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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOr0 YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3ysbTaTaM
OCBOEHHUSI OCHOBHOW 00pa3oBaTelbHOM mMporpamMmsbl, npeactaBieHHbIXx B OI'OC
COOQO, a Ttaxxke c yu€roMm denepalbHON paboueit mpozpammsl 60CHUMAHUA W
KOHIIEMNIINK TpernojaBaHus ydeOHoro mpeamera «dusmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickoit denepanuu, peanu3yrommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HaAMpaBieHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux ¢u3rke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-/EATEIbHOCTHOTO
noaxona. I[lporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpPEIMETHBIM pPE3yIbTaTaM
OOy4eHHMs, @ TAKXKE YUYUTHIBAET HEOOXOAMMOCTbh PEATH3ALUU MEXKIPEIMETHBIX
CBA3€H (U3BMKM C €CTECTBEHHO-HAy4YHbIMU Yy4Ye€OHbIMU mpeaMeramu. B Hel
OIPENENAIOTCS OCHOBHBIE LIETM M3y4YeHUs (PU3MKH Ha yPOBHE CPEAHEr0 OOIEro
o0Opa3oBaHUsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no (pu3nKe BKIIOYAET:

e IUIAHUpYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKu Ha 6a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJiaM 00yUYeHUS;

e coJepxkaHue yueOHoro npeaMera « Ou3uka» mo rogam oOydeHuUs..

®du3rka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyNHas B
KauecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyxaromiem Mupe. [IIKombHbIN Kypc (GU3HKHA — CUCTEMOOOPA3YIOIIHIA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3HMUECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIECCOB W SBJICHUH, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpadueit u actpoHomuen. Vcmosib30BaHME U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOrMH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHUS
KOCMOCA, IOJYYEHUS HOBBIX MAaTe€pHaloB C 3aJaHHBIMH CBOMCTBAMH U JPYIHX.
W3ydyenue ¢Gu3MKH BHOCHUT OCHOBHOM BKJIaJ B (DOPMHUPOBAHHE ECTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarouiuxcs, B (popMuUpOBaHME YMEHUU MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS NP BHITIOJHEHUU UMHU Y4E€OHBIX HCCIEIOBAaHUMN.

B ocHoBy kypca ¢u3WKu 1y YpOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
IIOCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUU € HEH KypcC SBISIETCS JIOTMYECKU
3aBEPILICHHBIM, OH COJIEPKUT MaTepuai U3 BCEX Pa3leioB (PU3MKH, BKIKOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn eenepanusayuu. B cooTBeTcTBUM ¢ HeW Marepual Kypca (QHU3UKU
o0BeIMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmum B Kypce sBisercs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSAX MaTe€puu, BEUIECTBE U
TnoJie.

Hoes eymanumapuzayuu. E€ peanuzanusi NpeanosiaraeT HCIOJIb30BaHHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKONM HAayKH, OCMBICICHHUE CBSA3H Pa3BUTHUSA
bu3ukn ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpodIeMamMu.

Hoes  npuxnaonoti uanpasnennocmu. Kypc (usuku  npeamnonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKHX M TEXHOJOTMYECKHX IPUIIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes oxonocuzayuu peamuzyeTcss TOCPEICTBOM BBEIEHUSA 3JIEMEHTOB
COJEpKaHUs, MOCBSIICHHBIX JKOJIOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJOTHMM, a Takke 0O0CYXIECHHUA
po0JIeEM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca ()U3MKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu ((HOpMHUPOBAHHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3HUYECKOW TEOPUH, POJIU (PYyHIAAMEHTAIBHBIX 3aKOHOB U
IPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHUSAX O MPUPOAE, TpaHHUIAX
IPUMEHUMOCTH TEOPUM, JJIA OIHCAaHHUA €CTECTBEHHO-HAYYHBIX SIBJICHHH H
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU Pean3yeTcs Mpexie
BCEro 3a CYCT OPraHM3alMU SKCIEPUMEHTAIBHON JEesTeIbHOCTH O0YyYaroUIXCs.
Jlnst  6a3oBoro ypoBHA Kypca (HM3MKM — O9TO UCIOJIb30BAaHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U JabOpaTOpHBIX padoT,
KOTOphIE B IporpamMme no (pusuke oO0beAMHEHBI B OOIIUNA CIHUCOK YYEHUYECKHUX
MpaKTUYECKUX padoT. BbljeneHre B yKa3aHHOM IEepedHe JabopaTOpHBIX padoT,
IPOBOJMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISIETCS  Y4YaCTHUKaMHU
o0pa3oBaTeNpHOrO IMpoliecca MCXOAS U3 OCOOEHHOCTEH IUIAHUPOBAHUA U
ocHamleHus kabunera ¢Qusuku. Ilpm 3TOM obOecrneunBaeTcsi OBJIAJICHUE
OOyYalOIIMMHUCS YMEHUSIMU MPOBOJUTH KOCBEHHbIE H3MEPEHMsI, HCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonpioe BHUMaHWE YAENAETCS PEIIEHUIO PACYETHBIX M KaYECTBEHHBIX
3anay. Ilpu 3TOM ISl pacyeTHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/ladyd C SBHO
3aJlaHHOM (PM3UYECKON MOJENbIO, TO3BOJISIIOIINE IPUMEHSTh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasfeia Kypca, TaKk U MHTETPUPYS 3HAHUSA U3
pasHbIX paszzaenoB. i1 KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUs1 (U3NYECKUX SIBICHUN M TPOIECCOB B OKpY)KAIOIIEH
KU3HH, TpeOyronue BhIOOpa (PU3WYECKON MOJEHH JUIsl CUTyalluu TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k marepuaigbHO-
TEXHUYECKOMY OOECIeYeHHI0 ydeOHOro tpoiiecca 0a30BbId YpOBEHb Kypca
¢bu3MKN Ha ypOBHE CpeiHero o01ero o0pa3oBaHus JOKEH U3Y4aThCs B YCIOBHSIX
IpeaIMEeTHOro KaOuHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOMHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO LHMKiIa. B kabuHeTe (U3UKUA NOJDKHO OBITH
HEeoOXoauMoe J1abopaTopHOE OO0OpYAOBAHHWE JUISl BBINOJHEHUS YKa3aHHBIX B
nporpamme 1o GU3NKe YYSeHHUUYECKUX MPAKTHYECKUX padOT M JIE€MOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHCcTpalluOHHOE  00OpyJ0oBaHuEe (POopMHUpyeTCS B COOTBETCTBUM C
MPUHITUIIOM MHHHUMAJIBHOM JOCTaTOYHOCTH ©  O0OECIeYMBAaET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe 1o (U3MKE KIIIOYEBBIX JAEMOHCTpAlMNA st
UCCJICIOBAHMUSI  M3Yy4Yae€MbIX  SIBIIGHUW UM  MPOIECCOB, OMIIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlaGopatopHoe oOOpyJOBaHUE JJISI YYECHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUIE TEMATHUYCCKUX KOMIUICKTOB W OOCCIEYMBAETCS B PacueTe
OJHOTO KOMIUICKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKhe KOMILJICKTHI
7a00paTOpHOTO O0OPY/IOBAaHUS JOJKHBI OBITH TIOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMH LIETISIMUA U3YUYCHUS PUBUKHU B 00IIIEM 00pa30BaHUM SIBIISTFOTCS:

o (opmupoBanue HHTEpeca M CTpEeMJICHUS OOYYArONIMXCS K HAyYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIJICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opmMupoBanue yMeHHH OOBSCHITH SBJICHHS C HCIIOJB30BAaHUEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONHM (PU3MKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne dTUX TIeJIe 00eCTIeYrBAETCSl PEIICHUEM CIICAYIONINX 33134 B

nporuecce u3ydeHus Kypca GU3NKH Ha YpOBHE CPEHEro o01iero oopa3oBaHus:



e TmpuOOpETEeHHE  CHUCTEMbl  3HaHUK 00  0o0mMX  (PU3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHWE YMEHHMHA TPUMEHATH TEOPCTHUYECKHUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOJE U IS TPUHATHA
MPAKTHYECKHUX PEIICHHUH B MOBCEAHEBHON KU3HMU;

e OCBOCHHE CHIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3aJaHHON
dusznyeckoil Monenblo, 3alay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHLHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4U;

e TOHMMaHHE (UINYCCKUX OCHOB W MPHUHIIMIIOB JCHUCTBUS TEXHUYECCKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
bu3MYECKUX SKCIIEPUMEHTOB, aHAIW3a W HHTEPHpPETAluu HH()OpMAIIHH,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUHM JI Pa3BUTUS YMEHHUM MPOEKTHO-HUCCIIEI0BATENBCKOM,
TBOPYECKOH /1€ATEIbHOCTH.

Ha wusydenne ¢usuku (0a30BbliI ypOBEHb) Ha YPOBHE CpPEOHEro OOLIEro
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZIEIIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (PU3MKE TMepeyeHb Ja0OPATOPHBIX W
OPAKTUUECKUX paboT SIBISETCA PEKOMEHJOBAHHBIM, YUWUTEIb JE€JIaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTBHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXAHUE OBYYEHMUAA
10 KJIACC

Paznen 1. ®u3zuka u MeTOAbl HAYYHOI'O MIO3HAHMS

®usnka — Hayka O npupozae. HaydHble MeTOABl MO3HAHUSA OKPYKAIOILIETO
mupa. Ponp dKkcnepuMeHTa W TEOpUM B IIPOLIECCE ITO3HAHUS IPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SBICHUA W MpolrieccoB. HayuHble THIIOTE3HI.
dusnveckre 3aKOHbI U TEOPHUH. ['paHUIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
[IpyHIMIT COOTBETCTBUS.

Ponp u mMecto ¢usnku B (GOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle W LHUQPPOBbIE HU3MEPUTEIbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JBUKEHUS.
Cucrema otcuera. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, MX MPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE IBMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U M[epeMEUICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE MajieHue. Y CKOpeHue CBOOOIHOTO MaJICHHUSI.

KpuBonmHetHoe  nBWKeHWEe. J[BHKEHHWE  MaTepualbHOW  TOYKHA IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBHIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obparienus. LleHTpocTpeMuTENbHOE YCKOPEHHE.

TexHuyeckue YCTPONCTBA U MPAKTHUUECKOE MPUMEHEHUE: CIHIOMETP,
JIBI)KCHUE CHAPSIJIOB, IIETTHBIC 1 PEMCHHBIC MTepeIayu.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCYETA, WILTIOCTPAIUS KUHEMATUYECKUX XapaKTePUCTHUK
JIBU>KCHUSI.

[IpeobpazoBanue IBHKEHUM C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABMKEHHS Tejla, OPOILIEHHOTO TOJ YrjoM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJCHHUS.

Hanpagiienue ckopocTy npu JBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHne HEpaBHOMEPHOTO JBWXKEHHS C LEIBIO ONPEAECIEHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY NYTSIMHU, MPONACHHBIMU TEIOM 3a
MOCJIEAOBATENbHBIE paBHBIE MPOMEXKYTKA BpPEMEHHM TMPHU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

W3y4yenue nBrKeHUs Tena, OpPOIIICHHOTO TOPU30HTATIBHO.

Tema 2. /lunamuxa

[IpuHmmn  otHOocuTenbHOCTM  ['aymumesa.  IlepBeii 3akoH  HeroToHa.
HNHepunalibHbIE CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuia Tsbkectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunbl Tpenus (1mokosi, ckoyibkeHus, kauenus). Cuia tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbXEHUs U cuiia TpeHus: nokos. KoadduimeHnt tpenus.
Cuita conpoTUBIIEHUS MPU IBU)KEHUU TEJa B KUIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnedo cumibl. YcnoBug
PaBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MOIIINUITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHune nHepum.

CpaBHeHHME MacC B3aUMOICMCTBYIOIINX TE.

Bropoit 3axkon HeroToHa.

N3mepenune cuin.

CroxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBECHUS TBEPOTO Tena. Bubl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
pEe3nMHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanre yCIOBHM pPaBHOBECHS TBEPIAOTO TeNa, HMEIOUIErO0 OCh
BpalICHUSI.

Tema 3. 3akonsl coxpanenus é mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Tena), CHUCTEMbl MaTepUalIbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITyJIbCa Tela. 3aKOH COXPaHEHUs HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIIHOCTH CHJIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIus YIpPYro
nedbopmMupoBaHHOM — npykuHbl.  [loTeHIManbHas  JHEprusi Tela  BOJIU3H
ITOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple W HENOTCHUUAJIBHBIE  CHJIBI. CBsi3b  paboOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpAaHEHUSI MEXAaHUYECKON SHEPTUHU.

Yrpyrue v Heyrpyrue CTOJIKHOBEHUSL.

TexHuyeckue yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHHUE: BOJOMET, KOMEP,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoa mOTEHIMATBLHON SHEPTUH B KHHETHYECKYIO U 00pPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3yyenue abCONMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIBYX OAMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBs3u pabOTHI CUIIBI ¢ M3MEHEHUEM MEXaHUYECKOW IHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Pa3nen 3. MoJgiekyJisipHasi pu3nka ¥ TepMOIMHAMHUKA
Tema 1. Ochoevl MOEKYNAPHO-KUHEMUYECKOU Meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. uddysus. Xapakrep IBHXKEHUS U
B3aUMOJECUCTBUS YaCTUIl BellecTBa. MoOJEnu CTPOEHHsS Ta30B, JKUAKOCTENM U
TBEPJIBIX TEJI U 0OBSICHCHHE CBOMCTB BEIIIECTBA HA OCHOBE ATUX Mojeiei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e¢ usMmepenue. lllkama temmneparyp
Llenscus.



Mopens  upeanbHOoro rasa. (OCHOBHOE YpaBHEHUE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACabHOrO Ta3a. AOCOIOTHAs TeMIepaTrypa Kak Mepa
CpeIHEN KWHETHYECKOM DJHEPrMU TEIUIOBOTO JBMWXKEHWA dvactul rasza. [llkama
temneparyp KeneBuna. ['a3oBbie 3akoHbl. YpaBHeHne MeHneneesa—KianenpoHa.
3akoH JlanbToHa. M3omponeccsl B UACATBHOM Ia3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduyeckoe MpeACTaBICHHE HM30MPOLIECCOB: H30TepMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OmnbIThI, JOKAa3bIBAIOIINE IHWCKPETHOE CTPOEHHUE BellecTBa, (hoTorpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OmnpiThl 0 AP HY3UU KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JIOKa3bIBAOIINE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOIO
B3aMMO/JICUCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHMS MJACAIBHOIO Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomul

Onpenenenne Macchl BO3yXa B KJIIACCHOM KOMHAaTE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCUMOCTH MEXKy ITApAMETPAMU COCTOSTHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoauHamMuueckass cucteMa. BHYTpEHHssI SHEpPrus TEPMOAMHAMUYECKON
CUCTEMBI U CIOCOOBI €€ u3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHs s
DHEPrusl  OAHOATOMHOTO  HJEANbHOrO0  Tra3a.  Buael  Temuonepenayu:
TEIUIONTPOBOAHOCTb, KOHBEKIIUS, U3JIy4eHHUE. Y IeJIbHAS TEIUIOEMKOCTh BEILECTBA.
KosmuecTBo TEIUIOTHI PH TEIUIONEepesaye.

[Tonsitue 006 ammabatHoM mporiecce. l[lepBwIii 3aKOH TEPMOJAMHAMUKHU.
[Ipumenenne mepBOro 3aKOHAa TEPMOJMHAMHUKUA K wm3ompolieccaM. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

Btopoit 3akon TepmoaumHaMuku. HeoOpaTMMOCTh MPOIECCOB B MPUPOJE.

TemnoBble  mammHbl.  [IpuHUMOBI  AEWCTBUSA  TEIUIOBBIX  MAIIIMH.
[IpeoOpa3zoBanusi SHEpruM B TEIUIOBBHIX MammmHaX. Koadduiment mnonae3Horo
nericTBus TeruioBord MammuHbl. I{ukn KapHo M ero ko3 @UIMEHT IOJIE3HOTO
JNENUCTBUS. DKOJIOTMUYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



TexHu4yeckue YCTpOMCTBA M MPAKTUYECKOE IPHUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

W3meHeHue BHYTpPEHHEH SHEPrUd Tejla MPU COBEPIICHUH pPaOOThI: BHUIET
npoOKW W3 OYTBUIKM TIOJA JCHCTBHEM CXKAaTOTO BO3/AyXa, HarpeBanwe 3¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOIEMOHCTPALINS).

N3meHeHne BHYTpEHHEH 3Hepruu (TeMIiepaTypbl) Teja Mpu TeIionepeaaye.

OnelT 1O anuabaTHOMYy pAaCIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOHHBI, ABUTATENSI BHYyTPEHHETO CTOPAHMSI, PEAKTUBHOTO
JIBUTATEISL.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHne ynenbHOU TEII0EMKOCTH.

Tema 3. Aepezammusie cocmoanusn eewiecmea. Dazoevie nepexoonl

[TapooOpazoBanue u koHjeHcanus. Vcrnapenue u kunenue. AOGCOIOTHAS U
OTHOCHUTENIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemuioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBepaoe Teno. Kpucraminueckue u aMoppHbie Tea. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakne xpuctambel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

YpaBHeHuUe TEI0BOTO OanaHca.

TexHuyeckue yCTpPOMCTBA W TNPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHUasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu NoHW>KEHHOM JaBJICHUH.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOmnronenne HarpeBaHus U MIIaBJICHUS KPUCTAJTMYECKOTO BEIIECTRA.

JleMoHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepeHre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

Paznen 4. DnekTpoamHamMuKka
Tema 1. dnekmpocmamuxa
OJNeKTpU3alus Tel. OJEKTpUYECKUM 3apsia. JlBa BuAa DIEKTPUYECKUX
3apsnoB. [IpOBONHMKM, OUANEKTPUKUA W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
IIEKTPUUECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kymona. ToueuyHbIl 31EKTpUUECKUI 3apsi.
OnekTpuyeckoe rmone. Hampsok€HHOCTh  dyekTpudeckoro noiid.  [IpuHnmn



CYyNEPHO3ULUN DIEKTPUUYECKUX Toiel. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
HOJISL.

PaGora cun  snekrpocratnueckoro  moina.  [lorenuuman.  PasHocTh
NOTeHUUAIOB. [IpOBOOHUMKM W JUANEKTPUKU B DIEKTPOCTATHYECKOM IIOJIE.
JlvanexkTpryeckas MpOHULIAEMOCTb.

OnekTpoeMKocTh. KoHieHcaTop. DIEKTPOEMKOCTh IUIOCKOr0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOTO KOHEHCATOopa.

TexHuyeckue yCTpoHMCTBA M NPAKTHUYECKOE NPUMEHEHHE: DSIIEKTPOCKOIL,
IEKTPOMETP, DJIEKTPOCTATHUYECKAsl 3allliTa, 3a3eMJICHHE DIICKTPONPHOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO U IPUHLIMI IEUCTBUS JIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B AIIEKTPOCTATUYECKOM TOJIE.

DneKTpocTaTuuecKas 3auTa.

JIMPAEKTPUKH B DJIEKTPOCTATUIECKOM TIOJIE.

3aBUCHMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOWIAIA
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprust 3apsiKEHHOT0 KOHJIEHCATOpAa.

Yuenuueckuii oxcnepumenm, nabopamopmsvie pabomul

N3mepeHune 31eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwii 31ekmpuueckuit mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCIIOBHS CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
Hcrounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma a1 yyacTka HEenH.

DJIEKTPUYECKOE COMPOTUBJICHUE. YEIbHOE COMPOTUBIICHUE BEIIECTRA.
[TocnenoBaTenbHOE, MapalIeIbHOE, CMEIIIAHHOE COSTMHEHHE MPOBOTHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyms—Jlenma.  MomHOCT
ANEKTPUUYECKOTO TOKA.

DJIEKTPOJIBIXKYILAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE MCTOYHHKA TOKA.
3akon OMa 15t TOJIHOM (3aMKHYTOM) 3JieKTprueckoil rienu. KopoTkoe 3aMbIKaHue.

DneKTpoHHas IIPOBOJIMMOCTb TBEPJIBIX  METaJUIOB. 3aBUCUMOCTD
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIPOBOIUMOCTb.

DnexTpudecKuii TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[ToympoBOTHUKH. CoOcTBeHHast u MpUMecHast MIPOBOIUMOCTD
noTynpoBoHUKOB. CBolicTBa p—N-niepexoaa. [loaynpoBoHUKOBEIE TPHUOOPHI.

ONEeKTpUYeCKi  TOK B pacTBOpaXx MW  pacIulaBaX  AJIEKTPOJUTOB.
DNEKTPOIUTHYECKAs IUCCOLMAUA. DIEKTPOIIH3.



OnexkTpuyeckuid TOK B raszax. CamMOCTOSATENBHBIM M HECAMOCTOSITEIIBHBIN
paspsa. Monnus. [1nazma.

TexHUYecKHue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIEepMETp,
BOJIbTMETP, pPEOCTaT, MCTOYHHUKH TOKa, OJJIEKTPOHArpeBaTeIbHbIE MPUOOPHL,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIN JUO,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN TNO/I, TabBAHUKA.

Llemoncmpayuu

M3MepeHne Chiibl TOKA U HalpsHKEHUS.

3aBUCUMOCTh COIPOTUBIICHUS HUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMeniaHHOe COeIMHEHUE TPOBOTHUKOB.

[IpsmMoe w3MepeHHe OSIEKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblKaHuE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COITPOTUBIIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii pa3psa 1 IpOBOJAUMOCTb BO3AYXaA.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvie padomoi

N3yyeHue cMEIIaHHOr0 COeIMHEHHSI PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa W €r0 BHYTPEHHETO
COIIPOTHBIICHUS.

HaOmronenue snexkrposmsa.

MexnpeaMeTHbIe CBA3M

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyIiecTBIsETCS C
YU4ETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMHM MaTEMaTUKH,
OMOJOrMu, XUMHUH, reorpadu U TEXHOJIOTHUH.

Mesicnpeomemnuvle nousimusi, CBSI3aHHbIE C HW3YYEHHEM METOJIOB HAYYHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, runoresa, (Qu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndeckoe ABIKEHUE B KUBOW mpupoje, Auddysusi, ocMoc,
TEMJI000MEH >KMBBIX OPraHW3MOB (BUIbI TEIUIONEPEAAUuH, TEIJIOBOE PAaBHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHASI Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEH M



ra3oB, JJIGKTPUYECKHE CBOWCTBA METAILJIOB, 3JIEKTPOJIUTUYECKAS] IHUCCOLUAINS,
rajbBaHUKA.

l'eoepaghus: BnaxxHOCTb BO3/yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TPEHUSI B TEXHUKE, NOMAIIUIMHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYrHue), JIBUTaTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MaTEpHAJOB, B TOM YHUCJIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTaTHYECKasl 3alluTa, 3a3eMJICHUE JJIEKTPONpUOOpOB,
KCEpOKC, CTpYHHBIH MPUHTED, AIIEKTPOHArpeBaTEeIbHbIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raTbBaHUKA.

11 KJIIACC

Pa3znen 4. JnekTpoauHamMuKa

Tema 3. Mazcnummnoe none. InNeKmpomMazHumMHAaA UHOYKYUSA

[locTossHHBIE ~ MarHuThl.  B3aMMOAENCTBHE  IMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [lpuHIMO cyneprno3unuu
MAarHATHBIX MOJieW. JIMHUM MarHWTHOM MHAYKUMU. KapThHAa JNUHWKA MarHUTHOU
WHIYKIWH T0JI [IOCTOSHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JIMHHHA WHAYKIUU
MAarHuTHOTO TOJIS JJIMHHOTO IPSMOrO NPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJAHUKA, KATyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOAYJIb U HAITPABJICHHUE.

Cuna Jlopenua, e€ MOIyJb U HalIpaBJIeHUE. [BUKEHUE 3apSKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOoTOK BeKTOpa MarHMTHOM
UHAYKOUU. OJIEKTPOABIDKYLIas Cujla HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu dapazes.

BuxpeBoe nanekTpuyeckoe moJsie. ODNEKTPOABMKYLIAs Cujla WHIYKIUU B
MIPOBOJHUKE, IBMXKYILLEMCS IOCTYMATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenna.

NHAyKTUBHOCTh. SIBJIE€HHME CAMOMHIYKIMU. OJCKTPOABIKYIIAS  CHJIA
CaMOMHAYKLIUH.

DHEPrusi MAarHUTHOTO MOJIS KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpoMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: TIOCTOSIHHBIE
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE AJICKTPOHHOTO ITyYKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3anmonenicTBue AByX MPOBOJAHUKOB C TOKOM.

Cunia Ammnepa.

JenctBue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBHXKYIIEH CUJIbI UHIYKIIUU OT CKOPOCTH M3MEHECHUS
Mar"HuTHOTO ITOTOKA.

SIBeHre CaMOMHAYKIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabonol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue nelcTBUSA MOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pa3nen 5. Koste6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumuble Konedoanus

Konebarenbnas  cucrema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHUS.
["apmonnyeckue kosnebanus. [lepuona, yactora, amrmmutyna u (asa KojaeOaHUIA.
[IpyvHHBIN MasATHUK. MaTeMaTU4eCKUNM MaATHUK. YPABHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue s3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHS B
UJICATPHOM KOJICOATEIbHOM KOHTYpE. AHAIOTHS MEXIYy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMHU  KosieOaHusiMu. Dopmyna TomcoHa. 3akoH coXpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii TOK. CHUHYCOMOAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHHE CHJIBI TOKA H
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedICHUE ANEKTPUUECKOM
SHEPryuU. DKOJIOTUYECKUE PUCKHU IPHU IMPOU3BOJCTBE AIEKTpOIHEpruu. KynbTypa
MCMOJIb30BaHUS 3JIEKTPOIHEPTUU B TTIOBCEAHEBHOM KU3HMU.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHECHHUE: DIICKTPUUYECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJieOaTENbHOW CHUCTEMbI (TIPYKUHHBIN WM
MaTeMaTHYECKUI MasSTHUK).



HaOmronenue 3atyxaromux KojgeOaHuH.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJICOAHUM.

HaOnronenue pezoHanca.

CB0OOIHBIE 2JIEKTPOMArHUTHBIE KOJICOAHMS.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mnpuU MOCIIENOBATENIBHOM COEAMHEHUU PE3UCTOpPA, KATYLIKH
WHIYKTUBHOCTHU Y KOHJIEHCATOpA.

Mopenb TMHUY 3JIEKTPOIEPENAUN.

Yyenuueckuii oxcnepumenm, 1abopamopmsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpHOa MajbIX KOJieOaHWI Tpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 ITOCIEAO0BATEIBHO
COCIMHCHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbl

MexaHnueckue BOJHBI, ycioBUSL pacnpoctpaneHus. llepumoa. CxopocTb
pacrpocTpaHeHusT W JiuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WuTtepdepenius u iudpaxiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTth 3Byka. I'pomkocth 3Byka. Bricota Tona. TemOp 3BykKa.

DJIEKTPOMArHUTHBIE BOJIHBL. Y CJIOBUS M3TYyUYCHUS AJICKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HWE, MPEJIOMIICHUE, MoJspu3anus, Judpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMATrHUTHBIX BOJIH.

[IIxana >meKTPOMarHUTHBIX BOJH. [IprMeHeHue 2JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3M U TeNIeBUICHUA. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyeckue yCTpOMCTBA M MPAKTUUECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEIULMHE, panap,
paIuoONPUEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCTpaHEHNE MTONIEPEYHBIX U MPOI0TIHHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus ¥ IpeJIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaOmronenue untepdepeHnu u iuppakiimi MEXaHMIECKUX BOJH.

3BYKOBOI pEe30HAHC.

HabGnronenue cBS3u TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aMIUTUTYAOW W
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanre  CBOMCTB — JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTPaKEHHUE,
nperoMIIeHUE, ONspu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckas ontuka. lIpsMonuHENHHOE pacnpoCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpaxkeHue cBera. 3akoHbI oTpaxkeHus cBeta. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMJIICHUS CBeTa. AOCOIIOTHBIN TTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CnoxHbIi cocTaB 6enoro csera. Liper.

Cobuparouie u pacceuBaromve JuH3bl. ToHkas usmH3a. DokycHoe
paccTosiHME W ONTHYEeCKas cuia TOHKOM auH3bl. [locTpoeHue uzoOpakeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JUH3BI. YBeJIUYEHUE,
JABAEMOE JIMH30M1.

[Ipenespl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOUHUKH.
VYcnoBusa HaOMOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHLHOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBeta. JudpakiuoHHas pemieTka. YcCloBUE HaOIIOACHUS
[JIABHBIX ~MAKCUMYMOB IMpUM MaJ€HUH MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIICTKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmapaT, NPOEKIMOHHBIA anmapaTr, MHKPOCKOMN, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIICTKA, MOJISIPOU.

Jlemoncmpayuu

[IpsiMonIMHENHOE pPACIIPOCTPAHEHHE, OTPAXKEHHE M IPEJIOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHne. Moiesib CBETOBOIA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue nnrepdepeHimu crera.

HaOGmonenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue CreKTpa ¢ MOMOILBIO PU3MBI.

[Toy4yenue crekTpa ¢ mMOMOIIBI0 TUPPAKITUOHHON PEIICTKH.

Habmronenue nossipuszanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomoi



W3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.
HccnenoBanue cBOWCTB U300pAKEHU B JIMH3AX.
HaGmnronenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI ClIeMAJILHOI TEOPUU OTHOCUTEIbHOCTH
I'panuubl  NPUMEHUMOCTM  KJIACCUYECKOM  MeXaHuku.  llocrynatel
CIIELIMAJIbHOW TEOPUHM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTH MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpaICHHUE
JUTVHBI.
OHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ aHeereﬁ U UMITYJIbCOM peHHTHBHCTCKOﬁ HYaCTHUIIbI. 9Hepm;1
ITOKO4I.

Pasznen 7. KBantoBasi puznka

Tema 1. Inemenmot K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTUs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccienoBanue Gpororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenne OiinmrerHa s Goroaddexra. «KpacHas rpanuiay
dboTtorddekra.

Jasnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHeMHEro poTodddekra.

Ceeroauos.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas mognens aroma. Ilocrynarel bopa. M3znydyenune wu moriomeHue
(GOTOHOB MpU MEpexojie aToMa C OJHOIO YPOBHS DPHEPruuM Ha Apyrou. Buabl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BousiHOoBBIE cBoOVicTBa yacTul. Bonnel ne bpoinsa. KopnyckynsspHo-BOIHOBOM
JTyaTnu3M.

CHOHTaHHOE U BBIHYKJACHHOE U3TyYEHUE.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue IIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvaTsix CIEKTPOB U3TyYEHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomoi

HaOnroienue nuHeiyaToro CreKkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI, JT0Ka3bIBAIOLIUE CIIOXKHOCTh CTpoeHus sapa. OTkKpeiTHE
paanoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuio  coctaBa
panuoakTMBHOTO u3mMydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4YCHUS.
Biusinue pairioakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA U HeWTpoHa. HykionHas moxens siapa [elizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anbda-pacniaz. OJEKTPOHHBIM UM TMO3UTPOHHBIN Oera-pacnaa. [‘amma-
U3JIy4eHue. 3aKOH PaJuOoaKTUBHOTO pacraja.

DHeprus CBsI3M HYKJIOHOB B sjipe. SAaepubie cuibl. JledexT maccsl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIep.

SAnepnwiii peakrop. TepmosimepHsiii cuHTe3. IlpobiemMbl M NEPCHEKTUBHI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHbI€ YacTULbl. OTKPBITHE MO3UTPOHA.

MeTobl HAOTIOIEHUS U PETUCTPALIMH FJIEMEHTAPHBIX YACTHII.

dyHaMeHTanbHbIE B3aUMOICHCTBUA. EMMHCTBO (hU3nveckoil KapTHHBI MUpA.

TexHuyeckue ycTponcTBa U MPAKTHUYECKOE TPUMEHEHHE: JO3UMETP, Kamepa
Buinbcona, simepHbIil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

CYeTUrK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii oxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB 4acTHIl (10 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DyieMeHTBI ACTPOHOMMH U ACTPOPUZNKHU

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMHUH.

Buna 3Bé3aHoro nHeba. Co3Be3ausi, spKUe 3BE3JbI, IUIAHETHI, UX BHJIUMOE
JIBIDKEHHE.

ComnHeunas cucteMa.

Cosnne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua U 3BE3.
3B€3/Ib, UX OCHOBHBIE XapaKTEPUCTUKHU. JlparpamMma «CHeKTpajdbHBIM Kiacc —
CBETUMOCTBY». 3BE3JIbI TJIABHOM IIOCJICAOBATEIHLHOCTH. 3aBHUCHUMOCTL «Macca —
CBETHUMOCTBY» [IJI1 3BE3J TJIAaBHOM TMOCIIE€IOBATEIHbHOCTH. BHyTpeHHEe CTpoeHHE



3Be311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunbiii [Iyte — Hama I'amaktuka. Ilonmoxenune m naBwkeHue CosiHIAa B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B SApPAX
TaJaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa006ima. Paz0eranue rajiakTuk.
Teopus bonpmoro B3peiBa. PennkroBoe nusinyyeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

HepemieHubie mpo0JieMbl aCTPOHOMUM.

Yuenuuecxue nabarooenus

HaOnronenusi HEBOOPYKEHHBIM TJ1a30M C KMCIOJIb30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUH TSI OPE/ICTICHUs TIOJIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JlaTy: OCHOBHBIE c03Be3/1ist CeBEpHOro MOJyIIapus U IPKUE 3BE3IbI.

Hab6mronenus B reneckon JlyHel, minanet, Maeunoro [lyTu.

Oo6o01maromniee MOBTOPEHHE

Ponb ¢u3uku U acTpOHOMHMM B IKOHOMHYECKOM, TEXHOJOTHMUYECKOM,
COILIMAJIBHOM M ATUYECKOM cepax esaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (HU3UKU
Y aCTPOHOMHH B COBPEMEHHOI HAy4YHON KapTHHE MUPA, pOJb (PU3NUECKON TEOpUH
B (opMHUpOBaHUM MPEACTABICHUNA O (PUIMUECKON KApTUHE MHpPA, MECTO
(bu3nYecKol KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABICHUMN O PUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca usuku 6a30Boro ypoBHs B 11 kiacce OCyIIECTBISETCS C
Y4ETOM COJEPXKATEIbHBIX MEXIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMONOTHU, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimus, CBS3aHHBICE C M3YYCHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJIEHWE, Hay4YHbI (akT, TUMOTEe3a, (Pu3nyYecKkas BETUUYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIeHHWE CHUCTEMbl YPABHEHUW, TPUTOHOMETPUUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPbl U MX MPOEKIMU HA OCU KOOPJMHAT, CJIOKEHHE BEKTOPOB,
MPOU3BOJHBIC DJIEMEHTAPHBIX (YHKIIUN, TMPU3HAKKA TMOJ00US TpPEYroJbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX (GUryp u o0beMa Ted.

buonocusn: »nextpuyeckue SBICHHUS B KUBOW MpUpOJAE, KoyeOaTebHbIC
JIBVKECHUS B KUBOW MPUPOIEC, ONTUUECKUE SIBIICHUS B KMBOM MPUPOIE, IEUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKask CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl OOpa30BaHUS KPUCTAULINYECKOW PEIICTKH, CHEeKTPATbHBIN
aHaJN3.



l'eocpagusa: marHuTHbBIE TONIOCA 3€MJIM, 3aJ€KU MAarHUTHBIX Py,
dhoTOCHEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICCHUH.

Texnonoeus: NWHUM DBIEKTpONEpEAady, TEHEPATOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIWOHHAS I€4b, pajap, PaAUONPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, NMPOEKIIMOHHBINA amnmapar, BOJIOKOHHAS OITHKA,
CoJTHEeYHas Oatapesi.

IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpeamera «®Pu3nka» Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBanus (0a30BbIN YPOBEHB) MOJDKHO OOCCIEYUTH ITOCTHIKCHHE CIICAYFOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS yueOHOTO mpeameTa «Dusmkay JoIKHbBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIHUXCS PYKOBOACTBOBATHCSA
Cc()OPMUPOBAHHON BHYTPEHHEN MO3MLMENH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX
OpUECHTALIMN, TO3UTUBHBIX BHYTPEHHHUX  YOEXKAECHMH, COOTBETCTBYIOLIMX
TPaIUIIMOHHBIM IEHHOCTSM POCCUUCKOTO OOINECTBa, PACIIMPEHHUE >KU3HEHHOTO
OTbITa U ONBITA JIEATEIHHOCTH B MPOIECCE PEaM3allMd OCHOBHBIX HAIpPaBICHUN
BOCTIUTATEIHHON ACSITENTFHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOT0 BOCIIMTAHUS:

c(OpPMUPOBAHHOCTH TPAKIAHCKON MO3UITUH 00YUAIOIIET0oCs KaKk akKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUIMCKOTO OOIIECTBA;

NOPUHATHE  TPAAWIMOHHBIX  OOIICUETOBEYECKUX  T'YMAaHHUCTUYECKHX U
JIEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTh B MHTEpPEcax IPakIaHCKOTO
o011ecTBa, yyacTBOBaTh B CAaMOYTIPaBJICHUH B 00pa30BaTEIbHON OpraHU3ally;

YMEHHE B3aUMOJIEHCTBOBATH C COLMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C
uX PyHKIMAMU U HA3HAUCHHUEM;

TOTOBHOCTbH K TYMAHUTAPHON M BOJIOHTEPCKON AECATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCITUTAHMSI:

c(hOpMUPOBAHHOCTH POCCUNCKOMN rPa)KJaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYIapCTBEHHBIM CHMBOJIAM, IOCTHKCHHSIM
POCCHICKUX YUYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

c(OpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, STUIECKOTO TIOBECHHUS;



CIIOCOOHOCTh OILICHUBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHbBIE pEUICHUS,
OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B
JEATEIIbHOCTH YUCHOTO;

OCO3HaHME JUYHOIO BKJIAJIa B IOCTPOCHUE YCTOMUHUBOTO OYTyIIErO;

4) 3CTeTHYECKOT0 BOCIIMTAHHUSI:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYAs ICTETUKY HAYYHOTO TBOPUYECTBA,
npuUCyIero pu3nyeckoi Hayke;

5) TpyA0BOIr0 BOCIIMTAHUS:

UHTEpPEC K pa3IUyHbIM cdepam npodecCHoHANbHONU JEATEIbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOM M TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oynyiel mpodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3KOJIOrHYeCKOr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpPbl, OCO3HAHHUE TIJIO0OAILHOTO
XapakTepa SKOJOTUYECKUX MPOoOIIieM;

MJIAHUPOBAHUE U OCYIIECTBIICHUE IEUCTBUI B OKpYKAIOIIEH Cpe/ie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHUe OIbITa JIEATEIbHOCTH OSKOJOTMYECKOW HAMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTI'0 MIO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JESITCIIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3ydeHUs:  (U3UKHA  OCYIIECTBIATH  MPOCKTHYID H  HCCIEIOBATEIBCKYIO
NEeATeTbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHBIE yUeOHbIE 1eCTBHS
ba3zoBble Jiornueckue aelcTBUA:
CaMOCTOSITENILHO  (pOpMynUpOBaTh W aKTyallu3UpoOBaTh  MpoOJeMmy,
paccMaTpHuBaTh €¢ BCECTOPOHHE;
ONpeAesiTh IeNIU ACATEbHOCTH, 3aJaBaTh MapaMeTpbl M KPUTEPUU HX
JIOCTHOKECHUS;
BBISIBJIAIT ~ 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B  paccMaTpUBAEMBIX
(bU3NYECKUX SIBJICHUSX;
pa3pabarpiBaTh IUIAH pelIeHUs MPoOJeMbl C YYETOM aHaIM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;



BHOCUTbH KOPPEKTHUBBI B A€ TEIBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOBR
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITEITbHOCTH;

KOOPJAMHUPOBATh W  BBHINOJHATH pabOTy B  YCJIOBHUSX  peajbHOro,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE TTPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Bba3oBble ucciieqoBarebcKue 1eicTBUS:

BJIAJ€Th HAyYHOW TEPMHUHOJIOTHEH, KIIIOYEBBIMH MOHSATHUSMU M METOJAMHU
bu3nUecKoil HayKH;

BJIAJICTh HaBbIKAMHU y4€OHO-UCCIIEIOBATEIBCKON U MPOEKTHON ACSTEIbHOCTH
B 005acTy PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3HUECKOrO COJEp)KaHUs, MPUMEHEHUIO Pa3IUYHbIX
METO/IOB [TO3HAHUS,

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETalliY, MPeoOpa3OBaHUI0 M TPHUMEHEHUIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISITH TPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3WpPOBATh 3ajady,
BBIJIBUTATh THUIOTE3y €¢ PEIICHUS, HAaXOJIUTh apryMEHThI JJisi JO0Ka3aTeIhCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJI€ pEIICHUS 3aJaddl  pPe3yibTaThl,
KPUTUYECKHA OICHUBATH WX JOCTOBEPHOCTH, TPOTHO3UPOBATh N3MECHECHHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh W (OPMYITUPOBATh COOCTBEHHBIC 3aJayll B 00Opa30BaTEILHOM
NEeSATEeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OTICHUBATh MPUOOPETCHHBIN OIIBIT,

YMETh TMEPEHOCUTh 3HaHWS 10 (U3UKE B MPAKTUUECKYIO 00JIacTh
KU3HEESATEIILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC WJICH, TIPE/IIaraTb OPUTHHAILHBIC TIOIXO0bI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora c undgopmanmueii:

BJIAJICTh HABBIKAMHU TOJy4YEeHHs] MH(POpMaUu (PU3UIECKOTO CONEpPKAHUS W3
WCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISTh IIOUCK, aHaJu3,
CUCTEMATHU3AIMIO U WHTEPIpETalio WHGOPMAIIUN Pa3TUYHBIX BHAOB U (hopm
PEICTaBICHIS,;

OIICHUBATh IOCTOBEPHOCTH HMH(POpMAITUH;

UCITOJIB30BaTh  CPEACTBAa  WH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTWI B PEIICHUHM KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPTraHU3AIMOHHBIX
3a7lad ¢ CcoOJoJieHHeM TpeOOBaHUN DJProOHOMUKH, TEXHHUKH OE€30MacHOCTH,



THTHUEHBI, PECypcOCOEpeKCHHs, TMPaBOBBIX H  JTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHI (DM3MUECKOTO COJCpXKAHUS B PasIUYHBIX (opmarax ¢
y4eTOM Ha3zHa4YCHHsI HHPOPMAITUHU U [IEJICBON ayJUTOPHH, BHIOUPAs ONTUMATBHYIO
dbopMy TIpeACTABICHUS ¥ BU3yTH3AIUH.

KoMMyHHKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe AeiiCTBHSA:

OCYILECTBIATH OOIIEHNE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOU AESITEIBbHOCTH;

pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX  CUTyalldii W  CMSr4aTh
KOH(DJIUKTHI,

Pa3BEpHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HMCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHUMATh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYAJTbHON
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C y4E€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

IPUHUMATh ILEJIM  COBMECTHOM  JI€ATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JIEUCTBUSA MO €€ JOCTHXKCHHUIO: COCTaBISATH IUIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHMM YYaCTHHKOB, OOCYXJaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAauyeCTBO CBOErO BKJIAJAa W KaXKJIOrO yYaCTHHKAa KOMaH[bl B
oOIIMii pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OLIEHUBAaTh MJAEH C TMO3UIHMH HOBU3HBI,
OpPUTHMHANIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh TO3UTUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranu3anus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBIBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1aUM;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEUICHUS PACUYCTHBIX M Ka4€CTBEHHBIX
3a]a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON pabOThl C YYETOM HMEIOLIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

paciupsaTh paMKd Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPeINOYTEHHI;

JefaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 3a pelLIeHuE;

OIICHUBATh MPUOOPETECHHBIN OTIBIT;



CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO HJPYAUIMU B 00JaCTH

(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHbIN MHTEJUIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BIAJE€Th HAaBBIKAMHM  TO3HABATENbHON  pedJeKkcuu Kak  OCO3HaHUS
COBEpIIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOIECCOB, MX PE3ylbTaTOB H
OCHOBAHMUH;

UCIIONIb30BaTh MPHUEMBbI PEIICKCUH JIJISl OLIEHKH CUTYaIluH, BRIOOpa BEPHOTO
peleHus;

YMETh OIIEHUWBATh PUCKU U CBOECBPEMEHHO NPUHHUMATH PEIICHUS 10 HX
CHIKEHUIO;

OpUHUMATh MOTHBBI W apryMEHTBhl JPYrHMX TMPU aHalM3€e pe3yibTaToB
JeSITETHHOCTH;

IPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JJOCTOUHCTBA,

OpPUHUMATh MOTHBBI W apryMEHTBhl JPYrHUX TMPU aHAlM3€ pe3yJIbTaToB
NeSITETbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLIMOKHU.

B mpouecce nocTKEHHs] JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOyYaromuXxcs
COBEPIICHCTBYETCS HMOIIMOHATBHBIH UHTEIJICKT, Ipeanoararoun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIIbHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHSA COOCTBEHHOW IMOIIMOHAIBLHOU C(epsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPHUHUMATH
OTBETCTBEHHOCTh 3a CBOC TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATBHCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JTOCTHKEHUIO LEIH U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYTUX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOLIECHUS, CHOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAaNBaTh OTHOIICHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, MPOSIBIISITh MHTEPEC U pa3peniaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K xoHimy oOyuenus B 10 kiacce mpeaMmeTHble pe3ysibTaTbhl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHUHBl MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOU JACATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBI MPUMEHEHUA W3YYCHHBIX (UBUYECKUX MOJICICH:
MaTepuaibHas TOYKa, MHEpLHUAJIbHAs CUCTEMa OTCYETA, ADCOIIOTHO TBEPIOE TENO,
UJCATBHBIA ra3, MOJENIN CTPOCHUS Ta3oB, KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelIeHnU PU3NYECKUX 3aa4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOPUU CTPOCHMS BEIIECTBA U
IEKTPOJMHAMUKH:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  IPSAMOJIMHENHOE
JIBUKEHHE, CBOOOJHOE MAaJIEHUE Tel, IBUKEHHE IO OKPYKHOCTH, WHEPIUS,
B3auMozeiicTBue Tel, AudQy3us, OpOyHOBCKOE TBUKEHHE, CTPOCHUE KUIAKOCTEN
Y TBEPABIX TEJ, U3MEHEHNE 00bEMa TeJl PU HarpeBaHUM (OXJIaXIEHHUH), TEMI0BOE
paBHOBECHE, MCIApPEHUE, KOHJACHCALMs, IUIABJIEHWE, KPUCTAJUIM3alusl, KUIICHHE,
BJIQ&XKHOCTh BO3/yXa, [TOBBIICHUE AABJICHUS r'a3a IIPU €ro HarpEBAHUM B 3aKPHITOM
COCyZE, CBSI3b MEXKIYy IlapaMeTpaMu COCTOSIHHsA ra3a B HM30lpoleccax,
AIIEKTPU3aLUs TEJ, B3AUMOECICTBUE 3aPS/I0B;

OMKCHIBATh MEXAHMYECKOE JIBH)KEHHE, HCIOJb3ys (PU3NYECKHUE BEIMYMHBIL:
KOOpJIMHATa, MyTh, IEpPEMEUIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, cuia,
UMITYJIBC T€Jla, KUHETHYECKasi YHEPrus, NMOTEHIUANIbHAs DHEPrUs, MEXaHU4eCcKas
paboTa, MexaHWYecKas MOIIHOCTb; MpPHU ONHMCAHWU TPABUIBHO TPAKTOBATH
(GU3MYECKU CMBICT HUCIHOJIb3YEMbIX BEIMYMH, WX O0O3HAYEHUS W €IMHMIIbI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIUUYUHY C JIPYTUMHU
BEJIMYNHAMU;

ONMCHIBATh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SBJICHUS,
UCHONB3Ys (U3MUECKHE BEJIMYMHBI: JaBJICHME Tra3a, TeMIeparypa, CpenHss
KMHETHYECKasi HEPIUsl XaOTUUYECKOTO JIBHIKEHHSI MOJIEKYJI, CpPEIHEKBaIpATHUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIJIOThl, BHYTPEHHSAS HHEprus, padoTa rasa,
KOA(P(GUIUEHT TMOJIE3HOTO JIEWCTBUS TEIJIOBOIO JABHUTaTeisl; MpH ONHCAHUU
IPAaBWJIBHO TPAKTOBAaTh (U3MUYECKUNW CMBICT HUCIHOJB3YEMbIX BEJIMYHMH, HX
00O3HAaYeHUsT W EAUHUIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE JIEKTPUUECKUE CBOMCTBA BEUIECTBA U DJIEKTPUUYECKUE
ABJICHUSI (ITPOLIECCHI), UCTIONB3YsT (PU3UUYECKHE BEJIMYUHBI: IJIEKTPUUECKUN 3apsij,
IIEKTPUYECKOE MOJIE, HAIPSHKEHHOCTD IM0JIs1, HOTEHIHAJ, PA3HOCTh NMOTEHIIMAJIOB,
OpU ONHMCAHWM TPABWIBHO TPAKTOBaTh (U3MUECKUNA CMBICT HCIOIb3yEMbIX



BEJIMYMH, MX OOO3HAUYECHMsS] M EIUHHUIIbI; YKa3blBaThb (POPMYJbI, CBSI3bIBAIOIINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTUMH BEIHYNHAMH,

aHANIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTOIB3YS (HU3UUECKUE
3aKOHBI U IIPUHIHUIBL: 3aKOH BceMUpHOTO TAroTeHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS WMITYJIbCa,
MPUHIUIT CYNEPIO3UIMNA CHUJI, NMPUHIMUII PABHONPABUS HWHEPUUAAIBHBIX CHCTEM
OTCUETa, MOJICKYJAPHO-KUHETUYECKYI0 TEOPHUI0 CTPOEHHUS BEIIECTBA, Ta30BBIC
3aKOHBI, CBA3b CPEOHEN KMHETUYECKOW HEPTrUU TEIIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIIOTHOM TeMIiepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMUKU, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH Kyiona, mpu 3TOM pas3inyaTh CIOBECHYIO
GbOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOe BBIPAKCHHE W YCJIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TIPUHIIMIIBI JEHCTBUA MAIllUH, MPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pazinyaTh YCJIOBHS MX 0O€30MacHOTO HCIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATh DKCIEPUMEHTHI IO MCCIENOBaHUI0 (DU3UYECKUX SBJICHUU U
IPOLIECCOB C MKCIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX H3MEPEHHM, IIPU ITOM
dbopmynupoBarh MpoblieMy/3aadyy U TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO OO0OpYJIO0BaHUS, MPOBOAUTH OIBIT U
bopMyIUpOBATH BEIBOBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3UUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXAy  (U3WYECKUMU  BEIUYMHAMH  C
WCMOJIb30BAaHUEM MPSIMBIX H3MEPEHHH, NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(buKcUpoBaTh pe3yJbTaThl MOJYYCHHON 3aBUCUMOCTH (U3UYECKUX BEIMYUH B
BU/JIe TaOJIUIl U TpaUKOB, €NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

coOI01aTh MpaBuiia 6€30MacHOr0 TpyJa MPU MPOBEICHUM UCCIIEIOBAHUN B
paMKax yd4eOHOTrO OKCIIEpUMEHTa, Y4eOHO-HCCIIEIOBATEILCKOW U IMPOCKTHOM
JIEATEIIBHOCTH C HUCIIOJb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPaTOPHOIO
000pyI0BaHUS;

pemarh pacueTHBIE 3a7a4yd C SIBHO 3aJaHHOW (U3MUYECKOW MOJEINbIO,
UCITIOJIB3Ysl (PM3UYECKHE 3aKOHBI ¥ TIPUHITUITBI, HA OCHOBE aHaJIM3a YCIOBUS 3a1a9u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJMMBbIC JJIsI €¢ PEIICHUs, MPOBOJUTh PACUCThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT0 3HaueHUs (PU3UIECKON BEJIMUUHBL;

pelIaTh KAYECTBEHHBIC 33/1a4M: BHICTPAUBATh JIOTUYECKHA HEMPOTUBOPEUUBYIO
LENOYKY PACCYXKIEHUW C ONMOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sBICHUS;



UCII0JIb30BATh Opu  pemieHnd  Y4eOHBIX  33Jad  COBPEMEHHBIE
MH(GOPMaLMOHHBIE TEXHOJIOTUH JJIsl TOUCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAIUH
U TIPEJICTaBJICHUS yueOHOW U HAYYHO-TIOMYJISIPHON HHPOPMAIIUH, TTOTy4YeHHOM U3

pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTydYaeMyt0 HHPOPMAITHUIO;

IPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(PU3UKOB B
pa3BUTHE HayKH, OOBSCHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHUpPa, B Ppa3BUTUE
TEXHUKU U TEXHOJIOTUIA;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OOpAIEHUH C MPUOOPAMH U TEXHHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TpyNIe C BBIIOJHEHUEM pa3jMYHbIX COLHMAIbHBIX pOJIEi,
IUIAHUPOBaTh pabOTy TPyHNbl, PALMOHAIBHO PpaCHpeleisITh OO0SI3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHHE pACCMAaTPUBAEMOM IPOOIEMBI.

K xonmy oOyuyenuss B 11 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00Y4AIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTHH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBbHOCTU JIFOJAEH, LIEJIOCTHOCTh W €IUHCTBO
($u3nYECKOIl KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS] H3YyYEHHBIX (U3HMUECKUX MOJETCH:
TOYEYHBIN 2JEKTPUUECKUIN 3apsi, JTy4d CBETA, TOYEUHbIH UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOrO f]pa MpU PELIEHUU (PU3MUYECKHX
3aj1ad4;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECChI) U OOBICHIATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN W KBAHTOBOW (PU3UKH: AJIEKTpUUECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHIYKUUSA, JEHCTBUE MAarHUTHOTO TOJS Ha
IPOBOJHUK C TOKOM W JBIXKYIIMICS 3apsisi, 3JIEKTPOMArHUTHbIE KoJieOaHUs WU
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPaXKCHHE, IPEIOMIICHUE,
uHTepdepeHus, audpakuus W TOJApPU3ALUs  CBETa, JUCIEPCUsi CBETa,
dbotoanexTpudeckuii 3ghext (hoTodrddhexT), cBeToBOE AaBiIeHNE, BOSHUKHOBEHUE
JUHENYaToro CreKTpa aToMa BOJOPOJA, ECTECTBEHHas M HMCKYyCCTBEHHas

PaIOaKTUBHOCTD;
OMKUCHIBATh M3YUYEHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTh  PA3JIMYHBIX  Cpel) U

QJICKTPOMArduTHBIC SABJICHHSA (HpOLICCCBI), HCIIOJIb3YyA (bI/IBI/I‘IeCKI/IC BCINYHHBI:
3HCKTpI/I‘ICCKHﬁ 3apsgaa, Cujla TOKa, DJICKTPHUYCCKOC HAIPSXKCHUE, JJICKTPUYCCKOC



CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJABIKYIIAs CUiia, paboTa TOKa,
WHJYKIUST MarHUTHOTO TMojsi, cwia Ammepa, cuna JlopeHna, MHIYKTUBHOCTb
KaTYIIIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO MOJIeH, MEPUOJ U YacToTa
KojeOaHui B KoJeOaTenpHOM KOHTYpe, 3apsl M Cuia TOKa B TIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE paCCTOSHUE U
ONTUYECKass CWUJIa JIMH3bI, MPU OMHCAHUM MPABUIBLHO TPAKTOBATh (HHU3MYECKUUN
CMBICIT HCIIOJNB3YEMBIX BEIIMYWH, WX OO0O3HAUCHUS W EIUHUIILI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYMHY C JIpPYTUMU
BEJIMYMHAMU;

OMUCHIBATh H3YUYCHHBIC KBAHTOBBIC SIBJICHUS M TMPOLECCHI, HUCIOIb3Ys
bu3MYecKue BEJIMYMHBI: CKOPOCTHh DSJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUS U UMIYJILC (POTOHA, IEPUOJI TIOJypaciajia, SHEPTHs CBI3U
aTOMHBIX SIJIEP, TPU OIMUCAHUU TPABWIBHO TPAKTOBATh (PU3MUECKHUN CMBICI
UCIIOJIb3YEMbIX BEJIMUMH, X OOO3HAYEHWS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMHU BEIMYUMHAMHU,
BBIYUCIISITh 3HAaUEHUE (DU3UUECKON BETUUMHBI,

aHAIM3UPOBaTh (PU3MUYECKHE MPOIECCHl U SBJICHUS, UCTIONB3Ys (pU3ndecKue
3aKOHBI U MPUHLHUINBL 3aK0OH OMa, 3aKOHBI MMOCIEA0BATEIBHOIO U MapalIeIbHOTO
COCIMHEHUS MPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKIWH, 3aKOH MPSMOJMHEMHOTO PaclpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHUE ODWHIITEWHA s (pororddekra,
3aKOH COXPAHEHUs SHEPryU, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
ANEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHUs MAacCOBOrO 4HMclia, MOCTyJaThl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnajaa, mpyu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCIOBHUS (TpaHHULBbI, OO0JacTH)
MPUMEHUMOCTH;

ONpENIENIATh HAIIPABIICHHE BEKTOPA UHIYKIIMK MarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIriepa u cuibl JIopeHna;

CTPOMTh U OIHCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI M0 HCCJICAOBAHUIO (PU3WYECKUX SBJICHUN U
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MPU 3TOM
dbopmynupoBath MpobOJieMy/3amadyy ¥ TUNOTE3Y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEJIOKEHHOTO O0OPYIOBaHHUSA, MPOBOAUTH OIBIT U
bopMyIUpOBaThH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYHH, MPU
TOM BBIOMpAaTh ONTUMAJBHBINA CMOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;



UCCIIEIOBaTh 3aBUCUMOCTH (U3MYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHMIA: TpPU STOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynabTaThl MOTYYCHHON 3aBUCHUMOCTH (DM3MUECKUX BEIUYMH B BUAC TaOJHI[ U
rpaduKoB, enaTh BHIBOBI [0 PE3yJIbTaTaM UCCIIECTOBAHMS;

co0ro1aTh npaBuia O€30MacHOro TpyJa MpHU MPOBEIECHUN UCCIEI0BAaHUHN B
pamMkKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOMN
JESTEIIBHOCTH C HCIIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOMCTB U J1a00OpaTOPHOTO
000pyI0BaHUS;

pemiath pacucTHBIE 3aJaud C SBHO 3aJaHHOW (DU3HUECKON MOJENbIo,
UCTIONB3YS (hH3HUEcKHe 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBHS 3aJa4u
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIIEIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOJUMbIE Il €¢ pElICHUs, NMPOBOJUTH PacueThl M OIEHMBATh PEAIbHOCTDH
MOJIy4YEHHOTr0 3HaueHus (PU3NUECKOI BEINUNHBI;

pelaTh Ka4eCTBEHHBIE 3a1a4M: BBICTPAUBATh JIOTUYECKH HEMTPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCII0JIb30BAaTh Opu  pemieHHd  Y4eOHBIX  33Jady  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUH JIJIsl IOUCKA, CTPYKTYPUPOBAHNUS, HHTEPIIPETALUN
Y IIPEICTABIICHUS YUEOHOW U HAyYHO-TIOMYJISIPHON MH(OpMAK, MOJyYEHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHATU3UPOBATH MOJIYYAEMYI0 HH(POPMALIHIO;

OOBSICHATh MPHUHLMIBI JEHCTBUS MAallWH, NOPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBHS UX O€30MACHOTO MCIOJIb30BaHMS B MOBCEAHEBHOM
YKU3HH;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YUCHBIX-(DU3HUKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3UKE B MOBCEAHEBHOW JKU3HU
Ui obecrieyeHus: 6€30MacHOCTU MPU OOpAILEHUH C MPUOOpPaAMH U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsi COXPAHEHUS 30POBbsS U COOJIIOIEHUS HOPM 3KOJOTHUYECKOIrO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpYIIE C BBIIOJHEHUEM pA3IUYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TpPyNIbl, PALMOHAIBHO paclpenesTh OOA3aHHOCTH M
IJJAHUPOBATh ACATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoauyecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne n/n P Kontpoasnsie | Ilpakrndeckue (mupp )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/Jbl HAYUYHOI'O IO3HAHUS
bubmuorexa [JOK
1.1 ®u3uKa 1 METOIbI HAYYHOTO ITO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubmnoreka LIOK
21 Kutniemariica > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Huramika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 httos://m.edso.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETHYECKOM 9 1 bubnnoreka [IOK
' TEOPHHU https://m.edso0.ru/7f41bf72
Bbu6nmuoreka [JOK
32 OCHOBEI TEpMOHHAMHUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexa [HOK
' ®da30Bble IEPEXOBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bu6mmoreka [IOK

41 HeKTpocTatiica 10 https://m.edso0.ru/7f41bf72
4 [TocTostHHBIN 31EKTpUYECKUN TOK. TOKU B 12 bub6nuoreka LIOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro mo pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoabusie | IIpakruyeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. JJIEKTPOANHAMUKA
11 MaruauTHOe 1ose. DJIeKTpOMarHuTHast 1 1 3 bubnnoreka [IOK
' WHIYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHuuyecKue U 3IeKTPOMarHuTHhIE 9 1 bubmmoreka [IOK
' KoneOaHus https://m.edso0.ru/7f41c97c
29 MexXaHU4eCKHE U 3JIEKTPOMATHUTHBIE 5 1 bubnnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoteka I[IOK
23 Onrriia 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

OcHOBBI crieIMaILHON TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6mmoreka [JOK
4.1 i
DIICMEHTBI KBAHTOBOH OIITHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenne aroma 4 bubnuotexa [LIOK
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4.3

ATtoMHOe sApo

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pazaeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DneMeHTHl aCTPOHOMUU B aCTPOPU3IUKU 7 ﬁ;?s?irﬁiliicﬂ(j/}?(fﬂcgk
Hroro no pazaeny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o0maroree MOBTOpEHHE 4 ]sgri?;;;?dizfr?/l?(fﬂcgh
Utoro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. ®usuka, 10 knacc/ Makuwes I.4., byxosues b.B6., CoTckuii H.H. noa, peaakuuein NapdeHTbeBoM
H.A., AKunoHepHoe obuiectso «M3gatenbcTBo «lpocselweHmne»

2. ®wusuka, 11 knacc/ Makuuwes I'.J1., byxosues b.5., YapyrvH B.M. noa peaakuueir MapdeHTbeBoin
H.A., AKunoHepHoe obuwecTBo «M3aaTenbcTBo «lpocselieHmne»

3. 3agayHuK. 10-11 kn.: nocobue ans obuweobpasosart. yupexkaeHuii / A.M. Pbimkesud. — M.:

Apoda
METOANYECKHUE MATEPHUAJIBI IJIAA YUUTEJIA

1. ®usuka.10 Knacc:yueb. [na obuieobpasosat.opraHnsaumii: 6a3osbit yposeHb / .. Makuiwues,
b.b. byxosues, H.H. Cotckuit ; nog pea. H.A. NapdeHTbeBoi. — — M.: MpocseweHmne, — 416 c.:nn.
— (Knaccuueckuit kypc).

2. ®wusuka.1ll knacc: yueb. [1na obuieobpasosar.opraHnsaumii: 6a3osbiit yposeHs / .A. Makuwes,
b.b. byxosues, M.B. YapyruH ; nog pea. H.A. NapdeHTbeBol. — 5-e u3a. — M.: MNpoceelleHue,. —
432 c.: *4+ n. un. — (Knaccmueckuit Kypc).

3. 3agauyHuK. 10-11 Kn.: nocobue ansa obuieobpasosart. yupexaeHuin / A.lM. Pbimkesnd. — M.:
Opoda, LUOPOBbLIE OEPA3OBATE/IbHbIE PECYPCbI M PECYPCbl CETU UHTEPHET BubaunoTteka
LIOK https://m.edsoo.ru

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

Bbubnnoteka LIOK https://m.edsoo.ru
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