yys (DU3MYECKHe 3aKOHBI H
NpUHLUIBL: 3ak0OH OMa, 3aKOHBI IIOCJIEAOBATENIBHOIO M MApaJyIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akOH 3JEKTPOMAarHWUTHOW HHAYKIMHU, 3aKOH
NPSIMOJIMHEMHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIIOMIICHUS
CBETa, ypaBHEHHWE OHWHIITEHHa I (GoTodPdeKTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHUsI MMIIYJbCa, 3aKOH COXPAHEHUs »JJEKTPUUYECKOro 3apsia, 3aKOH COXPAHEHMS
MaccoBOI'0 4YMcCJia, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOrO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUS (TpPaHMIIbI,
o0J1acTi) MPUMEHUMOCTH;

OIpPEJENATh HAIPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJis MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOHTH U OMHCHIBATH N300paKeHUE, CO3/1aBaEMOE TIOCKUM 3€PKAIIOM, TOHKOH JTHH30M;

BBIMOJHATh SKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MUECKUX SBICHUM U TMPOLIECCOB C
WCIIONB30BAHUEM  TPSMBIX M KOCBEHHBIX HW3MEPEHH: TpH OITOM  (HOPMYJIHPOBATH
mpobineMy/3ajauy W TUNOTE3y Y4eOHOro OKCIIepUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYIIHPOBATH BHIBOJBI;

OCYILIECTBIISITh TMPSMbIE W KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTUMAJBHBINA CIOCO0 HM3MEPEHHS W HCIOJIB30BaTh HW3BECTHBIE METOJbI OLICHKH
MOIPEIIHOCTEN U3MEPEHU;

HCCIIEI0BAaTh 3aBUCUMOCTU (DU3MUECKUX BEIHUMH C UCTOIb30BAHUEM MPSMBIX U3MEPEHUI:
MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNbTAThl MOMYUYEHHOW 3aBHUCHUMOCTH
¢u3nuecKux BeIWYMH B BHUAE TaOMUI M TrpapuKoB, [elaTh BBIBOABI 10 pe3yjibTaTaMm
HCCIIEI0BAHUS;

coOmoaTh TMpaBWiIa 0€30MacHOro TpyAa MpH MPOBEIEHUWU HCCIENOBAHUNM B paMmKax
y4eOHOro JKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
WCIOJb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOPaTOPHOT'0 000PYAOBAHUS;

pemate pacuéTHbIE 3aJaydl C SIBHO 3aJaHHOM (U3MYECKOM MOJENbl0, HCIONIb3Ys
(u3nueckre 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJieb, BBIIENATH (U3NYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIMMBIE s €€ pelieHus,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEATbHOCTD MOMYYCHHOT 0 3HAaUCHU ST (PU3NYECKON BETUIHHBI;

peniaTh KayeCTBEHHbBIE 3aJa4yd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO LEMOYKY
paccyXJACHUM ¢ OMOPOil Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

UCIOJb30BaTh TMPU PpEUICHUH Y4eOHBIX 3a7ady COBpEMEHHble HH(OPMAIlMOHHbBIE
TEXHOJIOTHMH JUIsI TOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUN W MPEICTaBICHHUS Y4eOHOW U
HayYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOMYYEHHOW W3 Pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh M10JIy4aEMYI0 HH(OPMAIUIO;

OOBSICHATH IPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, Pa3inuyvaTh
YCIIOBHS MX O€30M1aCHOr0 UCIOJIb30BaHMsI B IOBCEHEBHON KHU3HU;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOIHIA;

WCIONB30BaTh TEOPETHUECKHWE 3HAaHUA 1O (U3UKE B TIOBCETHEBHOW IKU3HU JUIA
oOecrieueHust 6€30MaCHOCTH MPH 0OPAIEHNUH ¢ TPUOOPAMU U TEXHHYECKUMH YCTPOMUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI M COOIIOACHUSI HOPM HKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOIIEH cpee;



paboTaTh B TPYIIE C BHITOTHEHUEM Pa3TUYHBIX COIUATBHBIX POJICH, TUTAHUPOBATh paboTy
TPYNNbl, pPAalMOHAIBHO paclpeiesiaTh OO0S3aHHOCTH M IUIAHMPOBAaTh JIESITEIbHOCTh B
HECTaH/IAPTHBIX CUTYalMsIX, aIEKBAaTHO OLIEHWBATh BKJIAJ KAKJOTO M3 YYACTHHKOB TPYIIIHI B
pelieHrne paccMaTpUBaeMoi MpoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne n/m Kourpoubnbie | IIpakTuyeckue
NMporpaMmsbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazngen 1. DU3UKA U METOJAbI HAYYHOI'O TIO3HAHUA
1.1 ®u3uKa ¥ METOAbl HAYYHOT'O MO3HAHUS 2 bubmrorexa [IOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Hroro no pazueny 2
Paznea 2. MEXAHUKA
bu6nmoreka [JOK
21 K 5
AHEMATI https://m.edsoo.ru/7f41bf72
bubmuoreka IJOK
22 Auraniica ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHe eXaHHKe 6 1 1 bubmmorexa LIOK
. KOHBI COXPaHCHHSI B MEXaHHUK
P https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMMUKA
31 OCHOBBI MOJIEKYIISIPHO-KUHETUYECKOMN 9 1 bubnunoreka [HOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 10 1
OCHOBBI TEPMOAMHAMHICH https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubmmoreka [IOK
' da30Bble MEPEXOJIbI https://m.edsoo.ru/7f41bf72




Hroro no pazmeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6nmoreka [JOK
4.1 10
MeKRTpoCTatitia https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 37IeKTpUYeCKUil TOK. TokH B bubmuoreka [JOK
4.2 12
Pa3IUYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




11 KJIIACC

KosmnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aejioB U TeM (mndposrie)
Ne n/m Kontpoabnsie | IpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Pazgen 1. JIEKTPOJAUHAMUKA
MaruuTtHoe nose. J1eKTpOMarHuTHas bubmmoreka [TOK
1.1 11 1 3
WHIYKIHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHuyecKue U 3IEKTPOMAarHUTHBIE 9 1 bubnuoreka ITOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHu4ecKue U 3JIEKTPOMarHuTHbhIC 5 1 bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onririca https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszen 3. OCHOBBI CIIEIITUAJILHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crielIMAIBHON TEOpUU 4 1 bubnmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nuoreka [JOK
4.1 i
MICMEHTEI KBAHTOBOH OITHIH 0 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aroma 4 bubnmoreka [IOK




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

4.3 ATOMHOE SIApO

bu6nuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazgeny

15

Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHUH U aCTPOPU3UKH 7 bubmoreka LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny 7
Paznen 6. OBOBIIAIOLIEE [IOBTOPEHHUE

6.1 Ob6o0miaromee MOBTOPEHUE 4 ﬁ;g;ﬁ?;%iicﬁfﬂ £41c97¢
HWroro mo pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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