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HOACHUTEJIBHASA 3AIIMCKA

[TporpamMma mo ¢usuke 6a3z30BOro ypoBHSI Ha YPOBHE CPEIHEro OOIIETo
oOpa3oBanus pazpaboTaHa Ha OCHOBE IMOJIOKEHUN U TPeOOBaHUM K pe3yJibTaTaM
OCBOEHMSI OCHOBHOW 00pa3oBaTesIbHOM MpOrpaMmel, mpeacTaBieHHbIXx B @I'OC
COO, a takxe ¢ yuétoM denepalbHON padodeil mporpaMMbl BOCIHUTAHUS U
KOHLEMILNU MpenoaaBaHus yueOHoro npeamera «Pu3nka» B 00pa30BaTeIbHbIX
opranmszauusx  Poccumickon — depepaumu, — pealM3yrOIIMX  OCHOBHBIE
o0pa3oBareyibHbIE TPOTrPAMMBI.

CopnepxaHue mnporpamMmbl MO (U3MKE HANpaBlIEHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAy4YHOM KapTHHBI MHpa oOydawommxcs 10-11 kmaccoB mpu
oOyueHun ux ¢usuke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
nesTenbHOCTHOro  mojxona. [lporpamma 1o  Qu3uMKe  COOTBETCTBYET
tpedoBanusiM PI'OC COO Kk miIaHUPYEMbIM JHYHOCTHBIM, MPEIMETHBIM U
MeETaIpeMETHBIM pe3ybTaTaM 00yUYEHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh
peanu3alud MEXKIPEIMETHBIX CBsi3ed (PU3MKM C €CTECTBEHHO-HAYyYHBIMU
y4eOHBIMU TpeaMeTaMu. B Hell ompenenstoTcs OCHOBHbBIE LENU H3yYEHUS
(U3HKN HA YPOBHE CPEIHEro 00IIero o0pa3zoBaHus, IIIaHUPYEMbIE PE3yJIbTaThl
OCBOCHMSI Kypca (DU3UKHU: JTUYHOCTHBIC, METANpeIMETHbIE, MpeaMEeTHbIE (Ha
0a30BOM YpPOBHE).

[Iporpamma o ¢pu3MKe BKIIIOYAECT:

+ IUIaHUPYEMbIe pe3yJibTaThl OCBOCHMSI Kypca ¢GU3MKA Ha 0a30BOM

YpOBHE, B TOM YHCJIE NIPEAMETHBIC PE3ybTAThI IO TOJlaM 00yUYEHUS;

+ coJepkaHue yueOHoro mpeamera « Ou3uKay 1o rojiaMm o0ydeHusI.

®du3uka Kak Hayka o Haubosee OOIIMX 3aKOHAX MPUPOJbI, BBHICTyHas B
KauecTBe y4eOHOro NpeaMeTa B IIKOJIe, BHOCHUT CYIIECTBEHHBIM BKJIAIl B
cucteMy 3HaHUM 00 okxpyxawoomem wMupe. llkonbHbld Kypc GU3UMKH —
CUCTEMOOOpa3yIOmUA  JJIsi  €CTeCTBEHHO-HAyYHBIX YUYEOHBIX IPEIMETOB,
MOCKOJIBbKY (PU3MYECKUE 3aKOHBI JIeKaT B OCHOBE IMPOIECCOB M SIBJICHUM,
U3ydaeMbIX XHMHUEH, Owmojoruei, Qusmdeckoil reorpadueil U acTpOHOMHUEH.
Hcnonbs3oBaHne W aKTHUBHOE TMPUMEHEHHE (PU3NYECKUX 3HAHUM OIpeaeser
XapakTep M Pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTUKH,
TpaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIyYEHUS! HOBbIX MaTEpHAJIOB C 3aJaHHBIMU
CBOMCTBaMH U Jpyrux. W3yueHune GuU3NKKM BHOCUT OCHOBHOW BKJIAad B
GbopMHpOBAaHUE €CTECTBEHHO- HAay4YHOM KapTHUHBI MHpa oOOydarolmuxcs, B
¢opMupoBaHHEe YMEHUW TNPUMEHSATH HAy4YHBIH METOJ TO3HAHMUS TpU

BBITIOJITHCHUH UMH y‘I€6HBIX HCCHCHOB&HHﬁ.



B ocHOBy Kkypca ¢usuku s ypOBHS CpeaHEro ooOImero oOpa3oBaHUs
NOJIOKEH PO MAEH, KOTOpbIE MOYHO paccMaTpUBaTh KaK MPHUHIMIBL €ro
MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBHM C HEH KypcC SIBISETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJAEPXKUT MaTepHall U3 BCEX pa3iesioB (U3UKU, BKIIIOYAET
KaK BOMPOCHI KJIACCUYECKOMU, TaK U COBPEMEHHOMN (HU3HKHU.

Hoesn cenepanuzayuu. B COOTBETCTBUM C HEW maTepuan Kypca (U3MKHU
o0beTMHEH BOKpPYr (Qu3anueckux Tteopuil. Bemymmm B Kypce sBsieTcs
(opMHpOBaHUE NPEICTABIIEHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE€ peanuzauus MpeanosjaraeT MCIOIb30BaHUE
T'YMAaHUTAPHOTO MOTEHIMaIa (GU3NUECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUSA
¢u3nkn ¢ pa3BuUTHEM O0OIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U SKOJIOTUYECKUMU TIPOOIeMaMHu.

Hoes npuxnaonou mnanpaenennocmu. Kypc ¢usuku npeamnonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHHYECKMX W TEXHOJIOTMYECKUX
OPWIOKEHUN U3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skonocuzayuu peannusyeTcss MOCPEICTBOM BBEIACHUS SJIEMEHTOB
COJIepaHUs, TOCBSAMIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpPbIE CBSI3aHbl C PA3BUTHUEM TEXHUKHU U TEXHOJIOTHMM, a TakKe OOCYKIEHUS
npo0jeM  palMOHAJIBLHOTO  NPHUPOJAOIOIB30BaHUS U IKOJOTUYECKOU
0€30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKUA HAa YPOBHE CPEIIHEro OOIIero
00pa3oBaHMs ABISIIOTCS (PU3NUECKUE Teopur ((GOpMHUPOBAHKE MPEICTABICHUM O
CTPYKTYpE MOCTpOeHUs (PU3NUYECKON Teopuu, posiv GyHIaAMEHTAIBHBIX 3aKOHOB
U TPUHIUIOB B COBPEMEHHBIX MPEACTABICHUSIX O NPUPOAE, TpaHUIaX
OPUMEHUMOCTH TEOPUM, Il OMHCAHUS E€CTeCTBEHHO-HAYYHBIX SIBIICHUA W
MIPOIIECCOB).

CucTeMHO-eATeIbHOCTHBIN MOAX0] B Kypce (PU3UKH peannu3yercs Mpexe
BCETO0 3a CYET OpraHu3aluu SKCIEPUMEHTAIBHON JAESITEIbHOCTA O0YYArOIINXCS.
st Ga3oBOrO ypoOBHS Kypca (U3MKH — OTO HCIIOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX HKCIIEPUMEHTOB U JabopaTOpHBIX padorT,
KOTOpBIE B MporpamMme no pusnke oObeAMHEHBI B OOITUN CIIUCOK YYCHUYECKUX
MPaKTUYECKUX paboT. BrigeeHne B yka3aHHOM TepeyuHe JIabopaTOpHBIX padoT,
MPOBOJIUMBIX JUISI KOHTPOJISI W OLEHKH, OCYIIECTBISETCS YYaCTHHUKAMU
00pa30BaTeNIbHOTO TpoIlecca HCXOJl U3 OCOOCHHOCTEW IUIAHUPOBAHHS W
ocHameHus KabOuHeta ¢u3uku. Ilpm 3TOoM oOecmeunBaeTcss OBIAJACHUE
o0yJaromuMucs YMEHUSIMUA TPOBOJUTH KOCBEHHBIE U3MEPEHUS, UCCIEIOBAHUS



3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
NPEJIOKEHHBIX TUIIOTES.

Bonblioe BHUMaHuE yAENSETCS PELICHUI0 PACYETHBIX M KAaYeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/1ay MPUOPUTETOM SIBIISIIOTCS 3a/1a4d C SIBHO
3a]aHHOM (PU3UYECKOM MOENbI0, MO3BOJISIONINE TMPUMEHSATh HU3YUYCHHBIC
3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jiefia Kypca, TaKk U UHTETpUpys
3HAHUA U3 Pa3HbIX pa3fenoB. g KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS
3alaHusi Ha OOBSICHEHUE MPOTEeKaHUs (PU3NYECKUX SIBJICHUN U TMPOIECCOB B
OKpYKaromieu ®u3Hu, Tpedyrolue Bbioopa GU3NIECKON MOAETH ISl CUTYaIluH
MPaKTUKO- OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpedoBaHuamu PI'OC COO k wmarepHalibHO-
TeXHHYEeCKOMYy oOecrnedyeHno ydeOHOro Imporecca 0a3oBBIM ypOBEHb Kypca
($u3NKM Ha ypOBHE CpPEAHEro OOIIero 00pa30BaHUS MOJKEH H3y4yaTbCAd B
YCJIOBHSIX MPEAMETHOTO KabuHeTa (U3UKU WM B YCIOBUSX MHTETPUPOBAHHOTO
KaOWHETa MPEIMETOB E€CTECTBEHHO-HAy4YHOro Iukiaa. B kaOuHere (u3uku
JOJDKHO OBITh HeoOXxoaumoe jabopaTopHOe OO0OpYAOBaHHUE [JIsi BBITOJHEHUS
yKa3aHHBIX B MporpamMMe mno (U3NKE YYEHUUYECKHUX MPAKTHUUECKUX pPaboT U
JEMOHCTPALIMOHHOE 000PYI0BaHKE.

JleMoHCTpallMOHHOE  000py/I0BaHHE (OPMUPYETCS B COOTBETCTBHH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH U OOECIEUMBAET IOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe MO (U3MKE KIIIOYEBBIX JIEMOHCTpAIui s
UCCIEAOBAaHUS M3yYaeMbIX SIBJICHUHM M  MPOLIECCOB, AMIIUPUYECKUX H
dbyHIaMEHTANIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHUM.

JlabopaTopHOoe 000pyHOBaHHE i1 YUYEHHYECKHX MPAKTHUYECKUX pPadoT
dbopmupyeTcsi B BUJIE TEMAaTUYECKUX KOMILJIEKTOB U 00€CTIeUnBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYyX oOOydvaromuxcsa. TemMaTHdeckue KOMILUIEKThI
nabopaToOpHOTO O0OPYIOBAaHUS JODKHBI OBITH MOCTPOCHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUM aHAJIOTOBBIX M LIU(PPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETLHBIX CUCTEM B BUE HU(PPOBBIX JIAOOPATOPHI.

OCHOBHBIMU LEJISIMU U3y4eHUS (PU3UKU B 001IeM 00pa30BaHUU SBIISFOTCS:

- (opmMupoBaHHE WHTEpECa M CTPEMJICHUS OOYYaIOIIUXCA K HAYYHOMY
W3YUYEHUIO TPUPOJIbI, PAa3BUTHE WX WHTEJUIEKTYyaJIbHBIX M TBOPUYECKHUX
CIOCOOHOCTEH;

+ pa3BUTHE TPEJACTABJICHHWM O HAYYHOM METOAC TIO3HAHUA W
(dbopMHpOBaHUE HCCIAEAOBATENBCKOTO OTHOUIEHUS K OKPY>KaroUUM
SIBIICHUSIM;

+ (opmMupoBaHME HAY4YHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3Yy4YEHUs
OCHOB CTPOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3HKHU;



« (opmupoBaHue yMEHUU OOBACHITH SBJICHUS C HCIOJIH30BAHUEM
¢u3nUecKuX 3HAHWN U HAYYHBIX JI0KA3aTEIbCTB;

-+ (opmupoBaHHUE MPEACTaBICHUN O posk (U3UKU JIS PA3BUTUS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTkeHHne ATUX IIeJIe 00ecIeunBaeTCsl PEIICHHEM CISAYIOMNX 3a1a9 B

IpoIiecce U3y4eHus Kypca (Pu3NKu Ha YPOBHE CpeHEro O0IIero oopa3oBaHus:

« NpuoOOpeTeHHe  CHUCTEMbl  3HaHUK 00  oOmux  (pu3nUecKux
3aKOHOMEpPHOCTSIX,  3aKOHAaX,  TEOpHUsAX, BKJIIOYas  MEXaHHUKY,
MOJICKYJIApHYIO (PU3KKY, SJIEKTPOJAMHAMHUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPOPUBUKHY;

« (opmMupoBaHHME YMEHHMA TMPUMEHATh TEOPETHUECCKUE 3HAHUA IS
oObsACHeHHST (U3MYECKUX SBJICHUM B MPUPOAEC U Uil TPUHATHUSA
IPAKTUYECKUX PELIEHUN B IOBCEHEBHOM KU3HH;

+ OCBOCHHE CIOCOOOB pEIICHUS] PA3IUYHBIX 3aJad C SBHO 3aJaHHOU
(u3nueckoil MOJENbI0, 3aJad, MOAPa3yMEBAIOLIUX CaMOCTOATEIbHOE
co3ganue (pU3NIECKOl MOJIENH, aIEKBAaTHOM yCIIOBUSM 33/]a4H;

+ TOHUMaHUE (PU3NYECKUX OCHOB M MPUHIIUIIOB JIEUCTBUS TEXHHUUYECKUX
YCTPOWCTB M  TEXHOJOTUYECKHX MPOLECCOB, UX BIUSHUA Ha
OKPY>KaIOIIIYIO Cpeny;

OBJAJCHUE METOJAaMU CAMOCTOSATEIBHOTO MIAHUPOBAHUS U MPOBEICHUS
du3nUecKuX SKCIEPUMEHTOB, aHAIM3a U MHTEpHpeTalnu nHPopMauu,
onpeeleHusl JOCTOBEPHOCTH MOJMYUYEHHOIO Pe3yJsIbTaTa;

.+ CO3JIaHUe yCJIOBHI TUTST pa3BUTHS yMEHUH MIPOEKTHO-
HCCIIE0BATEIILCKOW, TBOPYECKOU AEATEIBHOCTH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHErO OOIIETro
obpazoBanus oTBoauTCsA 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B HEJENIO),
B 11 kitacce — 68 yacoB (2 yaca B HEJEIO).

[Ipenyaraemprii B mporpamMme 1o (¢uU3MKE MepedeHb JabOpaTOPHBIX U
MPaKTUYECKUX PabOT SBISETCA PEKOMEHIOBAaHHBIM, YUHUTENb JEJIA€T BBIOOP
POBEACHUS JTAa0OPATOPHBIX PAabOT M OMBITOB C YUYETOM WHJIWBHUAYaJIbHBIX
0COOCHHOCTEH 00yJaIOIIUXCS.

COILEPKAHUE OBYYEHUSI

10 KJIACC

Paznen 1. ®u3uka u MeTOAbI HAYYHOT0 MO3HAHMS
®dusuka — HayKa o npupoje. Hayunbie MeTO1bl TO3HAHUS OKPYKAIOIIETO
Mupa. Poib sKkciepuMeHTa U TEOpUH B MPOLIECCEe MO3HAHUS TTPUPO/IBI.
OKCnepuMeHT B QU3HKE.



MopnenvupoBanue pu3nuecKuX sIBIEHUN U IpoiieccoB. HayuHble rumnoTessl.
duznyeckue 3aKOHbI U TEOpUU. ['paHUIIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIKAD COOTBETCTBUS.

Ponb u Mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTHUHBI
MUpa, B IPAKTUYECKOU EATEIBHOCTH JIFOJEH.

Llemoncmpayuu

AHanoroBble M UU(PPOBBIE H3MEPUTENbHBIE NPUOOPBL, KOMIIBIOTEPHBIE

IaTYUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe nBrkeHne. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, cKOpoCcTh (CpelHsAsl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOPEHHE MaTEpUaIbHONW TOYKH, UX MPOEKIMU HA OCU CHUCTEMBI KOOPJWHAT.
CroxxeHue nepemMeIieHui U CI0)KeHUEe CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE ABMAKEeHUE. ['paduku
3aBUCHUMOCTH KOOPJHHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEILICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBoOoiHOE TIaJIeHne. Y CKOpeHre CBOOOTHOTO MaICHHUSI.

KpuBonuHeniHoe 1BUKEHME. JIBHKEHHME MaTE€pUaJbHOW TOYKH 10
OKPYKHOCTH C MOCTOSHHOW MO MOMYJI CKOPOCTBIO. YTJIOBAas CKOPOCTb,
nuHeHas ckopocTh. Ilepuon m ydactora obOpamieHus. LleHTpocTpeMurtenbHOe
YCKOpPEHHUE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIIMIOMETP,
JBU)KEHUE CHAPSIOB, LIECMHbIE U PEMEHHBIC MEPEIAUH.

Jlemoncmpayuu

Mogenb CHUCTEMBI OTCuéTa, WJLTIOCTpaLUs KMHEMaTHUYECKUX
XapaKTEPUCTHUK JIBUKCHMUSL.

[IpeobOpazoBanue NBIKEHHUM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[TaeHre Ten B BO3IyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGntonenue nBmkeHUs Tela, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJICHUS.

Hanpagiienue CKOpPOCTM TMpH  JIBMKEHUHM 110  OKPYXKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yyeHne HEpaBHOMEPHOTO  JIBMKEHMSI C  LEJIbI0  ONPEAECICHHUS

MT'HOBEHHOW CKOPOCTH.



HccnenoBaHue COOTHOLIEHUST MEXAY MYTSIMHU, MPOUAECHHBIMH TEJIOM 32
[IOCJIEI0OBATEIbHBIE PABHBIE NPOMEXKYTKH BPEMEHH IPU PABHOYCKOPEHHOM
JIBHKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydyeHne NBMKEHUS IAPUKA B BI3KOU KUJIKOCTH.

N3yueHue nBux’eHus Teaa, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocuTenbHOCTH [anmumes. IlepBeii  3akoH  HeroToHa.
NuepunanbHbie CHCTEMBI OTCUYETA.

Macca tena. Cuia. [Ipunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
IJIL MAaTepPUAIIbHOM TOUKH. TpeTnil 3akoH Hbr0TOHA 111 MAaTEpUATBHBIX TOUECK.

3akoH BcemMupHoro Ttsarorenus. Cuia Tsbkectd. llepBasg kocmuueckas

CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (MOKOS, CKOJbXEHUs, KadueHus). Cuiia TpeHUs.
Cyxoe tpenue. Cuna TpeHHsI CKOJIbXKEHUS U cuiia TpeHus nokosd. Koagpduunent
TPEHUS.

Cuita conpoOTUBIICHUS TTPU ABUKEHUM Teja B KUIKOCTH WIIH rase.
[TocTynarenbHOE U BpalaTelibHOE JBUKEHNE a0COIIOTHO TBEPIOTO Tea.
MoOMEHT cuiibl OTHOCUTENIBHO ocH BpaimieHus. [liedo cumbl. YcnoBus

paBHOBECUS TBEPAOIO TEIA.

TexHuueckue ycTpoMCTBa M MPAKTHUUECKOE MPUMEHEHUWE: TMOJIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB. [{emoncmpayuu

SIBnenue nHepuum.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIUX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cu.

CrnoxxeHue CHiL.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT AeOpMAIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U MTAJCHUMU.

CpaBHEHHE CUII TPEHUSI TOKOS, KAUEHUS U CKOJIb)KECHMUSI.

YcnoBus paBHOBECHs TBEPAOIO Tena. Buapsl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamophvie pabomul

N3yuenue nBuxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU CUJI YIIPYTOCTH, BOSHUKAIOIIUX B IPYXKUHE U
pPE3NHOBOM 00paslie, OT ux JeopMalnu.

HccnenoBanue yclaoOBUM PaBHOBECHS TBEPIAOIO TeJld, HMEIOIIETO OCh
BpAILLCHHUS.



Tema 3. 3aKkoHnbl COXpaAHEHUS 6 MEXAHUKE

NMnynbc maTepuaibHOM TOYKH (Te€da), CUCTEMbl MaTepUATbHBIX TOYEK.
NMiynbc cuiibl 1 M13BMEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBMKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHUIIBI.

Kunernueckasi sHeprusi MaTepUalbHOW TOYKU. Teopema 00 M3MEHEHUU
KWHETUYECKON SHEPTUM.

[ToreHumanbHas JHEPrusl. [ToreHunanbHas DHEPIUs YIIPYTO
neopMUpPOBaHHONW TpYyXuHBL. [loTeHIManbHas dHeprus Teina BOIU3H
IIOBEPXHOCTHU 3EMIJIU.

[loTeHnmanbHple ¥ HENOTEHIMalbHble  cuiibl.  CBsi3b  paboOThHI
HENIOTEHUUAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKON SJHEPTUUA CUCTEMBI TEI.
3aKOH COXpaHEHU MEXAHUYECKOW SHEPTHUU.

Yupyrue u Heylpyrue CTOJIKHOBEHUS.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOIIED,
MIPYKAHHBIN ITACTOJIET, IBMKEHUE PaAKeET. [Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeakTuBHOE OBHKEHHE.

[lepexon MOTEHUMATBLHOM SHEPrMM B KUHETUYECKYIO U  OOpaTHO.

Yuenuueckuu sxcnepumenm, rabopamopmwie pabomul

N3yueHnue aOCONMIOTHO HEYNPYroro yjaapa ¢ HOMOIIBIO ABYX OJUHAKOBBIX
HUTSHBIX MAasITHUKOB.

HccnenoBanue cBa3u pabOThI CUIIBI C K3MEHEHHEM MEXaHUYECKOW SHEPTUu

TCJa Ha NPpUMEPC PACTAKCHUA PC3UMHOBOI'O KI'yTa.

Paznea 3. Mosiexkyasipaast pusuka ¥ TepMOJAMHAMHUKA

Tema 1. Ocnogvt MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJISIPHO-KUHETUYECKOH TEOpHUH U HUX
ombITHOE OOOCHOBaHue. bpoyHoBckoe paBwkenue. Juddysus. Xapaxrep
JBYDKEHUS W B3aMMOJICHCTBMSI YACTHUI[ BellecTBAa. MoJienu CTPOEHUSI Ta3oB,
KUIKOCTEH U TBEPABIX TET U OOBSCHEHHUE CBOMCTB BEIICCTBA HA OCHOBE ITHUX

Mojiesiel. Macca u pa3mepnsl Mojekyn. KomudectBo BemiectBa. [locTosiHHas

ABorajipo.

TermnoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp
Llenbcus.

Mogenb HJICATBHOTO rasa. OcHoOBHOE YPaBHEHHUE

MOJICKYJIIPHOKMHETUUECKOM  TEOpHH  HWJeajbHOrO  raza.  AOcomroTHas
TEMIIEpaTypa KaKk Mepa CPEAHEN KUHETUUECKOW SHEPTUU TEIUIOBOTO JIBUKCHUS

yactul, raza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI. YpaBHEHHUE



MenneneeBa—Kianeiipona. 3akoH JlanbToHa. M30mponeccsl B HI€aIbHOM Ta3e ¢
MOCTOSSHHBIM ~ KOJIMYECTBOM  BemiecTBa. [ paduueckoe  mpeacTaBiICHHE
M30IPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

TexHuyeckue yCTpONCTBA W MPAKTUYECKOE NPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Llemoncmpayuu

OnbIThI, TOKa3bIBAIOUIME TUCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu
MOJIEKYJT OPTaHUYECKUX COEAUHEHUM.

OmnbITel 0 UG DY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABMKCHHS.

Mogens onbita [TepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICUCTBUA.

Mojenb, HILTFOCTpUPYOIIAs MPUPOIY JABJICHUS Ta3a HAa CTEHKH COCY/Ia.

OnbIThl, WUTIOCTPUPYIOIINE YpPAaBHEHHUE COCTOSIHUS HACAIBHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii oxcnepumenm, nabopamophvie pabomoi

Ornpenenenrue Macchl BO3/lyXa B KJIIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUI
00bEMa KOMHATHI, JABJICHUS U TEMIIEPATYPhl BO3AyXa B HEH.

HUccnegoBanne  3aBUCHUMOCTH  MEXJIy  MapaMeTpaMyd  COCTOSIHHS
Pa3peKEHHOTO Tra3a.

Tema 2. Ochoebl mepmooOuHamuKu

TepMmoanHamMuyeckas cHhcTEMa. BuyTtpennss DHEPrusd
TEPMOJIMHAMHYECKON CUCTEMBI U CTIOCOOBI €€ n3MeHeHus. KomndecTBo TerioThl
U pabota. BHyTpeHHSsST SHEpPrusi OJHOATOMHOIO WJACAIBHOrO Tas3a. Bumsl
TEIUIONEpEAaYr: TEIUIONPOBOJIHOCTh, KOHBEKIUSA, W3Iy4YeHUE. Y JelbHas
TEITIOEMKOCTH BelllecTBa. KOIMYecTBO TEIUIOTHI PH TEIJIoNepeaaye.

[lonsitue 00 amumabatHOM mpouecce. llepBhlif 3aKOH TEPMOJUHAMUKHU.
[IpuMeHeHue nmepBoOro 3aKoHa TEPMOJAMHAMUKH K M3ompoieccam. ['padudeckas
MHTEpIpeTanus padboThl raza.

BTtopoii 3akoH TepmoanHaMuki. HeoOpaTUMOCTh MPOIeCCOB B IPUPO/IC.

TennoBble  mamwHbl.  [IpyUHOMIIBL  JEWCTBUSA  TEIJIOBBIX  MAIWH.
[IpeoOpaszoBanus 3HEPruM B TEIUIOBBIX MamnHax. KoaddumueHT mnonae3Horo
nevictBusl TeroBot mamuHbl. [ukn KapHo u ero xodphuumueHT moje3Horo
JEUCTBUS. DKOJIOTUIECKHE TTPOOIEMBI TEIIOIHEPTETUKH.

TexHU4ecKkrue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHE: JBUIATENb

BHYTPCHHCTO CI'OpaHUA, OBITOBOM XOJIOAWJIIbHUK, KOHAUIIUOHEDP.



Llemoncmpayuu

M3MmeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIIEHUU PabOTHI: BBLIET
MpoOKK U3 OYTBHUIKU TOJ ACHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTéM TpeHus (BUICOACMOHCTPALIUS).

W3meHeHne  BHYTpEHHEW  dSHepruu  (TeMmepaTypbl) Tena  IpH

TerJIonepeaye.

OnpiT 10 anuabaTHOMYy pacCUIMPEHHIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHBOM).

Mopnenn mnapoBodi TypOWHBI, JBUTATENsl BHYTPEHHErO0 CropaHus,
PEaKTUBHOTO JBUTATEIIS.

Vuenuueckuu  skcnepumenm,  nabopamopmuvie  pabomul
N3mepenue yaeabHOU TEIIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuecmea. Dazoevie nepexoonl

[TapooGpa3oBanue u konaeHcauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTENbHAsA BJIAXHOCTh BO3QyXxa. HacklmeHHbI map. YenbHas TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JAABJICHHUS.

Teépnoe teno. Kpucramimueckue u amopdHble Tena. AHU30TPOMIUS
CBOMCTB KpucTaioB. JKuakue kpucramwipl. COBpPEMEHHBIE MaTEpHUAJIbL.
[InaBnenue u kpucramum3anus. Y aenbHas Teriora miasieHus. Cyonumarusi.

VYpaBHeHUE TEIIOBOIro OalaHca.

TexHuueckue ycTpoHMCTBa M TMPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJTOPUMETP, TEXHOJIOTUU MOITYUYECHHS] COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBOMCTBA HACKIIIECHHBIX MTAPOB.

Kunenue npu noHM>KEHHOM JAaBJICHUH.

Croco0Obl U3MEpEeHHs BIXKHOCTH.

HaGnronenue HarpeBaHus U MIABJICHUS] KPUCTALTHYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIoB.

Yyenuueckuut  osxcnepumenm,  nabopamopHvlie  pabomvl
H3mepenre OTHOCUTEIHHOM BJIaXKHOCTH BO3/TyXa.

Paznen 4. JjiekTpoanHAMUKA

Tema 1. Inexkmpocmamuxa

OneKkTpu3auus Tell. ODJNEKTPUYECKUWA 3apsan. J(Ba BuAa SIEKTPUUECKUX
3apsifoB. [IpoBOMHUKY, AMAIEKTPUKU U MOIYNPOBOJHUKUA. 3aKOH COXpaHEHHUS
ANEKTPUUECKOTO 3apsia.

B3anmoneiictBue 3apsinoB. 3akoH KynoHa. TodeuHbI 3IIEKTPUYECKUI
3apsi. Dnekrpuueckoe nose. Hanpsx€HHOCTD 3iekTpuyeckoro mnoss. [Ipunnun



CYIIEPIIO3ULINM IJIEKTPUUYECKUX MOJICH. JINHMN HANIPSIKEHHOCTH JJIEKTPUIECKOTO
OJISL.

Pabora cun osnekrpoctaruueckoro mois. [lorenmuman. Pa3HocTb
MOTCHUMAJIOB. [IpOBOOHUKM W JUANEKTPUKU B DIIEKTPOCTATHYECKOM IIOJIE.
JusnexkTpudeckas pOHULIAEMOCTb.

DIIEKTPOEMKOCTb. KonpaeHncarop. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa. DHEPTHs 3apsyKEHHOTO KOHIEHCATOPA.

TexHn4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: SIIEKTPOCKOIL,
ANEKTPOMETpP, AJIEKTPOCTATUYECKAsl 3allUTa, 3a3€MIICHHE 3JIEKTPONpHOOpPOB,
KOHJEHCATOP, KONMMPOBAJIBHBIN anmnapar, CTPyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U MPUHLUIN ACHCTBUSA JJIEKTPOMETPA.

B3anmoneiicTBre HA3JIEKTPU30BaHHBIX TEIL.

DIIEKTPUYECKOE TT0JIE€ 3aPSKEHHBIX TEII.

[IpOBOHUKH B SIIEKTPOCTATUYECKOM ITOJIE.

DJIEKTPOCTATUYECKAs 3AILUTA.

JIABJIEKTPUKHU B ANEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTH ILIOCKOIO KOHJAEHCAaToOpa OT IUIOLIAau
IUIACTUH, PACCTOSIHUA MEXY HUMU U JTADJICKTPUUECKON MPOHUIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yyenuueckuu  osxcnepumenm,  nabopamopuvlie  pabomvl
N3mepenue 351eKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpuueckuii mok. Toxu 6 paznuunlx cpeoax

DJIEKTPUUECKHM TOK. Y CJIOBUS CYIIECTBOBAHUS AIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuita Toka. [loCTOSTHHBIN TOK.

Hanpsixkenue. 3akon OMa 1J1s1 ydyacTKa 1EIH.

DJIEKTPUYECKOE COINPOTUBJICHUE. Y ICIIbHOE COMPOTUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, NApAJIEILHOE, CMENIAHHOE COEUHEHUE TPOBOIHUKOB.

PaGora osmekTpuyeckoro Toka. 3akoH JDxoymns—Jlenma. MomHOCTH
AJIEKTPUYECKOTO TOKA.

DJIIEKTPOIBMKYIIAsl CUJla U BHYTPEHHEE CONMPOTUBICHUE UCTOUYHHMKA TOKA.
3akon Oma i monHOW (3aMKHyTOM) anekTpuueckoidl menu. Kopotkoe
3aMbIKaHUE.

OJIEKTpOHHAsT ~ NPOBOJUMOCTH  TBEPJBIX  METAUIOB.  3aBUCUMOCTH

CONPOTUBJICHUS METAJIOB OT TeMIeparypbl. CBEpXIMPOBOJUMOCTb.
DJIeKTpUYECKHil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBonuuku.  CoOcCTBEHHass M NPUMECHas  MPOBOJUMOCTH

MOTyMpOBOIHUKOB. CBoOMCTBa p—N-niepexosa. [1oaynpoBoIHUKOBBIE TPHOOPHI.
DJIEKTpUYECKHI TOK B  pacTBOpax MW  paciaBax 3JIEKTPOJIUTOB.



DIIEKTPOJIUTHYECKAS TUCCOLMALUA. DIEKTPOIH3.

Onexktpuyeckuili TOK B ra3ax. CaMoOCTOSATENbHBINI U HECAMOCTOSATEIbHbBIN
pazpsaa. Momuus. [1masma.

TexHn4eckue yCTpOWCTBA M MNPAKTUYECKOE IPHUMEHECHHUE: aMIIEpMETP,
BOJITMETpP, PEOCTaT, HCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE NPUOOPHI,
ANIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKyyMHBIH
IUOJ1, TEPMUCTOPBI U OTOPEZUCTOPHI, OIYIPOBOIHUKOBBIN U0, ralbBaHUKA.

Llemoncmpayuu

M3mepeHne cuiibl TOKa U HAPSIKEHUS.

3aBUCUMOCTbH COMPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOILIA/IH TIOTIEPEYHOI0 CEYEHUS U MaTepralla.

CMermaHHOE COEAMHEHNE POBOTHUKOB.

[IpsiMoe wW3MepeHHe DdIEKTPOIABWXKYILIEeH cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOI'0 JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBJICHMUS.

3aBUCUMOCTb COITPOTHUBJIEHUS METAJIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psas U NpOBOAUMOCTb BO3AyXa.

OHOCTOPOHHSIS TPOBOAUMOCTD JUOAA.

Yyenuueckuut  osxcnepumenm,  nabopamopuvie  pabomvl
N3ydeHune CMEaHHOrO0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3IeKTpOABIKYIIEH CUJIbI ICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

Habmronenue anextponmsa.

Me:xknpeaMeTHbie CBA3H

N3yuenue kypca ¢usnuku 6a3oBoro ypoBHs B 10 kiiacce oCymecTBIiIsieTcs ¢
YYETOM COJEPKATENbHBIX MEXIPEIMETHBIX CBSI3€l C KypcamMH MaTeMaTHKH,
OMoJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nouamus, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SBJICHHE, HAy4YHbIH (aKT, TUMNOTe3a, (PU3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOJI0IeHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: pellleHUE CUCTEMbl ypaBHEHUM, JIuHEWHas QyHKIMS,
napaboiyia, rumepOoysia, WX TpapuKH UM CBOHCTBA, TPUTOHOMETPHUUYCCKHUC
byHKINN: CUHYC, KOCHHYC, TaHI'eHC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMU HA OCH KOOPJIAMHAT,
CJI0’KEHHUE BEKTOPOB.

buonozus: mexanmdeckoe JBMKEHHE B )KUBOU npupoje, nuddysus, ocmoc,
TEIJIOOOMEH  KUBBIX  OpPraHU3MOB  (BUIbI  TEIUIONEPENaud, TEIIOBOE

paBHOBeCI/IC), QJICKTPHUUCCKHUC SABJICHUA B YKUBOU nmpupoxac.



Xumus: TACKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI,
MOJIb BELIECTBA, MOJSIpPHAas Macca, TEIUIOBbIE CBOWCTBA TBEPABIX Tell,
KUAJIKOCTEW W Ta30B, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTUYECKAS
JUCCOLMALINS, TAIbBAHUKA.

l'eocpagpus: BnaxHOCTb BO3yXa, BETPbL, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE ABM)KEHHUH C UCIOJb30BAHUEM MEXAHU3MOB,
y4E€T TPEHUS B TEXHUKE, NMOAIIMIIHUKH, WCIIOJIb30BaHUE 3aKOHA COXPAHECHUS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JAPYTHE), ABUTATENIb BHYTPEHHEIO
CropaHusi, mapoBasg TypOuHa, OBITOBOW XOJOJIWJIBHUK, KOHIUIMOHED,
TEXHOJIOTUM  TOJyYEHUs] COBPEMEHHBIX MATEpUajgoB, B TOM  YHUCIE
HAHOMATEpUAJIOB, W  HAHOTEXHOJOIHWH,  JJIEKTPOCTAaTHYECKas  3alluTa,
3a3eMJICHUE AIEKTPONPUOOPOB, KCEpOKC, CTPYMHBIN IIPUHTED,
ANIEKTPOHArpeBaTeIbHble  MNPUOOPBI,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,

raJIbBaHHUKaA.

11 KIIACC

Paznen 4. JiekTpoanHaMuKa

Tema 3. Maznummnoe noye. I1eKmMpPOMACHUMHAA UHOYKUUA

[TocTossHHBIE ~ MarHUTHL. B3anMMOIENCTBUE  IOCTOSIHHBIX ~ MArHUTOB.
MarautHoe mnose. Bektop MarHuTHOM HMHAYKUMH. [IpuHOMI cyrneprnosuuuun
MAarHUTHBIX TOJeW. JIMHUM MarHUTHOM MHAYKUUU. KapThuHa JTUHUI MarHUTHOU
WHIYKIIAU TIOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOe MoJie TPOBOJHHMKA C TOKOM. KapThHa nWHHI WHIYKIHA
MAarHUTHOTO MOJISI JNIMHHOTO MPSAMOI0 MPOBOJHUKA M 3aMKHYTOI'O KOJBIIEBOTO
MPOBOJIHMKA, KaTrymkh ¢ TokoM. OmnweiTr Opcrega. B3aumoperncTBue
MTPOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOJ1yJib U HaIlpaBJICHUE.

Cuina Jlopenna, €€ Moayiap W HalpaBlieHHE. [[BH>KEHWE 3apsKEeHHOMN
YJaCTHUIIBI B OJJHOPOIHOM MarHUTHOM TmoJie. Pabora cuitel JlopeHma.

SIBneHue 3IIEKTPOMArHUTHOW WHAYKIUU. [IoTOK BekTOpa MAarHUTHOU
UHIYKIUU. OJEKTPOABIKYIIAS CUJIAa WHIYKIUHU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykunu Papanes.

BuxpeBoe snektpuueckoe moje. DIEKTPOABMKYIIAs CUila UHAYKIUU B
MPOBOJHUKE, JIBWXKYIIEMCS MOCTYMATEIbHO B OJHOPOJHOM MAarHUTHOM IIOJIE.
[TpaBuiio Jlenna.

NHAYyKTUBHOCTh. SIBJIGHME CaMOMHAYKIMHU. OJIEKTPOABIKYIAs CHUia
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TOJISl KATYILIKU C TOKOM.



DJIEKTPOMArHUTHOE MOJIE.

TexHUYeCKHEe YCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIC
MAarHUThl, B3JEKTPOMATHUTBI, JIEKTPOJBUIaTEb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHIl, UHIYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE NEKTPOHHOTO IMy4YKa MATHUTHBIM I1OJIEM.

JIvHUY MHIYKIUY MAarHUTHOTO TOJIA.

B3auMogenicTBrE ABYX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBrue cuibl JIopeHIa HA MOHBI NEKTPOIIUTA.

SIBneHune 3IeKTPOMAarHuTHOW UHTYKLIHH.

[TpaBuno Jlenna.

3aBUCHUMOCTbD 3JIEKTPOABMKYILEHN CUJIbI MHIYKIIUA OT CKOPOCTH U3MEHEHHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIUH.

Yyenuueckuut  osxcnepumenm,  nabopamopuvlie  pabomvl
N3y4yeHne MarHuTHOTO MOJIA KaTYIIKHA C TOKOM.

HUccnenoBanue nEUMCTBHUS TMOCTOSHHOIO MAarHuTa Ha PaMKy C TOKOM.

I/ICCJ'IC,Z[OBaHI/Ie SIBJICHUA BHGKTPOMaFHHTHOﬁ HHAYKIUH.

Pa3zgea S. KoJsieOanusi 1 BOJIHbI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbIE KOJ1€0AHUA

Konebarenbnast cucrema. (CBOOOJHBIE MEXaHUYECKHUE  KOJIEOaHUS.
[Mapmonunueckue xonebanus. [lepuon, yactota, amrunryaa u dasza KoaecOaHHA.
[Ipy>xrHHBIM MasTHUK. MaTeMaTUYECKUA MAATHUK. Y PABHEHUE TAPMOHUYECKUAX
kose6anuii. [IpeBpariieHne sHEPrun MpU TAPMOHUYECKUX KOIeOaHMSIX.

Konebarenbubiit kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJeOaHUS B
UJCATHPHOM KOJICOATEILHOM KOHTYpe. AHAIOTUS MEXIy MEXaHWYECKUMH H
ANEKTPOMArHUTHBIMU KoJsieOaHussmMu. dopmyna Tomcona. 3aKkoH coXpaHEHUs
SHEPTUU B UJICATTLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpeacraBinenne 0  3aTyXawIIMX  KoJjieOaHUsiX.  BBIHYXJIEHHbIE
MexaHu4ecKkue KoJjieOaHusi. Pe3onanc. BbIHYXIEHHBIE 3JIEKTPOMArHUTHBIC
KoJIeOaHusl.

[lepemenHbli TOK. CHHYCOMIAJIBHBIM TMEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYIHOE U JEHCTBYIOIEE 3HAYEHHE CHIIBI TOKa U
HaIpsHKCHUS.

Tpancdopmarop. IIpousBoacTBoO, nepegaya 1%} norpebiieHue

AJIEKTPUYECKON  DHEPruu. OJKOJOTMYECKHME PUCKH TMPU  MPOU3BOJICTBE



anekTposHepruu. KynbTypa HCHOJIB30BaHMS JJIEKTPOIHEPTUU B MOBCEIHEBHOU
AKU3HH.

TexHUUecKkue yCcTpoiCTBa U NPAKTUYECKOE NMPUMEHEHUE: AIEKTPUUECKUI
3BOHOK, T€HEpaTrop NEPEMEHHOr0  TOKa, JIMHAM  DJIEKTPONepeaay.
Llemoncmpayuu

HccnegoBanue mapaMeTpoB KojaeOATENIbHONW CUCTEMBI (MPYKUHHBIA WA
MaTEMaTUYECKU MAsITHUK).

HabOmronenue 3aryxarommx KoieOaHmii.

HccnenoBanue CBOMCTB BBIHYXICHHBIX KOJICOAHUIA.

Habmronenue pezoHanca.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHHUS.

OcuuuiorpaMmbl (3aBUCUMOCTH CWJIBI TOKA M HAIPSKEHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu mnocinenoBaTebHOM COCIMHEHUM PE3UCTOpA, KaTyIIKU
WHJIYKTUBHOCTH U KOHJEHCATOPA.

Mopens TMHUY IEKTponEpENAYH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

HccnegoBanue 3aBUCUMOCTH MEPUOIA MAJIBIX KOJIEOAHUM Tpy3a Ha HUTU OT
JUTMHBI HUTU U MACChI Ipy3a.

HccnenoBanue NEPEMEHHON0 TOKAa B LENH W3 OCIEA0BATEIbHO
COCAMHEHHBIX KOHJIEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAzZHUmMHbLE 80IHbL

Mexannueckre BOJHBI, YClIOBHUS pacnpoctpaHeHus. [lepuon. CkopocTh
pacrpocTpaHeHusT W JUIMHA BOJIHBL. llomepeyHble W IPOAOJIBHBIE BOJIHBI.
Nutepdepenniusa u qudpakiuss MEXaHUUYECKUX BOJIH.

3Byk. Ckopocthb 3Byka. I'poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.
DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHUSI M3JIyYEHUS SJIECKTPOMATHUTHBIX BOJIH.
B3aumuas opuenrauus BexkTopoB E, B, V B snekrpoMarHuTHOW BOJHE.
CBoCTBa AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHUE, MOJspU3alus,
mudpakuus, uatepdepernns. CKOpocTb 371€KTPOMArHUTHBIX BOJIH.

[IIxana 37E€KTPOMArHUTHBIX BOJIH. [[puMeHEeHNE 31EeKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBSI3U U TENEBUACHU. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHNE OKPYKAFOIIEH CPEBI.

TexHUUecKkne yCTpOMCTBA M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE
MHCTPYMEHTHI, YJIbTPa3BYKOBasi JUAarHOCTHKAa B TEXHUKE WM MEIULMHE, pajaap,
panuonpuéMHHUK, TeJIEBU30p, aHTeHHA, Teaedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHHUE MOMEPEUHBIX U IPOIOJIBHBIX BOJIH.



Konebuomeecs Te10 Kak ICTOYHUK 3BYKA.

HaGnronenue otpaxxeHus U MpeIOMIICHUS MEXaHUYECKHUX BOJIH.

HaGmronenue wuHTepdepeHiuun u AUGPAKIUA MEXAHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJON U
4acTOTOM KOJIeOaHMUIA.

HNccnegoBanne  CBOMCTB ~ JJIGKTPOMArHUTHBIX  BOJIH:  OTPa)KCHME,
npejaomiIeHue, mossipu3anus, audpakius, uarepdepennus. Tema 3. Onmuka

['eomerpruueckas onrtuka. I[IpsMorMHENHOE pacnpOCTpaHEHUE CBETA B
omHOpOaHOM cpene. JIyd cBeTa. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OoTpakeHus cBeTa. [locTpoeHue n3o0pakeHui
B IUNIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI TIPEIOMIICHHS CBeTa. AOCONIOTHBIN
nokasarens npeiaomienus. Ilonnoe BHyTpeHHee oTpaxenue. [IpenensHbii yrou
MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBera. CnoxHbIl cocTaB O0enoro ceera. L{Ber.

CoOwuparormiue u paccerBaromue JuH3bl. ToHKas auH3a. DoKycHOe
paccTosTHUE U ONTHYECKasi Cujla TOHKOU JuH3bIL. [locTpoeHue n3o0pakeHuii B
COOMPAOITUX U PaCCEHBAIOIINX JMH3aX. DOpMyIa TOHKOH JTUH3BL. Y BEIMYCHHE,
JaBaeMoe JIMH3O0M.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON OITUKH.

BonnoBas ontuka. MaTepdepenuns cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMIOJEHNUS MaKCUMYyMOB UM MHUHHMYMOB B HHTEp(PEPEHIIMOHHON
KapTHHE OT JIBYX CHH(A3HBIX KOTePEHTHHIX UCTOYHUKOB.

Hudpakuus ceera. JudpakumnonHas pemeérka. Y ciioBue HaOI0aeHus
IJIaBHBIX ~MaKCHUMYMOB Ipyd TAJCHUM  MOHOXPOMATHUYECKOTO CBETA

Ha TU(PaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHUYeCKre YCTpOMCTBA M MPAKTUYECKOE IPUMEHCHHUE: OYKH, JIYyIa,
doToanmapaT, TPOCKIIMOHHBIM ammapar, MHKPOCKOII, TEJISCKOIl, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE PacpOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
Onrtudeckre MpruoOOPHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHne. Mozenb CBETOBO/IA.

HccnenoBanue CBOWCTB M300paXEHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOMA.

HaoOmronenune natepdepeHInu cBera.

Hab6nronenue audpakiuuu cBeTa.



HaOmronenue gucnepcuu cBeTa.

[TonydeHnue cnekTpa ¢ MOMOILbIO TPU3MBI.

[Tonydenue cnekTpa ¢ MOMOILbIO AU(DPAKIIMOHHON PEIIETKH.
HaOmroneHue mossipu3aiiu CBeTa.

Vuenuuecxuii oxcnepumenm, nabopamophvie pabomoi
N3mepenne mokasaTesns IPeJIOMIICHHS CTEKIIa.
HccnenoBanne  CBOMCTB  M300paKEHUM B JIMH3AX.
HaOmronenue gucnepcuu cBeTa.

Pa3zgesa 6. OcHOBBI clIelIHAJIBHON TEOPUH OTHOCUTEJIBHOCTH

['paHuBl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHukd. [locrynarer
CHELHAIBHON TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETA B BAKyyME, IPUHLMUII OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEUICHUE  BPEMEHU U
COKpAILEHHUE JIJIVHBI.

DHeprus U UMIYJIbC PEISITABUCTCKON YaCTHULIBIL.

CBsI3p Maccbl € DHEPrUEW W MMITYJIbCOM PEIATHUBUCTCKOM YaCTHIIBL.

DHeprus MoKosl.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. dopmyna [lnanka cBA3M SHEpPruu (POTOHA C €ro YaCTOTOM.
DHeprusi u UMITYJIbC (POTOHA.

OtkpeiTe U uccienoanue ¢orodrpdexra. Onbitel A. I'. Cronerona.
3akonbl porodddexra. YpaBHenue DitHmTeiHa 1 dotodaddekra. «KpacHas
rpanuia» poroaddexra.

HaBnenue ceera. OneiTel I1. H. JIebenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUYECKOE MpPUMEHEHHE: (OTOIIEMEHT,
dboTomaTuMK, coiHeUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®otorh(PeKT Ha YCTAHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETo potorddekTa.

CBeToauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa mo paccesHuIo o -4acTHII.
[Inanerapnas moaens aroma. Iloctymarel bopa. M3mydenuwe u morjoiieHue



(OTOHOB MpHU MEpPEexoJie aToMa C OJHOTO YPOBHS DHEPrUU Ha Jpyroil. Bunbl
cnekTpoB. CHeKTp ypOBHEHN 3HEPruu aToMa BOJIOPOJA.

BonnHoBble cBoiicTBa wactul. Bomnnel ne bpoinsg. KopryckymnspHo-
BOJIHOBOU Jyasiv3M.

CHOHTaHHOE W BBIHYKJAEHHOE U3JIy4YEHUE.

TexHUu4eCcKnue yCTpOMCTBA M INMPAKTHUYECKOE INMPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (COEKTPOCKOMN), Ja3ep, KBAHTOBBI KOMIBIOTED.

Llemoncmpayuu

Mopens onbita Pezepdopra.

OnpeneneHne IIUHBI BOJIHBI JIa3epa.

Habnronenue nuHeNyaThIX CIIEKTPOB U3TyYEHUS.

Jlazep.

Vuenuueckuit  sxcnepumenm,  nabopamopHvie  pabomol
HaOmronenue nuneityaroro crekrpa. Tema 3. Amomuoe aopo

DKCIIEpUMEHTBI, JOKA3bIBAIOIIUE CIOKHOCTh CTpPOEHHS saapa. OTKpbITHE
pamuoakTuBHOCTH. OmbITel  Pe3epdopma 1o  ompeneneHWio  cocTaBa
paanoakTUBHOro u3iydeHus. CBoicTtBa anb(da-, Oera-, ramMma-u3IydeHUs.
BnusiHMe pagnoakTUBHOCTH HA )KUBBIE OPTraHU3MBbI.

OTtkpeITHE TTPOTOHA U HeWTpoHa. HykionHas monens siapa [elizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uuncio sapa. M30Tonsl.

Anbda-pacniaz. DJEKTPOHHBI W TMO3UTPOHHBIN Oeta-pacman. ['amma-
M3JIy4yeHHE. 3aKOH PaJIMOaKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. [ledexT macchl sipa.

SnepHsle peakuuu. JleneHue u CUHTES SAEP.

Anepusiit peaktop. TepMosaepHbiii cuHTe3. [IpoGaeMbl U MEPCHIEKTUBHI
AJIEPHON SHEPreTUKHU. JKOJIOTMYECKHUE aCIIEKThI SIIEPHOU SJHEPIEeTUKH.

DneMeHTapHble YacTUIbl. OTKPBITUE MTO3UTPOHA.

MeTopl HAOIIOACHUS U PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaIbHBIC B3aUMOJICUCTBUA. EAWHCTBO (HU3MUECKON KapTHUHBI

MHpA.

TexHru4eckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: HO3UMETD,
kKamepa BuiibcoHa, simepHblil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

Cu€TurK MOHUBUPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1a6opamopmwvie pabomul

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).



Pa3zgen 8. JjieMeHTHI aCTPOHOMNH U ACTPOPU3UKH

Oranbl pa3BUTHS acTpoHOMuH. [lpuknanHoe U MHUPOBO33PEHUECKOE
3HAYEHUE AaCTPOHOMMUMU.

Bun 3Bé3nnoro neba. Co3Be3ausi, sipKue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBUKCHHUE.

ConHeuHas cucrtema.

Cousnne. CosiHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHIa UM 3BE3N.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlmarpamma «CIEKTpalbHBIN Klacc —
CBETUMOCTBY». 3BE3/bI IJIABHOW IOCJIENOBATEIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOM IMOCIEI0BATEIBHOCTH. BHYTpEHHEE CTpOEHUE
3BE3/1. COBpEMEHHBIE MPEJICTABICHUS O IPOUCXOXKICHUH U dBoIonnu CoHIa U
3BE3[. DTanbl >KU3HU 3BE3I.

Muieunsiii [Iyte — Hama ['amaktuka. [lonoxenne u nBuxenne ComHia B
lNanaktuke. Tunel ranaktuk. Paguoramaktuku m KBaszapbl. UEpHbBIE IBIPBI B
AIpax TATAKTHUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akoH Xa06ma. PazOeranue

TaJIaKTHUK.

Teopus bonsioro B3psiBa. PeIMKTOBOE U3IIyUYEHHE.

Macmrabnas cTpykTypa Beenennoit. MeraranakTuka.

Hepeménusie pOoOJIEMBI ACTPOHOMMH.

Yuenuueckue nadnooenus

Haobmronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX ~TMPWIOKEHUW [T OMpEACNICHUS TOJIOKEHUST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be3/1us CEeBEpHOTo MOMyIIapus U
SIPKUE 3BE3/IbI.

Hab6mtonenus B teneckon Jlynsl, maner, Maeunoro Ilytu.

O0o01maromniee NOBTOpeHue

Ponp ¢u3uku u acTpoOHOMHH B HKOHOMHUYECKOH, TEXHOJOTUYECKOH,
COLIMAIIBHOW W ATUYECKOM cdepax IeATeNbHOCTH YeJIOBEKa, pOJib U MECTO
¢u3NKM U acTpOHOMHHM B COBPEMEHHOW Hay4yHOW KapTUHE MHpPA, POJb
¢usnueckoil Teopuu B GOPMHUPOBAHUU MPEACTABICHUN O (PU3NYECKON KapTHUHE
MHUpa, MeCTO (U3UYECKON KapTUHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEJICTAaBICHUN O PUPOLE.

Me:xknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnuku 6a30Boro ypoBHs B 11 kiacce ocyiecTBiseTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MATHKH,

OMOJIOTUH, XUMUU, Teorpapuu U TEXHOJIOTHUH.



Meowcnpeomemuvie nouamus, CBSI3aHHbIE C U3YYEHHUEM METOJIOB HAYYHOTO
NO3HAHMS: SBJIICHUE, HAYYHbINH (akT, runoresa, puznyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJII0/IEeHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pEUICHUE CUCTEMbl YPaBHECHUH, TPUTOHOMETPUUYECKUE
GyHKINN: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI U X MPOEKIMH HA OCH KOOPAMHAT,
CIIOKEHHE BEKTOPOB, IIPOM3BOAHBIE BSJIEMEHTApHBIX (PYHKUUN, MpPU3HAKU
noAoOusl TPEYyroJbHUKOB, OMpPEAENICHUE IUIONIaAN IJIOCKUX (puryp u oObnéma
TEIl.

buonoeus: snextpudeckue sABJICHHUS B KUBOM NpHUpoje, KojieOaTelabHbIC
JIBWKEHUSA B KUBOM NPUPOJE, ONTHUYECKHE SBJIECHUS B IKUBOW IIPUPOJE,
JNEUCTBUE paJiMalliy Ha )KUBBIE OPraHU3MBI.

Xumusi: CTpPOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl O00pa30BaHUSl KPUCTALUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJINS.

l'eocpagusa: ™MarHuTHBIE TMOJNOCAa 3€MJIM, 3aJeXH MAarHUTHBIX PV,
(oTOChEMKA 3eMHOM MOBEPXHOCTH, IPEACKAZAHNUE 3EMIIETPSICEHUM.

Texnonoeus: JMHUM DJIIEKTPONEPENAd, TIE€HEPATOpP MEPEMEHHOrO TOKa,
ANEKTPOABUraTENb, UHAYKIMOHHAS TI€Yb, pajap, paaHuONpPUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBY-meub, MpOCKIIMOHHBIN ammapar, BOJOKOHHAS ONTHKA,

COJIHEUHAas Oatapes.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOTI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenune yuyeOHoOro mpeamera «®du3nka» Ha ypOBHE CPEIHETO OOIIETo
obpazoBanusi  (0a30BBI  ypOBEHb) JOJDKHO OOECTHEYUTh  JTOCTIKCHHUE
CJICYIOIIMX JTHYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
PE3yJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIn4HOCTHBIE pe3yJbTaThl OCBOCHMsI Yy4yeOHoro mnpeamera «Dusukar»
JIOJDKHBI ~ OTpakaTb  TOTOBHOCTh U CIOCOOHOCTh  OOyYaronIuXcs
PYKOBOJACTBOBAaTbCS C(HOPMUPOBAHHOW BHYTPEHHEW MO3ULMEN JIMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OPHEHTAI[MM, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUIA,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM LIEHHOCTSM POCCUHCKOTO OOLIECTBa,
paclIMpEHHUE KU3HEHHOTO ONbITa W ONbITa JEATEIIBHOCTH B MPOLECCe
peanu3anuy OCHOBHBIX HAIIPaBJICHUM BOCIIATATENIBHOW NESITEIBHOCTH, B TOM
qypciIe B YacTH: 1) TPakIaHCKOro BOCIHTAHUSI: COOPMHPOBAHHOCTH
IPaKJAHCKON MO3UIIMK 00YYaroIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOI'O 4YJ€Ha POCCHUUCKOr0o OOIIECTBA; MNPUHATHE TPATULUOHHBIX
00II1eYeIOBEUECKIX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LEHHOCTEN; TOTOBHOCTh BECTU COBMECTHYIO JAEATEIIBHOCTh B
MHTEpECaX rPakIaHCKOTO
o011ecTBa, y4acTBOBaTh B CaMOYIIPABJIEHUU B 00pa30BaTEIbHOM OpraHu3aluy;
YMEHHE  B3aUMOJCHCTBOBaTh C  COLMAIBHBIMU  HHCTUTYTaMU B
COOTBETCTBUH C
X (QYHKIUSMU ¥ Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTApHOU U
BOJIOHTEPCKOW  JICATEIBHOCTH, 2) NATPUOTHYECKOTO
BOCIIMTAHUSA:
c(hOpMHUPOBAHHOCTH POCCUNCKOU rpaXKIaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3Ma; L[EHHOCTHOE OTHOLIEHHE K TOCYJApCTBEHHBIM CHUMBOJIAM,
TOCTUKEHUSIM
pOCCUICKMX YY€HBIX B oOmactTdé QUMK ¥ TEXHUKW; 3) JAyXOBHO-
HPaBCTBEHHOI0 BOCNMHUTAHUSA: CHOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS,
ATUYECKOTO TMOBEACHHMS; CIIOCOOHOCTh OIICHMBATh CUTYAllMI0 U MPUHUMATH
OCO3HAaHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHUCJIE B ACSATEIbHOCTH YUYEHOTO; OCO3HAHUE JINYHOTO BKJIA/IA B
MIOCTPOCHHE yCTOMYMBOrO Oymymiero; 4) 3CTeTHYeCKOro BOCHUTAHHA:

ICTCTUYICCKOC OTHOIICHUC K MHUPY, BKIIIO4Yasa 5CTCTUKY HAYYHOI'O TBOPUYCCTBA,



MPUCYIIETo PU3NUECKON HAyKeE;
5) TpyaoBOro BOCIIMTAHHSA. UHTEPEC K PA3IUIHBIM chepam
poQeCCHOHAILHOMN JeSTETLHOCTH, B TOM YHUCJI€ CBSI3aHHBIM C
(bU3UKON U TEXHUKOM, YMEHHUE COBEPIIaTh OCOZHAHHBINA BHIOOP
Oynyiei npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
TIJIaHbI; TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U
caM0O0Opa30BaHUIO B 00JIACTH
(bY3UKN HA TPOTSHKEHUU BCEH KU3HM;
6) IKOJOrM4YecKOro BOCIIMTAHUSI:
c(hOpPMHUPOBAHHOCTH IKOJIOTUUYECKON KYJIbTYPbI, OCO3HAHHE II100aTEHOTO
XapakTepa OHKOJOTHYECKUX MpoOJieM; IUTAaHUPOBAHWE U  OCYIIECTBIICHHUE
JICUCTBUI B OKPYKAOIIEH Cpelie Ha OCHOBE
3HaHUA IIeJe€ll yCTOWYMBOIO pPa3BUTHS YEJIOBEUECTBA; PACHIMPEHUE OIbITA
NESATEILHOCTH DKOJIOTMYECKON HAMPaBICHHOCTH Ha
OCHOBE HMMEIOIIMNXCS 3HAHUWA O (DU3BHKE;
7) IEeHHOCTH HAYYHOT'0 TIO3HAHUSI:
c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3WUECKOM HAyKHW, OCO3HAHWE IICHHOCTH HAyYHOU
NEATEeIbHOCTH, TOTOBHOCTh B TpollecCe H3Yy4YeHUA (DU3UKU OCYIIECTBISThH
MPOCKTHYIO M UCCJIEAOBATEIBCKYIO AEATCIbHOCTh HHANBHUIYAIbLHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATHBI

ITo3HaBaTe/ibHbIEe YHHBEPCAJIbHbIE YUeOHbIE JeliCTBHS

ba3oBble JJornyeckue aeicTBUA:
CaMOCTOSATENIbHO  (OpMYJIMPOBAaTh M  aKTyaJu3HpOBaTh IpodieMy,

paccMaTpuBaTh €€ BCECTOPOHHE; OMPEACIATh ILEIU NCATECIBHOCTH, 33/1aBaTh
rapamMeTpbl U KPUTEPUU UX

JNIOCTHXKEHHUS;, BBISIBIISITD 3aKOHOMEPHOCTH U MIPOTUBOPEUUS B

paccMaTprUBaEMBbIX

dusnueckux SBICHUSAX; pa3palaThiBaTh IUTAH pEHICHUS TPOOJIEMBI ¢ y4E€TOM
aHaJIn3a UMCIOIIMXCS

MAaTEPUABHBIX M HEMaTEPUAJIbHBIX PECYPCOB; BHOCHUTHh KOPPEKTHUBHI B
JIESITEIIbHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB

LEJsIM, OILICHWBATH PUCKHA TMOCHEACTBAM NEATEIBHOCTH;, KOOPAWHUPOBATH U

BBIMIOJIHATH ~ paboOTy B YCIOBHMSIX  PEAJbHOTO,  BUPTYyaJIbHOTO U

KOMOMHUPOBAHHOTO B3aMMOJICHCTBUSI; pa3BUBATh KPEATUBHOE MBIIJICHUE TPHU

PCUICHUH KU3HCHHBIX l'IpO6J'IeM.



ba3oBbie ucciaenoBaTe/IbCKUe JeMCTBUA: BIIAJECTh HAYYHOU TEPMHUHOJIOTHUEN,

KJIFOUEBBIMU MOHATUSMHA U METOIAMU
¢bu3rUecKoi HaAyKu;

BJIaJICTh HABBIKAMH YU4€OHO-HCCIIEIOBATEIILCKON 1 MMPOEKTHOU JIESITEIbHOCTH
B 00mactu (HU3MKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K CaMOCTOSTEIbHOMY
MOUCKY METOJOB pEIICHUs1 3a7ay (U3NYECKOro COoepKaHus, MPUMEHEHUIO
Pa3JIMYHBIX METOJOB MO3HAHUS, BJIAJICTh BUAAMHU JCATEILHOCTH TI0 MOJYyYCHHUIO
HOBOT'O 3HAHMS, €Tr0 HWHTEpIpeTalnH, MPeoOpa3oBaHUI0O U TMPUMEHEHUIO B
Pa3IMYHBIX YYEOHBIX CHUTyalMsIX, B TOM 4YHCIE TPU CO3JAaHUU YUEOHBIX
MPOEKTOB B 00JacT (D)U3WKHU; BBISABISITE MPUYMHHO-CICACTBEHHBIC CBSI3H H
aKTyaJIu3upoBaTh 3ajJauyy, BBIABUraThb TUMNOTE3y €€ pelICHUs, HaXOIUTh
apryMEHTHI JJIs J0Ka3aTeIhCTBA CBOMX YTBEPIKICHUM, 3a7aBaTh MapaMeTphl U
KPUTEPUM PEUICHUsI; aHAJU3UPOBATh TOJIYYEHHbIE B XOJI€ pEUICHUs 3aJadyu
pe3yJbTaThl, KPUTHYECKH OILICHHMBATh HMX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
U3MEHCHHE B HOBBIX YCJOBHSX; CTaBUTh M (hOPMYJIUPOBaTh COOCTBEHHBIC
3a7a9M B 00pa3oBaTeIbHON
NEATEeIbHOCTH, B TOM YHUCJE NMPU W3YyUYCHUH (PU3UKH; J1aBaTh OIICHKY HOBBIM

CUTyaIlUsIM, OIIEHUBATh IPUOOPETEHHBIN OMBIT; YMETh MMEPEHOCUTH 3HAHUS

1o (pU3MKe B MPAKTUYECKYIO 001aCTh
KU3HEACATCIIbHOCTH,; YMETh WMHTETPUPOBATh 3HAHUS W3 PA3HBIX MPEAMETHBIX
o0JyiacTeil; BBIIBUTATh HOBBIE HJIEH, TpeJiaraTb OPUTHMHAIBHBIC MOJIXOAbl U
pelieHus; CTaBUTh MPOOJEMbI W 3aJa4M, JOMYCKAIOIHME albTePHATHBHBIC
pewenus. Pabdora ¢ wuHdopMammen: BIaJACTh HAaBBIKAMH IOJIYYEHUS
uHpopManuu (PU3NUECKOTO COJAEp)KAHUS W3 HCTOYHHUKOB Ppa3HBIX THIIOB,
CaMOCTOSITCNIbHO ~ OCYIIECTBJIATH IOMCK, aHalnW3, CHUCTEMaTH3alui0 |
WHTEpIpeTalnio WHOOPMAIIMK Pa3IMYHBIX BUIOB U (POPM MpEICTABIICHHUS;
OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIOJIB30BaTh CpelCcTBa HWH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHUA B PCIICHUHU KOTHUTHBHBIX, KOMMYHUKATHUBHBIX U
OpraHM3alMOHHBIX 33/1ad C COONIOJICHUEM TpeOOBaHUN SPTOHOMMKHU, TEXHUKHU
0C30ITaCHOCTH, TUTHCHBI, PECypPCOCOEPEIKCHUS, TTPABOBBIX W ITHUUYECCKHUX HOPM,
HOpPM MH(POPMALIMOHHON O€30MacHOCTH; CO3/1aBaTh TEKCThl (PUIUYECKOTO
colep)KaHUs B pa3IWYHBIX (popMarax ¢ ydéToM HasHaueHUS HWH(POPMAIUA U
[IEJICBOM ayJIUTOPUHU, BHIOMpas ONTUMAIbHYIO (QOpMY TMpEICTAaBICHUS U
BU3yaIU3aLNH.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIbHLIC y‘—leﬁﬂble JeHCTBUS:



OCYILIECTBJIAThL OOIIEHHWE Ha YpoKax (U3UKM HW BO BHEYPOUYHOU
NEATEeIbHOCTH; PAacCIliO3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyallud U
CMSTYATh
KOH(JIUKTHI;
Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM
S3bIKOBBIX CPEJCTB; MOHUMATh M HMCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOU U
VHIUBUY AJIbHOU
paboThI; BHIOMpATh TEMAaTHKy W METOJBl COBMECTHBIX JEUCTBUM C Y4ETOM
001X
WHTEPECOB M BO3MOXKHOCTEH KaXKJOr0 YJEHA KOJUJICKTHBA; MPUHUMATh LEIU
COBMECTHOU JIeATEIIbHOCTH, OPTraHU30BBIBATh U KOOPJUHUPOBAThH JIEUCTBUS IO
€€ ITOCTMIKEHHUIO: COCTAaBJIATh IJIaH JECUCTBUM, paclpeicisiTh pOjaud C YU4ETOM
MHEHHUI y4aCTHUKOB, OOCYXJaTh pe3yJIbTaThl COBMECTHOW paOOThI; OLICHUBATH
Ka4eCTBO CBOETO BKJIAJa U KAXKJIOT0 YYaCTHHUKA KOMaH/Ibl B
o0IMi pe3ybTaT Mo pa3paO0TaHHBIM KPUTEPUSIM; IIPEAJIaraTb HOBbIE MTPOCKTHI,
OIICHUBATh UJCH C ITO3UIIMH HOBU3HEI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH; OCYIIECTBIISITh IO3UTHUBHOE
CTpPaTETUYE€CKOE MOBEJCHUE B PA3TUUHBIX

CUTyaluAax, IIpOABJIATH TBOPUCCTBO U B006pa)K€HI/IC, OBITH HMHHUIITUATHUBHBIM.

PeryjsiTuBHbIe yHUBeEpPCaJIbHbIE yUeOHbIE JeiiCTBUSA
Camoopranuzanus:

CaMOCTOSITENIbHO OCYILIECTBISATh O3HABATENIbHYIO JESATEIBHOCTh B 001aCTH
(U3MKK M aCTPOHOMHUH, BBIABIISTH MPOOJEMBbI, CTaBUTh U (POPMYJIUPOBATH
COOCTBEHHBIE 33/1a41; CAMOCTOSTEIILHO COCTABIIATH IJIaH PEIICHHS PACUETHBIX U
KAueCTBEHHBIX 3a/lay, IUIaH BBINOJHEHUSA MPAKTUYECKON paldoThl € y4YETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHU; JaBaTh
OLICHKY HOBBIM CUTYallUsIM;

pacuIMpsITh PAMKHA Y4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEANOYTCHUMH;

JienaTh OCO3HAHHBINA BHIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a  peuieHue;

OIICHUBATH MPUOOPETEHHBIH OIIBIT;

CIIOCOOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYIUIIUH B 00TaCTH

(¢u3MKK, TIOCTOSIHHO TMIOBBIIIATh CBOM 00pa3oBaTeNbHBIN W  KYJIbTYpPHBIN

ypoBeHb. CaMOKOHTPOJIb, 3MOLUMOHAJIbHBII HHTEJIEKT: [1aBaTh OILICHKY
HOBBIM CUTYallUSIM, BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTD,

OLICHUBAaTh  COOTBETCTBUE  PE3yJbTAaTOB  IEJIAM;  BJIaJ€Th  HAaBbIKAMU

M03HABATEILHOU pe(i)HeKCHI/I KaK OCO3HaHHsA COBCPIIACMBIX IIGfICTBHfI )51



MBICITUTEIIBHBIX TIPOIIECCOB, HMX PE3yJIbTaTOB W OCHOBAaHUH; HCIIOJIH30BATh
npuéMbl pedIeKCUH NIl OIICHKU CUTYyaIluu, BEIOOpa BEPHOTO
pEIICHMUS;
yMETh OIICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHHSI IO UX

CHIKCHUIO, TIPHMHMMAaTh MOTHBBI W apryMEHThl JAPYIHMX IIpH aHajIu3e

pEe3yIbTaTOB
NEeSATEeIbHOCTH; TPUHUMATh ce0s, MOHUMAas CBOM HEIOCTAaTKU M JOCTOMHCTBA;

IPUHUMATh MOTUBBI M apTYMEHTBI JPYTUX MPU aHAIU3e PE3yIhbTaTOB
NeSTeIbHOCTH; TIPU3HABATH CBOE MPABO U MIPABO IPYTUX

Ha OIITHUOKH.

B nporniecce nocTrkeHUs IMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBbI
mo ¢u3MKe I YPOBHA CpeaHero ooOmero oOpa3oBaHUS y OOYUYarOIIUXCS

COBEPIICHCTBYETCS AMOIIMOHATBHBIN WHTEIJIEKT, IPEeIOoJIararoHii
c(hOpMUPOBAHHOCTD:
CaMOCO3HaHUs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  MOHMMATh  CBOE

AMOIIMOHAIBHOE COCTOSIHME, BHUJACTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM
AMOIMOHAIILHON c(epbl, OBITh yBEPEHHBIM B ce0e; caMOperyJIupOBaHUs,
BKJIFOUAIOIIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 32 CBOE
NOBEAEHUE, CIOCOOHOCTh aAalNTHUPOBATHCS K SMOLMOHAIBHBIM HU3MEHEHHSIM U
IPOSIBJISITh THOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHUBAIINH,
BKJIFOYAIONIEH CTpEeMJICHHME K JOCTIDKEHUIO €M W YCIeXy, ONTHUMH3M,
WHULIMATUBHOCTb, YMEHHE JIEWCTBOBATh MCXOJS W3 CBOMX BO3MOXKHOCTEW;
AMIIATHHU, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh MOIIMOHAIBLHOE COCTOSIHHE
IpYTUX, YYHUTBIBATH €r0 MPU OCYIIECTBIECHUU OOILEHUS, CIOCOOHOCTh K
COUYBCTBHIO M CONEPEKMBAHUIO; COLMAIBHBIX HABBIKOB, BKJIIOUYAIOIINX
CIIOCOOHOCTH BBICTPaUBaTh OTHOLIEHUS

C ApyTuUMM JIFOABMH, 38,6OTI/ITI)C$I, IIPOABJIATE HHTCPEC U pa3pCliaTh KOH(I)J]I/IKTBI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniy obyudenuss B 10 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh COOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MPUMEPAX POJib U MeCTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOM KapTUHBI MUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B NPAKTUYECKOM JEATEIBbHOCTH JIFOJCH; YYUTHIBATH T'PAHULIBI
NPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJENel: MaTepualibHas TOYKa,
UHEpIMaIbHas cUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WIEAJbHBIN ras,
MOJIEJIA CTPOEHHUSI Ta30B, )KUJKOCTEU U TBEPABIX TEJl, TOUCUHBIA ANEKTPUIECKUN
3apsi]] IpU pelIeHud (PU3MYEecKUX 3a/ay; paclo3HaBaTh (PU3NUYECKUE SBICHUS
(mpoueccrl) U OOBSICHITH UX HA OCHOBE



3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUH CTPOCHHS BEIIECTBA U
ANEKTPOJIMHAMHMKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE
JBUKEHUE, CBOOOJHOE IMaJeHUE Tel, ABUKEHUE IO OKPY>KHOCTH, HHEpIIHS,
B3aumoneicTeue Ten, auddysus, OpOYHOBCKOE [IBM)KEHHE, CTPOEHUE
KUIAKOCTEH M TBEPABIX TeJl, H3MEHEHHE O0O0bEMa Tel MpU HarpEeBaHHUU
(oxXJIakJIeHnH), TEIJIOBOE paBHOBECHE, MCMApEHUE, KOHACHCAIus, IJIaBJICHUE,
KpUCTAJUIM3alUsl, KUIEHUE, BJIAXKHOCTh BO3/lyXa, IMOBBIIICHHE [aBJICHUS rasa
IPU €ro HAarpeBaHUM B 3aKPBITOM COCYJZIEC, CBSI3b MEXKIY IapaMeTpamu
COCTOSIHMSI Ta3a B U30IPOLIECCAX, JEKTpU3AIUs Tell, B3aUMOJEHCTBUE 3apsI0B;
OMHUCHIBATh MEXAHUYECKOE JABUKEHHUE, HCTONb3ysd (U3MUYECKUE BEIUYHMHBIL:
KOOpJIMHATa, IMyTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, CHUIa,
MMITYJIbC T€JIa, KHHETUYECKas YHEPTUsl, IOTCHIMAIbHASI YSHEPT U], MEXaHUYECKas
paboTa, MexaHWYecKas MOUIHOCTb;, MpPU ONUCAHUU MPaBUIBHO TPAKTOBATH
(bu3MYecKuil CMBICT HMCIOJb3YEMbIX BETUYMH, MX OO0O3HAYEHUS U €IUHMUIIBI,
HaXOJUTh (POPMYIIbI, CBSA3BIBAIOLIUE JAHHYIO (PU3UUECKYIO BETUUUHY C JPYTUMU
BEJIMYMHAMU; OIMCHIBATH M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEN W TEILJIOBHIE
ABJICHUS, UCTOJNb3ys (PU3MUYECKHWE BEIWYMHBI: JABJICHUWE Ta3a, TeMIeparypa,
CpedHsii KHUHETHYECKass DSHEpPrus  XAOTHYECKOTO  JBWUKEHUS  MOJEKYII,
CPEIHEKBaIpaTU4HAsI CKOPOCTbh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprus, pabora raza, KOIP(PUIMEHT TMOJE3HOTO JEHUCTBUS TEIIOBOTO
JBUTATENs; MpPU ONUCAHUU TMPABWIBHO TPAaKTOBAaTh (PU3MUECKUH CMBICIH
UCIIOJIb3YEMbIX BEIMYMH, UX O0O03HAUYECHHS U €AMHUIIBI, HAXOAUTh (OPMYJIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYyI0 BEIUYMHY C JIPYTHUMHU BEJIUYUHAM;
ONMUCHIBaTh M3YUYEHHBIE 3JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKUE
SABJICHUS (TMPOIECCHI), HUCIONB3Ys (U3UYECKHUE BEIUYUHBI: DIICKTPUUSCKHM
3apsll, AJIEKTPUYECKOE ToJie, HANpsHKEHHOCTh MOJs, MOTEHIUall, pPa3HOCTb
MOTCHIIMAJIOB;, TMPU OMUCAHWUU TPABUIBLHO TPAKTOBATh (PU3HMUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUYECHMS] M E€IUHHUIIbI; YKa3bIBaTh (hOPMYJIbL,
CBS3BIBAIOIIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JPYTMMH BEIUYUHAMU;
aHAIM3UPOBaTh (DU3UYECKUE MPOLIECChl W SIBJICHUS, UCTONb3Yyd (PU3UUYECKHE
3aKOHbl W TIPUHIUIIBI: 3aKOH BcemupHoro TtsaroteHus, |, |l u [l 3akoHsI
HproTOHA, 3aKOH COXpAaHEHUsS MEXAHUYECKOW SHEPrUH, 3aKOH COXPaHECHUS
UMITyJIbCa,  TPUHIMI  CYNEPIO3UIMH  CHWJI, TPUHIUI  PaBHONPABUS
WHEPUUAIbHBIX CHUCTEM OTCYETA, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUIO
CTPOEHHUS BEILIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEIHENH KMHETUYECKOW 3HEPTUU
TEIJIOBOTO JBMKEHHUSI MOJIEKYJI ¢ aOCOJIIOTHOM TeMMepaTypoi, MepBbIi 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPAaHEHHUs 3JIEKTPUUECKOro 3apsja, 3akoH KymoHa,
MPU ATOM Pa3INyaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €r0 MATEMaTHYECKOE
BBIPAKEHHE U YCIOBHS (TpaHULbl, 00JIaCTH) TPUMEHUMOCTH;



OOBSACHATH OCHOBHbIC MPUHLHUIBI JCHCTBUA MAIlIMH, NPUOOPOB H
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUS UX 0€30MaCHOTO UCIIOJIb30BAHMS B
MOBCEHEBHOM KU3HM; BBINOJIHATH JKCIEPUMEHTHI 1O HCCIEIOBAHUIO
(u3nyecKuX SBIEHUN U MPOIECCOB C MCIOJB30BAHUEM TMPSMBIX M KOCBEHHBIX
U3MEpEHUH, pu 3TOM (POPMYIIMPOBATH MPoOIEMY/3aauy U TUIIOTE3Y YUeOHOTrO
AKCIIEPUMEHTA, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUA,
OPOBOANUTH ONBIT U (HOPMYIUPOBATH BBIBOABI, OCYUIECTBISTH IMPSIMBIE U
KOCBEHHBbIE HM3MEpeHUs (PU3NUECKUX BEJIMYMH, TMPU OSTOM  BBIOUPATH
ONTUMAJIBHBIA CIIOCOO M3MEPEHHUS U UCIOJIb30BaTh U3BECTHBIE METO/bI OLIEHKH
MOTPEUTHOCTEN M3MEPEHUI; HCCIIeI0OBAaTh 3aBUCUMOCTH MEXKIY (PU3NYECKUMHU
BEJIMUYMHAMU C  HWCIOJB30BAHUEM  MPSIMBIX  U3MEPEHUH, TpU  ITOM
KOHCTPYHpPOBaTh  YCTaHOBKY, (UKCHPOBAaTh  pe3yJbTaThl  MOJYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJAE TaOnWI U TIpaduKoOB, IeNaTh
BBIBOJIBI TIO pe3yJibTaTaM HCCIAEAOBaHMs; COOMIOAaTh IpaBuUjia OE30MMacHOTO
TpyZa TpU MPOBEACHUM HCCIEAOBAaHUN B paMKaxX Y4ye€OHOrO SKCIEPHMEHTA,
y4eOHO-UCCIIEIOBATENLCKOM U MPOEKTHOW NESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOMCTB U  JIaOOpaTOopHOro OOOpYyJOBaHUSA;, pEIIaTh
pacuy€THbIC 3aJadyd C SIBHO 3aJaHHOM (PU3MUECKOM MOJENbIO, HCIOJb3YS
(¢u3nueckue 3aKOHbl M TPUHIUIBL, HAa OCHOBE aHalKM3a YCJIOBHS 3aJaud
BBIOMPATh GU3HUECKYIO MOJIEIIb, BBIJICIATh (PU3NUYECKHUE BETUYUHBI U (POPMYJIBI,
HE0OXOAUMBIE NIl €€ pPelIeHUs], MPOBOAUTh PAcU€Thl U OLICHUBATh PEAbHOCTD
MOJIYYCHHOTO 3HAaYCHUS (PU3UYECKON BEJTMUMHBI, peliaTh KaueCTBEHHbBIC 3a/1a4u:
BBICTPAMBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO IIEMOUKY PACCYKICHUM C OMOPO
Ha U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHMUS;

UCIIOJIb30BaTh  MPHU  PEIICHMH  y4eOHBIX  3aJlad  COBPEMEHHBIC
MH(pOpMAIlMOHHBIE  TEXHOJOTMH  JJII  IOHUCKa, CTPYKTYpUPOBaHUS,
UHTEPIpPETAllMM ¥  TPEJCTaBICHUS  Y4eOHOM ¥ HAYYHO-TIOMYJISPHOM
uHpopMalMy, TOJYYEHHOW U3 Pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATh TOJMy4YaeMyr HH(POpPMAIMIO; TPHUBOAUTH TPUMEPHI BKIIaza
POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBSICHEHHE
IPOIIECCOB OKPY’KAIOIIETO MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHH; HCIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3UKE B
MOBCEHEBHON KU3HM I OOecredeHus Oe30MacHOCTH TpH oOpalieHuu ¢
npudbopaMyd M TEXHUYECKMMU YCTPOWCTBAMH, IJII COXPAHEHHs 3J0POBbSI U
COOJIIOZICHHSI HOPM KOJIOTHYECKOTO IMOBEACHHSI B OKPYIKaIOIEH cpeie;

paboTath B TpYIIE C BBIIOJHEHUEM Pa3IUYHBIX COIUAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYIIIbI, PAIMOHAIBLHO paCHpPENesTh OO0S3aHHOCTH U

IUNIAHUPOBATh  ACATCIIbHOCTbL B HCCTAHAAPTHBIX  CUTyalMAX, aACKBATHO



OLIEHMBAaTh  BKJIAJ KaXJAOr0 M3 YYaCTHUKOB TpyIIlbl B  PEIICHUE
paccMaTpuBaeMoi poOJIEMBI.

K xoniy obydyenuss B 11 Kjacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUIN:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHMHBI MUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKHU W
TE€XHOJIOTUM, B MPAKTUYECKOU NIEATEIbHOCTHU JIOJEH, HEJOCTHOCTh U €IMHCTBO
¢u3nueckol KapTUHBI MHUPA; YYUTHIBATH TPAHUIIBI MPUMEHEHUS H3YyUYECHHBIX
(pU3HUECKUX MOJENEH:
TOYEYHBIA DJICKTPUYECKAM 3apsii, JIyd CBETA, TOYECYHbIM HMCTOYHHUK CBETA,
A/lepHas MOJIeJb aTOMa, HYKJIIOHHAas MOJENb aTOMHOIO SiApa IpU pEUICHUU
dusnueckux 3amay; pacro3HaBaTh (u3MUecKue sBIEHUA (MPOLECCHI) U
OOBACHATh MX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMHUKMA M KBAHTOBOM (DU3HKHU:
ANEKTPUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMUUYECKOE, MAarHUTHOE
JNEUCTBUS TOKA, B3aUMOJEHCTBUE MAarHUTOB, JJIEKTPOMAarHWTHAs WHIYKLUSA,
JNEUCTBUE MArHUTHOIO TOJs Ha MPOBOAHUK C TOKOM M JBHOXKYIIMWCS 3aps,
ANIEKTPOMArHUTHBIE KOJEOAHUS W BOJHBI, MPSMOJIMHENHOE paclpOCTPAHEHHE
CBETa, OTpaKeHUE, MpeJoMIIeHUe, MHTEpPEpEeHITs, TU(paKIus U MOIIpU3aIs
CBeTa, AUCTepcus cBeTa, poTodnnekTpudeckuit 3pdekt (hortoaddexr), cBeToBOE
JABJICHWE, BO3HUKHOBEHWE JIMHEWYATOro CIEKTpa aromMa  BOJOpPOJa,
€CTECTBEHHAass M HWCKYCCTBEHHAs PaJUOAKTUBHOCTb, ONMCHIBATH H3YUYECHHBIC
CBOMCTBa BELIECTBA (IEKTPUUECKUE, MATHUTHBIE, ONTHYECKHUE, AIEKTPUIECKYIO
MPOBOJAUMOCTb PA3JIMUHBIX CPEJ) U AJIEKTPOMATrHUTHBIC SIBICHUS (TPOLIECCHI),
UCTIONBb3YSl (U3MYECKUE BEIUYMHBL: BJIEKTPUUYECKUNA 3apsll, cuila TOKa,
AIEKTPUUECKOE HAMNpPsHKEHUE, DIIEKTPUUYECKOE CONPOTHUBIIEHUE, PA3HOCTH
MOTEHIMAJIOB, JIEKTPOJABUKYIIAsl Cuja, paboTa TOKa, MHAYKIUS MarHUTHOIO
nosisi, cuwia Ammnepa, cwia JlopeHlla, MHAYKTUBHOCTb KaTyIIKH, SHEPTHs
ANEKTPUYECKOTO W MArHUTHOTO TMOJied, MepuoJl M YacToTa KojeOaHud B
K0JeOaTeIbHOM KOHTYpE, 3apsij M CHJIa TOKa B MPOIECCe TapMOHUYECKHX
ANIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U OINTHYECKas CHIia
JUH3BI, TIPU ONHUCAHWW TPABWIBHO TPAaKTOBaThb (U3MYECKUH  CMBICI
UCIIOJIb3YEMBIX BEJIMYUH, UX O0O3HAUECHUS U €AUHUIII, YKa3bIBaTh (hOPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEJIUYHMHY C JPYTMMHU BEJIUMYMHAMU,
ONUCHIBATh M3YYEHHBIE KBAaHTOBBIC SBJIEHUS M TMPOLECCHl, HCIOJb3Ys
(u3nyecKue BETUYHMHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJH, JIJIMHA BOJHBI U
4acToTa CBETa, HHEPrus W UMIYJbC (HOTOHA, MEPUOM MOoJypachaaa, dHEPTus
CBSI3M ATOMHBIX SIJIEp, MpPH OINWCAHWUU NPABWIBHO TPAKTOBATH (PUIUUECKUIA
CMBICJI HMCHOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS U EAUHUIIBI, YKa3bIBaTh

(GopMyJibl, CBSI3bIBAIOIIME JaHHYIO (U3MYECKYI0 BEIUYUHY C APYTrUMU



BEJIMYMHAMU, BBIUHUCIATH 3HAUCHHE (PU3NUYECKOW BEJIWYUHBI; AHAIU3UPOBATH
¢usnyeckue Tpolecchl U SIBJICHUS, UCIOJNB3ysS (U3MYECKHUE 3aKOHBI U
OpUHIUIBE: 3akoH Owma, 3aKOoHBI MOCJIEAOBATEIBHOIO M MapaijIeIbHOTO
COEMHEHHUsI TTPOBOAHUKOB, 3aKoH J[xoyns—JIeHna, 3aKOoH 3JIEeKTPOMarHUTHOM
WHIYKIMK, 3aKOH TPSMOJMHEMHOTO pPacHpoCTpaHEHUsT CBETa, 3aKOHBI
OTpa)K€HHUs CBETA, 3aKOHbI MPETOMJICHHS CBETa, ypaBHEHUE ODWHINTEHHA IS
dboTodddexTa, 3aKOH COXpaHEHUS HSHEPIUH, 3aKOH COXPAHEHUsI MMITYJbCa,
3aKOH COXPAHEHMs JJIEKTPUUECKOTO 3apsiia, 3aKOH COXPAHEHUS MacCOBOIO
yucia, nocryiaTel bopa, 3aKkoH paJro0akKTUBHOIO pacliajia, Ipu 3TOM pa3andaTh
CIIOBECHYIO (POpPMYJIHPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAXKEHHE U
ycioBusi (TpaHulbl, OOJACTU) MNPUMEHUMOCTH; OIpPEACIATh HAMNpPaBICHUE
BEKTOpa UHAYKIIMU MAarHUTHOTO TOJIsi TPOBOTHUKA
C TOKOM, CHJIbI AMIiepa U cuibl JIOpeHI1a; CTpOUTh U ONUCHIBATh U300pAKEHUE,

co37aBaeMoe TIOCKUM 3€pKaJioM,
TOHKOW JIMH30M; BBIMOJHATH SKCHEPUMEHTHI MO HCCIEAOBAHUIO (U3HUECKUX
SIBJICHUM U TPOILIECCOB C HCIIOJIb30BAaHUEM IMPSMBIX U KOCBEHHBIX M3MEPECHMUIA:
opu  3ToM  (GOpMyJIupoBaTh MpodieMy/3agady M TUNOTE3Y y4eOHOTo
AKCIIEPUMEHTa, COOMpPATh YCTAHOBKY U3 MPEIOKEHHOTO 000pyI0BaHUsA,
OPOBOJUTH ONBIT M (POPMYJIUPOBATH BBIBOJbI; OCYIIECTBISTh MpPAMbIE U
KOCBEHHbIC H3MEpeHUsi (PU3WYECKUX BEJIMYMH, TMPU OTOM BHIOMpATH
ONTUMAJIBHBINA CITOCOO M3MEPEHHS M MCIOJIb30BaTh U3BECTHBIE METO/Ibl OILICHKU
MOTPEUIHOCTEN U3MEPEHMI; UCCIIEI0BATh 3aBUCUMOCTH (PU3UYECKUX BEITUYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUM: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(pUKCUPOBATH pPE3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DM3WYECKHUX BEJIMYUH B
BUJe Tabmuil ¥ rpaduKoB, JAeNaTh BBHIBOJLI MO pe3yjbTaTaM HCCIIEIOBAHUS;
coOro/laTh mpaBwiia O€30MACHOr0 TpyAa MpPH MPOBEACHUM HCCIEIOBAHUA B
paMKax ydeOHOTO DJKCIEPUMEHTa, Y4eOHO-HCCIIeIOBATEIHCKOW M MPOEKTHOMN
NESATEIbHOCTH C UCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIA0OPATOPHOTO
000pyOBaHUS, peIaTh pacuéTHBIC 3aJadyd C SBHO 3aJaHHON (Qu3HdecKoi
MOJIEJIbIO, UCIOJNb3Ys (PU3UYECKHUE 3aKOHBI U IMPUHIMUIIBI, HA OCHOBE aHaIu3a
yCJIOBHSI 3a7aud BbIOMpaTh (U3MUECKYI0 MOJIeTb, BBIACHATH (U3NUYECKue
BEJIMYUHBI U (HOPMYJIbI, HEOOXOUMBIE 7Sl €€ pEelleHus, TPOBOUTH PACUETHI U
OIICHUBATh PEAJbHOCTh TOJYYCHHOTO 3HAaYeHUs (PU3NYECKOW BEITMYUHBI;
peraTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATH JIOTHYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYX ICHUU C OMOpPON Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3udecKue IBICHMUS,

UCIIOJIb30BaTh  MpPHU  PEIIeHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UH(QOpPMALIMOHHBIE ~ TEXHOJOTHM s MOUCKa, CTPYKTYypPHUPOBaHUA,

UHTEpOpEeTallM ¥  MPEACTaBICHUS  Y4eOHOM M HAyYHO-TIOMYJISIPHOM



nHpopMaIuy, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJydYaeMyl0 HWH(pOpMaInio; OOBSCHATH NMPUHIUIBI JCHCTBUS
MaIlliH, TPUOOPOB U TEXHUUYECKUX YCTPOWCTB, pa3inyaTh YCIOBUS HX
0€301acHOTO UCIOJIb30BAHUS B MIOBCETHEBHOM

KU3HH, TMPUBOJIUTH TPHUMEPHl BKJIAJa POCCHUUCKHX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOIIECCOB OKPYIKAIOIIErO0 MHUpPa, B
pa3BUTHE TEXHWKH W TEXHOJOTUM; HMCIOJIL30BaTh TEOPETUYECKHUE 3HAHUS IIO
¢bu3uKe B TOBCEAHEBHOM JKM3HM [Ji1 OOecCleueHus OE30MacHOCTH TIpH
oOparieHuu ¢ mpudopaMu M TEXHUYECKUMU YCTPONCTBAMH, JUJI COXpaHEHUS
30POBbSI M COOJIOJICHUS HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKPYKaIOIICH
cpene; paboTaTh B TPYyNIE C BHIIOJHEHHEM Pa3IMYHBIX COIMAJIBHBIX POJICH,
IJIAHUPOBaTh PAOOTy TPYMIBI, PAMOHAIBHO PACTPEACNISITh OO0S3aHHOCTH U
IJIAaHUPOBATh  JIEATEIIbHOCTh B  HECTAHJAPTHBIX CHUTyallusaX, aJeKBAaTHO
OIICHMBAaTh BKJIQJ KaXJAOr0 M3 yYaCTHUKOB TPYIIBl B  peEIICHUE

paccMaTpuBaeMOn MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HaumenoBan | KoauuecTBo yacos DJIeKTPOHHbIE
/ He pasjesioB Beer Kontpoasn (undposBbie)
I " TeM IpakTHyeck o0pasoBare/ibHbIE
MporpamMMel 0 bple paldoTbl | me padoThI pecyperl
Paznen 1. DU3UKA U METOAbI HAYYHOI'O ITO3HAHUSA
®dusuka u
METOJIBI bubnuorexa [JOK
1.1 HAYTHOTO 2 https://m.edsoo.ru/7f41b
MTO3HAHMS fr2
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [IOK
21 KuaeMaTuka 5 https://m.edsoo.ru/7f41b
f72
2.2 7 bu6anoreka LIOK
JluHAMHKA https://m.edsoo.ru/7f41b
f72
3aKOHBI bubmmoreka [IOK
2.3 COXpaHCHHA B 6 1 1 https://m.edsoo.ru/7f41b
MEXaHUKE f72
Hroro 1o pasneny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

OcHOBBI
31 MOJIEKYJIAPHO- 9 1 bu6muoreka [JOK
' KUHET https://m.edsoo.ru/7f41b
HYeCKOU f72
TEOPUH
OCHOBBI bubnuoteka [JOK
3.2 TEPMOJUHAMHU 10 1 https://m.edsoo.ru/7f41b
KU f72
ArperaTHble
COCTOSAHHA bubmuorexa [{OK
33 BCIIICCTBA. 5 https://m.edsoo.ru/7f41b
da3oBbIE f72
TIePEXOIBI
Wroro no pazueny 24
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Paznea 4. JIEKTPOJAUHAMUKA

4.1 3 10 but6mmoreka [IOK
JICKTPOCTATH https://m.edsoo.ru/7f41b
Ka f72
IlocTossHHBIN
ANEKTPUYECKU bubmmoreka [JOK
492 i ToK. Toku B 12 https://m.edsoo.ru/7f41b
pa3TAYHBIX f72
cpenax
Htoro no paznemny 22
PesepBHOe Bpemst 2
OBIIEE
KOJIMYECTBO 68
YACOBIIO
ITPOI'PAMME
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