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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TpeOOBaHUM K pe3ysbTaTam
OCBOEHHS OCHOBHOUM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, pean3yIOIINUX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHun
X (Qu3ruke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METaNpEIMETHBIM pe3ysibTaTaM O0y4YeHHUs, a TaK¥kKe
YUUTHIBAET HEOOXOAMMOCTb peaju3allid MEXIPEIMETHbIX CBs3ed (QU3MUKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeaMeTaMu. B Heil onpeaenstoTcs OCHOBHBIE
e U3ydeHus (U3MKU Ha YPOBHE CpEIHEro oO1iero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNbTaThl  OCBOEHUS Kypca (U3UKU: JUYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHBIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH Ha 6a30BOM YpPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu 00 okpykaromeMm Mupe. IKoapHBIN Kype GU3HKH — CHCTEMOOOpa3yOmuii
JUIS €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoir reorpadueri M acTpoHoMmed. lcmomb3oBaHWE W aKTHBHOE
npuMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cpepe IHEPrEeTUKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYEHHsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOy4arommuxcsi, B (pOpMHpOBaHHE YMEHUN MPUMEHATb HAYYHBI METOJ
MO3HAHUS [P BBINOJHEHUU UMHU YUYE€OHBIX UCCIEA0OBAHMM.

B ocHOBY kypca hu3uKu 1151 ypOBHS CPETHETO 00111er0 00pa30BaHUs MOJI0KEH
pAA UAEH, KOTOPbIE MOKHO paccMaTpyBaTh KaK MPUHIIMIIBI €T0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW MmaTepuan Kypca (QU3HKU
o0ObeMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJie.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnojara€T HCIOIb30BaHHE
T'YMaHUTApHOTO MOTEHLMANa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(u3HKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
U HKOJIOTHYECKUMU ITpoOIeMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnoaraet 3HaKOMCTBO
C IMIUPOKAM KPYTOM TEXHHYECKHUX M TEXHOJOTHYECKHX MPUIOKEHUH H3ydeHHBIX
TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke 00CYXICHUS
po0JIeM palOHAIBHOTO MPUPOJIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBISOTCA (U3HUecKue Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O IPUPO/IE, TPAHUIIAX TPUMEHUMOCTHU
TEOpUH, JJIS ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronnuxcs.
Jl1s1 6a30BOTO YPOBHS Kypca (PU3HKH — 3TO UCIIOIB30BAHUE CUCTEMbI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB M TAOOPATOPHBIX pabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CIHCOK YYCHHUYECKUX IMPAKTHUECKHUX padoT.
Bbinenenne B yka3aHHOM MepedHe J1a0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJIS U OLIEHKH, OCYUIECTBIIIETCS yYaCTHUKAMHU 00pa30BaTeIbHOro Mpolecca
UCXO/sI U3 OCOOCHHOCTEW IMJIaHMpPOBaHHUS U OCHalleHHus kaOunera ¢usuku. [Ipu
TOM O0ECleYuBaeTCsl OBJIAJECHUE OOYyYaIOIIMMUCSH YMEHHUSIMU IPOBOIUTH
KOCBEHHBIE M3MEpPEHUs, MCCIEIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYHUH U
IIOCTAHOBKY OIBITOB 110 IPOBEPKE MPEI0KEHHBIX TUIIOTES.

Bonbioe BHUMaHue yensieTcs peleHnIo pacu€éTHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu sTOM 17151 pacu€THBIX 3a7a4 MPHUOPUTETOM SBISIIOTCS 33aJ]a4M C SIBHO 3aJIaHHOM
¢u3nyeckoll MOJENbIO, TO3BOJSIOUINE TMPUMEHATh M3yUEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOIO pas3zesia Kypca, TaK U MHTErpupys 3HAHMS U3
pa3HbIX pasnesnoB. JlJig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3aJaHUS Ha
OOBSICHEHHE NPOTEKaHUsI (PU3MYECKUX SIBJICHUH M MPOLECCOB B OKPYKAIOIIEH
KU3HU, TpeOyrouue BblOOpa (U3WYECKON Mojenu sl CUTyallud MpPaKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootBerctBu ¢ TpedoBanusmu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
o0ecreyeHuIo y4eOHoro mnpoiecca 0a30BbI ypOBEHb Kypca (PU3MKM Ha YpOBHE
cpeaHero oOIiero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa NpPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKiIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYyAOBaHHE JJI BBINOJIHEHHUS YKa3aHHBIX B Iporpamme Io
($u3HMKe YUEHUYECKUX MPAKTUUECKUX padOT U JEMOHCTPALIMOHHOE 000pYyI0BaHUE.

JleMoHcTpanmoHHoe oOopyaoBaHue GOPMUPYETCS B COOTBETCTBUU C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCJICIOBAaHUS  MU3Y4YaeMbIX SIBICHHMH M  TPOLECCOB, OMIHUPUYECKUX H
(yHIaMEHTaJIbHbIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaToOpHOr0 O000pYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
UCMOJIb30BaHUM AHAJIOTOBBIX M LU(QPOBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE IU(PPOBBIX 1a00paTOpuil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTUE HUX MHTEUIEKTyaJbHbIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e DPa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIE MO3HAHUS U (OPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepuH M PyHIAMEHTAIBHBIX 3aKOHOB (DPU3UKHU;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKX 3HaHUN U HAYUHBIX JOKA3aTENIbCTB;

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

JlocTikeHne 3THX Leneld oOecreynBaeTcs pelIeHHeM CIeIyIOIUX 3a7ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 00111ero 00pa3oBaHUs:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OoOBsICHEHHS (PU3NYECKUX SBICHUH B NPUPOAE U Uil TNPUHATUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOEHHME CIOCOOOB pEHIeHUs Pa3NIUYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3nueckoll MoOJEeNbo, 3ajay, MOAPa3yMEBAIOUIUX CaMOCTOSITEIbHOE
co3gaHue pU3NUECKO MOJAEIH, aIEKBAaTHON yCIOBUSAM 33aa4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUUECKUX MPOIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAAMHU CAMOCTOSITENILHOIO IJAHUPOBAHMS U MPOBEICHUS
bU3UYECKUX HKCIEPUMEHTOB, aHalv3a W HHTEpHpeTaruu uHOOpMaInH,
OTIpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3JIaHUE YCIIOBUU JJIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEero
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipeqmaraemeiii B mporpamMme 1o (U3MKE TepeyYeHb Ja0OpaTOPHBIX U
MPaKTUUECKUX paldOT SBIACTCS PEKOMEHJIOBAaHHBIM, YYHUTEIb JIEJIaeT BBIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIXCS.

COJEPKXAHUE OBYUYEHUA

10 KJIACC
Paznen 1. ®u3uka v MeTObl HAYYHOI' 0 MO3HAHUS

®usnka — Hayka o mnpupone. HaydyHble MeTOAbl MO3HAHHS OKPYKAIOIIETO
mupa. PoJib 3KCIiepuMeHTa U TEOPUU B MPOLECCE TO3HAHMS IPUPOIbl. DKCIEPUMEHT
B (pusuke.

MopenvupoBanue (HU3NYECKUX SBIECHUN M TpolieccoB. HaydHble THUIIOTE3HI.
duznyeckre 3aKOHBI U TeOpHUH. ['paHUIBI TPUMEHUMOCTH (DU3UYECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSI.

Ponp m mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyYHON KapTHUHBI
MHPA, B TPAKTUYECKOUN AEATEIBHOCTHU JIFOAEH.

Jlemoncmpayuu

AnanoroBeie W UU(POBBIE H3MEPHUTEIbHBIE MTPHOOPHI, KOMITBIOTEPHBIC
JTATYUKU.

Pazgea 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBHkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema orcuéra. TpaekTopus.



[lepemetienne, ckOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MAaTepUAIBHOM TOYKH, MX MPOCKIMH HAa OCH CHCTEMBI KOOPAMHAT.
CroxeHue nepeMele il U CII0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHEHHOEe IBIKeHue. | 'paduku
3aBUCUMOCTA KOOPAMHAT, CKOPOCTH, YCKOPEHHS, NYTH U TNEPEMEIICHUA
MaTepUaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHoe nazieHre. Y CKopeHre CBOOOTHOTO MaICHHUS.

KpuBonnHeitHoe nBuxeHue. [[BUkeHre MaTEpUAIIBHON TOUKH 0 OKPYKHOCTH
C MOCTOSIHHOM MO MOAYJIIO CKOPOCTBIO. YTJIOBAsI CKOPOCTb, JJUHEWHAS] CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: CHUIOMETP,
JBH)KEHUE CHAPSJIOB, LIEMTHBIC U PEMEHHbIC IEpEeAayn.

Llemoncmpayuu

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JBUOKEHUS.

[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmionenne nABMWXeHUS Tena, OpOIICHHOrO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Hanpasnenue ckopocT Ipu ABUKEHUU IO OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABWKECHHUS C LIEJIBIO ONPEACIICHUS MTHOBEHHOU
CKOPOCTH.

HccienoBanre COOTHOIIEHHUS MEXAY MYTIMH, IPOUICHHBIMM TEJIOM 3a
MOCJICIOBATENBHBIE PAaBHBIE IPOMEXKYTKHM BPEMEHM MPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHne nBuKeHHS MapuKa B BA3KOU )KUIKOCTH.

N3yuenue nBmxeHwus Tena, OpOIeHHOTO0 TOPHU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurenbHOCTM  ['amunes.  IlepBeii  3axkoH  HproToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unnu cui. Bropoii 3akon Herotona s
MaTepuaIbHOU TOUKHU. TpeTuii 3akoH HproTOHA 111 MatepranbHbIX TOYEK.

3akoH BcemupHOro TtaroteHus. Cuna Tskectu. llepBas kocmumyeckas
CKOPOCTb.

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



Tpenue. Buasl TpeHus (moxosi, CKobkeHus1, kaueHus ). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJBKEHUSI U cujia TpeHus nokos. KoadduimeHnt tpeHusl.
Cuna conpOoTUBIICHUS MPU IBUKEHUU TEJIA B JKUIKOCTH WM Ta3e.

[TocTynaTenpHOE U BpalaTeabHOE ABMXKEHUE a0COIFOTHO TBEPIOTO Tea.

MOMEHT cuiabl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEa.

TexHuueckue yCTPONCTBA M MPAKTUYECKOEC MNPUMEHEHHUE: TMOJIINIHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEPLIUU.

CpaBHeHHME MacC B3aUMOJICHCTBYIOLIUX TEI.

Bropoii 3akon HerotoHa.

N3smepenue cui.

CioxxeHue Cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiepopMariiu.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM NTOABEME U TIAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEpIOro Tena. Buasl paBHOBeCHS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3yuenue aBmxeHus Opycka 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanne 3aBUCMMOCTHA CWJI YNIPYTOCTH, BO3HUKAIOMIMX B MPYKUHE U
pe3rHOBOM 00pasIie, OT ux AedopMaIiuH.

HccnenoBanne yclOBUI pPaBHOBECHS TBEPIOrO TeEla, HWMEIOMIETO OCh
BpallCHUSI.

Tema 3. 3akonwvl coxpanenusn 6 mexaHuke

NMnynbc MatepuanbHOW TOYKM (Teja), CHUCTEMbl MaTE€PHAIBHBIX TOYEK.
NMnynbe cunbl U W3MEHEHHE HMMIYyJbCca Tella. 3aKOH COXPAHEHHS HUMITYJbCa.
PeaktrBHOE 1BUXKEHUE.

PaGota cuiibl. MOIITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepHalbHONW TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOWU SHEPTHUH.

[TorennumanbHas SHEprus. [TorennmanbHas SHEPrUs yOpyro
nedhopMHUpOBAHHON NMPYXUHBIL. [[0TeHIIManbHass YHEPTUS Tena BOTU3H MTOBEPXHOCTH
3eMIIH.

[TorennmanbHple ¥ HENOTCHUMAJIbHBIE  CHJIBL. CBsi3b  paboOTHI
HEMOTEHUUAJIBHBIX CHJI C ©3MEHEHUEM MEXAHUYECKOW YHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPAaHEHHUSI MEXaHUYECKOW SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCTpoOMCTBAa U IIPAKTUYECKOE IPUMEHEHUE: BOIOMET, KOIED,
IIPY>KUHHBIN UCTOJIET, IBU)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeaxtuBHOE BUXKEHUE.

[lepexoa MOTEHUMATBLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOLIBIO JIBYX OJAMHAKOBBIX
HUTSHBIX MassTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHHEM MEXaHWYECKOW 3HEpPruu
TeJla Ha IIPUMEpPE PACTSKEHUsI PE3UHOBOTO JKI'YTa.

Paznen 3. MousiekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KMHETUUECKON TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Huddys3us. Xapakrep IBWKCHHS U
B3aMMOJICMCTBUSl YacTUI] BellecTBA. MoJAEnu CTpPOCHUS Ta30B, >KUAKOCTEU H
TBEPABIX TN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojenei. Macca u
pa3mepsl Moaekyn. KonndectBo BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u €€ m3mepenue. lllkana temnepatyp
Lenbcus.

Mopgens  uneampHoro ra3za. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KUHETUYECKON TEOpUM HIEATBbHOTO Ta3a. AOCOIOTHas TemIeparypa Kak mepa
CpElIHEM KWUHETHUYECKOW SHEPIMU TEIUIOBOrO JABMXKEHHS dYacThll rasa. l[llkama
temnepatyp KenbBuna. ['a3oBbie 3akoHbI. YpaBHeHue MenneneeBa—KnamneiipoHna.
3akoH JlanbTroHa. M3omponecchl B UACAIbHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BelecTBa. ['paduyeckoe mpencTaBIeHWE H3O0MPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHUE. TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbITHI, JOKAa3bIBAIONINE JUCKPETHOE CTPOCHUE BemiecTBa, (ororpadum
MOJIEKYJI OPTaHUYECKUX COCTMHEHHM.

OmnbiTel 10 MU PYy3UN KUIKOCTEH U TA30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogens onbita IITepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBUSI.

Mogens, WIUTIOCTPUPYIOIIAs TPUPOY AaBIEHUS ra3a Ha CTEHKH COCy/a.



OnbIThl, WITIOCTPUPYIOIIUE YPAaBHEHUE COCTOSHUSA MJICAIBHOTO Tasa,
M30MPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

Ornpenenenne Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTU MEXAY MapaMeTpaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmonnHamuyeckass cucteMa. BHYTpeHHsE dHEpPrusi TEpPMOJIUHAMUYECKON
CUCTEMBI U criocoObI €€ n3MeHeHus. KonnuectBo TermioTsl U pabora. BHyTpeHHssI
SHEPrusi  OJHOATOMHOTO  HWJEaJbHOrO  Tra3za.  Buael  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIMS, U3TyUyeHUEe. YeabHas TErI0EMKOCTh BEIEeCTRA.
KonuuecTBo TemmoTel npu Terwionepeaye.

[TonssitTue 06 amuabatHOM mporecce. I[lepBeIii 3aKOH TEPMOIMHAMUKHU.
[IpumeneHue mepBOro 3akOHa TEPMOJMHAMHMKUA K wu3ompoiieccaM. ['paduueckas
UHTEpIpeTaIus padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeobpaTumMocTs mpoiieccoB B MPUPO/IE.

TennoBple  MammHbl.  [IpyHOUOBI ~ AEUCTBHUA  TEIUIOBBIX  MAIIUH.
[IpeoGpa3oBanus HSHEpPruM B TEIUIOBBIX MaminHax. KosdduimeHt mnone3Horo
nevictBus TerioBod MamwuHbl. [lukn KapHo u ero ko3 @UIMEHT MOJIe3HOTo
JEUCTBUS. DKOJOTUYECKHUE MPOOIEMBI TETTOIHEPTETHKH.

TexHuueckne YCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: JBUraTellb
BHYTPEHHETO CTOpaHUs, OBITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3meHenne BHYTpPEHHEW JHEPruu Teja IMPH COBEPIICHUU PAOOTHI: BBUIET
npoOKku U3 OYTBUIKM TIOJ JEMCTBHEM CXATOro BO3[yXa, HarpeBanue 3dupa B
JATYHHOU TpyOKe MyTEéM TpeHUs (BUIACOAEMOHCTpAIus).

N3meHeHne BHYTpEeHHEN SHEPTHUH (TeMIIEpaTypbl) Tejla NpH TEeIIonepeaaye.

OmneiT 0 a1abaTHOMY PaCIIUPEHHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTaTeNsi BHYTPEHHETO CTOPaHUsl, PEAKTUBHOIO
JBUTATETIS.

Vuenuueckuii sxcnepumenm, n1abopamopHvie pabomoi

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapooOpa3zoBanue u koHjeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld map. YaenbHas TEIIIOTa
napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUSI OT JIaBJICHUSI.



Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
kpuctamioB. Kunkue kpuctamwibl. CoBpeMeHHble Marepuanbsl. [lnaBienue u
KpUCTalin3anus. Y aenbHad Temora miasieHus. Cyonumanus.

VYpaBHeHHE TENIOBOrO OajaHca.

TexHuuyeckre ycCTpOHCTBA M MpPaKTUYECKOE IPUMEHEHUE: TUTPOMETpP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOIMHU MOJIYYEHHUsS] COBPEMEHHBIX MaTEpHalIOB, B
TOM YHKCJIE HAHOMATEpPUAJIOB, 1 HAHOTEXHOJOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX NTAPOB.

Kurenue npy NOHMKEHHOM JaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaGmionenre HarpeBaHus U MJIaBJIeHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpaIus KpUCTaIoB.

Vuenuueckuii axkcnepumenm, 1abopamopmsie pabomol

N3mepeHre 0THOCUTENbHOM BIAXKHOCTH BO3IyXa.

Paznen 4. JiaekTpoauHaMHuKa

Tema 1. dnekmpocmamuxa

DnekTpu3anus TeNl. DNEeKTpUIeCcKui 3aps. J{Ba Buaa s3eKTpUUECKUX 3apsI0B.
[IpoBOAHMKH,  OUANEKTPUKHM U  TOJYNPOBOAHUKH. 3aKOH  COXpPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3aunmopeiictBue 3apsaaoB. 3akoH Kynona. TodedHblil JIEKTPUUECKHI 3apsi.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3iiekTpuueckoro mnojsa. IIpuHuun
CYNEPHO3ULUH ANEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGota cun anexkrpoctaruueckoro mosis. [loreniman. Pa3HocTh moTEHITHATIOB.
[IpOBOJHMKM M AWAIEKTPUKH B DJIEKTPOCTATUYECKOM Ioje. [(uanekrpuyeckas
MIPOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DIeKTpOEMKOCTh MIIOCKOr0 KOHJIEHCATOpa.
DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

TexHnueckne YCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHHE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHUE JJIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anIapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOolCTBO M MPUHIUIT JEUCTBUS DIEKTPOMETPA.

B3anmopelicTBre HaNEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TTOJIE 3APSIKEHHBIX TEJL.

[IpoBOHUKH B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3aIUTA.

JIMATIEKTPUKH B 3JIEKTPOCTATUYECKOM IIOJIE.



3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLIAIu
IJIACTHH, PACCTOSIHUS MEXAY HUMU U TUAIEKTPUUECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOT0 KOHJIEHCATOPA.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpudeckuit mok. Toxu é paznuunwix cpeoax

ONEeKTpUYECKUA TOK. YCIOBHA CYLIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsixenne. 3akon OMa 11 yyacTka LEnu.

DNEKTPUUYECKOE CONMPOTUBJIEHUE. YIEIBHOE CONPOTHUBICHUE BEIIECTBA.
[locnenoBaTenpHOE, NapAILIEIBHOE, CMEILIAHHOE COEIMHEHHNE POBOJHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DNIEKTPOABIKYIIASI CUJIa M BHYTPEHHEE COMPOTHUBJICHUE HCTOYHUKA TOKA.
3axon Oma 115t TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DJIEKTPOHHAsI ~ MPOBOJAMMOCTb  TBEPIBIX  META/VIOB.  3aBUCHUMOCTH
CONPOTHUBIICHUSI METAJJIOB OT TeMnepaTypbl. CBEpXIIPOBOIUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHas IPOBOJIUMOCTD
noJynpoBOAHUKOB. CBolicTBa p—n-niepexojia. [lonynpoBogHUKOBBIE TPUOOPHI.

DONeKTpUYeCKuid TOK B  pacTBOpaX M  paciuiaBax  3JIEKTPOJIUTOB.
DIIEKTPOIMTHYECKAS AUCCOLUAIUA. DIEKTPOJIU3.

DJNIeKTpUUECKU TOK B Ta3zax. CaMOCTOSTENbHBIH M HECAaMOCTOSATEIbHBIN
pazpsan. Monuus. [Ltazma.

TexHuueckue yCTpOWCTBA M MPAKTHUYECKOE IPUMEHEHUE: aMIepMETp,
BOJITMETP, pPEOCTaT, HWCTOYHHMKH TOKA, OJIEKTPOHArpeBaTEIbHBIE TPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIICHHS], BAKYYMHBIN THOJ,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBINA TNO/, TAThBAHUKA.

Jlemoncmpayuu

N3Mmepenue cuitbl TOKa U HapsIKEHUS.

3aBUCUMOCTb COMPOTUBIEHUS LWJIWHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IJTOIIA MONEPEYHOr0 CEYEHHS U MaTepHUala.

CwmemianHoe COeIMHEHUE TPOBOIHUKOB.

[Ipsamoe wm3MepeHue saeKkTpoaBuXKyler cuibl. KopoTkoe 3ambikanHue
rajJbBAHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBJICHHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAUIOB OT TEMIEPATYPHL.

[TIpoBOAUMOCTE 3JEKTPOJIUTOB.

HckpoBoii pa3psil U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOIUMOCTD THOJA.



Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3yyeHue cMenaHHoro COeJMHEHUSI PE3UCTOPOB.

N3mepeHne 3neKTpOABMKYLIEH CUIIbl UCTOYHUKA TOKAa UM €ro BHYTPEHHETO
COMPOTHUBIICHHUS.

HaGmonenue snexktpomusa.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€M C KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOI'O
NO3HAHUS: SIBJICHUE, HAay4HbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPAaBHEHUW, JHMHEWHass QYHKIUS,
napabosna, runepOosia, ux rpauku U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CI0KEHHE BEKTOPOB.

Buonoeusa: MexaHn4eckoe BWKEHHE B >KMBOM Npupoze, Auddysus, ocMoc,
TETIJIOOOMEH KHUBBIX OPraHU3MOB (BUABI TEIUIONEpPENaul, TEIJIOBOE PaBHOBECHUE),
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeEJI, )KUIKOCTEH U T'a30B,
EKTPUYECKHE  CBOMCTBA  METAJUIOB,  JJEKTPOJUTHUYECKAas  JUCCOLMALMS,
raJIbBaHUKA.

l'eocpagpua: BIa)XHOCTb BO3]lyXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: mpeoOpa3oBaHUE IBWKEHHUI C HCHOJIb30BAaHHUEM MEXAaHHU3MOB,
y4€T TpeHUs B TEXHHKE, IOAIIMIIHUKY, HCIOJb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JAPYTHUE), JBUTATENIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE€ HAHOMATEpPHAJIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHOOpOB,
KCEpOKC, CTpYHHBIN IPUHTED, JIEKTPOHATrPEBATEIbHBIE npuOopBI,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC
Paznen 4. DiekTpoanHaAMHUKA
Tema 3. Macnummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA
ITocTossHHBIE MAarHUTLI. B3auMoaecTBHE NOCTOSHHBIX MArHUTOB. MarauTHoe
nosne. Bektop MarautHOM MHAYKUMU. [[puHIUIT Cynepro3UIIMM MarHUTHBIX MOJIEH.
JluHuyM MarHuTHOM WHAYKIUH. KapTWHAa JWMHHNA MArHUTHOM WHIYKIIMU IOJIS
MMOCTOSIHHBIX MAarHUTOB.



MarauTtHoe TIOJ€ TPOBOAHHUKA C TOKOM. KapTuHa IHMHUH WHIYKIUA
MArHUTHOTO TOJIS JJIMHHOTO MPSAMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. Bzanmoaencrsue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HAalpaBJICHHUE.

Cuna Jlopenua, €€ MOyJb U HAIpaBJICHUE. [[BUKEHNE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHUTHOM nosie. Pabota cuinbl Jlopenia.

SIBiieHne DJIEKTPOMAarHUTHOM UHAYKUMM. IIOTOK BeKTOpa MarHUTHOU
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIMUA. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu dapanes.

BuxpeBoe nsnexkrpuueckoe Tmojie. IJIEKTPOABUXKYIIAs CUJIa WHIYKIUUA B
MPOBOJAHUKE, IBHKYIIIEMCS TTOCTYNATEILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuiio Jlenua.

NHnykTUBHOCTh.  SIBJE€HHME CaMOMHAYKIMU. OJICKTPOABWKYIIAsS CHJIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbBIC
MAarHMThl, JJIEKTPOMArHUTBI, D3JIEKTPOJBUrATENIb, YCKOPUTEIN SJIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS 1I€Yb.

Ilemoncmpayuu

OnbIT DpcTena.

OTKIJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TIOJISL.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE AIEKTPOMArHUTHOW UHIAYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOJABIKYIIEH CUJIbI UHAYKIUU OT CKOPOCTH H3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBrieHnEe caMOMHIYKIMH.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydyeHrne MarHuTHOrO OISl KaTYIIKH C TOKOM.

HccnenoBanne AeUCTBUS MOCTOSIHHOIO MarHUTAa HA PAMKY C TOKOM.

UccnenoBanue sSBICHUS 3IEKTPOMArHUTHON MHIYKIIUU.

Paznen 5. Kosie0anusa ¥ BOJHBI
Tema 1. Mexanuueckue u 31eKmpoMazHuUmHble Koj1edanus



Konebarenbnas  cuctema.  CBOOOAHBIE  MEXaHMYECKHE  KoJeOaHUS.
I'apmonnyeckue konebOanus. Ilepuon, wacrora, ammintyaa U (asza kosieOaHUM.
IIpyXuHHBIM MasATHUK. MareMaTUU4eCKUM MasATHUK. YpPaBHECHHUE TapMOHHUYECKUX
koneOanuii. [IpeBpaiiieHre YHEPrun NPy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3IEKTPOMAarHUTHBIE KOJEOAHUS B
UJealbHOM KOJEeOAaTeNbHOM KOHTYpe. AHAJIOTUsi MEXIYy MEXaHUYECKUMH H
ANEKTPOMAarHuTHeIMU  KojeOanusimu. @Dopmyna Tomcona. 3akoH cOXpaHEHHUS
SHEPrUU B UJEATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KojieOaHUsAX. BbIHYKI€HHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyX/I€HHbIE JIEKTPOMAarHUTHbIE KOJIeOaHUsI.

Ilepemennblii  TOK. CHHYCOWIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIUTYAHOE W JIEWCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIPSHKEHUS.

Tpauncdopmatop. [IpousBoacTBo, nepenada U NOTPeOICHUE DIECKTPUUECKOM
HHEPrur. DKOJOTUYECKUE PUCKH MPHU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUS DJIEKTPOIHEPTUU B MMOBCEHEBHOM KU3HU.

TexHuueckne yCTpOHCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: SJIEKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoseOaTeabHOM CUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4YEeCKUM MasiTHUK).

HabGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUM.

HaGmonenue peonanca.

CB0OOHBIC JIEKTPOMATHUTHBIC KOJICOAHMSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) NS
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHaHCc mpu 1OCIIETOBAaTENbHOM COEIWHEHHH PE3UCTOPA, KaTyIIKH
MHIYKTUBHOCTHU Y KOHJIEHCATOPA.

Mogenb IMHUY 3JIEKTPONEePEIayu.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

NccnenoBanne 3aBUCMMOCTH NEPUOJIA MaJbIX KOJ€OaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH W MaccChl Tpy3a.

HccnenoBanue nepeMEeHHOr0 TOKA B LEMU U3 MTOCJIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60TIHbL

Mexannyeckue BOJIHBIL, YCIOBHsS pacnpoctpaHeHus. Ilepuon. CkopocTb
pacripocTpaHeHusi W JyiMHAa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBI.
Nutepdepenius u qudpakius MEXaHUUECKUX BOJH.



3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI M3JYYEHHS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexropoB E, B, V B anexkrpomarautHoit BosHe. CBoMcTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MpETOMIICHUE, MoJsapu3aius, Audpakius,
unrepdepennusi. CKOpoCTh JEKTPOMArHUTHBIX BOJIH.

[IIxana >nMEKTPOMArHUTHBIX BOJH. [[puMeHEHHE AEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeleBUACHU. Panuonokanus.

DIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOHUCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, YJIbTPa3ByKOBas JIWArHOCTUKA B TEXHUKE M MEAUIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-neus.

Llemoncmpayuu

O6pazoBaHue U pacpOCTPaHEHHE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne orpakeHus ¥ MpesioMIIeHUS MEXaHUYECKUX BOJIH.

Ha6monenne uatepdepentinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOU H
4acTOTOM KoJieOaHuH.

NccnenoBanne CBOWCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, IPEJIOMIICHUE,
noJisipu3anus, 1udpakius, HHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHENWHOE pacHpoCTpaHEHUE CBETA B
ogHopoaHOuU cpene. JIyu cBera. ToueyHbI HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cera. 3aKOHBI MPETOMIIEHUS cBeTa. AOCONMIOTHBIN TTOKa3aTelhb
npenomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUS.

Hucnepcust ceta. ClnoxKHBIN cocTaB Oemnoro cBera. L[Ber.

Cobwuparomue 1 paccenBaronye TuH3bl. ToHKas muH3a. DOKyCcHOE pacCTOsiHHE
W ONTHYECKas Cuiia TOHKOW JUH3BL. [locTpoeHune m3o0pakeHnit B COOMPAIOMINX U
pacceuBaromuX JuH3axX. PopMyra TOHKOW JIMH3BL. Y BEJIUUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wuatepdepenuuss cBera. KorepeHTHbIE HCTOUYHHKHU.
VYcnoBuss HaOmOIEHHST MAKCUMyMOB W MHHUMYMOB B HHTEpPEPEHIIUOHHOU
KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.



HNudpakus cBera. JudpakuronHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJCHUU MOHOXPOMATHYECKOrO0 CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue yCTpOWCTBA U TMPAKTUUECKOE TMPUMEHEHUE: OYKH, JIyIa,
dboToanmapar, NPOCKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TudpakmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpsimonuHEeHOE pacnpOCTpaHEHHE, OTpPaKEHUE U MPEJIOMIICHUE CBETa.
Onrtruueckue mpudopHI.

[TonnHoe BHyTpeHHEe oTpaskeHure. Mojenb CBETOBO/IA.

HccnenoBanuie cBOWCTB M300paxKeHUH B JIMH3AX.

Mopenu MUKpOCKONa, TeJIeCKOIIa.

HaGmonenne natepdepeHnm crera.

HaGmonenue nudpakuuu ceera.

HaGmonenue nucnepcuu cBera.

[TonyueHue cekTpa ¢ MOMOIIbIO IPU3MBI.

[Tony4yenue cnexTpa ¢ MOMOIIBIO AUGPAKIUOHHON PEHIETKH.

HaGmonenue nosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue nmokazaress NpeJoMIeHUs CTEKIA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CTIENMAJIBbHOI TEOPUH OTHOCUTEJIBLHOCTH

['pannLIBI IPUMEHUMOCTH KIIACCUYECKON MeXaHUKU. [locTynarsl crienuanbHON
TEOPUU OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyYyME,
MIPUHIIMIT OTHOCUTEILHOCTH DUHINITEITHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHU U COKpAIlCHUE
JUTAHBIL.

DHEPrus 1 UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YaCTHUIIBI. DHEPTHs
MOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. dnemenmovt K6AHM OGO ONMUKU
®otonbl. @opmyna [lnanka cBs3u s3HEprun (PoToHA C €ro YaCTOTOU. DHEprus
U UMITYJIbC (DOTOHA.



OTtkpeiTue u uccieaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dorordpdexra. YpaBHenue OitHimTerHa g dotodpdexra. «KpacHas rpaHuna»
dboTorddexra.

Jasnenue ceeta. Onwitel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudeckue yCTpOWCTBA M TMPAKTHUUECKOE MPUMEHEHHE: (POTOAIEMEHT,
doTongaTuuk, conHeyHas 6arapes, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro GoTo3ddekra.

Creroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapuas wmonens artoma. lloctymarel bopa. WM3nyuenue u morsomnieHue
(OTOHOB TpHU TEpexoje aToMa C OJIHOTO YPOBHsS DHEPruu Ha Jpyrou. Busl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOAOPOLA.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiist. KopnyckysipHO-BOIHOBOM
IyaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JIyYCHHE.

TexHu4yeckne yCTpOICTBA M MPAKTHYECKOE IPUMEHEHHE: CHEKTpPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu
Mognens onsita Pesepdopaa.
Onpenenenue JIMHBI BOJIHBI J1a3epa.
HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi
Hab6monenne mMHEHYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoaktuBHOCTH. OnBITH Pe3epdopa mo onpeneneHnto coctaBa paguoaKTHBHOTO
m3nyuenns.  CoiictBa  amb(a-, Oera-, ramMMma-uzNnydeHus.  BausHue
PaIMOaKTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknonHas monens snapa [eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe unciio saapa. M30Tomnst.

Anbda-pacan. DNEKTPOHHBIM M MO3UTPOHHBIA Oera-pacman. ["amma-
U3JlydyeHue. 3aKOH paJuoakTUBHOTO pacra/ia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SAnepHbie cuibl. [Jedext maccsl spa.



SnepHble peakuuu. Jlenenue U CUHTE3 sAI€p.

Anepnsiit peaktop. Tepmosnepubiii cunte3. [IpoOiembl U TEPCHEKTUBBI
AIEPHON SHEPreTUKHA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAaOJIIOIEHHS U PETUCTPALIUU AI€MEHTAPHBIX YaCTHI.

dyHaaMeHTaabHble B3auMoAeicTBus. EAMHCTBO hr3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoOMCTBa U IPAKTUYECKOE NPUMEHEHHUE: TO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas Oomoa.

Jlemoncmpayuu

CUY€TuynK MOHU3HUPYIOIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

HccnenoBanue TpekoB YacTHI] (110 TOTOBBIM (hoTorpadusim).

Pa3zpnen 8. DinemMeHTHI aCTPOHOMUM U acTPOPUINKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro nHeba. Co3Be3gusi, sSipKue 3BE3NBI, IUIAHETHI, UX BHJIUMOE
IBUYKEHHE.

Conneynas cucrema.

Connue. Connewynass akTuBHOCTh. McTtouHuk sHeprum ComHua W 3BE3.
3BE3M1bI, UX OCHOBHBIE XapaKTEPUCTUKH. [[narpamMma «CHeKTpajbHBIA KlacCc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIaBHOW MOCIEI0BATEIbHOCTH. BHYTpEeHHEE CTpOEHHE
3BE311. COBpEMEHHBIE MPEJACTABICHUS O MPOUCXOXKACHUU U 3BoIonMH CoJIHLIA U
3BE31. DTamnbl KU3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa06ia. Pazberanue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménupie npoOaeMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGmronennst HeBOOPYKEHHBIM TJ1a30M C MCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHU I ISl ONIPEICIICHHS TTOJIOKEHUSI HEOECHBIX OOBbEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE CO3Be31Msi CEBEPHOro MOJIyIIapus U sIPKUE 3BE3IBL.

Ha6monenus B Teneckon JIynsl, mianet, Mieunoro IlyTu.

0O06o0maromee MOBTOPEHUE

Ponb ¢u3uku ©M acTpOHOMHUM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAIBHOM U ATUYECKOU cpepax AesTeTbHOCTU YEeJIOBEKa, POJIb U MECTO (DU3UKU U



ACTPOHOMMH B COBPEMEHHOW HayYHOW KapTUHE MHpPA, pOJib (PU3HYECKOW TEOPUU B
(opMHUpOBaHUU MPEACTABICHUIN 0 (U3HUECKON KapTHHE MUpPA, MECTO (PU3HUECKOU
KapTUHBI MUpa B O0IIEM psSAy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
MPEICTABIEHUMN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢uszuku 6a3oBoro ypoBHsA B 11 kilacce ocyuiecTBisieTcs €
y4E€TOM COJEPKATEIBbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMAaTHKW,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3yYEHHUEM METOJOB HAYy4YHOI'O
NO3HAHUS: SIBJICHUE, HAay4dHbId (akT, runoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUIEeHUE CHUCTEMbl yPAaBHEHUW, TPUTOHOMETPUUYECKHE
(GYHKIUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX NPOEKUMU HA OCH KOOPAHMHAT, CI0KEHHE BEKTOPOB,
NPOU3BOJIHBIE 3JEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00MSI TPEYroJbHUKOB,
OTpeJIeNIeHHE TUIOMIAIU TIOCKUX (puryp u oobéma ted.

Buonoeusa: »nexTpuueckue SBICHUS B JKUBOM Ipupojae, KoieOaTeslbHbIE
JBYKEHUS B J)KUBOW MPUPOJE, ONTHUYECKHUE SIBJICHUS B KUBOU IPUPOAE, NEUCTBUE
paavaly Ha )KUBbIE OPraHU3MBI.

Xumus: CTpPOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00Pa30BaHUs KPUCTAIUIMUECKON PEIETKH, CIIEKTPAJIbHBIN aHAIH3.

l'eocpagpua: ~MarHuTHble TOdIOCAa 3€MIIM, 3aJ€KM MAarHUTHBIX Py,
(poTochEMKa 3eMHON OBEPXHOCTH, MPEACKA3aHUE 3eMIIETPSACEHUI.

Texunonoeus: JTUHUW DIIEKTPOIIEpPENad, TIEHEpaTop IIEPEMEHHOIO TOKa,
NIEKTPOABUTATENIb, WHAYKIIMOHHAs II€4Yb, pajap, pPaJuONpPUEMHHK, TEIEBU30D,
anteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAsS OIITHKA,
coJTHeYHas Oarapes.

INNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA
OcBoenue yudeOHoro mnpenmera «®Pu3rka» Ha YpPOBHE CPEIHEr0 OOIIETo
obOpa3oBanus (0a30BBI YPOBEHB) JOHKHO OOECICUNUTh JOCTHKCHHUE CICTYIOITUX
JIMYHOCTHBIX, METANIPEIMETHBIX M IPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINMYHOCTHBIE PE3YJIBTATbDI

JIngyHOCTHBIC pe3yJIbTaThl OCBOCHUS yueOHOTro npeaMera «Pu3nkay JOJKHBI
OTpakaThb TOTOBHOCTh M CHOCOOHOCTH OOYYArONIMXCS PYKOBOJCTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHI, COOTBETCTBYIOIIHNX



TPaJAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCMUTATENIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh IPaKAAHCKOM MO3ULIMU 00YYaIOIIETroCcs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAHUCTHYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEpPECAX TI'Pa)KIaHCKOTO
o011iecTBa, y4acTBOBaTh B CAaMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHu3alliy;

YMEHHE B3aUMOJIEHCTBOBATH C COIMAIbHBIMUA UHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHUEM,;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON IPaskIaHCKON UACHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJAPCTBEHHBIM CHUMBOJAM, JAOCTHKEHUIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PUBUKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO TTOBEICHNUS,

CITOCOOHOCTh OIICHWBATh CHUTYAllMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTEIbHOCTU YYEHOTO;

OCO3HAHHUE JIMYHOTO BKJIaJa B MTOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIIEHHUE K MUPY, BKJIIOUYAsI SCTETUKY HAyYHOTO TBOPYECTBA,
pHUCyIero (GuU3n4ecKoil HayKe;

5) TpyA0BOro BOCIIMTAHMS

UHTEpEC K pasNu4yHbIM cepaM MpoPecCHOHATBHON AESITEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKOW U TEXHUKOHN, YMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CITOCOOHOCTh K 00pa30BaHHIO U caMO00Opa30BaHUIO B 001acTH
bu3UKN HA TPOTSHKECHUU BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOH KYJIBTYPBI, OCO3HAHHE TIIOOAIBHOTO
XapaKTepa HKOJOTUUECKUX TPoOeM;

IUIAHUPOBAHUE U OCYIIIECTBJICHHUE JCUCTBUU B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJEd YCTOWYNBOTO PAa3BUTHS YEJIOBEUECTBA;

pacuIMpeHue ombiTa JAEATEIbHOCTH JKOJIOTUYECKOW HAIpaBICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHHUH 10 (DU3UKE;



7) HEHHOCTH HAYYHOT 0 NO3HAHMA:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUYECKOIN HAYKHU;

OCO3HAHME WLEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTh B IpoOIEcCe
M3Yy4YeHUs (PU3HKHU OCYILECTBIIATH IPOCKTHYIO U UCCIEI0BATENbCKYIO IEATEIbHOCTD
WHIUBUIYAJIbHO U B TPYyIIIE.

METANPEIMETHBIE PE3YJIbTATbI
IMo3naBaTe/ibHbIEe YHUBEPCAJbHbIE YUeOHbIE TeiicCTBUS
ba3zoBble JJornuyecKkue NecTBUA:

CaMOCTOSATECILHO  (OPMYJNIMpOBaTH M aKTyallM3UPOBaTh  MpoOJemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

ONpeNeNsATh IEIU JCATCIIBHOCTH, 3aJaBaTh IapamMeTpbl M KPHUTEPUU UX
JOCTHIKEHUS;

BBISBJISATH 3aKOHOMEPHOCTH M TPOTHBOPEYHMS B  pacCMaTPHBACMBIX
(U3HYECKHX SIBIICHUSX;

pa3pabaTbiBaTh IUIAH PEIICHUS MPOOJIEeMBbI C y4ETOM aHajau3a MMEIOUTUXCS
MaTepHUAIIbHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
IIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH €SI TEIIbHOCTH;

KOOPJMHUPOBATH U BHITIOJIHATH Pa0OTY B YCIOBHUSX PEATbHOT0, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BHUBAaTh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBareabcKue JeMCTBUA:

BJIQ/IETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBHIMU TOHSITHSIMU M METOJAMHU
buznuecKon HAyKu;

BJIQ/ICTh HaBBIKAMHU YUEOHO-UCCIEAOBATEIIBCKOW U MMPOCKTHOM NIEATETLHOCTH
B 00ylacT (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pElIeHHs 3aad (U3MYECKOTO COJNEpIKaHMs, MPUMEHEHHIO Pa3IMYIHBIX
METO/IOB ITO3HAHMS;

BJIQJICTh BUJAMU JCSATEIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHS, €0
WHTEPIpPETAlY, TMPEeoOpPa3OBaHUI0 ¥ TPUMEHEHUIO B Pa3UYHBIX Y4EOHBIX
CUTyalusX, B TOM YHCJIE TIPU CO3/IaHUN YI€OHBIX MMPOCKTOB B 00JaCTH (DU3HKHU;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyalU3WpOBaTh 3a/ady,
BBIJIBUTATH THIOTE3Y €€ PEIICHUS, HAXOAUTh apTYMEHTHI JJIS TOKa3aTEIhCTBA CBOMX
YTBEPKIICHUM, 3a/1aBaTh MAPaMETPhl U KPUTESPUH PEIICHUS;

AHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh WX JIOCTOBEPHOCTH, TPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSAX;



CTaBUTh M (HOPMYIUpPOBATH COOCTBEHHBIE 3aJayd B 00pa30BATEIBHOU
JESATENbHOCTH, B TOM YUCJE MPU U3YYEHUU (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh NPUOOPETEHHBIN OIIBIT;

YMETh MEPEHOCUTh 3HaHUs MO (U3UMKE B NPAKTHUYECKYI0 00JacTb
KU3ZHEEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIE U/IEH, NPEJIaraTh OpUrHHAIbHbBIE TOJIXOIbI U PEIIEHUS;

CTaBUTH NPOOJIEMBI U 33]1a4H, JIOMYCKAIOLIME abTEePHATUBHbBIC PEILICHMUS.

Pab6ora ¢ undgopmanmeii:

BJa/IeTh HaBBbIKAMM MOJy4YeHUs HWH(opManuu (U3HUECKOro COAEep>KaHus U3
UCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYILIECTBIATh TMOUCK, aHalu3,
CUCTEMaTH3allMI0 W HMHTEpIpeTaluio MHGOPMAIMK Pa3IudHbIX BUIOB U (OpM
IpEe/ICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINU;

UCIIOJIb30BaTh  CpPEACTBA  HMH(POPMALMOHHBIX W KOMMYHHKaIIMOHHBIX
TEXHOJIOTUW B PEIICHWH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIMOHHBIX
3a/1a4 ¢ coOM0eHuEM TpeOOBaHUI SPTOHOMUKH, TEXHUKHU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M AITHUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON
0€30MacHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJEpkaHUS B PA3IUUHBIX (Gopmarax c
y4€TOM Ha3Ha4YeHHsI HH(GOPMAIIMH U 1IeJIeBOM ayJAUTOPUH, BEIOMpPAs ONTUMAJIbHYIO
dbopMy mpecTaBIeHUs U BU3yaTU3aIIHH.

KoMMyHuKaTHBHbIE YHUBepPCAJIbHbIE YUeOHbIE JeiiCTBHS:

OCYIIECTBIIATH OOIEHNE HA YpOKaX (PU3UKH U BO BHE-YPOUHOH JICSITCIILHOCTH;

pacrio3HaBaTh NPEATNOCHUIKM  KOH(MIUKTHBIX CHUTyalldd ©M  CMSTYaTh
KOH(DITUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMAaTh U MCIOJI30BaTh MPEUMYIECTBA KOMAHIHOW M WHIWBUIYATHLHON
paboThI;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX JEUCTBHU C Y4E€TOM O0OIMHUX
WHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJICHA KOJJIEKTUBA;

IIPUHUMATh LE€IM COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTaBJATH IUIAH JICHCTBHM,
pacrpenensiTh pojau C YY4ETOM MHEHUM YYaCTHUKOB, OOCYXKIAaTh pE3yJbTaThl
COBMECTHOM padoThI;

OLICHUMBATh KAYECTBO CBOET0 BKJIa/a U KaXJA0T0 YYaCTHUKA KOMaH]IbI B OOLIUIA
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;



npeajiaratb HOBBIC IIPOCKTHI, OLNCHHMBATHL HWACH C TIO3MIHMHM HOBU3HLI,
OPUIHHAJIBHOCTH, Hp&KTH‘-ICCKOfI 3HAYUMOCTH,

OCYHCCTBIATh IO3UTUBHOC CTPATCTHUYCCKOC IIOBCACHHC B PA3JIMYHBIX
CuTyanusax, MposABJISATb TBOPUCCTBO U B006pa)KeHI/I€, OBITH HWHHUIIUATUBHBIM.

PeryisiTuBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS
Camoopranusanus:

CaMOCTOSITEJILbHO OCYIIECTBIISATh MO3HABATEIBHYIO JESITEIHHOCTh B 00JACTU
GU3MKM M aCTPOHOMHH, BBISIBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBCHHBIC 3a]1a4H;

CaMOCTOSITEJTbHO COCTaBIIATh IUIAaH PEIICHHUS] PACUETHBIX U KAaYECTBEHHBIX
3a/1a4, MJIaH BBITIOJHEHUS TPAKTHYECKON PabOThl ¢ YYETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHUH;

J1aBaTh OLICHKY HOBBIM CUTYAIIUSIM;

pacuIupsiTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMUYHBIX MPEANOUYTECHUIH;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, Opath Ha ce0s
OTBETCTBEHHOCTH 32 PEIIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT,

crocoOCTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO J3PYAUIIMA B 00JacTu
(bM3UKH, TOCTOSIHHO TTOBBIIIIATh CBOM 00Pa30BaTENbHBINA U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJbHbIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyaIlUsIM, BHOCHUTb KOPPEKTHUBBI B JEATECIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJbTATOB IIEIISIM;

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIbHOW  peduiekcMu Kak  OCO3HAHUS
COBEpIIACMbIX JICHCTBUA ¥ MBICIUTEIBHBIX MPOIECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUM;

UCITOJIB30BaTh MPUEMBI peIIeKCUU IS ONCHKHW CUTYaIlMH, BEIOOpa BEPHOTO
pelICHUS;

yMETh OIICHMBATh PUCKU W CBOECBPEMEHHO MPUHUMAThH PEIICHUS IO HX
CHIDKCHHUIO;

NPUHUMATh MOTHBBI M apryMEHTBl JAPYTUX TIPH aHAJIW3€ PE3yIbTaTOB
JeSTEIbHOCTH;

MPUHUMATH ceO0sl, MOHUMAas CBOM HEJIOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX TPH aHAIW3e PE3yIbTaTOB
e TEIbHOCTH;

MpH3HABaTh CBOE MPABO M MIPABO APYTHX HA OIITHOKH.

B nponiecce nocTukeHuss TMYHOCTHBIX PE3yJILTATOB OCBOCHHUS MPOTPAMMBI 110
dbu3rMke 1 YPOBHS CpeIHEro oO0Iiero oOpa3oBaHUs Y OOy4YarOIIMXCs
COBEPILICHCTBYETCS AMOLIMOHATBHBIN HUHTEJIJIEKT, MIPEIT0JIar afOIIHi
c(hopMHUPOBAHHOCT:



CaMOCO3HaHMs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJETh HAMPABIEHUS Pa3BUTHSA COOCTBEHHOM AMOIIMOHAIBLHON cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKJIIOYAIOLIEIO0 CaMOKOHTPOJb, YMEHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBO€ TMOBEJIEHUE, CIHOCOOHOCTh aJanTHPOBATHCA K
HYMOILIMOHATEHBIM U3MEHEHHUSM U MPOSBISATH THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LeN U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBaTh MCXOJAS M3 CBOUX
BO3MOXKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIBHOE COCTOSIHUE
IpYTHX, YYUTBIBaTh €ro IMpH OCYIIECTBIEHUU OOUIEHUS, CIIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BHICTPAaUBATh OTHOILIECHUS
C IPYTUMH JIIOJIbMU, 3a00TUTHCS, POSBISATH HHTEPEC U pa3peniaTh KOHQIUKTHI.

NPEAMETHBIE PE3YJIBTATHBI

K koniy o6yuenus B 10 kiacce npeMeTHbIe pe3yJbTaThl Ha 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMPHUMEPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KapTHHBI MHUpPA, B PAa3BUTHUU COBPEMEHHON TEXHUKU H
TE€XHOJIOTUH, B PAKTUYECKON EATEIIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl TPUMEHEHHS U3YYEHHBIX (PU3NUYECKUX MOJENeH:
MaTepHalibHas TOYKA, WHEPIIHMAIbHAS CUCTEMa OTCUYETa, aOCOMOTHO TBEPOE TEINO,
UJICTBHBIA Ta3, MOJEIU CTPOCHUS Ta30B, KUJKOCTEH W TBEPIBIX TEJ, TOUECUYHBIN
AIEKTPUUECKUM 3apsijl PU pelieHn: PU3NYECKUX 3a]1a4;

pacno3HaBaTh (pu3nYecKue SABICHUS (IIPOIECCHI) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUYECKON TEOpHH CTPOCHHMS BEIIECTBA U
ANEKTPOJAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE IBHKEHUE,
CBOOOJHOE TIAZICHUE TeJ, JBMKEHUE MO OKPYKHOCTH, MHEPIHS, B3aHUMOJICHCTBHE
ten, nuddysusi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE >KUIKOCTEH M TBEPIBIX Te,
M3MEHEeHHEe O0BbEMa Tesl MPU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE,
UCMIapeHHue, KOHJEHCAllMs, IUJIABJICHUE, KPUCTAJUIM3allMsl, KHUIIEHHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIIEHUE JABJICHUS Ta3a MpPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBS3b MEXAY MapamMeTpaMu COCTOSHHS ra3a B M30IMpOLECcCaX, JIEKTpU3aLUs Te,
B3aUMO/ICHCTBHUE 3aPsII0B;

OMUCHIBATh MEXAHUYECKOE [IBHXKCHUE, UCIOIb3ysd (U3UYECKUE BEIUYUHBI:
KOOpAWHAaTa, MyTh, MEPEMEIIEHHEe, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHUa,
UMITYJIbC T€Ja, KUHETUYECKasl SHEPrus, MOTEHIMAIbHAsl YHEPrusi, MEXaHUYeCcKast
paboTa, MexaHWYecKass MOIIHOCTb; NPU ONHCAHUU MPABWIBHO TPAKTOBATH
(GU3UYECKUl CMBICI HCHOJB3yEMbIX BEJIMYMH, MX OO0O3HAYEHUS U EIUHUIIBI,



HaxXOJIUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO0 BEIUUYUHY C JIPYTUMU
BEJIMYMHAMU;

ONUCHIBATh H3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJ W TEIUJIOBBIC SBIICHUS,
UCTONB3ysad (U3MYECKUE BEJIMYMHBI: JaBJIE€HUE Tas3a, TeMmIepaTypa, CpeaHss
KMHETUYECKAs] DHEPIrUsi XaOTUUYECKOTO JBHMKEHUSI MOJIEKYJ, CPEAHEKBaApaTUUHAS
CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS HSHEprusi, paboTa rasa,
KOd(PUIIMEHT TMOJE3HOr0 JCHCTBUS TEIUIOBOIO JIBUTATENsl; MpPH ONUCAHUU
MPaBUJIBHO TPaKTOBAaTh (U3MYECKUM CMBICI HCMOJIB3YyEeMbIX BEJIWYMH, UX
0o003Ha4YeHUs] W €IUHMIIBI, HaXOAUTh (OPMYJBI, CBS3BIBAIOIINE JTAHHYIO
(bU3UYECKYI0 BEIUYUHY C IPYTUMU BEJTUUYHNHAM;

ONHUCHIBATh U3YUYEHHBIC DJICKTPUUECKHUE CBOMCTBA BEILIECTBA U AIIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3YSl (PU3UYECKUE BEIUMYHMHBI: dJIEKTPUUCCKUN 3aps,
3JIEKTPUYECKOE T0JI€, HAMPSHKEHHOCTh MOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMATIOB;
IpyU OMUCAHUM TPABUJIBHO TPAKTOBATh (PU3MYECKUM CMBICT HCIOJIb3YEMbBIX
BEJIMYUH, WX OOO3HAYEHUS W CJAUHUIILI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINE
JAHHYIO0 (PU3MUECKYIO BEIMUYUHY C IPYTUMH BEITMYMHAMU;

aHAJTU3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIONB3Ys (puznueckue
3aKOHBI W MIPUHIUIIBL: 3aKOH BceMupHoro tsarorenus, I, II u III 3akonbr HeroTOHA,
3aKOH COXpaHEHMSI MEXaHMYECKOM SHEPIruM, 3aKOH COXPAaHEHUS WMITYJbCa,
NPUHLMI CYNEPHO3ULIMU CHWJI, TPUHIIMI PABHOINPABUS HWHEPUUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUECKYI0 TEOPHUI0 CTPOECHHUS BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKOW PHEPTUH TEIJIOBOTO JABUXKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMIIepaTypol, MepBhId 3aKOH TEPMOJUHAMHUKH, 3aKOH COXpaHEHUS
JJIEKTPUYECKOTO 3apsna, 3akoH KynoHa, mnpu 5TOM pa3iauyarh CJIOBECHYIO
GbopMyITHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIpaXKEHHWE U YCJIOBHUS (TpaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBSICHATH OCHOBHBIC IPUHIIUIIBI JSHCTBHS MAITUH, MPUOOPOB U TEXHUICCKHUX
YCTPOMCTB; pa3anyaTh YCIOBHUS UX 0€30MacHOIO MCIIOJIb30BaHUS B IMMOBCETHEBHOM
YKU3HU,

BBITIOJIHSTh JKCIIEPUMEHTBHI 110 HCCIICIOBAHMIO (U3WYSCKUX SBICHUN H
MPOLIECCOB C MCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHH, MPU 3TOM
dbopMyITHpoBaTh MPoOIIEMY/3a/1a4y ¥ THIIOTE3Y YU4COHOTO SKCIICPHUMEHTA, COOMPATH
YCTaHOBKY M3 TPEJIOKECHHOTO 000Dy 10BaHUS, IPOBOJIUTH OIBIT U (POPMYIUPOBATH
BBIBO/JIBI;

OCYIIIECTBIIAThH MPSIMbIE M KOCBEHHBIC M3MEPECHUS (PU3MYECKUX BEIUYUH, TIPU
9TOM BBIOMPATh ONTHMAJBHBIM CIOCOO M3MEPEeHHS W HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCIIEOBAaTh  3aBUCUMOCTH  MEXAY  (PU3HMYECKMMU  BEIMYHMHAMH  C
WCMOJIb30BAHUEM TMPSIMBIX H3MEPEHHM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,



(buUKCUPOBaTh PE3YIbTATHI MOJTYYECHHON 3aBUCUMOCTU (PU3NUECKUX BEJIUYUH B BUJIC
TaOIUI] U TpaUKOB, JIeNIaTh BHIBOJIBI IO pe3yJbTaTaM UCCIEIOBAHNUS,

co0Jiro1aTh MpaBwia 0€30MacHOro TpyjAa MpU MPOBEIACHUU UCCIEAOBAaHUN B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HUCCIETOBATENbCKONM W MPOEKTHOU
JESATeIbHOCTH C MCTOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHMUS;

pemiarb pacyéTHbIE 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCIONb3Ys (U3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJauu
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIBI,
HeoOXoauMbIe NIt €€ pelleHus, MPOBOJAUTh PacU€Thl U OIEHWBATH PEATbHOCTH
MOJIYYEHHOTO 3HAYEHUsI (PU3NUECKON BETUUUHBI;

peliaTh KaYeCTBEHHBIE 3a/1aUl: BHICTPAUBATH JJOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PaCCYXKJICHUW C OMOpPOM Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
buzndecKkue sIBICHUS;

UCITIOJIH30BaTh IIPH PEIICHNN YUEOHBIX 3a/1a4 COBPEMEHHBIC MH()OPMAIIMOHHbBIC
TE€XHOJIOTHU JJI1 TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU U TPEIACTABICHUS
y4eOHOM H HAYYHO-MOMYJSAPHOM HHPOpMALUU, TOJYYEHHOW U3 Pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIYyHaeMyI0 HHPOPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAZa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKHU
1 TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA TT0 (PU3UKE B MOBCETHEBHOM KU3HU IS
obecricueHus1 0€30MACHOCTH TP OOpaIieHUuH ¢ TpudopaMU M TEXHHUYECCKUMH
yCTPOMCTBAMU, JIJIsi COXPAHEHUS 3J0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
NOBEJEHUS B OKPY’KaIOIIEH Cpeae;

pabotaTe B TpyNIle C BBHIMOJHEHUEM PA3IUYHBIX COILMAIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TPYyNIbl, PAlUUMOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JIESITEIbHOCTh B HECTAHIAPTHBIX CUTYaAllUsIX, aJl€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO M3 YUACTHUKOB TPYIIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIEMBI.

K koniy o6yuenus B 11 kiacce npeamMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NMPAKTUYECKOW AECATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKoi KapTHUHBI MUPA;

YUUTHIBATh TpAHULIBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICNEH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsijl, JIyd CBETA, TOUCUHBIA UCTOYHUK CBETA, SIJCPHAS
MOJIelb aTOMa, HYKJIOHHAs MOJENb aTOMHOIO siApa MpU PEIICHUH (PU3UUECKUX
3a1ayg;



pacro3HaBaTh (Qpu3NUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX HAa OCHOBE
3aKOHOB JJIEKTPOJMHAMUKHN U KBAHTOBOM (DM3UKU: IIEKTpUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJA Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIMUCS 3apsiji, JJICKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHtepdepeHnus, audpakuus ¢ MOOJsApU3alus CBETa, JUCIEpPCHUsl CBETa,
dboToanekTpuueckuii 3pdext (pororddekT), cBeTOBOE NaBlieHNE, BOZHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYCHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHEHIE,
ONTHUYECKUE,  DJICKTPUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIECCHI), HWCIMOB3YA (PU3NUecKue BETUYUHBI:
ANEKTPUUECKHUM 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIKYIAs cuiia, paboTa Toka,
WHIYKIUST MarHUTHOTO Toysl, cuia Awmrepa, cuwia JlopeHia, WHIYKTHBHOCTH
KaTYIIKH, SHEPrusl JJIEKTPUYECKOIO M MArHUTHOTO TIOJIEW, MEepUoA M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Cujla TOKa B Ipollecce
TFapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTHUYECKas] CHUJla JIMH3bI, MPU OMHCAHWM TPABUIBLHO TPAKTOBATh (U3HUECKUUN
CMBICII HCIOJNB3YEMbIX BEIUYMH, HMX OO0O3HAUeHHs] W EAUHUIIBI, YKa3bIBaTh
(bopMyIIbI, CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIHUHUHY C IPYTUMHU BEIMUYNHAMU;

ONKUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
¢u3znueckre BEIUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, AJWHA BOJHBI U
94acTOTa CBETa, PHEPTHUS U UMITYJIbC (DOTOHA, IEPHUO/] MOTypaciaaa, YHEPTUs CBS3H
ATOMHBIX SIIEP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
WCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHHUS M €JIMHUIIbI, YKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIaHHYI0 (U3MUECKYI0 BEIWYMHY C JPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMIMHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI M MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajieIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe DiHmITeHa mis Gorodddexra,
3aKOH COXPAaHEHUSl SHEPruH, 3aKOH COXPAHEHUs HMMIYJIbCa, 3aKOH COXPaHEHHS
AIEKTPUUYECKOr0 3apsijia, 3aKOH COXPAaHEHHUSI MAacCOBOr0 4Hucia, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, pu 3TOM pa3inyvaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaKEHUE U YyCJIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;



OTIpEIeIISITh HAIIPABJICHUE BEKTOPA WHAYKIIMA MAarHATHOTO TTOJIS POBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHa;

CTPOUTH M ONHUCHIBATh H300pa)KEHUE, CO3/1aBAEMOE ILUIOCKUM 3€pPKaJIOM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUCCKUX SBICHUH U
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUN: MPU ITOM
dbopmynupoBaTh nNpobdiieMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOUPATH
YCTAaHOBKY W3 MPEJI0KEHHOTO 000PY/1I0BaHUS, TPOBOJIUTH OMBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTUMAJBHBIH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIIEHKH TOTPEIIHOCTEH N3MEPEHUN;

UCCJIEJIOBATh 3aBUCUMOCTH (PU3MUECKUX BEJIIMUMH C UCTIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI: TPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTaThI
MOJIYYCHHOW 3aBUCHUMOCTH (DU3MYCCKUX BCJIMYMH B BHJE TaOJIUI] M TpadUKOB,
JienaTh BBIBOBI 110 PE3yJIbTaTaM MCCIICI0BAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyjAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax y4eOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAaHUEM HM3MEPHUTENIbHBIX YCTPONCTB U JaOOPATOPHOTO
000py10BaHMS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pEeIIeHHUs, MPOBOAUTH PAcu€Thl U OIICHUBATh PEaIbHOCTH
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKHA HETPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE HH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
y4eOHOW ¥ HAYYHO-TIOMYJSIPHON WHGOPMAINK, TOIYYCHHOW W3 Pa3IMIHBIX
MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTydaeMyr0 HHPOPMAITHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO WCIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;

MPUBOJIUTH TIPUMEPHI BKIIAJIa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOMIET0 MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;



MCIIOJIb30BaTh TEOPETUUCCKUE 3HAHMS 110 (PU3MKE B TIOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ OpuOOpaMu M TEXHUYECKUMH
YCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBBS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPA3IUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYyNINbl, pPAlMOHATBHO pacHpeiesiaTh OOS3aHHOCTH W
IUTAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYACTHUKOB IPYIIIBI B PEIICHHE pPacCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM uexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoTsbI
Paznen 1. ®PUSUKA U METOJAbI HAYUYHOI'O ITIO3HAHUSA
1.1 ®du3MKa 1 METOIbl HAYYHOT'O TIO3HAHUS 2 bubmorexa HOK
’ A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Jluamuica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpAaHEHHUSI B MEXaHUKE 6 1 1 hitps://m.cds0o.ru/7f4 172
Hroro no pazneny 18
Pazpen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMUKA
11 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBEI TEPMO/MHAMHKN 10 I https://m.edsoo.ru/741bf72
13 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 24



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

Pazpnen 4. QJIEKTPOJAUHAMUKA

bubmuoreka [JOK
4.1 D7IeKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 351eKTpUYECKHl TOK. TOKH B 12 bubnuorexa [JOK
' PAa3IAYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KVIACC

KoauvecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (U poBbIE)
Ne i/ Konrpoabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. DJIEKTPOJAUHAMUKA
11 MarunuTHO€ noJie. DIeKTpoMarHuTHast 1 | 3 bubnuorexa [JOK
’ AHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHW4ecKHe U JIEKTPOMarHuTHHIE 9 | bubmuorexa [JOK
' KOJIeOaHMsI https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKUe U JIEKTPOMArHUTHBIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
bu6mmoreka [IOK
2.3 O 10 3
frrmea https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

11 OcCHOBBI crieUanbHON TEOPUHU 4 1 bubnnoreka [JOK
) OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41¢97¢
Wroro no pazgeny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i 6
DIEMEHTEI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41¢97¢
bu6nmoreka [JOK
4.2 C 4
TPOCHHE atoma https://m.edsoo.ru/7f41¢97¢



https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO 5

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

bu6moreka [IOK
6.1 06006 4
OOIAIOMIEE NOBTOPeHHE https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pe3epBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME 68



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. T'.4. Msakumes, b. b. byxosues, H.H. Corckuit ®usuka 10 k. @usuka
10 knacc. ba3oBblil U yriyOneHHbIH ypoBeHb. Y4eOHUK. MockBa.
[Ipocsemenue, 2020 r.

2. I'.d. Mskumes, b.b. byxosues, B.M. Hapyrun ®@u3uka 11 knacc.
bazoBblii 1 yrinyOneHHbI ypoBeHb. YueOHUK. MockBa. [IpocBenienue.
2020 .

3. A.IL PeimkeBuu. COopHuK 3a1a4 o pusuke. Mocksa, poda, 2005 -
2019 .

4. Coopnuk 3ana4 no ¢usuke 11 9 — 11 xknaccon. CocraButens ['.H.
CrenanoBa. M.: «IIpocBemienue», 1996 r.

5. 3apmanus oOpazoBaTenbHOro noprana Pemry ET'D

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. T'.4. Maxues, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. ®uszuka
10 xiracc. ba3oBblif 1 yriyOeHHBIN ypoBeHb. YUeOHUK. MOCKBa.
ITpocsemienue, 2020

2. I'.4. Msakumes, b.b. byxosues, B.M. HUapyrun ®u3uka 11 kinacc.
ba3oBeiii u yriayOieHHbINH ypoBeHb. YueOHUK. MockBa. [IpocBemenue.
2020

3. A.IlL PeimkeBuu. COopHUK 3a1a4 no pusuke. Mocksa, poda, 2005 -
2019 .

4. Coopnuk 3ana4 no ¢usuke 111 9 — 11 xkmaccon. CocraButens I'.H.
CrenanoBa. M.: «IIpocBenienue», 1996 r.

5. 10.A. CaypoB. ®usuka. [loypounsie pazpabotku. 10 knacc. [Tocobue
1S 001eo0pa3zoBaTeNbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6. 10.A. CaypoB. ®dusuka. [loypounsie pazpadotku. 11 kmacc. [Tocobue
TUTst 0011Ie00pa30BaTENbHBIX OpraHu3aiuii. ba3oBblii U yrioyOIeHHBIHI
ypoBeHb. Mockaa. [Ipocsemnienue. 2017 1.

7. COOpHHUK TECTOBBIX 3aJJaHUMN ISl TEMATHYECKOTO ¥ UTOTOBOT'O KOHTPOJIS.
®uzuka 10 knace. M.: «MuTtennekr-Leatp», 2004 r.

8. C.M. Aunpromeukun, A.C. CiiyxaeBckuil. ®uzuka. «KoHCTpyKTOp»
CaMOCTOSITEJIbHBIX U KOHTPOJbHBIX padoT. 10 — 11 kmaccel.

9. Ilocobue mis yuuteneit. M.: [Ipocsemenne, 2010

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. KuBas pusuka: oOyuaromias nporpamma, http://www.int-
edu.ru/soft/fiz.html
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2. Ypoku ¢u3uku ¢ ucnonb3zoBanueM MuTepHera.
http://www.phizinter.chat.ru/

®usuka.ru. http:// www.fizika.ru/

®usuka: KoJmekuus onsiToB. http://experiment.edu.ru/
5. ®usuka: 3neKTpOHHAS KOJUIEKIHS OIBITOB.

el

&

http://www.school.edu.ru/projects/physicexp

&

Karanor ccbuiok Ha pecypcesl o ¢pusuke http:/ www.ivanovo.ac.ru/phys
becnnaTHpie 00yyaroue nporpaMmmsl 1o Gusnke
http://www.history.ru/freeph.htm
8. JlaGopaTtopHbie paboThl 10 pusnke. BupTyanbHbie 1abopaTopHbIe
pa6oTsl. http://phdep.ifmo.ru
9. AHumanus GU3NYECKUX MPOLIECCOB OOBICHEHUSIMHU.
http://physics.nad.ru
Ousnyeckas sHimkiIoneaus http://www.elmagn.chalmers.se/%7eigor

N
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