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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaIpaBieHO Ha (popmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUs (PU3MKU Ha YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 TOJ1aM 00yUYeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonmpHBIN Kype PU3HKH — CHCTEMOOOpa3y O
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuUMeHeHne (U3NYECKUX 3HAHMWA  ONpeNeNseT Xapakrep M pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydarouuxcs, B (pOpPMHUPOBAHHE yYMEHUN MPUMEHSTH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaKk
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nmueckux Tteopuil. Begymum B Kypce sBIseTcs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTHEeM OOIIECTBa, a TakkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npennosiaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEJCHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHM JJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOPHUM, IS ONHCAaHUSI E€CTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (PU3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJS M  OLEHKH, OCYILECTBIIAETCS Y4YaCTHUKAMU
00pa30BaTeIbHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKUX BEJIMYMH U [OCTAaHOBKY ONBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE YIENAETCS PELIEHUI0 PacdE€THBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3feia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEIMETHOTO KaOWHeTa (PU3MKK WU B YCJIOBUSX HMHTEIPHUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTAJIbHBIX 3aKOHOB, MX TEXHHYCCKUX MPUMCHCHHUH.

JlaGopatopHoe oOOpyaOBaHUE [JIsi YYCHUYECKUX MPAKTUUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
71a60paTOPHOTO OOOPYNOBAaHUSI JOJKHBI OBITh TOCTPOEHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHME HHTEpPECa W CTPEMJICHUS OOYydYaIOIIUXCS K HaydYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAyYHOTO MHPOBO33PEHHSI KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH NPUMEHSTh TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUS (PU3WYECKUX SBJICHUU B TPUPOAE U Uil TNPUHATUA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB peHIeHUs pa3jIUYHbIX 3a7ady C $BHO 3a/JlaHHOM
¢usznuecko Monenbio, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (U3MYECKUX OCHOB W MPHUHIUIOB JEHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HAa OKPYKAIOUIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETo
obOpazoBanus oTBoauTCs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAaeT BBHIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPadOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA

(mpakTH4YecKkasi 4acThb Y4YeOHOI0 cO/ep:KaHHMA NpeaMeTa YCHJIEHA MaTepHaATbHO-TEXHHMYeCKOM
0a3o0ii menTpa «Touka pocTa», HCMOIBL3YeMOr0 JIsl peain3alui 00pa3oBaTeIbHBIX IPOrpaMM B
paMKax npenogaBaHust GU3UKH)

10 KVIACC

Pasznen 1. ®u3duka u MeTOAbl HAYYHOT' 0 TO3HAHMS

®usuka — Hayka o npuponae. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posnbp »3KcniepuMeHTa W TEOPUHM B MPOLIECCE IIO03HAHMS IPUPOABI.
DKCHepUMEHT B (PU3HKe.

MopenupoBanue (U3MUYECKUX SIBIEHUM M mpoleccoB. HayuHble rumotessl.
duznyeckue 3aKOHbl U TeOpuH. ['paHUIbl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto ¢u3uku B (GOPMHUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIIOJIEH.

Jlemoncmpayuu (c ucnonvzosanuem uugposozo u ananoz06020 o06opyoosanus uenmpa
«Touka pocmay)
AHaJIOTOBBIE U III/I(prBBIG N3MCPUTCIIbHBIC HpI/I60pLI, KOMITIBOTCPHBIC

JaTYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUalbHON TOYKH, MX MPOEKIMH HAa OCH CHCTEMBbI KOOpPAHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJIMHEHHOEe IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpEeMEIICHUs
MAaTepUaIbHONW TOYKH OT BPEMEHU.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO T ICHHUS.

KpuBonuneintnoe  nBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [leHTpocTpeMuTensHOEe YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JIBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus yenmpa
«Touxa pocmay)

MOI[GJ'H) CHCTCMBbI OTC‘-IéTa, HWILNTIOCTpald KHHCMATHUYCCKHUX XaPaKTCPHUCTHUK
JABUOKCHUA.



[IpeoOpazoBaHue NBMKEHUM C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenue paBukeHusi Teia, OPOIIEHHOrO TMOJA YIJOM K TOPU3OHTY U
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpanenue ckopocT Ipu ABUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopuvle pabomsi (C UCNOIb30BAHUEM
Yugpposozo u ananoeoo2o obopyoosanus yenmpa « Touxa pocmay)

N3ydyeHnrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS] MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHONIEHHUS MEXAY NyTSAMH, MNPONUJCHHBIMU TEIOM 32
MOCJIE/IOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHH MPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW KUKOCTH.

N3yuenne nBuxeHus Tea, OPOIIEHHOTO0 TOPU30HTAJIBHO.

Tema 2. lunamuxa

[Ipuaiunn  otHocurenbHOCTM  ['anmmnes.  IlepBeii  3akoH  HproroHa.
NuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
IU1sl MaTepuanabHOi Touku. Tpetuil 3akoH HproTOHA I MaTepUalbHBIX TOYEK.

3akoH BcemupHoro Ttsirorenus. Cuia Tsxkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kaueHus ). Cuia tperus. Cyxoe
tpenne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU JBUKEHUU TEJa B KUJIKOCTU WUJIU ra3e.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cubl OTHOCUTEIBHO OcH BpauieHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOAIIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus yenmpa
«Touxa pocmay)

SIBneHue nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.
Bropoii 3akoH HeroToHa.

N3smepenue cui.

CioxeHue Cuil.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JiIeopMaIiiu.



HesecomocTts. Bec tena npu yCKOpEeHHOM NTOABEME U NIAJICHUH.

CpaBHEHHUE CHJI TPEHUS MTOKOSI, KAUCHUS U CKOJBKCHUSI.

YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamophuvie padomuvl (C UCNOIb30BAHUEM
Yupposozo u ananoeoo2o obopyoosanus yenmpa « Touxa pocmay)

N3yuenue nBmkeHMs OpycKa M0 HAKJIOHHOW TJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIONIUX B MPYKHHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIum.

HccnenoBanue ycioBHil paBHOBecHs TBEPAOrO Tela, HMMEIOUIET0 OCh
BpAIIICHHMSI.

Tema 3. 3axonvl coxpanenus 6 mexanuke

Nmmynbc MaTepuaibHOW TOYKHM (TEa), CHUCTEMBl MaTEpHAIbHBIX TOYEK.
NMmynbe cHabl ¥ M3MEHEHHE HUMITYJIbCa Tejla. 3aKOH COXPAaHCHHUS HMITYJIbCA.
PeakTrBHOE JIBI)KEHHE.

Pabota criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi MaTepHalibHOW TOYKH. TeopemMa 00 HW3MEHEHUHU
KWUHETUYECKON SHEPTHUH.

[ToTeHManbpHas DHEPTHA. [ToTeHMaNbHAS SHEPTHUs yIIPYyTO
nebopMupoBaHHON  TipyKuHBbI.  [loTeHIManbHas  3Heprusi Tena  BOJU3H
MOBEPXHOCTH 3EMJTH.

[loTeHnuanbpHple U HeEMOTEHUMadbHble  cuibl.  CBA3b  pabOTHI
HEMOTEHIIMATBHBIX CUJI C HM3MEHEHHEM MEXaHHYEeCKOW HSHEPrUuHu CUCTEMBI Tell.
3aKOH COXpaHEHUS] MEXaHUYECKOW IHEPTHUHU.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoONCTBAa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYXUHHBIA MUCTOJET, TBUKEHUE PAKET.

Jlemoncmpayuu (c ucnonvzoeanuem uugposozo u ananoz06020 060pyoosanus yenmpa
«Touxa pocmay)
3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mMOTEHIIMATBEHOM YHEPTUN B KHHETHUECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuvl (C UCNOIb30BAHUEM
yudposo2o u anano2o6020 obopyodosanus yeumpa « Touka pocmay)

N3ydenne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIbI0 JBYX OJMHAKOBBIX
HUTSIHBIX MasATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3HEepruu
TeJla Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO JKI'yTa.

Pazgea 3. MouiekyasipHasi pu3uKa ¥ TepMOAUHAMMKA
Tema 1. Ocnoebl MOEKYIAPHO-KUHEMUYECKOU Meopuu



OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Jduddysus. Xapaktep ABUKEHUS WU
B3aMMOJCHCTBUS 4YacTULl BellecTBa. Monaenu CTpoeHUs ra3oB, XUIKOCTEH H
TBEPABIX TEN U OOBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJeneil. Macca u
pa3mepsl Mosiekyl. KonnuectBo Beniectna. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOM TEOpUM HJIEAbHOTO ra3a. AOCOJIOTHas TemIeparypa Kak mepa
CpeIHEN KWHETUYECKOW HHEpPruu TEIUIOBOrO IBWKEHMS dvactull raza. Illkana
temrnieparyp KenbBuHa. ['a30oBbeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [lanmpToHa. M30mponecchl B HICAIBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mnpeacTaBIeHUE H30IMPOILIECCOB: H30TEpMa, H30X0pa,
uzobapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp.

ﬂeMOHcmpaL;uu (¢ ucnonvzosanuem uuppoeozo u anano208020 000pYO0BAHUS UEHMPA
«Touxa pocmay)

OnbITEI, JOKa3bIBAIONINE JHCKPETHOE CTPOCHHE BemiecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbiTel 10 T GY3Un KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Monaens onbita IllTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHS.

Mojenb, WILTIOCTpUPYIOIIas MPUPOAY AaBICHUS ra3a Ha CTCHKH COCY/Ia.

OnbIThl, WITIOCTPUPYIOIINE YpPaBHEHUE COCTOSIHUSI HJEAIbHOTO Trasa,
H30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, aabopamophsie pabomvl (¢ UCNOIb30BAHUEM
yugposozo u ananozo8020 06opyoosanus yeumpa « Touka pocmay)

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, TaBIICHUS U TEMIIEPaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXY IMAPAMETPAMU COCTOSIHUS Pa3pPEKECHHOTO
rasa.

Tema 2. OcHosbl mepmoOuUHAMUKU

TepMoauHamuueckas cucteMa. BHYTpEeHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ n3MeHenus. KonnuectBo TerioTsl U pabora. BHyTpeHHss
SHEpPrusg  OJHOATOMHOIO  MAECAJBbHOrO  rasa. Buuasl  Temonepenayu:



TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYCHHUE. Y I€IbHAs TEINIOEMKOCTh BEILIECTBA.
KonnuecTBo TEmnoTel npu Temionepesaye.

[lonstue 006 aauabatHoM mpouecce. IlepBbIi 3aKOH TEPMOJWHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOAMHAMUKHM K H3ompoueccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmonuHamuku. HeoOpaTumMoCTh MPOLIECCOB B IPUPO/IE.

TermoBble  mammHbl.  [IpyHUMOBI ~ JEUCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpa3oBaHuss SHEpPruM B TEIUIOBBIX MamnHax. KosdduuueHt mnose3Horo
nevictBust TerioBod MammHbl. [lukn KapHo u ero kosdduimeHT mojae3Horo
JNEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBI TETIOIHEPTeTUKH.

TexHuuecknue yCTPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JBUraTelb
BHYTPEHHETO CTOpaHUsl, ObITOBOM XOJIOJUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu (c ucnonvzosanuem wugposozo u ananozo6020 06opydosanus uenmpa
«Touka pocmay)

N3meHneHne BHYTpEHHEW JSHEPTrUM Teja IMPU COBEPIICHHH PaOOTHI: BBUICT
npoOku u3 OYTBUIKK TIOJ] JEHUCTBHMEM CXATOTO BO3/]yXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHUs (BUICOAECMOHCTpAITH).

N3meHeHne BHYTpEHHEN SHEPTUH (TeMIIEpaTypbl) TeJla NpH TEIIONEepeaaye.

OnpiT MO anuabaTHOMY paCUIUPEHHIO0 Bo3AyXa (OMBIT € BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENsI BHYTPEHHETO CrOPaHUsl, PEaKTUBHOIO
IBUTATETIS.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomuvl (C UCNOIb30BAHUEM
yugposozo u ananozo8020 06opyoosanus yeumpa « Touka pocmay)

N3mepenne yaenbHON TEII0EMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonvl

[TapoobOpazoBanue u koHaeHcanusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAS BJIAXXHOCTh BO3Ayxa. HaceimeHHsld nap. YxaenbHas TEILIOTa
napooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEPATyPhl KUTICHUS OT JTaBJICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiioB. JKuakue kpucramibl. CoBpeMmeHHble Marepuanbl. [lnaBneHue u
KpUCTaJIU3anus. Y 1enpHas TemioTa miasiaenus. Cyonumanusi.

YpaBHeHHE TEMJIOBOI0 OanaHca.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATOPUMETP, TEXHOJIOTUH TOJYUYECHHS] COBPEMEHHBIX MaT€pHUANIOB, B
TOM YHCJIE HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 06opydosanus yenmpa
«Touka pocmay)



CBoiicTBa HACHIIICHHBIX MAPOB.

Kunenue npy mOHMWKEHHOM JIaBJICHUH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

Habmronenmne HarpeBaHust U MJIaBJICHUS KPUCTAIUTMUECKOTO BEIIECTBA.

JleMoHCTpanys KpuCTaJlIoB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomuvl (C UCNONb308AHUEM
Yugpposozo u ananoeoo2o obopyoosanusn yenmpa « Touxa pocmay)

H3MepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Ten. OJEKTpUYEeCKHi 3apsan. J(Ba BHAa 3IEKTPUYECKHUX
3apsinoB. IIpOBOJHMKM, IOUANEKTPUKU M IOJYNPOBOAHUKH. 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsaaoB. 3akoH KynoHa. ToueuHbli 3JIEKTpUYECKUI 3apsi.
Onektpuueckoe rmone. Hampssk€HHOCTh — 3nekTpuyeckoro moss.  [IpuHnmn
CYNEPHO3ULUN DINEKTPUUYECKUX Tosieil. JIMHUM HanpsyKEHHOCTH AJIEKTPUUYECKOTO
HOJISL.

PaGora cun  anekrpocratmueckoro  mnosid.  Ilorenuman.  Pa3HocTh
NOTEHIHANOB. IIpOBOAHMKM W JUAJIEKTPUKM B DJIEKTPOCTATUYECKOM IOJIE.
JusiiekTpuyeckas MpOHULAEMOCTb.

OnextpoéMkocTb. KoHaeHcaTop. DIEKTPOEMKOCTD INIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHnueckne yCTpOHCTBA W NPAKTUYECKOE IPUMEHEHHE: 3IIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATUYECKAsl 3alluTa, 3a3€MJIEHUE 3JIEKTPOINpHOOpOB,
KOHIEHCATOP, KOMMPOBAJIbHBIN anmnapar, CTPyHHbIM IPUHTED.

I[GMOHCTpaHI/II/I (c ucnosib3oBanueM HUGPOBOro M AHAJIOrOBOr0 000PYAOBAHUSI LEHTpPa
«Touka pocray)

Y CTpOoNCTBO M MIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

B3aumopelicTBre Ha’NEKTPU30BaHHBIX TEN.

DIEKTPUIECKOE MMOJIe 3aPSHKCHHBIX TEll.

[TpoBOIHUKH B 3JIEKTPOCTATHUECKOM IIOJIE.

DJNIeKTpOCTaTUYECKAs 3aIlluTa.

JIMDIIEKTPUKH B JIEKTPOCTATUIECKOM TIOJIE.

3aBUCUMOCTDh JIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATopa OT TUIONIAIN
TJTACTHH, PACCTOSTHUS MEXIY HUMU U JUAJIEKTPUICCKON MMPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOTO KOHJICHCATOPA.

Vuenuyeckuii sxcnepumenm, nabopamopmusie pabomvl (¢ UCHOIb30BAHUEM
yupposoeo u anano2o6o020 0b6opyoosanus yeumpa « Touxa pocmay)



N3mepenue aneKkTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtii 31ekmpuueckuit mok. Toku 6 paziuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBHA CYIIECTBOBAHUSA JJIEKTPUUYECKOTO TOKA.
Uctounnku Toka. Cuna toka. [IoCTOSSHHBIN TOK.

Hanpsxenne. 3akon OMa 17151 ydacTKa LEIH.

DNEKTPUYECKOE CONMPOTUBJIEHUE. Y IEIBHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COETMHEHUE ITPOBOIHUKOB.

PabGora oanexktpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MomHOCTh
ANEKTPUUYECKOTO TOKA.

DONEeKTpOABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE HWCTOYHUKA TOKA.
3axon Oma 1115 MOJIHOM (3aMKHYTOH) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEeKTpOHHAasE  NPOBOJAMMOCTb  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IpUMECHAas IPOBOJIUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—N-nepexoa. [lonynpoBogHUKOBBIE TPUOOPHI.

ONeKTpUYeCKMid TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTpOIUTHYECKAS AUCCOLMALNS. DIEKTPOIIN3.

OneKkTpuueckuid TOK B Tra3zax. CaMOCTOSITENBHBIH M HECAMOCTOSITEIbHBIN
pazpsan. Momuus. [Lnazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: aMIepMeTp,
BOJIbTMETP, pEOCTaT, HCTOYHHUKH TOKA, OJJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIIPOBOTHUKOBBIN N0/, TaTbBAHUKA.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 06opydosanus yenmpa
«Touka pocmay)

N3mepenune cuiibl TOKa U HAMPSHKCHHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TUIOMIAH TIOTIEPEYHOTO CEYEHUS U MaTepHaia.

CMmemnaHHOE COeTMHEHNE TTPOBOTHUKOB.

[Ipsamoe wu3MepeHue snekTpoaBMKyler cuibl. KopoTkoe 3amblikaHue
TTbBAHMYECKOTO JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTHUBIICHHUS.

3aBUCUMOCTH COMTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTH DIIEKTPOIUTOB.

HckpoBoii pa3psil U NpOBOJAUMOCTb BO3yXa.

OmHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Vuenuyeckuii sxcnepumenm, nabopamopmsie pabomvl (¢ UCHOIL30BAHUEM
yupposoeo u anano2o6o020 06opyoosanus yeumpa « Touxa pocmay)

N3yyenune cMemaHHoro COeUHEHUST PE3UCTOPOB.



N3mepeHre 3eKTpOABMKYLIEH CUJIbI MCTOYHUKA TOKAa U €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snexktponusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsA B 10 Kilacce oCyHIECTBISIETCS C
y4€TOM COJAEPKATENbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu MAaTE€MAaTHKH,
OMOJOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvie nonsmus, CBA3aHHbIE C U3YYEHHEM METOJOB HAy4YHOIO
NO3HAHUs: SIBJICHUE, HAay4dHbId (akT, rumnoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEITb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpAaBHEHMH, JHMHEWHas QyHKIuS,
napabosna, runepbosia, Ux rpa@uKd U CBOMCTBA, TPUTOHOMETPHUUECKHE (DYHKIIMHU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIHUU HA OCH KOOPANHAT, CII0KEHHUE BEKTOPOB.

buonozus: Mexannyeckoe JBHKEHUE B JKMBOU mpupoae, Auddysus, ocMmoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BBl TEIIONEpPENadyH, TEIUIOBOE paBHOBECHE),
ANEKTPUUECKHE SIBJICHUS B )KHMBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpHAs Macca, TEIUIOBbIE CBOWMCTBAa TBEPIBIX TEJ, JKUAKOCTEH H
ra3oB, JJIEKTPUYECKHE CBONCTBA METAJIOB, AJIEKTPOJUTHYECKAsl IUCCOLMALUA,
rajibBaHUKA.

l'eoepagpus: Bna)xHOCTb BO3/lyXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE IBUKEHHUI C HCIOJIb30BAaHHUEM MEXAHHU3MOB,
yu€T TpeHHs B TEXHMKE, MOJUIMITHUKH, MHCIIOJIb30BAaHUE 3aKOHA COXpPaHEHUS
UMIyJbca B TEXHUKE (pakera, BOJAOMET U Jpyrue), ABUraTelb BHYTPEHHETO
CropaHusi, napoBas TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHaloB, B TOM 4YHCJIE€ HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3allHTa, 3a3€MJICHHE 3JIEKTPOIpPHOOpOB,
KCEpOKC, CTpYHHBIN IPUHTED, AIIEKTPOHATrPEBATEIbHBIE npudopHlI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, FAIbBAHUKA.

11 KIJACC

Paznen 4. JiaekTpoauHaMHuKAa

Tema 3. Maznummnoe none. IneKmpomacHuUmMHAA UHOYKUUA

IlocTostHHBIE  MarauThl.  B3amMoJelcTBHE  MOCTOSHHBIX ~ MarHHUTOB.
MarautHoe mnone. Bektop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHuTHBIX noJsied. JInHMM MarHuTHOM WHAYKIWU. KapThHa JWHUNA MarHUTHOMN
WHAYKIMY MOJISI TOCTOSTHHBIX MarHUTOB.



MarunTtHOE 1IOJIE TNPOBOAHMKA C TOKOM. KapTuHa JnMHUN WHIYKIUH
MAarHATHOI'O MOJIA JUIMHHOTO NIPSIMOTO NPOBOJHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHMKA, KAaTYIIKH ¢ TOKOM. OnbIT OpcTeaa. BzauMonencTeue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaAIpaBJICHUE. [[BUKEHHE 3apsIKEHHOW YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuibl Jlopenua.

SIBiieHne DJIEKTPOMAarHUTHOM UHAYKUMM. IIOTOK BeKTOpa MarHUTHOU
UHAYKOAHA. OJEKTPOABMKYIIAsS CWJIa HWHAYKUUMU. 3aKOH D3JIEKTPOMAarHUTHOM
uHaykuuu Dapanes.

BuxpeBoe nanekTpuyeckoe mnoJie. IJIEKTPOABMKYIIAs CHIA WHIAYKUIUH B
IPOBOJIHUKE, IBWKYIIEMCS MOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM TOJIE.

IIpaBuno Jlenua.

NHaykTMBHOCTh.  SIBIEHHME CaMOMHAYKUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOUHIYKIIHMH.

DHeprusi MAarHUTHOTO MOJISL KATYIIKHA C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckne YCTpONCTBA M TNPAKTUYECKOE NPUMEHEHUE: IIOCTOSHHbBIE
MAarHuThbl, JJIEKTPOMArHUTBI, JJIEKTPOABUrATEIb, YCKOPUTEIU DIEMEHTApHBIX
YacCTULl, UHAYKIIMOHHAS I1€Yb.

Ilemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 0b6opydosanus yenmpa
«Touka pocmay)

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O ITy4YKa MAarHUTHBIM TIOJIEM.

JIuHUM MHIYKIIMA MAarHUTHOTO TOJIS.

B3aumonenicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

IIpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOABIKYIIEH CHUJIBI MHIYKIIUA OT CKOPOCTH M3MEHEHUS
MarHuTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIHH.

Vuenuueckuii sxcnepumenm, aabopamopmsie pabomvl (¢ UCNOIb30BAHUEM
Yuhposo2o u ananoco602o obopyoosanus yenmpa « Touxa pocmay)

N3yyeHne MarHuTHOTO MOJISL KATYIIKHA C TOKOM.

HccnenoBanue neiCTBUSI MOCTOSSHHOIO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMArHUTHOW MHTYKIIHAH.



Pa3nea S. Kone0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHbsle Koaiebanus

KonebarenbHass  cucrema.  CBOOOIHBIE  MEXaHWYECKHE  KoyeOaHUs.
I'apmonnyeckue konedGanus. Ilepuon, wacrora, ammuntyaa U (asza kojieOaHUM.
IIpyxuHHBIN MasATHUK. MareMaTU4eCKUW MasTHUK. YPaBHECHHUE TapMOHHUYECKUX
kosnebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUS B
UJealbHOM KOJEOATeNbHOM KOHTYpe. AHAJIOTUi MEXIYy MEXaHUYECKUMH H
ANEKTPOMAarHUTHeIMU  KoJjebanusimu. @Dopmyna Tomcona. 3akoH coXpaHEHUS
SHEPrUU B UJEATBHOM KOJieOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarouux kosieOaHusX. BbIHYX/IeHHbIE MEXaHUYECKHUe
kosneOanus. Pesonanc. BeiHyX/I€HHbIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

Ilepemennblii  TOK. CHHYCOWIANbHBIA TNEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmatop. I[IpousBoacTBo, nepenadya U NOTPEOIICHUE BIEKTPUUECKON
SHEPIruM. JKOJOTMYECKUE PUCKU NPU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOI'0 TOKA, TUHUHU dJIEKTpoIepeaay.

Ilemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 0b6opydosanus yenmpa
«Touka pocmay)

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTUYECKUN MasiTHUK).

HaGmonenne 3aTyxaronx KojaeoaHui.

HccnenoBanne CBOMCTB BRIHYKIEHHBIX KOJICOaHUT.

Hab6monenue peonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUU PE3UCTOpa, KaTYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JIEKTPONEepeIayu.

Vuenuueckuii sxcnepumenm, nabopamophuvie pabomvl (C UCNOIb30BAHUEM
yugposozo u ananozo8o2o 0bopydosanus yeumpa « Touka pocmay)

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

UccnenoBanne mnepeMeHHOrO0 TOKa B IENM U3  IOCJEIOBATEIbHO
COCIMHEHHBIX KOHAEHCATOPA, KATYIIKUA U PE3UCTOPA.



Tema 2. Mexanuueckue u 31eKmpOMAZHUMHbBLE G0JIHbI

MexaHudeckue BOJHBI, yciioBusa pacnpoctpanenus. Ilepuon. CkopocTb
pacupocTpaHeHusi W JJuHa BOJHBL [lomepeuHble W MPONONbHBIE BOJHBI
WuTtepdpepentus u nuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtauus Bekropos E, B, V B anexkrpomarautHoii BonHe. CBoiCcTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MpEIOMIICHUE, MOJspu3auus, AugpaKus,
unTepdepennns. CKOpoCTb ANEKTPOMArHUTHBIX BOJIH.

[Ikana >1eKTPOMarHUTHBIX BOJH. [IpuMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI paguoCBs3U U TeneBUAeHU. Paguonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckue ycTpocTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEIUIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu (c ucnonvzosanuem uudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uatepdepenunu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmionenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHuH.

UccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
peJIOMJICHHE, TOJIspr3aIus, 1udpakius, nHTepdepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. ToueyHbI HICTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaiie.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS cBeTa. AOCOIOTHBINA MOKa3aTeNb
npenomieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAYKEHHUSI.

Hucnepcust ceta. ClnoxHBIN cocTaB Oemoro ceera. L[Ber.

CoOwuparomiue ©W  paccewBaroIue JuUH3bl. ToHKas mauH3a. DOKycHOe
paccTosiHUEe M ONTUYECKas cujla TOHKOW NuH3bl. I[locTpoeHue nzoOpakeHuil B



coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON OITUKH.

BonnoBas ontuka. HWuTepdepenuuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBust HaOMIOAEHUST MAKCUMYMOB W MHUHHMMYMOB B HHTEP(PEPEHIIMOHHOU
KapTUHE OT JBYX CHUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJAEHUH MOHOXPOMATHYECKOIO CBETAa Ha
IUGpPaKkIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyIa,
¢oToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIeCKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu (c ucnonvzosanuem wudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

[IpsmonHEHOE pacIpOCTpaHEHUE, OTPAKEHHUE U TPEIOMIICHUE CBETA.
Ontrueckue mpudopHI.

[TonHoe BHYyTpeHHEE oTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOTA.

Ha6monenne naTepdepeHnm cBera.

HaGmonenne nudpakimu cBera.

HabGmronenue nucnepcuu ceera.

[Tonydyenue cekTpa ¢ TOMOIIBIO TPU3MBI.

[TomyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmonenue monsipusaiuy cBeTa.

Vuenuueckuii sxcnepumenm, aabopamophvie pabomvl (C UCNOIbI0BAHUEM
Yuhposo2o u ananoecoso2o obopyoosanus yenmpa « Touxa pocmay)

N3Mmepenue mokasaTess NpeIoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazgen 6. OCHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKPAICHUE
JUTUHBI.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs13b MacChl C JHEPrUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHULIBI. DHEPTUs
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. Dnemenmot KBAHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA C €r0 YACTOTOU. DHEprus
U UMITyJbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu (c ucnonvzosanuem uudposozo u ananoz06020 06opydosanus uenmpa
«Touka pocmay)

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranne 3akoHOB BHelHero ¢hoTodddexra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[lmanerapnas moxaens aroma. Iloctynatel bopa. M3nyyeHume u morioineHue
(GOTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp YPOBHEN SHEPIUU aTOMa BOJOPOA.

BonnoBbie cBoiicTBa yactull. Bonubl ne bpoiis. KopnyckyisipHo-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuueckne yCTpPOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Ilemoncmpayuu (c ucnonvzoeanuem wugposozo u ananoz06020 060pydosanus yeHmpa
«Touxa pocmay)

Mogens onbita Pezepdopaa.

Omnpenenenre JUIMHBI BOJHBI JIa3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomuvl (¢ UCHOIb30BAHUEM
yupposoeo u anano2oeo020 06opyoosanus yeumpa « Touka pocmay)



HaGmonenue nuHevaToro cuekrpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [OKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTkpsiThe
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa
paanoakTuBHOro u3nydenus. ColictBa anbda-, Oera-, ramma-u3aydeHUs.
BinsiHue paaioakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hyknmonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsaa aapa. MaccoBoe uucio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3JIy4eHHUE. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 A1€p.

Anepnsiii peaktop. Tepmosmepubiii cuntTe3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMYECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTullbl. OTKPBITHE MO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHble B3auMoAeicTBus. EAMHCTBO husndeckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu (c ucnonvzosarnuem wugposozo u ananoz06020 ob6opydosanus uenmpa
«Touka pocmay)

Cu€TunK NOHU3UPYIOUTUX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamophvie pabomuvl (C UCNOLb30BAHUEM
yugposozo u ananozo8020 06opyoosanus yeumpa « Touka pocmay)

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM (oTorpadusm).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro Heba. Co3Besnusi, sipKue 3BE3[bI, IUIAHETHI, UX BHUIUMOE
JIBHOKCHHE.

CoiHeuHas cucTeMa.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KJIacc —
CBETUMOCTE». 3BE34bI TJIaBHOM MOCJIEIOBATEIILHOCTH. 3aBHUCHUMOCTH «Macca —
CBETUMOCTB» ISl 3BE3]] TJIaBHOM IMOCIEIOBaTEIbHOCTH. BHYyTpeHHEe CTpoeHue
3B&31. COBpeMEHHBIC TMPEJCTABICHUS O MPOMCXOXKICHUU U 3Bomtonu CojHIa U
3BE3]1. DTaANbl )KU3HU 3BE3]I.



Mnineunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHL B sApax
TaJaKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe n3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
OPUJIOXKEHUH JIs ONpe/iesieHus MOJI0KEHUSI HeOECHBIX 0ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/IBI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm U acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTABICHUNA O (U3MYECKOM KapTUHE MHUpPA, MECTO
¢du3znueckol KapTUHBI MHpa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymecTBISIETCS C
y4ETOM COJAEPKATEIBHBIX MEXIIPEAMETHBIX CBS3€d C KypcaMHU MAaTeMaTHKHU,
OMOJOTHH, XUMHUH, TeoTpadUuu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumnores3a, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusl, HaOIIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO, BEKTOPBI U MX IPOEKUMU HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTAPHBIX (YHKIHM, TPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u o6bEéma Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTellbHbIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTYpa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM pEIIETKH, CHEKTPaIbHbIN
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIe)KM MATrHUTHBIX  PYI,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcusa: JMHUM DIIEKTpOIEpenad, TIEHepaTop IEPEMEHHOrO TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHAS IIeYb, pagap, pPaguonpUEMHUK, TEJIEBU30D,
aHTeHHa, TeiaedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3YyabTAThI OCBOCHUS yueOHOro npeamMera «Du3nukay JT0IKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTh TPAXKAAHCKOM MO3UIIMN 00YJaIOIIEerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNig;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpaKIaHCKOH WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOLIEHHWE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJOTHYECKUX TPoOIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOTO MO3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICTIATh IETH JEeATCIHBHOCTH, 3aJaBaTh ITapaMETpbhl M KPUTEPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATETLHOCTH, OLICHUBATH COOTBETCTBUE PE3YIIHTATOB
IIEJI5IM, OIICHUBATHh PUCKH TOCEACTBUH JACSTEILHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTebcKue qeiiCTBUS:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIIOUCBHIMA TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIIeHHs 33734 (U3UUYECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUiX, B TOM YKCJIE TPU CO3[JaHUN YYE€OHBIX TPOECKTOB B 00JaCTU (DU3UKY;

BBISIBIIATH IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJH3UpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHWs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLNE AIbTEPHATUBHBIC PEILICHUSI.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEpeXeHHs, MpPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUSA:
OCYLIECTBIIAITh  OOLIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUAYAIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh Kadye€CTBO CBOEr0 BKJIaJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIACTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBHITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUYETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacHIupsATh paMKH y4eOHOTO IMpeIMeTa Ha OCHOBE JIMYHBIX MPEAMTOYTCHUH;

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.
CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallMsiIM, BHOCHTH KOPPEKTHUBBHI B JEATCIHHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIECCOB, HUX PE3YIbTaTOB H
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO HX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTRBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpenHero oOmiero oOpa3oBaHUsS Yy 0O0YYarOIIMXCS
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHUXKECHUIO IETU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y O0YHAIONITNXCS YMECHUMN

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS] W3YYEHHBIX (PU3NUECKUX MOJIETICH:
MarepualibHasi TOUKa, HHEpIMajibHas CUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICAIBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (QuU3MUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWKEHHE IO OKPYXKHOCTH, HHEpIIUS,
B3auMojielicTBue Tel, Auddy3usi, OpOYHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCcylle, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B H3OIpoIeccax,
AIEKTPU3AIUs TeJl, B3aUMOJICHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KMHETHUYECKasl YHEPTHs, MOTCHIMAIbHAs dHEPTusi, MeXaHU4YecKast
paboTa, MexXaHWYeCKass MOIINHOCTh, NIPU ONHCAaHWW TMPAaBWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprus, padoTa rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCMONB3YEMbIX BEIHYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE JIEKTPUUECKHE CBOKMCTBA BEIECTBA U 3JIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKue BEITUYMHBI: IJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
MpU ONHWCAHWM TIPABWJIBHO TPAKTOBATh (PU3WYECKUN CMBICT HCIIOIB3YEMBIX
BENTMYMH, WX OOO3HAYEHUS M E€IMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKUE TPOIIECCHl W SIBICHUS, UCTONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUsI UMITYJbCa,
MPUHIHUIT CYNEPIO3UIUN CHUJI, HPUHIMI PABHONPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPeAHEN KMHETUYECKOW SHEPTUH TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €70 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIIBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIGBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iNdaTh YCJIOBHS WX OE30MAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MYECKUX SBICHUH U
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TMPH 3TOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GOopMyITHpPOBATH BHIBOBL;

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

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3UYCCKUX BEIUYHMH B
BUJIE TAOJIUIT U Tpa(HKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOrO/IaTh MpaBuiIa OE30MacHOTO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESITEBbHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPONCTB M J1abOpPaTOpPHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCJIOBUA 3aa4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI H (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4i: BHICTPAUBATH JJOTUYECKU HEMPOTUBOPEUNBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKue SIBJICHUS,

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
U TIPE/ICTaBIICHU Y4eOHOW M HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTy4aeMyto HH(OPMAITHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
TSl o0ecriedeHus: 0€30MacHOCTH TPHU OOPAIEHUH ¢ MIPUOOpaMU U TEXHUYECKUMU



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM 3KOJOTHUYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, pPalMOHAIBHO PACHpPENCNsTh OO0S3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaThb CPOPMHUPOBAHHOCTD Y OOYYAIONIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTOo (pU3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIIOJS Ha
NPOBOAHUK C TOKOM W JBIKYIIMWUCS 3apsll, SJIEKTPOMarHUTHbBIE KoyieOaHus U
BOJIHBI, TPSAMOJIMHEMHOE pAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepepennus, Audpakuuds U MOJSpU3AlUsi  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHEWYATOro CIHEKTpa aroMa BOJOPOJa, €CTECTBEHHAass W HUCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAs cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJICKTPUYECKOTO M MArHUTHOTO MOJIEM, MEPUOA M YacTOTa
KojeOaHmii B KoyieOaTeIbHOM KOHTYpe, 3apsiji W CHia TOKa B TPOIECcCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JIMH3bl, NMPU OINHUCAHUM MPABUIBLHO TPAKTOBATH (HU3UUYECKUIT
CMBICIT HCIIOJIb3YeMbIX BEIUYHH, WX OOO3HAYCHHWS W EIUHUIIBI, YKa3bIBaTh
dopMynbl, CBS3BIBAIOIIME JAHHYI (U3UYECKYI0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIMYJbC (OTOHA, IEPUOJT TIOJIypacnaa, SHEPrus CBI3U
aTOMHBIX SIZIEp, NPU ONUCAHUM TMPABUJIBHO TPAKTOBaTh (PU3UYECKUU CMBICIT
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HAaUeHUE (PU3NUECKOUN BETMYNHBI;

aHAJTM3UPOBATh (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIB3Yys (Puznueckue
3aKOHbl M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapalieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKoH 3JIEKTPOMArHUTHOM
WHJIYKI[UY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHaA 111 PoTtodrddekra,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUs
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPU TOM Pa3INdaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BbIpaKEHUE U YyCJIOBUs (TpaHUIlbl, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOAHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3[1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX UM KOCBEHHBIX H3MEpPEHMIl: NpPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Y4eOHOTO SKCIEPHMEHTA,
coOupaTh YCTaHOBKY M3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHbIE MU3MEPEHUS (PU3NYECKUX BEIHUWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHCHUMOCTH (PU3MUYECKUX BEIMYMH B BHJIC TAaOJIHUI] U
rpaduKoB, AeIaTh BEIBOIBI IO pe3yIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TPy/Aa MPHU MPOBEACHUHM WCCIICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemath pacy€THblE 3a7a4d C SBHO 3aJaHHOM (DU3UYECKOU MOJEIblo,
UCIONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAaUeHUS (PU3UYECKON BETUYUHBI;

pelaTh KaYeCTBEHHbIE 3aJ1a4i: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJISI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEpPIIPETAILIIU
U Tpe/CcTaBleHusl yueOHON M HAy4YHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3nuyaTh yCcJIOBUs UX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIIECCOB OKPYXAIOUIErO0 MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3HKE B MOBCEJHEBHOM >KU3HU
Uit o0ecriedeHus: 0€30MacHOCTH MpU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTaTh B TIpymme C BBIIOJIHEHUEM pA3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PaLUOHAIBHO pacHpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, aIeKBaTHO OLICHUBATH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.
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