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IHHOACHUTEJIBHASA 3AIITUCKA

[Iporpamma mo ¢u3MKe Ha YpOBHE cpeaHero oOmiero obpazoBaHus pa3paboTaHa HA OCHOBE ITOJIOXKEHUN H
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeldbHON Mporpammel, npeacrasieHHbix B @I'OC COO, a
TaKxke ¢ yuétoM (enepaiabHOi padoyei mporpaMmmbl BocnuTaHus 1 KoHuenuuu npenoaaBaHusi yueOHOro mpeaMera
«Duznka» B 00pa3oBaTeNbHBIX opraHu3amisx Poccuiickoit @enepanny, pean3yIoNiX OCHOBHBIE 00pa30BaTeIbHBIC
MPOTPaMMBI.

[Iporpamma 1o ¢usuke onpenenser 00s3aTeIbHOE NPEIMETHOE COAEP)KAaHNE, YCTaHABIUBACT PEKOMEHIYEMYIO
MOCJEIOBaTEIFHOCTh HM3YYEHUSI TeM M pas[esioB y4eOHOro mnpeaMera C y4ETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JJOTMKHM Y4€OHOTO IpoLecca, BO3paCTHBIX 0COOEHHOCTEeH o0yydarommxcs. [Iporpamma mo
¢usuke naét mpeicTaBiIeHHE O LEJSIX, COACp)KaHMH, OOImeld cTpaTernd OOYYEeHHWsS, BOCIUTAHUS U Pa3BUTHUS
00yYaromuxcs cpeICTBaMU y4eOHOTo npeamera «Pu3nka» Ha yriyOoIEHHOM ypOBHE.

Nzyuenne xypca ¢usuku yriryONEHHOTO YPOBHA TO3BOJISIET pEAM30BaTh 3a7add MpoQecCHOHATFHON
OpPHEHTAllUW, HANpaBICHO Ha CO3JaHWE YCIOBHH IS TPOSIBICHHS CBOMX HHTEIUICKTYalbHBIX M TBOPUYECKHUX
CHOCOOHOCTEH KaXKIbIM OOYYarOMIMMCS, KOTOpPBIE HEOOXOMWUMBI ISl MPOIODKEHUS 00pa3oBaHUS B OpraHHU3AIlHsIX
npodecCHOHANBEHOTO 00Pa30BaHUs M0 Pa3NUYHBIM (U3UKO-TEXHUYECKHUM U MHKCHEPHBIM CIIELUATbHOCTSIM.

B mporpammMe mo ¢usuke ompenensoTcs IUIAHUPYEMblEe pPEe3yJbTaThl OCBOCHUS Kypca (HU3MKH Ha YPOBHE
cpeanero o0mero obpa3oBaHus: JTUYHOCTHBIC, METaNpeAMETHbBIE, MpeMeTHbIe (Ha yriayOonéHHoMm ypoBue). HayuHno-
METOAOJIOTUYECKOW OCHOBOM Al pa3pabOTKU TpeOOBaHMH K JMYHOCTHBIM, METAIPEeIMETHBIM U TPEAMETHBIM
pe3ympTaTaM 00yYalomuXcs, OCBOWBIIUX MporpamMmy To (M3WKEe Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHWS Ha
yIIyOJIEHHOM YPOBHE, SBISETCS] CUCTEMHO-ICATEIIbHOCTHBIN MOIXOI.

[Iporpamma o ¢u3nKe BKIIOYAET:

IUIAHUPYEMbIC PE3yJIbTaThl OCBOCHUS Kypca (DU3UKKM Ha YIIyOJIEHHOM YpOBHE, B TOM YHCJIEC MPEIMETHBIC
pe3yabTaThl IO roiaM 00yUYeHHUS;

coJepkanue yueOHoro npeaMeta «Puzukay 1o rogam oOyueHHS.

[IporpammMa no ¢u3uke MMeeT NPUMEPHBIN XapakTep U MOXKET ObITh MCIIOJBb30BaHA YUUTEISIMU (DHU3MKK Ui
COCTaBJICHHS CBOUX PA0OYHX MIPOrPaMM.

[IporpamMma 1o ¢pu3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATHBY YUHUTENEH U MPEIOCTABISIET BO3MOKHOCTH JUISI
peanu3anyy pa3IMYHbIX METOIUYECKUX MOAXOO0B K MPENoAaBaHuI0 (PU3MKK Ha yriryONEHHOM YPOBHE NPU YCIOBUH
COXpaHEHUs 003aTeNbHON YacTH COJep KaHusl Kypca.

du3nka Kak Hayka 0 HauboJiee 00IMX 3aKOHAaX MPUPO/BI, BHICTYIAs B KAUECTBE yU4eOHOro MpeaMeTa B LIKOJIE,
BHOCUT CYIISCTBEHHBIH BKJIaZ B CHUCTeMy 3HaHHH 00 okpyxatomeMm wmupe. LkonbHBIH Kypc GU3MKH —
CHCTEMOOOPAa3yIOIIUI AJIsl €CTeCTBEHHO-HAYUHBIX Y4YEOHBIX NPEIMETOB, IMOCKONbKY (HU3MUECKHE 3aKOHBI JICKAT B
OCHOBE TIPOIIECCOB W SBIICHUM, W3y4aeMBIX XWUMHUEH, Ouonorueu, ¢usndeckod reorpadueil W acTpPOHOMHEH.
Hcnonp3oBanne W aKTUBHOE TNpPUMEHEHHE (U3MYECKUX 3HAHWN OIpeNeNuio XapakTep W OypHOe pa3BHTHE
pa3sHoOOpa3HbIX TEXHOJIOTUH B chepe 3HEPreTUKU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, OJTY4YEHHUS] HOBBIX MaTE€PUAIOB C
3aJJaHHBIMU CBoOiicTBamMH. M3ydeHue (U3UKHM BHOCHT OCHOBHOH BKIan B (DOPMHPOBAaHHE €CTECTBEHHO-HAYYHOM
KapTHHBI MHpa oOydarouierocsi, B HOpMHUpOBaHNWE YMEHUH NPUMEHATh HAyYHBIH METO[ MO3HAHMS IPU BBIOJIHEHUH
MU y9eOHBIX UCCIICTOBAHUN.

B ocHOBy kypca (u3MKH Ha ypoBHE CpeAHero oOmiero oOpa3oBaHMS MOJIOKEH Psii MICH, KOTOpbIE MOXKHO
paccMaTpuBaTh KakK IMIPUHOUIIBI €T0 IIOCTPOCHUA.

Hoen yenocmnocmu. B cOOTBETCTBUY C HEH KypcC ABISETCA JOTHUYECKH 3aBEPIIEHHBIM, OH COJIEPKUT MaTepHa
U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK BOIPOCH! KIIACCHYECKOM, TAK U COBPEMEHHOM (PU3UKH.

Hoes zenepanuszayuu. B cooTBeTCTBMM ¢ Hell Martepuan Kypca (QU3MKH OOBEAMHEH BOKPYT (QH3MUECKHX
Teopuil. Begymum B Kypce siBiseTcst OpMUpOBaHHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTepPHH, BEIIECTBE U
ToJe.

Hoesa czymanumapuszayuu. E€ peanuzanus IpeanonaraeT HCIOJIb30BaHUE T'yMaHUTApHOTO MOTEHIHANa
(u3nUecKoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHs (PU3MKU ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH,
HPAaBCTBCHHBIMU U SKOJIOTMYCCKUMHA HpO6HeMaMI/I.

Hoesa npuxnaonoit nanpaenennocmu. Kypc ¢Gusuku yriayOn€HHOTO YpOBHS NpEAIONiaraeT 3HAKOMCTBO C
IIUPOKUM KPYIOM TEXHUYECKHUX U TEXHOJOTMYECKUX IPUIOKEHUN H3Y4YEHHBIX TEOpUM M 3akoHOB. IIpu 3TOM
paccMaTpUBaIOTCs Ha yPOBHE OOLIMX MPEICTaBICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOICTBA, U TEXHOIOTHH.

Hoea IKonozuzayuu peanuszyercsa TOCPEJCTBOM BBEICHHUS JJIEMEHTOB COJAEP)KAaHWSA, MOCBSIIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKxkKe
o0CykJieHHs IPo0IIeM pallHOHATHLHOTO MTPHPOOTIONB30BAHHS U SKOJIOTHIECKON 0€30ITacHOCTH.

OcBoeHne coaepKaHUsl MPOrpamMMbl MO (pu3KMKe AOIKHO OBITh MOCTPOCHO HA NPHUHLIMIAX CHCTEMHO-
NesTeNbHOCTHOTO moaxonxa. s Qu3MKM peanu3alys 3THX [PUHOUIOB Oa3upyeTcs Ha HCHOJIb30BaHUU
CaMOCTOSITEIIBHOTO AKCIIEPUMEHTA KaK MOCTOSHHO JieiicTByomero (akropa yuebHoro nporecca. s yriyonéaHoro
YPOBHS — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHUECKOTO SKCIIEPUMEHTA, BKIIOUYAIOIIETO (PPOHTAIbHBIE YICHHUECKHE
OTIBITHI TIPY M3YYEHWH HOBOTO Martepuala, JJabopaTopHble paboThl B padOThI MpakTHKyMa. [Ipu TOM BO3MOXHBI /1Ba
criocoba peanuzanuy (U3MUECKOro NpakTHKyma. B mepBoMm ciydae mpakTUKyM npoBoautcst inbo B xoHue 10 u 11
KJIACCOB, JINOO TOCIe MEPBOTO U BTOPOTO MOMYTOJMHA B KAXKIOM M3 3THUX KJIAcCOB. BTopo# crocob — 3To nHTErparys
paboT MpakTHKyMa B CHCTEMY JIaDOpaTOPHBIX padoT, KOTOpPHIE MPOBOIATCSA B MpOLECCEe M3YyUEHHs paszeiia (TeMbl).
[Ipu sTOM moA paboTamMM MPAaKTHKyMa MOHMMAETCS CaMOCTOSTENBHOE HCCIIEeIOBAHUE, KOTOPOE MPOBOIAMUTCS IO
PYKOBOZCTBY CBEPHYTOT0, 0000IEHHOTO Bra O3 MOIaroBoi HHCTPYKITHH.



B mporpamme mo ¢usMke cucteMa YYEHHYECKOTO SKCIEPUMEHTa, Ja0OpaTOpHBIX PadOT M MPaKTHKyMa
MpeICTaBlIeHa €NWHBIM TMepeyHeM. Bpibop TemaTwku Ui J3THX BHAOB YYCHHUYECKHUX MPAKTHUECKUX paboT
OCYIIECTBIISIETCS] yYaCTHUKaMH 00pa30BaTEeNILHOTO MpoIiecca UCXO U3 0COOCHHOCTEN MOYPOYHOTO MJIAHUPOBAHUS U
ocHameHuss kaOwHeta ¢usuku. [Ipu 3ToM obecrieunBaeTcsl OBJIAJCHUE OOYYAIONIMMUCS YMEHUSIMH TPOBOJHTH
MpsIMBble 1 KOCBEHHBIE M3MEPEHHsS, MCCIEAOBAaHUS 3aBUCHUMOCTEH (PH3MYECKUX BEITUYMH U TIOCTAHOBKY OITBITOB IO
MPOBEPKE MPEATIOKECHHBIX THIIOTE3.

Bonpmoe BHMMaHMe yaemnsieTcs penIeHnio pacuEéTHRIX M KadeCTBeHHBIX 3a1ad. [Ipu aTom ams pacuéTHeIX 3a1a4
MPUOPUTETOM SIBIISIIOTCSL 33Ja4ydl C SIBHO 33JaHHOM W HESBHO 3aJaHHON (DHU3MYeCKOd MOZIENbIo, MO3BOJIIOLINE
MPUMEHATh W3YYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pa3fesia Kypca, Tak M HHTETPUPYS MPUMEHEHUE
3HaHMH W3 pa3HbIX pa3nenoB. [  KaueCTBEHHBIX  3aJa4  [PHOPUTETOM  SIBJISIOTCSA — 33JaHUsl  Ha
00BsICHEeHHE/TIpe/ICKa3aHne MPOTEKaHNs (PU3UIECKUX SBICHUM M MPOIECCOB B OKPYXAIOMIEH JKM3HH, TpeOyromue
BbIOOpa (hr3MYECKOI MOJIENH IS CUTYaly MPaKTHKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B cootBerctBum ¢ Tpeboanusmu @PI'OC COO Kk MaTepualbHO-TEXHUYECKOMY OOECIICYeHUIO Y4eOHOTO
mporiecca Kypc (QU3WKH YTITyONEHHOTO YpPOBHS Ha YPOBHE CpPEIHEro oOIero oO0pa3oBaHUS AOJDKEH H3y4daThCs B
YCIOBHUSIX MPEeAMETHOro KabuHeTa. B kaOuHeTe Qu3uku MOMKHO OBITH HE0OXOoauMoe JabopaTopHOE 000pyHAOBaHUE
JUTS BBITIOJIHEHWS! YKa3aHHBIX B MpOrpaMMe 1Mo (PU3MKEe YYEHWYECKHX OIBITOB, JTA0OpATOPHBIX PadoT m padoT
MPaKTUKyMa, a TAaKKe IEMOHCTPAIMOHHOE 000PYAOBaHHE.

HemoHcTpanmonHoe o0OopymoBaHue (OpMHPYETCS B  COOTBETCTBHHM C TMPHHIMIIOM MHUHUMAIIbHOM
JOCTaTOYHOCTH M OOecrevYnBaeT MOCTAHOBKY MEPEUUCICHHBIX B MporpaMMe MO (PH3HMKE KITIOUYEBBIX AEMOHCTpAIMN
JUIL HWCCIIEJOBaHMs HW3y4aeMbIX SIBICHHM M MPOIECCOB, SMIHUPUYECKMX M (yHIAMEHTAIbHBIX 3aKOHOB, WX
TEXHUYECKUX MMPUMEHEHUH.

JlaGopatopHoe 000pyAOBaHUE JUIS YYCHUYCCKUX MPAKTHUYCCKUX PadOT (OpMHUpPYETCS B BHJIE TEMAaTUYCCKUX
KOMIUTIEKTOB M 00ecrieunBaeTcsi B pacuére OJHOTO KOMIUIEKTa Ha ABYX OOydYaromuxcs. TemaTndeckre KOMILIEKTHI
nabopaTtopHoro 00OpYIOBaHMs MOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM HCIIONB30BAHUU AaHAJOTOBBIX H
M POBEIX TPHOOPOB, a TAKIKE KOMIBIOTEPHBIX H3MEPUTEINHFHBIX CHCTEM B BHJIE ITU(PPOBBIX JTAO0OPATOPHIA.

OCHOBHBIMH LENSIMU U3yueHHS (PU3UKU B 001IeM 00pa30BaHUH SBIISIOTCS:

(dhopMupoBaHHE WHTEpeCca W CTPEMIICHHS OOYYarOIMXCS K HAyYHOMY H3YYCHHIO TPHPOJIBI, Pa3BUTHE WX
WHTEIIEKTYaIbHBIX U TBOPUECKHUX CIIOCOOHOCTEI;

Ppa3sBUTUC HpC[ICTaBJICHI/Iﬁ 0 HaAYYHOM MCTOJC NO3HAHHA U (bOpMI/IpOBaHI/Ie HCCIICA0OBATCIBCKOI'O OTHOIIICHUA K
OKPY>KafOIIIUM SIBICHUSM;

(¢bopMUpOBaHHE HAYYHOTO MHUPOBO33PCHHUS KaK pe3y/ibTaTa U3yueHUS OCHOB CTPOCHHS MAaTEpUU U
(hyHIaMEHTATBFHBIX 3aKOHOB (DPU3HKH;

(dbopMupoBaHUE YMEHUH OOBACHATH SIBJICHUS C UCIOJb30BaHMEM (U3MUYSCKUX 3HAHWM M HayYHBIX
JIOKa3aTeNbCTB;

(hopMupoBaHHE TIPENCTABICHUHA O pONU (PU3UKK IS Pa3BUTHS APYTUX E€CTECTBEHHBIX HAyK, TEXHHKH U
TEXHOJIOTH;

pa3BHUTHE MPEACTABICHUA O BO3MOXHBIX cdepax Oymymieil nmpodeccnoHambHON NEATENhbHOCTH, CBS3aHHBIX C
(U3UKOIA, TTOATOTOBKA K JalbHEHIIIEMY O0YUYEHHUIO B 9TOM HaIlPaBJICHUH.

JocTtmkeHne 3Tux 1ieneil odbecriednBaeTcsl pelieHneM CIeIyIonX 3a/1a4 B Mporecce U3y4eHus Kypca (Gpu3uku
Ha YPOBHE CPEJHEro 00IIero o0pa3oBaHus:

MpHOOpETeHNe CUCTeMbl 3HAaHUM 00 Oo0muX (U3WYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIFOYas
MEXaHUKY, MOJIEKYJISIPHYIO (DU3HKY, DIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI acTPOPHU3NKH;

(dbopmMHpoBaHUE YMEHHI MTPUMEHSTh TEOPETUIECKUE 3HAHUS JUTISl OOBICHEHUsT (PU3NYECKUX SIBICHHUH B MPUPOJIE
Y TS IPUHATHUS PAKTUYECKUX PEIICHUH B TIOBCETHEBHOM JKHU3HH,

OCBOCHHE CIOCOOOB peIICHUs] pa3IUyYHBIX 33/Ja4 C SBHO 3aJaHHOH (DU3WUYECKOW MOjeNblo, 3aad,
MO/IPa3yMEBAOIINX CAMOCTOSATENBHOE CO3/laHne (PM3UYECKOW MOJIENH, aJIeKBaTHON yCIOBHSIM 3a7add, B TOM YHCIE
3a]]a4 MHKEHEPHOTO XapaKTepa;

MMOHMMaHWe (U3NYECKHX OCHOB W TPUHIUIOB JCHCTBHA TEXHUYECKHX YCTPOHUCTB WU TEXHOIOTUYECKHX
MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBIIaJICHNE METOJJAMH CaMOCTOSTEIIFHOTO TUIAHMPOBAHUS M TIPOBEeHHsT (PU3NIECKUX IKCIIEPUMEHTOB, aHAIN3a
Y MHTEpIpeTay nH(HOPMAINH, OTIPEACTICHHS JOCTOBEPHOCTH TIOJTYYSHHOTO pe3ybTaTa,

CO3JIaHHE YCIIOBHI ISl pa3BUTHSI YMEHHI TIPOEKTHO-UCCIIEIOBATENBCKOM, TBOPUECKOH JIESITEIhHOCTH;

pa3BuTHE HHTEpeca K cepaM npohecCHOHATBHOM AeATeIbHOCTH, CBI3aHHOH ¢ (PM3UKOH.

B coorBerctBun ¢ TtpedoBanusimu ®I'OC COO yriayOséHHbI ypOBEHb H3Y4YeHHsS Y4YeOHOro mpeaMera
«Du3MKa» Ha YpOBHE CpeJHEro odmero oOpa3oBaHus BEIOMpaETCsl 00YyYaIOMIMMUCS, TUNIAHUPYIOIMMHU MPOAOIDKEHNE
00pa3oBaHUs IO CIIEMUATIBHOCTIM (PU3UKO-TEXHHUYECKOTO MPOQHIIS.

Ha u3ydyenne ¢usuku (yriyOn€HHBI ypoBEHb) Ha YpOBHE CpeAHero oolmero odpaszoBaHusi orBoauTcs 340
yacoB: B 10 xiacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 4acoB B HEJEIIO).

[pemnaraemplii B mporpamMMe 1o (Qu3MKe IepedeHb JIAOOPAaTOPHBIX M IMPAKTUYECKUX paboT sBIsETCS
PEKOMEH/IOBaHHBIM, YUUTEIb AeIaeT BBIOODP MPOBeIeHHS Ja00paToOpHBIX paboT M ONBITOB ¢ YYETOM MHAWBUAYAIBHBIX
0COOCHHOCTEH 00yJarOIIMXC .

COAEPKAHUE OBYUYEHMUS

10 KJIACC



Paznen 1. HayuHblii MeTO/1 MO3HAHUA NPUPOAbI.

Oum3uka — ¢yHIaMEHTaTbHas Hayka O mpupone. Haydaplii MeToj TMO3HAHWA W METOABI HCCIIEHOBaHUS
(bM3UYECKUX SBIICHUA.

DKCIepUMEHT U TeopHs B Iporiecce o3HaHuA Mpupoasl. Habmrogenne u 9KCrepruMeHT B (pU3UKe.

Croco0b1  m3MepeHHs (PU3NYECKUX BEIWYMH (aHAJOTOBBIE W NH(POBBIE HW3MEPHUTEIBHBIE IMPHOOPHI,
KOMITBIOTEPHBIC TATYNKOBBIC CUCTEMBI).

[TorpentHocTr M3MepeHNH HU3NIECKUX BETHINH (a0COMIOTHASI I OTHOCHTEIbHAS).

MogenupoBanue (GU3NUECKUX SIBICHWH M TPOLECCOB (MaTepuaibHas TOUYKa, aOCOJIIOTHO TBEPIOE TeIo,
naeanbHas SKUOKOCTb, HWACAIBHBIA Ta3, TOYCHHBIA 3apsm). [umore3a. Du3WdecKuil 3aKOH, TPAHHIBI €ro
npuMeHnMocTd. dusnueckas TeopHsl.

Pomp u wmecro ¢m3ukum B (HOpMHPOBaHWM COBPEMEHHOM HAyYHOW KapTHHBI MHpa, B TPAKTHIECKOU
NeSITEIbHOCTH JITOJIEH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, npaKmMuKym.

N3mepenne cuibl TOKa M HANPSHKEHHWS B IETH MMOCTOSHHOTO TOKA MPH MOMOIIM aHAJOTOBBIX W HMU(POBBIX
M3MEPUTEIHLHBIX PUOOPOB.

3HaKoMCTBO ¢ (D POBOIL Taboparopueii o gusnke. [IpuMeps u3MepeHns GU3NISCKUX BEIHMYHUH IPH TTOMOIIN
KOMITBIOTEPHBIX TATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe ABMkeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTO ABMKEeHUA. CucTeMa oTcuETa.

[Ipsimast 1 oOpaTHas 3a7a9n MEXaHUKH.

Pannyc-BexkTop MaTepuanbHON TOUKH, €0 MPOEKIUU Ha OCU CUCTEMBI KOOpAKHAT. Tpaekropus.

[lepememenne, CKOPOCTh (CpemHsAsS CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepHaabHOW TOYKHU, MX
MIPOEKIIUY Ha OCH CHCTEMBI KoopanHaT. Clio)KeHUe NMepeMeleHU 1 CII0KEHHE CKOpPOCTeH.

PaBHOMEepHOE W pPaBHOYCKOPEHHOE TPSMOIWHEHHOE MBIDKEHHE. 3aBUCHMOCTh KOOPAWHAT, CKOPOCTH,
YCKOPEHHS U MyTH MaTePUAIbHOM TOUKH OT BPEMECHH U X TpadUKU.

CBoOomHOC TMageHue. YCKOpeHHe CBOOONHOTO mTaneHMs. J[BwkeHHWe Tena, OpOIICHHOTO IO YIJIOM K
TOPU30HTY. 3aBUCHMOCTH KOOPJUHAT, CKOPOCTH U YCKOPEHUS MaTepHAIbHOM TOYKH OT BPEMEHH U MX TPaUKH.

KpuBonuneitHoe aBmxeHue. /[BnxeHne MaTepraibHON TOUKH 110 OKPY>KHOCTH. YTJIOBas U JIMHEWHask CKOPOCTb.
[leprox m wactora oOpamenwus. LleHTpocTpemuTensHOEe (HOpMaNbHOE), KacaTellbHOE (TaHTeHIIMAIBHOE) W TOITHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyeckue yCTpOWCTBA W TEXHOJOTHYECKHE TIPOIECCH: CIUAOMETp, [BHKCHHE CHAPSAOB, IIEIHBIE,
niectepéHuaThie U peMEHHBIC TIepe/ladn, CKOPOCTHBIE TUQTHI.

Hemoncmpauuu.

Monenb cucTeMbl OTCUETa, HILTFOCTPAIHS] KHHEMAaTHIECKUX XapaKTEPUCTHK JIBHKCHHS.

CrniocoOBbI uccieTOBaHUS TBHKESHHH.

Nnmoctpanus npeenbHOTo nepexoia U i3MepeHne MITHOBEHHOM CKOPOCTH.

[IpeobpazoBanue IBUKEHUH C UCTIOIH30BAHUEM MEXaHU3MOB.

[lagenne Ten B BO3AyXe U B pa3pekeHHOM IIPOCTPAHCTBE.

Habmonenune nemxenus tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hampapnenue ckopocTH MpH IBUKESHUH IO OKPYKHOCTH.

[IpeobpazoBaHue yriaoBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHue MmyTel, TPaeKTOPHiL, CKOPOCTEN ABMKEHHUS OJJHOTO U TOTO JK€ TeJla B pa3HbIX CHCTEMaxX OTCUETa.

Yuenuueckuii s3xkcnepumenm, nabopamophuvie pabonsl, RPAKMUKYM.

N3ydeHnne HepaBHOMEPHOTO ABM)KEHUS C IIETIBIO OTNpeIeIeHNs MTHOBEHHON CKOPOCTH.

Nsmepenne yckopeHUs MPpH MPSMOINHEHHOM PaBHOYCKOPEHHOM JBMKEHUU 110 HAKIIOHHOH TTOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TYTH OT BpEMEHH NPH PaBHOYCKOPEHHOM JIBH)KEHHUU.

Nsmepenne yckopeHus: cBOOOIHOTO MaieHus (PEKOMEHJOBAHO HCIIOJIb30BaHue MU(POBOH 1abopaTopun).

Uzyuenne nmxeHus: Tena, OpOLUICHHOTO TOPU30HTANBHO. [IpoBepka rUmoTessl O MPsIMOM MPOMOPIHOHATHHOMI
3aBUCUMOCTH MEXKY JaJbHOCTBIO TOJETA U HAYAIbHOW CKOPOCTBIO TEJIA.

NzydeHune nBmkeHUs Tema 10 OKPYKHOCTH C MOCTOSHHON TI0 MOJTYJTIO CKOPOCTBIO.

HccnenoBanne 3aBUCHMOCTH TIepHoJ1a 00paIeHns KOHMYECKOTO MasiTHHKA OT €ro ITapaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH HeroToHa. HMHepumaneHbele cucTteMbl orcyé€ra. [IpuHuoun ortHocuTenbHOCTH [ anmuiies.
HeunepuunanbHeie cucteMbl 0TcU€Ta (ONpeiesieHHe, IPUMEPBI).

Macca tena. Cua. [IpuHIMT Cynepio3uIiy CHlL.

Bropoii 3akon HeioToHa 151 MaTepuanbHON TOUYKU.

Tpertuii 3axkoH HeroToHA [I71s1 MaTepraIbHBIX TOYEK.

3aK0H BCEMHUPHOTO TIATOTEHUS. DKBUBAJEHTHOCTb IPAaBUTAIIMOHHON U HHEPTHON MAacChI.

Cuna tspkecTH. 3aBUCHMOCTh YCKOPEHHUSI CBOOOJIHOTO IMAJICHHsI OT BBICOTHI HaJl IOBEPXHOCTHIO TUIAHETH U OT
reorpaduyeckoii mmpoThl. JIBIKeHHE HEOECHBIX TENl M WX CIyTHWUKOB. 3akoHbl Keriepa. IlepBas kocMmudeckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABIKYIIETOCS C YCKOPCHUEM.

Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJBXKEHUS u cuiia TpeHus nokos. Koaddumuent tpenus. Cuna
CONPOTHUBJICHUS MPU JBUKEHUU TeJla B KUAKOCTH WU rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENIBHOIO ABUKCHHUSI.

Hasnenue. ['mapocratudeckoe nasienue. Cuna Apxumena.



TexHudyeckne ycTpoWcTBa W TEXHOJOTMYECKHE MPOLECCHI: IMOAUIMITHUKY, JIBMW)KEHHE HCKYCCTBEHHBIX
CILyTHUKOB.

Hemoncmpauyuu.

HaGnronenue aBukeHUs Tl B MHEPLUAIbHBIX U HEMHEPLUAIBHBIX CUCTEMax OTCUETA.

IIpyHIAT OTHOCUTEIBHOCTH.

Kauenme nAByX IWIMHAPOB WIM IIApPOB pa3HOM MacChl C OJWHAKOBBIM YCKOPEHHEM OTHOCHUTEIBHO
HEWHEPLIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHME paBHOJIEHCTBYIONIEH MPUIIOKEHHBIX K TEJIy CHJI C IPOU3BENEHUEM MacChl TeJla Ha €0 YCKOpEeHHE B
HHEPLHAIBHON CUCTEME OTCUETA.

PaBeHCTBO c1il, BOZHUKAIOUINX B PE3YyIbTAaTe B3aUMOIECHCTBHS TEI.

M3MepeHue macc 1o B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM noabEME U NMaJCHNU.

LeHTpOOECKHBIE MEXAHU3MEI.

CpaBHEHME CUJ TPEHUS TIOKOsI, KAUEHUS U CKOJIB)KEHUS.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomol, RPAKMUKYM.

Wzmepenne paBHOIEHCTBYIOIEH CHIT TIPH IBM:KEHHH OpYCKa 0 HAKJIOHHOMN TJIOCKOCTH.

[IpoBepka runoTe3sl O HE3aBUCMMOCTH BPEMEHM ABWXKEHHS OpyCKa IO HAKIOHHOM IUIOCKOCTH Ha 3aJaHHOE
PacCcTOSHUE OT €TO0 MACCHI.

HccnenoBanre 3aBHCHMOCTH CHJI YINPYTrOCTH, BO3HHKAOIIMX B MPY)XKMHE M PE3MHOBOM 00pasme, OT HX
nedopMaIum.

Uzyuenne ABHKEHUSI CHCTEMBI TEJI, CBSI3AHHBIX HUTHIO, IEPEKUHYTOH uepes JErKuid OJI0K.

H3mepenune ko3hGHUIMeHTa TPSHHUS 10 BETMYUHE YII0Boro koaddunuenra 3aBucumoctu F,(N).

UccnenoBanue nBukeHus Opycka Mo HAKJIIOHHOW TUIOCKOCTH C MEPEMEHHBIM K03 (QOUIIEHTOM TPEHHSI.

W3ydeHne nBUKEHUS rpy3a Ha Bally ¢ TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHO TBEpHoe Teno. IlocTynarenbHoe M BpamaTelabHOE ABIKEHHE TBEPAOro Tena. MOMEHT CHIIBI
OTHOCHUTENBHO ocH BpameHus. [Tneuo cunbl. CrioskeHue CHIl, IPHIIOKEHHBIX K TBEpAOMY Teiry. LleHTp TsokecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO Tena.

YcrolunBoe, HeyCTOWYHBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: KPOHIITEWH, CTPOMTENBHBIM KpaH, pelérdyarsie
KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBecuHsL.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKyM.

HccnenoBanne ycnoBHi paBHOBECHS TBEPAOIO Tela, HIMEIOLIETO OCh BPAILCHHUS.

KoncTpynpoBanue KpoHIITEHHOB U pacuéT CHII YIPYTOCTH.

N3ydeHne ycToOMUMBOCTH TBEPAOTO TENA, MMEIOIIETO IUIOMAAb OTIOPBHI.

Tema 4. 3akonbl COXPAHEHUA 6 MEXAHUKE.

NMnynec MaTepuanbHOW TOYKHM, CHCTEMBI MAaTEPHAIBHBIX TOYEK. LIEHTp Macc cucTeMBI MaTepHAIBHBIX TOYEK.
Teopema o IBH)KEHUH LIEHTpPa Macc.

Nmnynbc cuibsl ¥ M13MEHEHHE UMITYJIbCa Tela.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

MomMeHT umITysbca MaTepruaabHOl Touku. [IpencraBineHne o COXpaHEHMH MOMEHTa HMITYJIbCa B IIEHTPAIbHBIX
TIOJISAX.

Pabota cuiiel Ha MaoM 1 Ha KOHEYHOM IiepemerieHuu. [ paduueckoe npencraBaeHne paboThl CUIIBI.

MOoOIIHOCTE CUJIBL.

Kunernyeckas sHeprus MaTepualibHON TOUKH. TeopeMa 00 W3MEHEHWH KHHETHYECKOW SHEPTHH MaTepHaIbHOM
TOYKH.

[loreHumanpHble W HeMOTeHNWaJIbHBIE cuibl. [loTeHmnmanbpHas sHeprus. IloTeHImanbHash >HEPrus YHpyro
neGopMUpOBaHHON NPYKUHBL. [loTeHMaabHast YJHEPTHs Tela B OJHOPOAHOM I'PaBUTAMOHHOM moiie. [loTeHnuanbpHas
9HEprus Teja B IPaBUTAIMOHHOM II0JIE OAHOPOIHOTO Iapa (BHYTPH M BHE miapa). Bropas xocmuueckass CKOPOCTb.
Tperba kocMUYecKas CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIUABHBIX CHJI C HI3MEHEHHEM MEXaHNYEeCKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUS
MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTONKHOBEHUS.

Ypasaenre bepHyu 1151 HASATbHOM KUAKOCTH KakK CIIEACTBHE 3aKOHA COXPAaHEHHUS MEXaHUYECKOW YHEPTHH.

TexHH4YecKkne yCTpOWCTBA M TEXHOJOTMUYECKHE IPOLECCHI: JBWKEHUE DPAKET, BOJOMET, KOINEpP, MPYKUHHBIA
MUCTOJIET, THPOCKOT, QUTypHOE KaTaHUE Ha KOHBKaX.

Hemoncmpayuu.

3aK0H COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHXEHME.

N3mepenrie MOIHOCTH CHIIBL.

W3meHenune 3Heprum Tena npu COBEpIICHUH paboThI.



B3aunMHbIe mpeBpallieHusT KHHETUYECKON U MOTCHIIMAIBLHON 3HEpruil mpu NEeHCTBUM Ha TEIO CHUJIBI TSXKECTU U
CHWJIBI YIIPYTOCTH.

CoxpaHeHHe YHEepriuy Ipy CBOOOAHOM Ma/ICHHH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padonol, RPAKMUKYM.

N3mepenne nMmmynbsca Tea mo TOpMO3HOMY ITyTH.

W3mepeHue Cuitbl TSTH, CKOPOCTH MOJAEITH 3JICKTPOMOOMIIS U MOIITHOCTH CHJIBI TSITH.

CpaBHEeHHE N3MEHEHUS UMITYJIbCA Tela C UMITYyJTECOM CHUITBL.

HccnenoBanue coxpaHeHUsl UMITyJIbCa IIPU YIIPYTOM B3aUMOJIEHCTBHH.

N3mepeHre KHHETUYECKOM SHEPTUHU TeNa 0 TOPMO3HOMY ITyTH.

CpaBHEHHE U3MEHEHUS MMOTCHIIMATBHON SHEPTUU TPY>KUHBI C pa0OTOM CHUIIBI TPEHHSL.

Onpenenenne pabOTHI CHUITBI TPEHHS TIPH JBMYKCHUH TeJla 110 HAKIIOHHOW TTOCKOCTH.

Paznen 3. Mouekyasipuas Gu3uka U TepMOIMHAMMKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT MeopU.

OcHOBHBIE TIONIOXKEHUS MOJNeKyIsIpHO-KuHeTrdeckoil Teopuu (MKT), ux ombitHoe obocHoBanue. Anuddyzus.
BpoynoBckoe nBmkeHue. XapakTep IBMKEHHS M B3aMMOACWCTBUS YacTHI BemlecTBa. MOJETM CTPOEHHUs Ta30B,
KHUAKOCTEHN 1 TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEMIECTBA HA OCHOBE 3THX Mojeneil. Macca U pa3Mepsl MOJIEKYI
(aromoB). KonmnuectBo BemecTBa. [locTosiHHas ABorapo.

TemoBoe paBHOBecue. TemnepaTtypa u criocodsl e€ uamepenus. [lkana remneparyp Llenscust.

Mogenb ueanbHOTO ra3a B MOJEKYJISIPHO-KUHETUYECKOW TEOPUHU: YaCTHUIIBI ra3a ABMXKYTCS XAOTHUYECKH U HE
B3aMMOJEHUCTBYIOT JIPYT C APYTOM.

l'azoBeie 3akoHbl. YpaBHeHWe MenneneeBa—Knaneiipona. AOcomoTHas TemmepaTypa (IIKama TeMIepaTyp
Kenbeuna). 3akoH JlansTona. M3omporiecchl B HaeadbHOM ra3e ¢ MOCTOSHHBIM KOJMUYECTBOM BellecTBa. [ paduieckoe
MpeICTaBIeHNE U30IPOIIECCOB: U30TEpMa, H30X0pa, n300apa.

CBsi3b MeXZy JAaBlI€HHEM M CpeqHell KWHeTHYeCKOW H3Hepruedl MOoCTyNaTeabHOrO TEIUIOBOTO JABIMKEHUS
MOJIEKYJI UeabHOTO Ta3a (OCHOBHOE ypaBHEHHNE MOJIEKYIAPHO-KHHETHYECKOI TeOpHH MICATBHOTO Tasa).

Cpsi3b  aOCOJIIOTHOW TeMIepaTypbl TEPMOJIMHAMHYECKOW CHCTEMBI CO CpeIHEH KHUHETUYECKOW 3Hepruci
MOCTYNATEeIHHOTO TETUIOBOTO ABIDKEHUS €€ JacTHIl.

TexHndyeckue yCTpoicTBa M TEXHOJIOTHYECKUE MPOIIECCHL: TEPMOMETP, OapoMeTp, MOTyIeHHEe HAHOMATEePHAIIOB.

Hemoncmpayuu.

Monenu TBMKEHHUS 9aCTHUI] BEIECTBA.

Mojenb OPOYHOBCKOTO JIBUKCHHS.

Buneoponuk ¢ 3anMchi0 pealbHOTO OPOYHOBCKOTO JIBUKCHHSL.

Huddysus xunkocreit.

Mogens onwiTa [ITepHa.

[IpuTsxeHue MoJIeKyI.

Mopenu KpUCTaINIMYECKUX PEHIETOK.

HaGmonenue u nccrnegoBanue H30MPOIECCOB.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie padomol, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBJIEHHS TEIUIOBOTO PaBHOBECHS IIPH TEIDIOOOMEHE MEXIy Topsyed u
XOJIOHOM BOJOH.

NzydeHne n3oTepMuuecKoro mnpoiecca (PeKOMEHJ0BAaHO HCIIONIb30BaHue MU(POBOI 1aboparopun).

M3ydenune n30xXopHOTo mpotiecca.

Nzyuenne nzobapHOro mporecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mautunot.

Tepmonnnamudeckast (T[]) cucrema. 3amaHue BHEIIHMX YCIOBHH I TEPMOJUHAMHYECKOW CHCTEMBL.
Bremnne n BHyTpeHHHE mapaMeTphl. [lapaMeTpsl TepMOAMHAMUYECKON CHUCTEMBI KaK CPEIHUE 3HAYCHHS BEITUYHH,
OIHCHIBAIOIINX €€ COCTOSHHE HA MHUKPOCKOITHYECKOM YPOBHE.

HyneBoe wauwano tepmoguHamuku. CaMOIpOW3BONBbHAS peJaKcalys TEePMOJWHAMHYECKON CHCTEMBI K
TEIJIOBOMY PABHOBECHIO.

Mopenp ueanpHOTO Ta3a B TEPMOJIWHAMUKE — CHCTEMa ypaBHEeHWid: ypaBHeHHe MenneneeBa—Knaneiipona u
BBIp@XEHHUE NJIs1 BHYTPEHHEW OSHEPTHH. YCJIOBHS NPUMEHHUMOCTH 3TOM MOJENW: HHU3Kas KOHIEHTPAIMs YacTHII,
BBICOKHE TEMIIEPATYphl. BhIpaxkeHue Aji1 BHYTPEHHEH SHEPTUH OJHOATOMHOTO UJI€AIBHOTO rasa.

KBazucrarniyeckue u HECTaTUIECKHE MPOIIECCHI.

OnemenTtapHas paboTa B TepMOAMHAMUKe. Brrauciienue paboTsl o rpaduky mnpoiecca Ha pV-auarpamme.

Terutonepenaya kak cnoco® M3MEHEHNS BHYTPEHHEH SHEPTHH TEPMOIUHAMHYECKON CHCTEMBI 0€3 COBEPIICHUS
pabotbl. KoHBEK1IUS, TEIIONPOBOHOCTD, U3TyUEHHE.

KonuuectBo temnotel. TemnoéMkocTh Tena. YIenabHass U MOJIApHAs TEIUIOEMKOCTH BEIIECTBA. Y pPaBHEHUE
Maiiepa. YaenpHas TeIuioTa CropaHusi TOrumBa. Pacdyé€r xommdecTBa TEIUIOTH MpH Teruionepenade. [lonsrne 06
aanabaTHOM IpoIiecce.

[lepBriit 3ak0H TepMoanHaMUKA. BHyTpeHHssa sneprua. KomndecTBo TeroTsl 1 paboTa Kak Mepbl H3MEHEHUS
BHYTPEHHEH 3HEPIUU TEPMOJIUHAMUYECKONU CUCTEMBI.

Bropoit 3akoH TepMOAWHAMHUKHK [Js PAaBHOBECHBIX IPOIIECCOB: HYEpe3 3aJaHHOE DPABHOBECHOE COCTOSHHE
TEPMOIMHAMHYECKOW CUCTEMBI IPOXOJIUT EIMHCTBEHHAS aanabaTa. AOCONIOTHAS TeMIiepaTypa.

Bropoii 3ak0H TEpMOIUHAMHUKH JUI HEPAaBHOBECHBIX MPOLIECCOB: HEBO3MOXKHO IepenaTh TEIUIOTYy OT OoJjee
XOJIOJTHOTO TeJia K Oosiee HarpeTomy 0e3 kommencaiuu (Knaysuyc). HeoOparuMocTh IpUPOIHBIX TPOLIECCOB.

[Ipunnune! neficteus TerioBbix MamuH. KT,



Makcumansnoe 3nauenue KIT/1. Iukn Kapno.

OKOJIOTHYECKHUE aCIIEKThI HCTIOJIb30BaHMs TEIJIOBBIX ABUraTesneil. TernoBoe 3arpsa3HeHue OKpYsKarolei cpebl.

TexHudeckne ycTpocTBa M TEXHOJOTMUYECKHE IIPOLECCHI: XOJIOAMIBHHUK, KOHJIWUIMOHEP, IU3EIbHBIA U
KapOIOpaTOpHBIN JBUTATENH, MapoBas TypOWMHA, MOJYYCHHE CBEPXHU3KUX TEMIIEPATyp, YTWIN3AIMSA «TEIUIOBBIX»
OTXOZOB C HCIOJb30BAaHMEM TEIUIOBOI'O Hacoca, YTWIM3auus OHOOPraHWYECKOro TOIUIMBAa MAJISl BBIPAOOTKH
«TEIJIOBOI» U 3JEKTPO3HEPTUH.

Hemoncmpayuu.

UzmeHeHune Temnepatypsl npu aquabaTHYecKOM pacIIMpeHHU.

Bo3nyniHoe orauso.

CpaBHeHME yIeIbHBIX TEIUNIOEMKOCTEH BEILIECTB.

Crioco0b! M3MEHEeHHsI BHYTPEHHEH SHEPTHH.

UccnenoBanue aguabaTHOro mpouecca.

KomMmnprotepHble MOETH TEIUIOBBIX ABUTaTeNEH.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomol, RPAKMUKYM.

N3mepenne yaelbHON TEIUIOEMKOCTH.

HccnenoBanne mponecca OCTBIBaHMS BEIECTBA.

UccnenoBanue aguabaTHOro mpouecca.

N3ydeHne B3aUMOCBSI3U SJHEPTUN MEKMOJIEKYJIIPHOTO B3aUMOECHCTBHUSA M TEMIIEPATYPhl KHIICHUS )KHIKOCTEH.

Tema 3. Azpezcamnbie cocmoanusn eeutecmea. Pazogvie nepexooni.

[Tapoobpa3oBanue u KoHACHCaUMs. McnapeHue u kuneHue. Y JelibHast TEI1oTa napooopa3oBaHusl.

Hacelmennsle 1 HeHAChIEHHbIE Tapbl. KadecTBeHHass 3aBUCMMOCTD IUIOTHOCTH WM JIAaBIEHHS HACBHIIIEHHOTO
napa OT TeMIepaTypbl, UX HE3aBHCUMOCTh OT 00BEMa HACKHIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATyphl KUIICHHUS OT
JABJICHUS B )KHJIKOCTH.

BrnaxxnocTh Bo3ayxa. AGCONIOTHAS ¥ OTHOCUTENBHAS BIAYKHOCTb.

TBépmoe Temo. Kpucrammudeckne u amopdHbIe Terna. AHHM30TPOMUS CBOMCTB KpucTauioB. [lmaBmeHue u
KpUCTam3anus. Y AenbHas TerioTa riasieHus. Cyoammarus.

Hedopmanmu TBEpIOTO Tena. PacTsokerne u cxxatue. Capur. Momyns FOnra. [Ipeaen ynpyrux aedopMariaii.

TerutoBoe pacmmpeHne >XKUAKOCTEH W TBEPABIX Tel, 0OBEMHOE W JIMHEHHOE pacuupeHue. AHTapMOHU3M
TEIUIOBBIX KOJIeOaHMI YaCTHII BEIIECTBA KaK MPUYKMHA TETIOBOTO PaCcIIMPEHUs Tel (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue >HEpruM B (Pa30BBIX MEpeXoax.

YpaBHEHUE TEILIOBOTrO OajaHca.

[ToBepxHOocTHOE HaTshkeHHE. KOAQUIMEHT MOBEpXHOCTHOTO HaTshkeHud. KammuisapHeie sBneHus. /laBienne
IO/, UICKPUBJIEHHON NIOBEPXHOCTHIO sxuaKocTH. Popmyiia Jlamiaca.

TexHHYecKre yCTPOUCTBA M TEXHOIOTMUECKUE MTPOLIECCHL: KUAKNE KPUCTAIUIBI, COBPEMEHHBIE MaTepHAaIbL.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBoiicTBa HACHIIICHHBIX TTAPOB.

Kunenne. Kunenue npu moHMKEHHOM JaBICHUH.

N3mMepenmne cuibl MOBEPXHOCTHOTO HATSHKEHHUS.

OnbITH ¢ MBUTHHBIMH IIEHKAMH.

CmauuBaHue.

KanumnnsapHslie siBneHus.

Mopenu HEeHBIOTOHOBCKOM KUAKOCTH.

CrniocoObl n3MepeHHst BIaXKHOCTH.

HccnenoBanne HarpeBaHus U TUIABJICHHS KPUCTAJUTMUECKOTO BEIIECTBA.

Buner nedopmarimii.

HaGutonenue Masbix qedopMarimid.

Yuenuueckuit 3xcnepumenm, nadopamopnuvie padomol, nPAKMUKyMm.

N3yuenue 3aKOHOMEPHOCTEN UCTIAPEHMSI JKUKOCTEN.

N3mepenue yaebHON TEIUIOTHI IIJIaBIEHUS JIbJIA.

N3ydeHne cBONWCTB HACBHIIICHHBIX apOB.

N3mepenne abCOMIOTHON BIXXHOCTH BO3/yXa M OI[EHKA MAacChl MAPOB B TOMELICHUN.

Uzmepenne koadduimenTa moBepXHOCTHOTO HATSHKEHHS.

M3mepenne moayns FOmrra.

HUccnenoBanue 3aBrucuMocTH AeGOpMaiy Pe3MHOBOTO 00pasia OT NPHIOKEHHOW K HEMY CHIIBI.

Paznen 4. DiaekTpoauHaMHUKa.

Tema 1. Inexmpuueckoe no.e.

OnexTpu3anys Tel U €€ NposIBICHU. DIEKTpUIecKuil 3apaa. J[Ba Buia 3MeKTpU4ecKuX 3apsanoB. [IpoBoaHuKH,
JUDIIEKTPUKU ¥ TIONYHIPOBOJHUKU. OJIEMEHTApHBIM 3JIEKTPUYECKU 3apsaf. 3aKOH COXpPAaHEHHS 3JIEKTPUYECKOrO
3apsza.

B3anmoaeiicTeue 3apsaaoB. Todeunsie 3apsansl. 3akoH Kymona.

OnexTpuyeckoe noje. Ero nelicTBue Ha 3IeKTpUUECKUE 3apsIibl.

Hampspokéanocts anexTpudeckoro moms. [IpoOueni 3apan. JImHWM HampspKEHHOCTH AIEKTPUYECKOTO  ITOJIA.
OnHOPOAHOE PIEKTPHUECKOE TTOJIE.

[loTeHIManbHOCTh IEKTPOCTATHUECKOro MojsA. Pa3HOCTH NoOTEeHIMaIoB M HampspkeHue. [loTeHnnanbHas
9HEprus 3apa/a B 3JeKTpocTaTudeckoM modie. [loTernuan anexTpocTarndeckoro nodst. CBA3b HAMPSHKEHHOCTH TIOJS U
Pa3HOCTH MOTEHLIMANIOB IS JIEKTPOCTATHYECKOT'0 MOJIs (KaK OJHOPOAHOT0, TaK U HEOJAHOPOIHOTO).



[TpuHIHKI Cynepno3uLuu IEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsia. I[loe paBHOMEpPHO 3apsbKeHHON cdepsl. [1oje paBHOMEPHO 3apsSKEHHOTO 110 00BEMY
mapa. Ilone paBHOMepHO 3apspKEHHOM OECKOHEYHOW IIOCKOCTH. KapTwHBI IMHUE HanpspKEHHOCTH ATHX IMOJIEH U
9KBUIIOTEHLUAIBHBIX [IOBEPXHOCTEH.

[IpoBOOHMKH B 3JIEKTPOCTATUIECKOM I10JIE. Y CJIOBHE PaBHOBECHS 3apsIIOB.

JIMBIEKTPUKY B 3JIEKTPOCTATHUECKOM Toie. J(ManekTpuueckas MpOHUIIAEMOCTh BEILIECTBA.

Konnencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIJIOCKOT0 KOHAEHCATOPA.

[NapannensHOE coenquHeHre KoHIeHcaTopoB. [locnenoBarensHOE cCOeAMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKeHHOT0 KOHJCHCATOPA.

JIBr>KeHre 3apsKeHHON YacTHUIBI B OJTHOPOJHOM BIIEKTPUUECKOM II0JIE.

TexHuueckne ycTpoHCTBa M TEXHOJIOTMYECKUE IPOLECCHI: JIEKTPOCKOII, IEKTPOMETP, AIEKTPOCTATHUECKAs
3allInTa, 3a3eMJICHUE IEKTPONprUOOPOB, KOHIEHCAaTOPEI, reHeparop Ban ae ['paada.

Hemoncmpayuu.

YcTpoicTBO U MPUHIIMI AEUCTBUS SJEKTPOMETPA.

DneKTpuyecKoe NoJjie 3apsHKEHHBIX ITapUKOB.

OJeKTpUYEeCKOe MOJIE IBYX 3apsKEHHBIX IIACTHH.

Monenb 3nekTpocTaTuieckoro reaeparopa (Bau ne ['paada).

[IpoBOOHMKHM B 3JIEKTPUUECKOM IIOJIE.

OnexTpocTaTudeckas 3amuTa.

Y CTpolCTBO U IEUCTBUE KOHJEHCATOPA MTOCTOSSHHOM M IEPEMEHHON EMKOCTH.

3aBHCHUMOCTD 3MEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOLIaAy IJIACTHH, PACCTOSHHUA MEXIY HUMH U
TUBIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus MeKTPUIECKOro oISl 3apsPKEHHOTO0 KOHAEHCATOopa.

3apsaka U paspsijika KOHIEHCaTopa Yepe3 pe3nucTop.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomsvl, nPAKmMuKym.

OrneHka cui B3aUMOJICHCTBHS 3apSAKEHHBIX Tell.

Habnronenune npeBpaiieHns SHEpruy 3apsHKEeHHOT0 KOHIACHCATOPA B SHEPTHIO U3TyUEHHs CBETOANOA.

N3yuenue npoTekanus TOKa B LEMHU, CONEPKALLEH KOHACHCATOP.

Pacmipenenenre pasHOCTH MOTEHIIMAIOB (HAMIPSKEHUS) TIPH MTOCIIE0BATENHHOM COEIMHEHUN KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA Yepe3 Pe3UCTOP.

Tema 2. Ilocmoannblii 31eKmMpudecKuil nok.

Cuna Toka. [TocTosiHHBIHM TOK.

VYcnoBus cyliecTBOBaHUS MOCTOSAHHOTO 3eKTpuieckoro Toka. Mcrounuku toka. Hanpsbxenue U u OJ1C &.

3akon Oma 111 yyacTka IeIu.

DJIEKTPUYECKOE CONPOTUBIECHUE. 3aBUCUMOCTD CONPOTHUBIICHHS OJHOPOAHOTO MPOBOJHHMKA OT €ro JJIHMHBI U
IIOMIA/IN TIONIEPEYHOT0 CEUEHUs. Y IeIbHOE CONPOTHBIICHHUE BEIIECTBA.

[locnenoBarensHOE, NapajuleNbHOE, CMELUIAHHOE COEJMHEHHE TPOBOJHHUKOB. Pacuér pa3BeTBIEHHBIX
anektpudeckux nenei. [Ipasuna Kupxroda.

Pabota snexrpruueckoro Toka. 3akon Jlxoynsi—Jlenna.

MomHOCTh IEKTPHUECKOT0 TOKA. TeroBas MOITHOCTh, BBIAEIEMasi Ha Pe3UCTOpe.

OJIC u BHyTpeHHEE CONPOTHBJICHHWE MCTOYHHKA TOKA. 3akoH OMa i MOJHOM (3aMKHYTOW) 3JIEKTPHUYECKOI
tenu. MomHocTh UCTOYHMKA ToKa. KopoTkoe 3ambIkaHue.

Konzaencarop B mienu mocTOSITHHOTO TOKA.

TexHuueckue ycTpoicTBA M TEXHOJIOTMYECKHUE TMPOLECCHL: aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUHK
3IEKTPUYECKOU SHEPTUH.

Hemoncmpayuu.

N3mepenne cuibl TOKa U HAIIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT HANIPSKEHHUS 7Sl PE3UCTOPa, JTaMIIbl HAKAJIMBAHUS U CBETOANOIA.

3aBUCUMOCTh COTPOTUBIICHUS IMIMHAPHUUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAN MONEPEYHOT0 CEUYEHUs U
MaTtepuaa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COIPOTUBIICHUS TP OCTOSHHOM HANPSKCHUH.

[Ipsimoe wm3mepenne IJIC. KopoTkoe 3aMbIkaHHE TrajlbBaHMYECKOTO DJIEMEHTAa W OIIEHKa BHYTPEHHETO
COTIPOTUBIIEHHUS.

CriocoObl coeiMHEHHS UCTOYHUKOB ToKa, DJ]C Oarapeii.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXTy [TOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B LIEMH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.

HccnenoBanne cMEMaHHOTO COETUHEHNS PE3UCTOPOB.

N3mepenue yneapHOro COpoTUBIIEHUS IPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTH CHITBI TOKA OT HANPSDKEHUS IS JTAMIThl HAaKaJTMBaHMSL.

YBenuueHue npezena U3MepeHus amnepMmerpa (BoJIbTMETPA).

Nzmepenne D/]C 1 BHYTpEHHETO CONPOTUBICHNS UCTOYHHUKA TOKA.

Uccnenosanne 3aBucumoctu 3/1C ranbBaHUUECKOr0 3JIEMEHTA OT BPEMEHH MPU KOPOTKOM 3aMBbIKaHHM.

HccnenoBanne pasHOCTH MOTEHIIMAIOB MEX Ty MTOJIFOCAMU MCTOYHHKA TOKA OT CHJIBI TOKA B IETH.

HccnenoBanne 3aBUCUMOCTH TIOJIE3HONW MOIITHOCTH UCTOUYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax.

OnexTpuyecKkas MPOBOJUMOCTh DPA3IUYHBIX BEMIECTB. OIJIEKTPOHHAS MPOBOJUMOCTb TBEPABIX METAJIOB.
3aBUCUMOCTb CONPOTHUBIICHUS METAJNIOB OT TeMIIepaTypbl. CBEpXIPOBOJUMOCTb.



DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA 3EKTPOHHBIX MTYYKOB.

[omynpoogunku. CoOCTBEeHHAs W MPHUMECHAs MPOBOIUMOCTH MOTYNPOBOAHMKOB. CBOHMCTBa p—N-Tiepexona.
[MomynpoBOJHUKOBBIE TIPUOOPEI.

DIEKTPUICCKUN TOK B DJIEKTPOIUTAX. DIICKTPOJMTHUCCKAS TUCCOIHAITUSA. DIEKTpoau3. 3akoHbsl Dapamest 1
ANEKTPOITN3A.

OnekTpudeckuii TOk B ra3zax. CaMOCTOSATENBHBIM ¥ HECAMOCTOSATENBHBIN pa3psn. PasmudHbie THITBI
CaMOCTOATENbHOro paspsiaa. Momnuus. [lazma.

TexHnueckue ycTpoiicTBa M MPakTHYECKOEe MPUMEHEHHE: Ta30pa3psIHbIe JIaMIIbl, JIEeKTPOHHO-IIyueBas TpyOKa,
MTOJTYTIPOBOJHUKOBBIE MPHOOPHI: AMOMA, TPAH3UCTOP, (OTOMMOJ, CBETOAWOJ, TalbBaHUKA, paQUHUPOBAHWE MEIH,
BBITIABKA aJTFOMUHUSI, JJICKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHMOCTh CONPOTHUBIICHUS METANIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD DIIEKTPOIUTOB.

3akoHsbI 3eKTpou3a Dapames.

HckpoBolt paspsii 1 IPOBOAUMOCTE BO34yXa.

CpaBHeHHE MTPOBOANMOCTH METAJUIOB U TOIYIIPOBOIHUKOB.

OnHOCTOPOHHSIS MPOBOJTUMOCTD AHO/A.

Yuenuueckuii 3xkcnepumenm, nabopamophuvie pabomol, RPAKMUKYM.

Habntonenue snexrponunsa.

Wzmepenue 3apsiia 0AHOBAJICHTHOTO HOHA.

HccnenoBanne 3aBUCHMOCTH COMTPOTUBIICHUS TEPMOPEZUCTOPA OT TEMITEPATYPHI.

CHsITHE BOJBT-aMIIEPHOM XapaKTEPUCTUKU JUOA.

Du3uvecKuii NPaAKTUKYM.

CHOCO6])I HU3MCPCHUA (1)I/I3I/IHCCKI/IX BCJIMYHUH C HCIIOJIB30BAHUEM aHAJIOT'OBBIX U HI/I(I)pOBI)IX N3MEPUTCIIBHBIX
MprOOPOB M KOMITBIOTEPHBIX JATYNKOBBIX CHCTEM. AOCOIIOTHBIE W OTHOCHTEIBbHBIE TOTPEIIHOCTH W3MEPEHHM
¢u3nyeckux BenuuuH. OleHKa TPaHMIl MOTPEITHOCTEH.

[IpoBeneHMEe KOCBEHHBIX M3MEPEHHUH, WCCICIOBAaHUN 3aBUCHMOCTEH (U3NYSCKHX BEJIMYHMH, IIPOBEpKa
MPEJIOKEHHBIX TUTIOTe3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMATHYECKHX pasfenax «YUYeHHYeCKUH IKCIEepUMEHT,
nabopaTopHbIe paObOTHI, TPAKTUKYM).

Me:knpeaMeTHbIe CBSA3M.

Uzyuenne kypca ¢usuku yriayonéHnoro yposHs B 10 kiacce ocymiecTBISIETCS ¢ YU4ETOM COAEpIKaTENbHBIX
MEXMPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpadiu U TEXHOJIOTHH.

Meixcnpeomemnvie nOHAMUA, C6A3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBIN
¢akt, runoresa, (uzmUecKas BeNWYMHA, 3aKOH, TEOPHS, HAONIOIEHWE, IKCIEPUMEHT, MOJCIMPOBAHUE, MOJIENb,
M3MepeHre, IOTPEITHOCTH N3MEPEHHI, U3MEPHUTEIbHBIE TPHUOOPHI, TUPOBast JTa00opaTOPHSL.

Mamemamuxka: penieHre cUCTeMbl ypaBHeHWH. JluneitHas ¢yHkuus, mapabona, rumepbona, ux rpadukd U
cBoiictBa. TpuroHomerpuueckue (pyHKIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJAWHAT, CIIOKCHUE BEKTOPOB.

Buonozusa: mexannveckoe IBMKECHHUE B KUBOW mpupoje, AUPPy3Hsi, 0CMOC, TETNIOOOMEH JKUBBIX OPTaHU3MOB,
TEIUIOBOE 3arpsI3HEHUE OKPYKAIOLICH CPebl, YTHIH3alusl ONOOPTraHWYeCKOT0 TOIIMBA JJisl BBIPAOOTKH «TETIOBOM» H
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATHIKEHUE M KAMIUISPHBIC SIBIICHUS B IPUPOJIC, HIEKTPUIECKHE SBICHUS B KUBOU
puUpoe.

Xumus: TUCKPETHOE CTPOCHUE BENIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb BElIeCTBa, MOJSpHAs Macca,
MOJlydeHHe HAHOMATepUAIOB, TEIUIOBBIE CBOICTBA TBEPABIX TeJ, JKUJIKOCTEH W Ta30B, JXUJKHE KPHUCTAJLIEI,
ANIEKTPUYECKHE CBONCTBA METAIIJIOB, SJIEKTPOIIMTHYECKAS! TCCOIUAIINS, TaTbBaHUKA, JIEKTPOHHAS MHUKPOCKOIIHSI.

T'eozpaghus: BIaxXHOCTH BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozusn: npeobpa3oBaHye ABHXCHUN C MCIOIB30BAHUEM MEXaHU3MOB, YUET CyXOr0 M KHJKOTO TPEHHUS B
TEXHHKE, CTATUYECKHE KOHCTPYKIIUH (KPOHIITEHH, peniéryarble KOHCTPYKIIMN ), UCIIOIb30BAHNE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET U IPYTHE), IBUTATeNlb BHYTPEHHETO CrOpaHus, TapoBasi TypOuHa, OBITOBOM
XOJOJUJIIbHHUK, KOHJUITUOHEP, TEXHOJIOIUH MOJYUCHHUA COBPEMCHHBIX MAaT€pUaioB, B TOM YHKCJIC HAHOMATCPUAJIOB, U
HAaHOTEXHOJOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMIIGHHE DIIEKTPONPHOOpPOB, Ta30pa3psiIHbIe  JIaMIIbI,
TMMOJIYIIPOBOIHHUKOBEBIC HpI/I60pI)I, TraJIbBaHUKaA.

11 KJIACC

Pazpnen 4. DnexkTpoauHamMuka.

Tema 4. Maznummnoe noJe.

B3aumozeiicTBHe MOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarautHoe mnoie. Bekrop MarHuTHOH
“HAYKUWU. [IpuHIAI cyneprio3uiMy MarHuTHBIX NoJied. JINHUA MarHUTHOW MHIYKLUH.

MarHuTHO€ 10J1€ TPOBOAHUKA C TOKOM (IIPSMOTO MPOBOAHUKA, KATYILIKU M KPYroBoro BUTKa). OneIT OpcTeaa.

Cuna Amriepa, e€ HalpaBJICHUE U MOIYJIb.

Cuna Jlopenna, e€ HanpaBiIeHNEe U MOAYJIb. JIBIJKEHUE 3apsKEHHON YacTHIBI B OAHOPOJHOM MarHWTHOM IIOJIE.
Pa6ora cunet Jloperia.

MaruutHoe nosie B BemiecTse. PeppoMarHeTHkKH, mapa- U AUaMarHeTHKH.



TexHuueckne yYCTpOMCTBA M  TEXHOJOTHYECKUE IMPOLECCHI: MPUMEHEHUE TMOCTOSHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, TECTEP-MYIBTUMETP, MIEKTPOABUTATEND SIKOOH, YCKOPHUTETH dJIEMEHTAPHBIX YaCTHII.

Hemoncmpauyuu.

KapTrHa muHMH HHIYKIIMA MarHUTHOTO TIOJIS TIOJIOCOBOTO M TIOJIKOBOOOPA3HOTO MTOCTOSTHHBIX MarHUTOB.

Kaptuaa nuHWII MarHUTHOW WHAYKIWW TOJS JUIMHHOTO MPSMOTO TMPOBOJHWKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHUKA, KATYIIKUA C TOKOM.

B3anMozeiicTBuE ABYX NPOBOJAHUKOB C TOKOM.

Cuna Awmrmepa.

HetictBue cuibl JIopeH1ia Ha HOHBI AJIEKTPOJIUTA.

HaGumonenue qBMKECHHS MyYKa 3JIEKTPOHOB B MATHUTHOM IIOJIC.

[IpuHIAT ASUCTBHUS JIEKTPON3MEPUTEIHHOTO MTPHOOPA MATHATORIICKTPUIECKON CHCTEMEL.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomolt, nPAKMUKYM.

HccnenoBanmue MarHUTHOTO TOJIS TIOCTOSIHHBIX MarHUTOB.

HccnenoBanme cBOWCTB (peppOMarHeTHKOB.

HccnenoBanue neidcTBUS MOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.

N3mepenne cuimsl AMriepa.

N3yuenue 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Omnpenenenne MarHUTHON HHIAYKIIMKA HA OCHOBE M3MEPEHHS CHITBI AMIiepa.

Tema 5. InekmpomazHumnan uHOYKYuU.

SBnenue snexkTpoMarHuTHOM HHAYKIUHU. [loTOK Bekropa MarHuTHOM uHAyKIuu. DJ[C uHIyKIUU. 3aKOH
3NeKTpoMarHuTHOM nHaykuuu Papanesa. Buxpesoe snexkrpudeckoe mnone. Toku Dyko.

OJIC uHIyKIUY B TPOBOTHUKE, IBUKYIIEMCS B OAHOPOTHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

WnayktuBHOCTh. Karymika WMHIYKTUBHOCTM B LIEMHU IOCTOSHHOIO ToKa. fIBneHue camoumHaykuumu. OJC
CaMOWHIYKIIHH.

9HCpFH5{ MAardvTHOIO IOJId KaTylIKKU C TOKOM.

DJIEKTPOMarHuTHOE MoJie.

TexHnyeckue ycTpOWCTBA M TEXHOJIOTHYECKHE TIIPOIECCHl: HHIYKIMOHHAS I1€4b, COJEHOW, 3alliTa OT
QJICKTPpU3aAlUH TCJI IPU ABUKCHUHU B MArHUTHOM I10JIC 3CMJII/I.

Hemoncmpayuu.

Habutonenue aBneHus 37eKTpOMarHuTHON MHTYKITUH.

Hccnenopanue 3aBucuMoctdt 1C MHAYKIIUU OT CKOPOCTH U3MEHEHHSI MATHUTHOT'O MOTOKA.

IIpaBuno Jlenna.

[TameHre MarauTa B aTFOMHHHEBOM (MEIHOM) TpyOe.

SIBNeHrE CAaMOWMHAYKIIUH.

Uccnenopanue 3aBucumoct DJIC caMOMHAYKIIMKA OT CKOPOCTH U3MEHEHHS CHIIBI TOKA B IIETTH.

Yuenuueckuit sxcnepumenm, nabopamophsie pabomot, RPAKMUKYM.

HccnenoBanue sBIICHUS JIEKTPOMarHUTHON UHAYKIWH.

Onpenenenne HHIYKIMHA BUXPEBOTO MATHUTHOTO TIOJIS.

HccnenoBanue siBICHUS] CAMOMHTYKIIMH.

COopka MoJIeNH AIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. Koyie0aHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KomnebarensHas cucrema. CBOOOIHEIE KOIEOaHNS.

lapmonunyeckue xonebanusi. KnuaemaTudeckoe U TMHAMAYECKOE OMUCAHUE. DHEPreTHIECKOE OMMCAHME (3aKOH
COXpaHEHHUs] MeXaHWYeCKOi OSHepruu). BpIBOJ MUHAMHYECKOTO ONMUCAHHWA TapMOHHYECKHMX KoJeOaHWi H3 HX
SHEPTreTUYECKOTO U KNHEMAaTHIECKOTO OTIMCAHMS.

Ammmtyna u (aza konebanuii. CBS3b aMIUIMTYABl KojeOaHWUI HCXOAHOW BENUYHMHBI C aMILTUTYIaMH
KoJie0aHUil €€ CKOpOCTH U YCKOPEHHUSI.

[lepuoxa u yactoTta kojeOanuit. [leproa ManbIx CBOOOIHBIX KOJeOAaHUI MaTeMaTHUECKOTO MasTHUKA. [lepuon
CBOOO/IHBIX KOJIEOaHUN TIPY>KUHHOTO MasTHUKA.

[MonsiTue o 3aTyxarommx KoyeOaHusX. BeiHyxneHHbIe KojieOanus. Pesonanc. PesonancHas kpusas. Biusaue
3aTyXaHus Ha BUJ| pe30HAHCHOI KpUBOH. ABTOKOJICOAHNSI.

Texuunueckue yCTpOﬁCTBa U TCXHOJOTHMYECKHUE TIPOLCCCHhI: METPOHOM, 4YacChbl, KadC€JiM, MY3bIKAJIbHBIC
WHCTPYMEHTHI, ceficMorpad.

Hemoncmpayuu.

3anuck K01e0aTeIbHOrO IBMKCHHS.

HaGumoienne He3aBUCHMOCTH TIEpHO1a MAITbIX KOJICOaHU TPy3a Ha HUTH OT aMIUIUTYIbI.

HUccnenoBanue 3aryxarommx KoJiedaHuil 1 3aBUCUMOCTH IIEPU0JIa CBOOOIHBIX KOJIEOAHUIT OT COMPOTHBIICHUSI.

HccnenoBanne koneOaHWil rpy3a Ha MAacCHBHOH TPYXWHE C IEIbI0 (OPMUPOBAHUS TPEACTABICHUA 00
HHC&HBHOﬁ MOJCIN IPYXUHHOT'O MaATHUKA.

3aK0H COXpaHEHUs YHEPTUU TPU KOJICOAHHSX TPy3a Ha MPYKUHE.

HccnenoBanvie BBIHYKICHHBIX KOJICOaHUI.

HaGmonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, NPAKMUKYM.

N3mepenue neproaa cBOOOIHBIX KOJICOAHHH HUTSHOTO M NMPYKUHHOT'O MasiTHUKOB.

W3ydeHne 3ak0OHOB JBMKCHUS Tella B X0/1¢ KOJIeOaHMid Ha YIIPYTOM IO/IBECE.



W3ydeHne nBUKEHUS] HUTSHOTO MAasATHHUKA.

[Ipeobpa3zoBanue SHEPTUU B IPYKUHHOM MasiTHHKE.

HUccnenoBanre yObIBaHNS aMIDIMTYbI 3aTYXalOMIMX KOJIEOaHHH.

HccenenoBanvie BBIHYKICHHBIX KOJICOaHHI.

Tema 2. Inekmpomaznummsle Koaedanus.

Konebarenpupiii KoHTYp. CBOOOAHBIEC 3IIEKTPOMArHUTHBIE KOJIeOaHHs B WACANBHOM KOJIEOATEIbHOM KOHTYpE.
®opmyna Tomcona. CBs3b aMIUTUTYIBI 3apsiia KOHACHCATOPA C aMIUTATYION CHIIBI TOKA B KOJIEOATeThHOM KOHTYPE.

3aKoH cOXpaHEHUsI SHEPTUH B UACATBHOM KOJIeOaTeTbHOM KOHTYDE.

3aryxaromue dJeKTpOMarHuTHBIE KoJieOaHrs. BeIHyKIeHHBIE 2JIEeKTPOMarHUTHBIE KOJIeOaHNS.

[lepemeHHBI TOK. MOIHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYJHOE M JEHCTBYIOIIEE 3HAYEHHE CUJIBI TOKa U
HaIpPSDKEHUS TIPU Pa3INIHON (hopMe 3aBHCHMOCTH IEPEMEHHOTO TOKA OT BPEMEHH.

CuHycoumanbHbIi MEpeMEHHBIH TOK. Pe3ucTop, KOHAEHCATOp M KaTylIKa MWHAYKTUBHOCTH B LENHU
CHHYCOMJANBHOTO IIEPEMEHHOT0 TOKa. Pe30oHaHC TOKOB. Pe3oHaHc HanpsuKeHUH.

Wneansabiid Tpanchopmarop. IIpon3BoncTBo, nepenada u moTpeOIeHue dIESKTPHISCKON SHEPTHH.

OKOJOTMYeCKne PUCKHU TPHU TMPOMU3BOJACTBE 3JEKTpO’HEpruu. KynbTypa HCHONB30BaHHSA SJNEKTPO3HEPTUU B
[IOBCEHEBHOH JKU3HMU.

TexHudeckue ycTpoWCTBa M TEXHOJOTHYECKHE IMPOLECCHI: 3JIEKTPUUECKUN 3BOHOK, F€HEpaTop MEePeMEHHOTO
TOKa, TWHUH 3JIEKTpoIIepeiad.

Hemoncmpayuu.

CB00OOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMsL.

3aBUCHMOCTH YaCTOTHI CBOOOIHBIX KOJIEOAHUN OT WHIYKTUBHOCTH M EMKOCTH KOHTYpA.

OcCIIIIOrpaMMBI AJIEKTPOMArHUTHBIX KOJICOaHUH.

I'enepaTop He3zaTyxaroMFX MEKTPOMArHATHBIX KOJIeOaHMA.

Mogenb 31eKTPOMarHuTHOT'O TeHEPaTopa.

By eHHbIe CHHYCOUTAIbHBIE KOMEOAHMS.

Pe3ucrop, kaTymika HHIyKTUBHOCTH U KOHAEHCATOP B LIEMH IEPEMEHHOI0 TOKA.

Pe3onanc npu mociie1oBaTeNbHOM COSIMHEHUH PE3UCTOPa, KaTYIIKH HHAYKTUBHOCTH U KOHJIEHCATODA.

YCTpoiicTBO M MPUHIMIT AeHCTBUS TpaHChopMaTopa.

Mopenb TUHUM 3JEKTpoIepeiadn.

Yuenuueckuii s3xkcnepumenm, nabopamophuvie pabonsl, RPAKMUKYM.

Wzyuenue TpanchopmaTopa.

HccnenoBanne mepeMeHHOT0 TOKA Yepes3 MOCIeA0BATENIEHO COeNMHEHHBIE KOHEHCATOP, KATYIIKy U PE3UCTOP.

Habronenue 31eKTpoMarHuTHOTO pe3oHaHca.

HccnenoBanne pabOTh HCTOYHUKOB CBETA B I[ETH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoOMazZHUNHbIE 60JIHDL.

MexaHndeckue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. [lonepeunslie u npoioibHble BONHLL. [lepuon, ckopocTs
pacnpocTtpaHeHHus W JiuHA BONHBI. CBOWCTBA MEXaHWYECKHX BOJH: OTpaKEHHE, MpeloMiieHHe, HHTephepeHus 1
TQpaKiust.

3Byk. CkopocTh 3ByKa. I poMKoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[ITymoBoe 3arpsi3HEeHNE OKpY KaroIIen Cpebl.

ONEeKTPOMarHUTHBIE BOJIHBL. YCIOBHSI M3JIY4YeHHs DJIEKTPOMArHWTHBIX BONH. B3awMmHas opueHTanus
BEKTOPOB B JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa IEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, PETIOMIICHHE, TTOJIIPU3alnsl, HHTepPepeHIIns 1 Au(paKys.

[Ixana 3meKTpoMarHuTHBIX BOJH. [IprMeHeHne 311eKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHIMIIBI paIuOCBS3U U TeNeBUAEHUA. Painonokanms.

DNEeKTPOMarHUTHOE 3arps3HEHUE OKPYIKAIOIIEH CPeIbl.

TexHuyeckue ycTpoiicTBa UM  NPAKTUYECKOE NPUMEHEHHE: My3bIKalbHble WHCTPYMEHTBI, pajap,
paaronpuéMHUK, TETeBU30p, aHTeHHa, TenedoH, CBYU-neus, ynpTpa3ByKoBasi TMarHOCTHKA B TEXHUKE U MEIUITUHE.

Jemoncmpayuu.

O6pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJILHBIX BOJH.

Koneo6:romieecs Teno kak KICTOYHUK 3BYKA.

3aBHCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIEOAHH.

Habnronenue otpaxkeHus ¥ MpeIOMICHHUS] MEXaHUUECKHUX BOJIH.

Habnronenune narepdepeHinm u tuppakiiid MEXaHUIECKUX BOJH.

AKyCTHYECKHH pE30HAHC.

CBoiicTBa ynbTpa3ByKa M €ro IpUMeHEHHeE.

Habnronenue cBsi3u rpoMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M 4aCTOTOM KoseOaHuH.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTpaKEHHE, NPEIOMIICHUE, NOJsipU3alus, IupakLus,
WHTEpEepEeHIINSI.

OO6Hapy>xeHre HHPPAKPACHOTO U yIALTPA(PHOIETOBOTO N3ITYIECHHH.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.

N3ydeHne napaMeTpoB 3ByKOBOH BOJIHBL.

Nzydenune pacrpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsmonunHelHOE pacpocTpaHEeHUE CBETAa B OHOPOIHOM cpefe. JIyd cBera. ToueuHsli HICTOUYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpaxkeHus cBeta. [locTpoenue u3oOpakeHuil B miockoM 3epkaie. Chepuueckue
3epKaja.



[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHS CBeTa. AOCONIOTHBIN MOKa3areib npenomiieHns. OTHOCHTENbHBIHI
Mmokazatenb mnpenomsieHus. [locTOSHCTBO 9acTOThl CBeTa W COOTHONIEHWE JUIMH BOJIH TIPH  Tepexofe
MOHOXpPOMAaTHYECKOTO CBETA Yepe3 IPaHUIly pa3zelia IByX ONTHYECKUX CPE.

Xon nyueit B mpusme. Jucnepcus cera. ClloxHbINH coctaB Oeioro csera. L[Ber.

ITonnoe BHyTpeHHEE oTpakeHue. IIpenenapHplil yroia N0OIHOrO BHYTPEHHETO OTPAKEHUS.

CoOupatomue u paccerBaronye JUH3bl. ToHKas auH3a. DOKYCHOE pacCTOSIHME M ONTHYECKasl CHila TOHKON
JMUH3BL. 3aBUCUMOCTh (DOKYCHOTO pAcCTOSHUS TOHKOW c(eprudecKoidl JHH3BI OT €€ TeOMETPUH W OTHOCHTEIHHOTO
MOKa3aTes MPEeTOMIICHMSL.

@opMyJia TOHKOH JIMH3BL. Y BENHUYEHUE, JABAEMOE JIUH301.

Xoa mydva, MPOIIENIIEr0 JUH3Y MOJ MPOM3BOJIBHBIM YIJIOM K €€ IaBHOM onTuueckoil ocu. Iloctpoenue
N300 pasKeHHIA TOYKH 3 OTpe3Ka IPSAMO# B coOmMparomux
U PacCEUBAIOINX JIMH3aX U UX CUCTEMaX.

Ontuueckue npubopsl. Pazpemaromas criocoOHocTh. ['M1a3 Kak onTrveckas cuctema.

IIpenensl NpUMEHUMOCTH T€OMETPUUYECKOMN ONTUKH.

Bonnosas ontuka. Mutepdepenuus csera. KorepeHTHbIE UCTOYHUKU. Y CIOBUSI HAOIIONEHUST MaKCUMYMOB H
MUHUMYMOB B HWHTep(EpPEHIIMOHHONW KapTHHE OT JBYX KOT€PEHTHBIX HMCTOYHUKOB. lIpuMepsl KiaccHuecKnx
HUHTEPPEPEHIIMOHHBIX CXEM.

Hudpakums cera. [dudpakunoHHas pemérka. YcIoBHE HAONIONEHUS TJIABHBIX MaKCHMyMOB TPH TMaJACHUU
MOHOXPOMAaTHYECKOTO CBETa Ha AU(QPAKIIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHnyeckue yCTpPONCTBA M TEXHOJIOTHYECKHE MPOIECCHI: OYKH, JIyIa, MEePHCKOI, (hoToanmapaTt, MUKPOCKOIL,
MPOEKIMOHHBIN anmapar, MPOCBETICHNE ONTHKH, BOJOKOHHAS ONTHKA, TU(PPaKINOHHAS PeIIETKA.

Hemoncmpavyuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanne mpenoMieHHs CBETa.

Habutonenue nonHoro BHyTpeHHETo oTpakeHus. MoJiesb CBETOBOAA.

HccnemoBanne xoaa CBETOBBIX ITyYKOB YePe3 TUIOCKOMAPAIIISIEHYIO INIACTHHY U IPH3MY.

HccnenoBanne cBOWCTB M300pakeHUH B IMH3AX.

Monenu MUKpPOCKOIIa, TEIEeCKOIa.

HaGmonenmne natepdepernnu crera.

Ha6tonenne 1BeTOB TOHKUX TIEHOK.

HaGmonenue mudpakiym ceeta.

Uzyuenne nuppakinOHHON pEHIETKH.

Hab6monenune nudpakiimoOHHOTO CIIEKTpa.

Habmonenune qucnepcun ceera.

Habmtonenue nonspusaiuu cBera.

[IpumeHeHne TONSAPOUIOB IS H3YUCHHUS MEXaHMUYECKUX HAIPSKEHHM.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, RPAKMUKYM.

W3mepenne mokazaTens MpeIoMIIeHHS CTEKIa.

Hccnenoanue 3aBUCUMOCTH (hOKYCHOTO PaCCTOSHUS OT BEIIECTBa (Ha IMPUMEPE KHUJIKUX JINH3).

Nzmepenne hoKkycHOTO pacCTOSHUS paCCEMBAIOIINX JIMH3.

[Tomryuenue n306paXkeHus B CHCTEME U3 MJIOCKOTO 3epKaJia ¥ JIMH3BL.

[Tomyuenue n306paXkeHus B CUCTEME U3 JBYX JIMH3.

KoHcTpyrnpoBan#e TeIecCKOMMYECKUX CHCTEM.

Habnronenune audpaxumm, naTepdEepeHIINN U TOISIPU3AINN CBETA.

WzydeHune nosisprsanuum cBeTa, OTPAKEHHOTO OT MMOBEPXHOCTH TUAIIEKTPHUKA.

Uzyuenne naTepdepeHIny 1a3epHOro H3TyYeHUs Ha JIBYX IIEISIX.

HaGmonenune mucnepcum.

Habnronenue u uccnenoBanue AuppaKkmOHHOTO CIIEKTPA.

M3MepeHue 1JIMHbI CBETOBOM BOJIHBI.

[Tomyuenue criekTpa H3IIydeHUs] CBETOAMOA MTPH ITOMOIIH JU(PPAKIIMOHHON PEIIETKH.

Paznen 6. OcHOBBI cieMAILHON TEOPHH OTHOCUTEJIHLHOCTH.

I'panu1sl NPUMEHUMOCTH KJIacCHYEeCKON MexaHUKH. [locTynatel crienuanbHON TEOPUH OTHOCUTENIBHOCTH.

IIpocTpaHCTBEHHO-BPEMEHHONH  MHTEpBAll. [IpeoOpazoBanus  Jlopenna.  YcioBue  NPUUMHHOCTH.
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHH U COKPAILEHUE JUTHHBI.

OHeprus ¥ UMITYJIbC PEISITUBACTCKON YaCTHIIBI.

CBsI3b MacChl € 9HEPTHEN U UMITYJIBCOM PETSITUBUCTCKOM YaCTHUIIBI. DHEPTHS MOKOS.

TexHn4YecKne yCTpOMCTBAa U TEXHOJOTUYECKHE MTPOLECCHI: CITyTHUKOBBIE IPUEMHHUKH, YCKOPUTENHN 3apsSKEHHBIX
YaCTHII.

Y4eHNUEeCKUI SKCIIEPUMEHT, JTa00paTOPHBIE PadOTHI, MPAKTUKYM.

Omnpenenenne UMITYJIbCa ¥ SHEPTHU PENIITUBHCTCKUX YacTHIL (110 GoTorpadusiM TPEKOB 3apsuKEHHBIX YacTHIl B
MarHMTHOM II0JIE).

Paznen 7. KBanToBas pusnka.

Tema 1. KopnycKyaapHo-601H0801 0yanu3m.

PaBHOBecHOE TeruioBoe M3MydeHue (M3nyueHre abCcoIroTHO YEPHOro Tena). 3akoH cMeleHus Buna. 'unotesa
Ilnanka o KkBaHTax.

®oToHBI. DHEPTUs U UMITYJIbC (POTOHA.



®otoaddexr. Onpiter A. I'. Cronerosa. 3akonsl ¢orodddexra. YpaBHenue DWHIITEHHA 111 hoToddhdekTa.
«Kpacnas rpanuna» Gorosdpdekra.

HaBnenue cBeTa (B YaCTHOCTH, JIaBICHHE CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIYI0 W a0CONIIOTHO OTPa)KaIOIIyIo
roBepxHocTh). OmbiTe [1. H. JleGenena.

BomHoBeie cBolicTBa dacTuil. BomHbr xe bpotinsa. JmuHa BoHEI ae bpoiins u pa3mepsl 00JacTH JIOKATH3AIAH
JBIDKyLIeHcs yacTHLbL. KopmycKynsapHO-BOIHOBOH nyanu3M. Audpakuus 3IeKTpOHOB Ha KpUCTaJIaX.

Crnenmnduka n3mepeHnit B Mukpomupe. CooTHOIEHNS HeonpenenéHaocTe I elizenbepra.

TexHuueckre YCTPOHCTBA M TEXHOJOTHYECKHE MPOLECCH: CHEKTPOMETp, (OTO3NEMEHT, (POTOAATUHK,
TYHHETBHBI MUKPOCKOTI, COJTHETHAs1 OaTapest, CBETOIHOI.

Hemoncmpayuu.

®oro3(dexT Ha ycTaHOBKE ¢ MUHKOBOW TTACTHHOM.

Hccnenoanue 3akoHOB BHelTHero GoToaddexra.

HccnenoBanue 3aBUCHMOCTH COIIPOTUBIICHUS OTYTIPOBOAHUKOB OT OCBEIIEHHOCTH.

Ceeronno.

ConneuHast Oarapes.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomolt, NPAKMUKyM.

UccnenoBanue goTtopesucropa.

N3mepenwne noctostaHON [1manka Ha ocHOBe uccinenoBanus Gotodddexra.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETONO/ OT HAIPSIKEHMSL.

Tema 2. @uzuka amoma.

OnBITH IO HCCIIEIOBAaHMIO CTpoeHus aroma. [limanerapuas moaens atoma Pesepdopna.

[ocrynarel bopa. Uznydenue u mornomeHne GOTOHOB MpPHU MEPEXoJic aToMa C OJHOTO YPOBHSI SHEPrHU Ha
JIpYTOM.

Bune! criektpoB. CriekTp ypoBHEH 3HEpriuy aToMa BOAOPOAA.

CHnoHTaHHOE U BBIHY>KJICHHOE U3Iy4yeHue cBeta. Jlasep.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCH: CIEKTPaJbHBIA aHamu3 (CIEKTPOCKOM), Jasep,
KBAaHTOBBIA KOMIIBEOTED.

Hemoncmpayuu.

Monens onbita Pesepdopna.

HaGmonenne nuHeHYaThIX CIEKTPOB.

YCeTpoHUCTBO U AEUCTBUE CUETYMKA MOHU3UPYIOIINUX YACTHIL.

OrnpeneneHre AJIMHBI BOJIHBI JJA3€PHOr0 U3Iy4YCHUSI.

Yuenuueckuii 3xkcnepumenm, nabopamopnuvie pabomol, nPAKMUKym.

Hab6mroaenune muHeIaToro CriekTpa.

HccnenoBanne criekTpa pa3pekeHHOTO aTOMapHOTO BOJIOPOAA U M3MEPEHHE TTIOCTOsIHHOM Prunbdepra.

Tema 3. Duzuka amomno20 A0pa u INeMeHmMaPHLIX YACMUY,.

Hyknonnas mozens siapa ['efizenbepra—MBanenko. 3apsin siapa. MaccoBoe umcio siipa. M30Tormsl.

PagnoakTuBHOCTE. AnNb(a-pacma. DIEKTPOHHBIN U IO3UTPOHHBIN OeTa-pacnai. ['aMmma-u3rydeHue.

3aKOH paauOakTUBHOIO pacnajga. PanuvoakTuBHble wu30TONBI B mnpupoge. CBoICTBA HOHU3UPYIOLIETO
W3Iy4eHus. BiausHue painoakTHBHOCTH Ha KHUBbIE OpraHu3Mbl. EctecTBeHHbIH (hoH u3myueHus. Jlo3umerpusl.

DHeprus CBsA3M HYKIIOHOB B siyipe. SnepHbie cuibl. Jledekt maccsl sapa.

SAnepusie peakiuu. Jlenenue u cuntes saep. SAaepHeie peaktopsl. [IpobiieMbl yHpaBiasieMOro TepMOSICPHOTO
CHHTEe3a. DKOJOTHYECKHE acTIeKThl pa3BUTHS SACPHON DHEPTETHUKH.

Mertoapl perucTpaiu U UCCACAOBAHMS SJIEMEHTAPHBIX YACTHUL.

OdyHIaMeHTaIbHBIE B3aUMOJICHCTBUSA. baproHbl, Me30HBI 1 JienTOHBL. [IpeacTaBinenne o CTaHAapTHON MOJEIH.
KBapk-rinrooHHas MoeNb aApOHOB.

®dwusuka 3a npenenamu CtangapTHoi Monenu. TEMHas MaTepust U TEMHAs SHEPTHSL.

EnuncTBO uzmdeckoit KapTUHBI MUpA.

TexHuueckue yCTpoMCTBa M TEXHOJOTMYECKUE MPOLECCHI: JO3UMETpP, KaMepa BuibcoHa, AIepHBIN peakTop,
TEPMOSIIEPHBIN peakTop, aToMHasi 60M0a, MAarHUTHO-PE30HAHCHAS TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

HUccnenoBanue TpekoB 4acTHII (110 TOTOBBIM (oTorpadusim).

HccnenoBanre paanoakTUBHOTO GOHA C UCTIONB30BAHUEM JO3UMETPA.

Uzyuenne nornomnieHns 6eTa-4acTHIl ATFOMUHAEM.

Pazpnen 8. DineMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otamnbl pa3BUTUS acTpPOHOMUH. [IpHKiIamHOe W MHPOBO33pEHYECKOE 3HA4YeHHE acTpOHOMHUH. lIpuMeHMMOCTh
3aKOHOB (DPM3UKH U1 OOBSICHEHUS IPUPOJII KOCMUYECKUX O0OBEKTOB.

MeToapl  acCTpOHOMHYECKHX HccienoBaHuil. COBpPEMEHHBIE ONTHYECKHE TEIECKOIbI, PajnOTEIECKOIIbI,
BHeaTMocdepHast acTpOHOMHS.

Bun 3Bé3nnoro HeOa. Co3Be3aus, sipKue 3BE3/bI, IUIaHEThI, UX BUANMOE IBHKCHUE.

ConHeuHas cucrema.

Connue. ConHeyHast akTUBHOCTh. Mctounuk sHeprun ConHua u 3BE31.

3BE3M1BI, UX OCHOBHBIC XapaKTePUCTUKHU. JlparpaMMa «CIEKTpaTbHBIA KJIacC — CBETHMOCTBY». 3BE3BI TIIaBHOM
MOCJIEI0BATENIHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» I 3BE3[ IVIABHOM NoOcienoBaTeNbHOCTH. BHyTpeHHee
cTpoenne 3BE371. COBpEMEHHbIE NMPEACTABICHUS O MPOUCXOXKIACHUM M dBomonny ConHua W 3BE3A. OTallbl JKU3HU
3BE3.



Mneunsiit [lyte — wnama Tamaktuka. [lomoxenue u nBwxkenue ConHua B ['anaktuke. THIBI rajgakTHK.
Papuoranaktuku u kBazapbl. YEpHbBIE JBIPHI B AJIpax rajlaKTHK.

Bcenennas. Pacmmpenue Bcenennoil. 3akon XaO6ma. Pasberanue ramaktuk. Teopust Bonbimoro B3pbiBa.
PenukroBoe uzinyueHue.

Macmrabnaast cTpykTypa Beenennoii. MeraramakTuka.

Hepemeénnrie mpobiaemMbl acTpOHOMUH.

Yuenuueckue nabnwoenus.

Habnronenust 3B€31H0r0 HEGa HEBOOPYKEHHBIM T1a30M C MCIIOJIIB30BAaHUEM KOMIBIOTEPHBIX MPUIOKEHUN IS
OIIpEeNICHHS TI0JIOKEHNS HEOECHBIX OOBEKTOB HAa KOHKPETHYIO 1aTy: OCHOBHBIE cO3Be3/usi CeBepHOro MOIyIIapus 1
SIPKUE 3BE3MBL.

Ha6monenus B Teneckor JIyHbl, mIaHeT, TYMaHHOCTEH ¥ 3BE3MHBIX CKOIUICHUH.

Du3nyecKuii NPaAaKTUKYM.

CrniocoObl m3MepeHus: (U3NUECKUX BEIMYMH C HCIONBb30BAaHHEM aHAJOTOBBIX M IM(POBBIX M3MEPUTEIBHBIX
IpUOOPOB M KOMIIBIOTEPHBIX [aTUYMKOBBIX CHCTEM. AOCOJIOTHBIE M OTHOCHUTEJIBHBIE IOIPEIIHOCTH H3MEpPEHHH
¢uznueckux BennurH. OLeHKa TPaHuLl TOTPEIIHOCTEH.

[IpoBeneHMEe KOCBEHHBIX W3MEPEHHUH, WCCICAOBAHMA 3aBUCHMOCTEH (U3MYSCKUX BEIMYHH, IIPOBEpKa
MPEIOKEHHBIX THIIOTE3 (BBIOOP M3 PabOT, OMMCAHHBIX B TEMATHUYECKHX pa3feliaX «YUYeHWYECKHH JKCIEePHUMEHT,
nmabopatopHbie pabOTHI, MPAKTUKYM).

O0o61aloIee NOBTOPEHMeE.

O6o00meHne u cucTeMaTH3alsl coaepKaHus paslenoB Kypca «Mexanuka», «MonekymspHas Qu3uka u
TEPMOAMHAMUKAY»,  «DieKkTpoanHamuka», «Komebanmst u  BomHB, «OCHOBBI  CHELMANBHOM  TEOPUH
OTHOCUTENBHOCTY, «KBaHTOBast Qusnka», « DNEMEHTHI aCTPOHOMUH U aCTPOPUIHKI.

Ponp ¢usukm m acTpoHOMHHM B SKOHOMHUYECKOW, TEXHOJIOTHYECKOW, CONMAIbHOW W ITHYECKOH cdepax
JeSITENIBHOCTH YEJIOBEKa, pOjb U MEeCTO (PM3MKM M acCTPOHOMHHU B COBPEMEHHOW HAYYHOHW KapTHHE MHUpA, 3HAuCHHE
OIMHCATENBHOM, CHCTEMATH3UPYIOIEeH, OOBSICHUTENBHON M TPOTHOCTHYECKOW (DYyHKIMI (U3NYIECKOW TEOpHH, POIb
(u3nyeckoil Teopuu B (JOPMUPOBAHUU TPEJCTABICHUH O (DU3MUECKON KapTHHE MHPA, MECTO (PU3MUYCCKOM KapTUHBI
MUpa B 00IIIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NIPEACTABICHUHN O IPUPOE.

Me:knpeaMeTHbIE CBSA3M.

Nzyuenue kypca ¢usuku yrinyona€HHOro ypoBHS B 11 Kilacce OCYyIIECTBISCTCS C YYETOM COJIEPIKATEIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHKu, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.

Medxcnpeomemnvie ROHAMUA, CBA3AHHBIE C U3YUEHUEM MEMO008 HAYYHO20 RO3ZHAHUA: SBICHUE, HayYHBIN
¢akT, runoresa, Qu3MUEcKas BEIWYMHA, 3aKOH, TEOpHs, HAOIIOAEHHE, SKCHEPUMEHT, MOIEIMPOBAHUE, MOJEIb,
HU3MepeHHe, OrPEITHOCTH U3MEPEHHI, H3MEPHUTENIbHBIE TPHOOPHI, UG poBast Jaboparopusi.

Mamemamuka: pelieHre CUCTEMbl ypaBHEHHH. TpuroHomerpuyeckue (PyHKUMHU: CHHYC, KOCHHYC, TaHICHC,
KOTaHT€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKIECTBO. BEKTOPBI M MX NMPOEKIHMH HAa OCH KOOPIWHAT, CIOXKCHHE
BeKTOpoB. [IponsBoaHbie 37eMeHTapHBIX (GyHKUWH. [Ipu3Haku momoOusi TPEyrolbHUKOB, ONpEAETICHUE IIOMIAIHN
IJIOCKHUX QUryp u 00bEMa Tel.

Buonozus: snexrpudeckue SBICHHS B JKHUBOH TNpUpOJE, KojeOaTelbHbIE NBIKEHHS B KHBOH NPHUPOJIE,
9KOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE JIEKTPOIHEPTHH, SIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY)KAIOILEH Cpenpl,
yJIbTPa3ByKOBasi TUATHOCTHKA B MEJUIIMHE, ONITHYECKHE SIBJICHNUS B )KHUBOU IIPHUPOJIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUIMUECKas! CTPYKTypa TBEPABIX TeJl, MEXaHU3MbI 00Pa30BaHUS
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIA aHAJIN3.

Teozpaghua: marHuTHBIE TONIOCA 3€MITM, 3aJIE)KH MAarHUTHBIX PyJ, (OTOChEMKAa 3€MHOH TOBEPXHOCTH,
ceiicmorpad.

Texnonozusn: NpUMEHEHNE TIOCTOSHHBIX MAarHHTOB, 3JIEKTPOMATrHWUTOB, AJIEKTPOABHIraTenb SIkoOu, reHeparop
MIEPEMEHHOr0 TOKa, WHAYKLIMOHHAs I€4Yb, JUHWM JJIEKTPOIepenad, 3JIEKTPOABUraTellb, paaap, paJluONpHUEMHHK,
TeneBu30p, aHTeHHa, Teiedon, CBYU-meub, ymbTpa3ByKoBas JUArHOCTHKA B TEXHHKE, MPOEKIMOHHBIM armapar,
BOJIOKOHHAsI OITHKA, COJTHEYHAas Oarapesi, CIlyTHUKOBbIE PUEMHUKH, sIEpHAsi SHEPIeTUKA U 3KOJIOTHYECKUE acTIeKThI
€€ pa3sBUTUSL.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TTPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEAHEIO
OBIIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3VJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJabTaThl OCBOCHUS YueOHOro npeamera «®Pu3nKa» IOMKHBI OTpa)XkaTb TOTOBHOCTH H
CIOCOOHOCTD 00yYaromUXCsl PYKOBOJACTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW MO3MLMEH JMYHOCTH, CHUCTEMOMN
[IEHHOCTHBIX OPHEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEXIEHHH, COOTBETCTBYIOIIMX TPAIUIIMOHHBIM IIEHHOCTSIM
POCCHIICKOTO 0011eCcTBa, paCIIMPEHHE KU3HEHHOTO OIIbITa M ONBITA JESTEIbHOCTH B MPOLIECCE PEATU3allui OCHOBHBIX
HaIpaBJIeHUI BOCITUTATEIBHOMN IEATENBHOCTH, B TOM YHCIIE B YaCTH:

rpazkIaHCKOr0 BOCIHMTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON MO3MIMK 00YYarOMErocss Kak akKTHBHOTO U OTBETCTBEHHOI'O WICHA POCCHUHCKOTO
o0111€eCTBA;

MPUHATHE TPAJAUIIHOHHBIX O0IEUYETOBEUSCKUX TYMAHUCTUICCKHUX U IEMOKPATHICCKUX [IEHHOCTEH;



TOTOBHOCTh BECTH COBMECTHYIO JESATCILHOCTh B HWHTEpPECax TPaXKTaHCKOTO OOIIECTBa, YYacTBOBaTh B
caMOyTpaBJIeHUH B 00pa30BaTEIbHON OpraHn3allny;

YMEHHE B3aMMOJCHCTBOBATh C CONMATHHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX (DYHKIIUSMU M HA3HAYCHHUEM;
TOTOBHOCThH K TYMaHUTApHON U BOJOHTEPCKOM AEATEILHOCTH.

NaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMHUPOBAHHOCTh POCCHICKON IpayKIaHCKON MICHTHYHOCTH, TATPUOTHU3MA;

IIEHHOCTHOE OTHOIIEHHME K TOCYNapCTBEHHBIM CHMBOJAM, TOCTHKEHHSIM POCCHACKHX YUEHBIX B OONACTH (U3HUKH H
TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO MTOBEICHUS;

CIIOCOOHOCTP OIIEHHBATH CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYSICh Ha MOPabHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH, B TOM YHCJI€ B IEATEIILHOCTU YYEHOTO;

0CO3HAaHUE TUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy yIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

ACTETUYCCKOE OTHOIIICHUE K MHUPY, BKITIOYAs 3CTETHKY HAYYHOTO TBOPYECTBA, PUCYIIETO PU3NICCKON HayKe.
TPYAOBOT0 BOCIIUTAHMA:

MHTEPEC K pazinyHbIM chepam npodeCCHOHANBHOMN ACITeIbHOCTH, B TOM YHCJIC CBS3aHHBIM C (DU3MKOW M TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBINA BHIOOp Oyaymiel mpodeccun U peaTn30BhIBaTh COOCTBEHHBIC KIU3HEHHbIE IIaHbI;
TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO M CAMOOOPa30BaHMIO B 00JaCTH (PU3UKH HA TIPOTSHKEHUU BCCH KHU3HH.
IKOJOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH IKOJOTHUECKOH KYIBTYPHI, OCO3HAHKE TTI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MTPOoOIeM;
IUIAHUPOBAHUE W OCYIICCTBJICHHUE JICWCTBUN B OKPY)KAIOIIEH cpe/ie Ha OCHOBE 3HAHMS IeJIel YCTOWYMBOIO Pa3BUTHS
YeIIOBEYeCTBA;

pacminpeHUEC OnbITa ACATCIIBHOCTU 3KOJIOTUYECKOMN HanpapJICHHOCTH Ha OCHOBC MMCIOIINXCA 3HAHUH T10 (1)I/I3I/IKC.
HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3MUYECKON HAYKH;
OCO3HaHUE [EHHOCTH HAayYHOW JEATEIHHOCTH, TOTOBHOCTH B MPOIIECCE N3YUICHUS (PU3UKU OCYIIECTBIATH IPOCKTHYIO
1 UCCIIEI0BATENBCKYIO AEATEIHbHOCTh HHIUBUAYAIEHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe JeliCTBHSI

ba3zoBble Jjornyeckue aeicTBus:

CaMOCTOSITEIBHO (hOPMYJIUPOBATh M aKTYaJIM3UPOBATh POOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OTIPEETISATH ETH IS TeIbHOCTH, 33/1aBaTh NapaMeTPhl U KPUTEPUH UX JTOCTHKEHHUS,

BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;

pa3pabaTeiBaTh TUIAH pelIeHUs MPOOJIeMbl C YY4ETOM aHallM3a MMEIOIIUXCS MaTepHUANBbHBIX W HEMaTepPHAIbHBIX
pecypcos;

BHOCHUTH KOPPEKTHBHI B J€SITEITLHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIhTATOB IIEJISIM, OIIEHUBATh PUCKH TTOCIIEICTBHUI
JIeITEIIbHOCTH;

KOODAWHHUPOBATh W  BBINOJHATH pPabOTy B YCIOBHSX pPEajlbHOT0, BUPTYyaJbHOTO ¥ KOMOHHHPOBAHHOTO
B3aUMOJICHCTBHS;

pa3BHUBATh KPECAaTUBHOC MBIIIIJICHUE ITPHU PCUHICHHUU JKU3HCHHBIX HpO6JIeM.

ba3oBble ucciaenoBarTegabcKue JeMCTBHS:

BJIaJIETh HAYYHOH TEPMUHOJIOTUEH, KITFOUEBBIMH MOHATHAMHU M METOIaMU (PH3MUYECKOI HAYKH;

BIIA/IETh HAaBBIKAMU Y4eOHO-MCCIIEIOBATEIHCKOW M MPOSKTHOM JEsITeNThHOCTH B 00JacTH (PU3UKU, CTIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUCKY METOJ0B pPCHICHUA 3ajiayd (1)I/I3I/IT-IGCKOFO COJACpIKaHUA, IMPUMCHCHUIO
Pa3IMYHBIX METOAOB ITO3HAHMA,;

BIIQJIETh BUIAMH JCSITEIHHOCTH 110 TIOJXYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETalud, IPeoOpa3oOBaHUI0 W
MIPUMEHEHUIO B PA3INYHBIX YYEOHBIX CUTYAIMIX, B TOM YHCIIE MIPH CO3AAHNN y4eOHBIX IPOEKTOB B 007acTH (DM3HKH;
BBISIBIISATh IPUUUHHO-CIIE/ICTBEHHBIE CBSI3U U aKTyaJIH3UPOBATH 33/1a4y, BBIABUTATh TUIIOTE3Y €€ PEIICHUs], HAXOIUTh
apryMEHTHI JUIsl I0Ka3aTeJIbCTBA CBOUX YTBEP KICHMM, 3a/1aBATh ITapaMeTPbl U KPUTEPUU PELLICHNUS;

AQHAIU3UPOBATh IOJYUYECHHBIE B XOJ€ PEUICHUS 3aJayd Pe3yJbTaThl, KPUTUUYECKU OLICHUBATh UX JOCTOBEPHOCTb,
IIPOrHO3UPOBATH UBMECHCHHUE B HOBBIX YCIIOBUAX,

CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3a/1a4ll B 00Opa30BaTEIBHOW JESITEILHOCTH, B TOM YHWCIE MPH HU3YYCHUU
¢bu3uKy;

JaBaTh OIEHKY HOBBIM CHTYAIlHsIM, OIIEHWBATh IPUOOPETEHHBIN OTIBIT;

YMETh MIEPEHOCUTH 3HAHUS 10 (DU3HKE B MMPAKTUYECKYIO 00JIACTH KU3HECSITEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUSA U3 PA3HBIX ITPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UEH, IPEAJIaraTh OPUTMHAIIbHBIE MTOAXObI U PELLICHNUS;

CTAaBUTH Hp06HeMI)I 1 3aJa44, JOITyCKAaroIUe aJIbTCPHATUBHBIC PCIICHUA.

PaGora ¢ unpopmanueii:

BIIQJICTh HABBIKAMH IOJlydeHUS wWH(pOpManun (U3NYECKOTO CONIEPKaHUS W3 WCTOYHHUKOB PAa3HBIX THUIIOB,
CaMOCTOSTEIHLHO OCYIIECTBIIATH MIONCK, aHAJIN3, CHCTEMAaTHU3AINI0 U HHTEPIPETAINI0 HHPOPMAIINHA PA3THIHBIX BUIOB
1 GhopM TIpeCTaBICHHUS,



OLIEHUBATH JIOCTOBEPHOCTH HHPOPMALIUH;

UCIONb30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJOIMH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHKAaTUBHBIX U OPraHU3allMOHHBIX 3aJa4 C COOMIOIEHHEM TpeOOBaHUN APrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHEHBI, PecypcocOepekeHus, IPABOBBIX U STHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 6e301MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOI0 COAEPKAHMS B Pa3InUHBIX (opMaTax ¢ yu€TOM HasHaYeHUs] MH(MOPMAIMK U LETIEBON
ayJAUTOPHUH, BBIOMpas ONTUMATBHYIO GOPMY MPEACTABICHUS U BU3yaTH3aLluH.

KomMMyHuKaTHBHBIE YHHBepPCaJIbHbIe Y4eOHbIe 1eliCTBHS:

OCYIECTBIIATH OOIIEHNE Ha YPOKax (U3UKH U BO BHEYPOUHOH NEATEILHOCTH;

pacno3HaBaTh NPEANOCHIIKY KOHGIMKTHBIX CUTYallui U CMTr4aTh KOH(QIUKTEL;

Pa3BEPHYTO M JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIB30BaHUEM SI3BIKOBBIX CPEJICTB;

[IOHUMATh ¥ UCIO0JIb30BaTh IPEUMYIIECTBA KOMAaHIHON U MHIUBHUIYyaIbHON pabOTHI;

BBIOMpPATh TEMATHKY U METOJIBI COBMECTHBIX JEHCTBHUI ¢ yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaKJOT0 4JieHa
KOJIJICKTHBA,;

IPUHUMATE L€ COBMECTHOM NEsTEIbHOCTH, OPraHU30BBIBATh W KOOPAMHUPOBATH ACUCTBUA IO €€ NOCTHKEHHMIO:
COCTaBIISITh IJIAH JEHCTBUM, paclpeaesaTh PO ¢ yUETOM MHEHUH YYaCTHUKOB, 00CYKAATh PE3yNbTaThl COBMECTHON
paboTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJaJa M KaKAOTO YYaCTHHKAa KOMaHIbl B OOIIMI pe3ynabTaT MO pa3paboTaHHBIM
KPUTEPHSM;

npeJiaraTh HOBbIE IPOEKTHI, OLIEHUBATh UAEH C IO3UIIUH HOBU3HBI, OPUTUHATILHOCTH, MPAKTHYECKON 3HAYMMOCTH;
OCYIIECTBISITh MO3UTUBHOE CTPATErMYECKOe IOBEIEHHE B PAa3JIMUHBIX CHTYalUsiX, MPOSBISATH TBOPYECTBO U
BOOOpaKeHHUE, OBITH MHUIIUATHBHBIM.

PeryasiTuBHbIE yHUBepcadbHbIE yueOHbIe JeficTBUS

Camoopranu3anus:

CaMOCTOSITEIBHO OCYILECTBISITh IO3HABATENFHYIO AEATCIFHOCTE B 00JacTH (PU3MKM W aCTPOHOMHH, BBISIBIATH
MpOoOJIeMBI, CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIE 3a]a4H;

CaMOCTOSATCIIBHO COCTABJIATH IIaH PCIICHUSA pvaéTHLIX N Ka4CCTBCHHBIX 3aJia4, IIJIaH BBIIIOJIHCHUA HpaKTH‘-ICCKOﬁ
paboThI ¢ Y4ETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHHIA;

JlaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacimmpsTh paMKH y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;

JieNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEILICHNUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO SPYAWIHA B 00NacTH (PU3MKH, TMOCTOSHHO TMOBBIIIATH CBOU
00pa3oBaTesbHbIN U KYJIbTYpPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOIUOHAJIbHBINA HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTh KOPPEKTHBBI B IEATEIbHOCTb, OLEHMBATh COOTBETCTBUE PE3yJbTATOB
LEJIsIM;

BJaJeTh HAaBBIKAMHU II03HABATEIILHONW pe(UIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JEHCTBUH M MBICIUTEIBHBIX
MPOIIECCOB, UX PE3yIbTATOB U OCHOBAHHIA;

WCTIONIBb30BaTh NPUEMBI pedIeKCHH IJ1s1 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHNUS;

YMETH OLICHMUBATh PUCKU U CBOCBPEMCHHO ITPUHUMATL PCHICHUSA 110 UX CHUIKCHHIO,

MPUHUMATH MOTHBBI U apIYMEHTBI APYTHX MPH aHAJIN3€ PE3YIIbTATOB ACATEILHOCTH;

MMpUHUMATb CGGH, IMoHUMas CBOM HEAOCTATKU U JOCTOMHCTBA,

NIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IIPU aHATIU3€E PE3YJIbTATOB AEATCIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYIUX HA OLIMOKH.

B mporiecce qocTIKEHHS TMYHOCTHBIX PE3YJIBTATOB OCBOSHHUS ITPOTPAMMEI 110 (PU3UKE JJIsl YPOBHS CPEHEro 001Iero
oOpazoBaHuss y  OOYyYalOIIMXCSl ~ COBEPIICHCTBYETCS  3MOLMOHAIBHBIM  HMHTEIJIEKT,  HPEANOJararoni
c(hOpPMHUPOBAHHOCTE:

CaMOCO3HAHMS, BKJIIOYAIOLIETO CHOCOOHOCTh MOHMMATh CBOE 3MOLMOHANBHOE COCTOSHHE, BUIETh HANpPaBICHUS
pa3BUTHsI COOCTBEHHOM SMOIMOHANLHON cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHusl, BKIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE NPWHHMAaTh OTBETCTBEHHOCTh 3a CBOE TOBEIEHHE,
CIOCOOHOCTD aIalITUPOBATHCA K AMOLIMOHATILHBIM U3MEHEHHUSIM U TPOSIBISITH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHy’I‘peHHeﬁ MOTHBaIu, BKJ'[IO‘IaIOIlIefI CTPEMIICHUEC K NOCTHXXCHHUIO LCJIU U YCIIEXY, OIITUMHU3M, NHUIIUATUBHOCTD,
YMEHHUE IEHCTBOBATh, NCXO/IS U3 CBOMX BO3MOXKHOCTEHH;

SMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh TOHMUMATh JMOIMOHAIBFHOE COCTOSHHE [PYTHX, YYHTHIBATh €ro IpH
OCYILECTBICHUH OOLICHNUS, CHOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHMIO;

COIMAJIBHBIX HAaBBIKOB, BKJIFOYAIOIIHNX CIIOCOOHOCTD BBICTpanMBaTb OTHOLICHUA C APYIUMHU JIIOABMU, 336OTI/ITBC$I,
MPOSIBJISATH MHTEPEC U pa3periaTb KOH(IUKTHIL.

NNPEAMETHBIE PE3VYJIBTATHI

K xonmy oOydenuss B 10 knacce npeAMeTHbIE pE3yJbTaThl Ha YIIyOJEHHOM YPOBHE JOJDKHBI OTpaXKaTh
c(OPMHUPOBAHHOCTD Y OOYYAIOLMXCS] YMEHUIL:

MOHUMATH POJIb (PU3UKH B KOHOMHYECKOW, TEXHOJOIMYECKOH, HKOJOTMYECKOH, COLUAIBHON M 3THYECKOi cdepax
JIeSITENIBHOCTH YEJIOBEKa, POJIb U MECTO (PM3MKH B COBPEMEHHOW HAyYHOH KapTHHE MUpA, 3HAYCHHE OIUCATENbHOM,
CHCTEMaTU3UpPYIOIieH, OOBSACHUTEIbHOM W TNPOrHOCTUYECKOM (YHKUMI (u3ndeckoil Teopun — MEXaHHKH,



MOJICKYJSIPHOH (HU3UKH W TEPMOJMHAMHUKH, PONb (U3NYECKOW TeopuHM B (QOPMUPOBAHMU TIPEICTABICHUN O
(hHU3UIeCcKOi KapTHHE MHUPA;

pa3nuyaTh YCIOBHS NMPUMEHUMOCTH MOAETEeH (QHU3MYECKHX Tell M TPOLECCOB (SBICHUI): MHEpUUaTbHAs CHCTEMa
orcuéra, abCOJIOTHO TBEPHOE TEJI0, MaTepHajibHas TOYKA, PABHOYCKOPEHHOE [IBIKEHHE, CBOOOAHOE Ia/ieHHeE,
abcomoTHO ympyrast nedopmarusi, adCOMIOTHO YHpyroe W aOCOJIOTHO HEYNPYroe CTOIKHOBEHHS, MOJETH rasa,
XKHUJKOCTH U TBEPAOro (KpUCTAJIIMUECKOro) Teja, WJCAIbHBIM ra3, TOUEUHBIN 3apsis, OJHOPOJHOE JIEKTPUUECKOE
10JI€;

pa3nuyate yciaoBus (TpaHULBI, 00JAcTH) MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MMOHMMATh BCEOOIIMH XapakTep
(byHIaMEHTaIbHBIX 3aKOHOB U OrPaHMYEHHOCTh MCIIOIb30BAHMUS YaCTHBIX 3aKOHOB,;

aHAJM3UPOBATh U OOBSACHITH MEXaHWYECKHE IPOLECCHl M SIBJICHUS, UCIONB3Ys OCHOBHBIC TOJOKEHHS U 3aKOHBI
MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOI'O IBIKCHMS, (OPMYyJIbl KMHEMATHKH PABHOYCKOPEHHOTO IBIKCHHUS,
npeoOpazoBanus ["anmuiest 1 CKOpOCTH M MepeMelIeH s, 3akoHbl HpI0TOHa, MPUHIMIT OTHOCUTENIbHOCTH [ anuies,
3aKOH BCEMHPHOI'O TATOTEHHUS, 3aKOHBI COXPaHEHHs] MMITyJIbCa M MEXaHHYECKOW SHEPrHH, CBSI3b PaOOTBHI CHIIBI C
W3MEHEHHEM MEXAaHWYECKOW JHEpPIuH, YCIOBHUS pAaBHOBECHS TBEPAOTO Tena), MPH OSTOM HCIOJIb30BATh
MaTeMaTHYECKOe BBIPAYKCHHE 3aKOHOB, YKA3bIBATh YCIOBHs MPUMEHUMOCTH (DU3NYECKUX 3aKOHOB: MpeoOpa3oBaHMi
INanunest, BToporo u TpeThero 3akoHOoB Hpl0TOHA, 3aKOHOB COXpaHEHHS MMITYJIbCa U MEXAaHUYECKOM 3HEPruH, 3aKOHA
BCEMHUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE IPOLIECCHI M SBICHUS, UCHOIb3Ysl OCHOBHBIE HonoxeHUss MKT u 3akoHbI
MOJICKYJISIPHOH (DM3UKH M TEPMOJUHAMUKHU (CBSA3b NABIICHHS MICaJIbHOTO ra3a co CpeAHEH KMHETHYECKOW SHepruei
TEIJIOBOTO JIBWKEHUS M KOHLIEHTpaLMed ero MOJeKys, CBSI3b TeMIIepaTyphl BEIIECTBA CO CpeAHEH KMHETHYECKOMH
SHEPrueil TEmIOBOTO IBMKEHHS €r0 YacTHIl, CBS3b AABJICHUS HICAIBHOIO raza ¢ KOHIEHTpAalMed MOJIEKYJI M €ro
TeMIepatypoil, ypaBuenue Menneneesa—KnanelipoHa, nepBblii 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAaHEHHs SHEPTUHU B
TEIUIOBBIX MpoOIeccax), HPHU 3TOM HCIOJIB30BaTh MAaTEMAaTU4YE€CKOE BBIPAXKEHHE 3aKOHOB, YKa3blBaThb YCIOBHS
MIpUMEHNMOCTH ypaBHeHUs MenaeneeBa—Knaneiipona;

aHAJIM3UPOBAaTh M  OOBACHATH JJIEKTPUYECKUE SIBJICHHS, WCIONb3YySl OCHOBHBIE TMOJOXKEHUS M 3aKOHBI
JNEKTPOJMHAMHUKM  (3aKOH  COXpaHEHUs  JJEKTPUYEeCKoro  3apsana, 3akoH KynoHa, mNOTEHIMAIBHOCTH
3JIEKTPOCTATHUECKOTO MOJIsl, MPUHLMUI CYHNEPHO3ULUM 3JICKTPHUUECKUX II0JIeH, MpH STOM YyKas3blBas YCJIOBUS
MpUMEHUMOCTH 3aKoHa KyiloHa, a Taxke MpaKTHUECKH BayKHBIE COOTHOLICHUS: 3aKOHbI OMa ISl yJacTKa LeNH U IS
3aMKHYTOM DIIEKTPUUECKO 1enH, 3akoH J[xoyms—Jlenna, npasuna Kupxroda, 3akonsr apajes i 3J1€KTPOIH3a);
OIMCHIBATh (PU3UUECKHE MPOLIECCHI U SBICHUS, UCIONb3Ys BEIMUMHBL: IEPEMEILICHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIEC
TeJa M CHUCTeMBl TeJl, CHUja, MOMEHT CHJIbI, [aBJIeHHE, I[OTeHIMaJIbHas SHEprusi, KUHEeTH4YecKas >SHeprus,
MeXaHU4YeCKasi 3Heprusi, paboTa CHiIbl, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, CHJIa TSDKECTH, CHja YHPYTOCTH, CHiIa
TPEHHUS, MOIIHOCTb, OJHEPTUs B3aUMOACWUCTBHUs Tena ¢ 3eMi€id BONMM3M €€ MOBEPXHOCTH, SHEPTUS YIPYrou
negopMany TMPYKUHBL, KOJIMYECTBO TEIUIOTHL, a0CONIIOTHAas TeMIepaTypa Tena, pabdoTa B TepMOAMHAMUKE,
BHYTPEHHSIS1 SHEPTHsI UIEaIbHOTO OAHOATOMHOIO ra3a, padoTa HeaabHOTO ra3a, OTHOCUTENIbHAS BIAXKHOCTh BO3YyXa,
KIIJI wuaeanpHOro TEIJIOBOTO MABHUraTelNis; JJEKTPUUYECKOE II0Jie, HANpsHKEHHOCTh JJIEKTPUYECKOro  IOJI,
HanpsDKEHHOCTD TOJII TOYEYHOIo 3apsja WM 3apsDKeHHOro IIapa B BaKyyMeé M B JAMAJIEKTPHUKE, NOTEHIIHAT
3NIEKTPOCTATHYECKOTO IOJIS, Pa3HOCTh MOTEHLMANIOB, AIEKTPOJABIKYIIAs CHJIA, CHJIa TOKA, HANpsh KeHHEe, MOIHOCTh
TOKa, JJIEKTpU4eckass EMKOCTh IUIOCKOIO KOHJIEHCATOpa, CONPOTUBIIEHHE y4yacTKa LENH C IOCIeI0BATEILHBIM H
MapajuIeIbHBIM COEMHEHNEM PE3UCTOPOB, SHEPTHS AIEKTPUIECKOTO TOJISl KOHJIEHCATOPa;

OOBSICHATH 0COOEHHOCTH NPOTEKaHU (U3NUECKUX SIBICHUNA: MEXaHUYECKOE ABWKEHHE, TETJIOBOE ABMKEHHE YaCTHUI]
BEIIECTBA, TEIJIOBOE paBHOBECHE, OpPOYHOBCKOE MABIKEHUE, NU(Qy3us, HCIapeHue, KHUIICHHE W KOHJCHCAIWS,
IUTaBIIEHHE M KPHUCTAUTM3aIlUsl, HANpPaBICHHOCTh TEIUIONepeaayud, 5SJeKTpU3alui Tel, SKBHUIOTEHIHATbHOCTD
MOBEPXHOCTH 3aPsKEHHOTO MTPOBOJHHKA;

MPOBOJUTH HWCCIIEIOBAHNE 3aBUCHMOCTH OJHOM (M3MYECKOH BEIMYMHBI OT JPYrOodW C HCIIONB30BAHUEM MPSIMBIX
W3MEPEHUH, NPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHPOBATh PpE3yJbTaThl IOJIYYEHHOH 3aBHCUMOCTH
(¢u3NUecKuX BEIMYUH B BUjE TpadUKOB C y4ETOM aOCOIIOTHBIX TMOTPEITHOCTEH HM3MEPEHWH, JenaTh BBIBOJABI 10
pe3ysbTaTaM UcClleI0BaHus;

MPOBOJUTH KOCBEHHBIC M3MEpEHHs (PU3MUYECKHX BEIUYWH, MPH TOM BBIOMpATh ONTUMAIBHBIA METOJ W3MEpPEHHUS,
OLIEHMBATH a0COJIIOTHBIC M OTHOCUTENLHBIE TOTPENIHOCTH MPSIMBIX U KOCBEHHBIX H3MEPEHUIA;

NPOBOJAUTH  OMBITBI IO MPOBEPKE NPEAJIOKEHHOW TUIOTE3bl: IUIAHUPOBaTh  OKCIEPUMEHT, coOHMparthb
9KCIIEPUMEHTAIbHYIO YCTaHOBKY, aHAJIM3MPOBATh TOJYYCHHbIE pe3yabTaThl M JAeNaTh BBIBOJ O CTaryce
MPEI0AKEHHON THIIOTE3bI;

coOmroaTh mpaBwia 0E30MacHOTO TpyAa NP TPOBEIECHWH HCCIEIOBAaHWA B paMKax y4eOHOTO AKCIEpUMEHTA,
NPakKTUKyMa W Yy4eOHO-MCCIEIOBATENILCKOW W MPOEKTHOW [ESTENbHOCTH C MCHOJIb30BAHUEM H3MEPUTENBHBIX
YCTPOUCTB 1 1ab0paTOpHOTO 000PYIOBAHNS;

pemars pacy€THbIE 3a/laud C SBHO 3aJaHHOW M HESBHO 33JaHHON (U3MYECKOM MOJENBIO: HAa OCHOBAaHHMM aHAIN3a
ycloBHsL 00OCHOBBIBAaTh BHIOOp (pu3mMyeckoil Mojenu, oTBedaronield TpeOOBaHUSIM 3aJadH, NPUMEHSTH (HOPMYIIBI,
3aKOHBI, 3aKOHOMEPHOCTH H TIOCTYJaThl (U3UYECKHX TEOPHH MPH HCIOJIH30BAHUM MaTEMaTHYECKUX METOJIOB
pelieHus 3aaad, NPOBOAWUTH pacyéThl HAa OCHOBAHMM WMEIOIIMXCS JIAHHBIX, AHAJTU3UPOBATH pE3yJbTaThl U
KOPPEKTHPOBATh METO/BI PEIICHNUS C YIETOM MOYyIEHHBIX PE3yJIbTaTOB;

pelmaTh KaueCTBEHHBIC 3aJaud, TpeOylollue NMPUMEHEHWS 3HaHUM W3 pasHbIX pas[esioB Kypca (U3MKH, a Takxke
WHTETpallii 3HAHUM W3 JPYTHX TMPEAMETOB €CTECTBEHHO-HAYyYHOTO ITMKJIA: BHICTPAMBATH JIOTHYECKYIO IETOYKY
paccyxIeHuil ¢ oropoi Ha N3y4EeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (YU3NYECKUE SBICHHUS;

WCTIONB30BaTh TEOPETHUYECKHE 3HAHUS Uil OOBSICHEHUs] OCHOBHBIX MPHHIMIIOB PabOTHl M3MEPHUTENIBHBIX MPHOOPOB,
TEXHUYECKUX YCTPOWCTB U TEXHOJIOTHYECKUX MPOIECCOB;



MPUBOJUTh TPUMEPHI BKJIAJa POCCHUICKMX M 3apyOCKHBIX YUYEHBIX-(PH3UKOB B pPa3BUTHE HAyKU, B OOBSICHEHHUC
MPOIIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

AHAJIM3UPOBATh M OICHUBATH IMOCIICJACTBHSI OBITOBOM ¥ MPOW3BOJCTBEHHOW IEATEIHLHOCTH YEIIOBEKA, CBI3aHHOU C
(Gu3NYeCKUMH TpolecCaMH, C TIO3WIHMHA HSKOJOTHYECKOH Oe30MacHOCTH, TMPEJCTABICHU O palioHAILHOM
MPUPOAOTIONB30BAHIH, a TAKXKE Pa3yMHOM HCIIONB30BAHUM JIOCTH)KCHUM HAyKU M TEXHOJIOTUH JUTS JTATbHEHIIero
Pa3BUTHS YEIOBEUYECKOTO OOILECTBA;

MIPUMEHATh PA3IHYHBIC CIIOCOOBI paboThl ¢ uHpOpMarued (QU3NIECKOTO COACpKAHUSA C HCIOIH30BAHHEM
COBPEMEHHBIX WH(MOPMAIMOHHBIX TEXHOJOTHHA, TPH OSTOM MCIOJB30BaTh COBPEMEHHBIC HWHGOPMAIIMOHHBIC
TEXHOJIOTHHM JJIsl TIOWCKa, TMepepaboTKH W TpeNbsBICHUS Y4eOHONH W HaydHO-IOMYJsIpHOW HH(MOpMAIHH,
CTPYKTYPUPOBAHMSI M WHTEPIPETAlMU HWH(POPMAIMK, TOIYYCHHONM W3 pa3IUYHBIX HWCTOYHHKOB, KPUTHUYCCKU
aHANM3UPOBAThH MOTYYaeMYI0 HH(POPMAIIUIO U OIICHUBATH €€ JOCTOBEPHOCTh KaK HAa OCHOBE MMCIOIUXCS 3HAHUM, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMALIUK;

MPOSIBIISITh OPraHU3aIlMOHHBIC W TIO3HABATEIBHBIC YMEHHSI CaMOCTOSTEIILHOTO IMPHOOPETEHHs] HOBBIX 3HAHUHA B
MpoIiecce BBITIOHEHHS MTPOSKTHBIX W y4eOHO-UCCIIeIOBATEILCKUX PadoT;

paboTaTh B TPYNIE C UCIOJIHCHHUEM DPA3JIMYHBIX COIMAIBHBIX POJICH, IIAHUPOBATh PabOTy TPYMIbI, PAIMOHATBHO
pachpeensiTh JesITeIbHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJCKBATHO OIICHHBATH BKJIAJ KaXKJIOTO W3 YYaCTHHKOB
TPYIIBI B PEHICHUE PAaCCMATPUBAEMON TPOOJIEMBL;

MPOSIBJIATH MOTHBAIMIO K Oymaymnield nmpodecCHOHATbHOM AEATENbHOCTH MO CIENUATHHOCTIM (H3HKO-TEXHUIECKOTO
npodus.

K xonmy oOydenuss B Il Kknacce npeAMeTHBIE pE3yJIbTaTbl Ha YIIyOJIEHHOM YPOBHE MJOJDKHBI OTpayKaTb
c(hOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHHIA:

MMOHMMATh POJIb (U3UKH B 3KOHOMHYECKOM, TEXHOJOTHYECCKOM, COIMAIBLHOW M ATHUECKOW cdepax AesITeIbHOCTH
YeJI0BEKa, pOjb U MECTO (M3MKH B COBPEMEHHON HAy4YHOM KapTHHE MHUpA, POjb ACTPOHOMUHU B MPAKTUUECKON
NEesTeNbHOCTH  4YeJOBeKa W JajbHellleM  Hay4YHO-TEXHMYECKOM  pa3BUTHHM, 3HA4YEHHE  ONHCATEIbHOMH,
CHUCTEMAaTH3HPYIOIICH, OOBICHUTEIPHON M IPOTHOCTHYCCKON (DYHKIHMHA (HU3MUSCKOW TEOPHH — DIICKTPOIMHAMHKH,
CIELUAIHOW TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOW (U3UKH, pPOJIb (PU3MUECKOH Teopud B (POpMHUpPOBaHUU
npeacTaBieHuil 0 (QU3NYecKoil KapTHHE MHUpa, MECTO (HU3MYECKOH KapTHHBI MUpa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX NIPEACTABICHUIN O IPUPOLE;

pa3nuyath yCIOBUS MPUMEHUMOCTH MOJEIeH (PU3MYECKHUX TENl M MPOLECCOB (SBICHUI): OMHOPOTHOE AIIEKTPUIECKOE
U OZHOPOJHOE MAarHWTHOE MOJIsl, TApMOHUYECKHE KoJeOaHHs, MaTeMaTHUYECKUI MAasTHUK, WICaIbHbIH NPYXHUHHBINA
MasITHUK, TAPMOHUYECKHUE BOJHBI, WACANBHBIH KoJeOaTeIbHBIH KOHTYp, TOHKAs JIMH3a, MOJIEJNEH aroMa, aTOMHOTO
sapa ¥ KBAHTOBOI MOJIEJIN CBETA;

pasnuuaTh ycioBHs (TPAHUIBL, OONACTH) MPUMEHHMOCTH (U3NYECKHX 3aKOHOB, TOHUMAaTh BCEOOIIMHA XapakTep
(dyHIaMEHTaIbHBIX 3aKOHOB U OTPaHHYEHHOCTH MCIIOJIb30BaHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBATE U OOBSACHATH 3JEKTPOMATHUTHBIE IPOLIECCH! M SIBJIICHUS, UCIIONb3Yysl OCHOBHBIC MOJIOKEHHUS M 3aKOHbI
JNEKTPOMHAMUKY W CHEIHATbHOM TEOPUH OTHOCHUTENBHOCTH (3aKOH COXPAaHEHHUS 3JEKTPHYECKOro 3apsna, cuia
Awmmnepa, cuna JlopeHla, 3aKOH 3JEKTPOMAarHUTHOM MHIyKUuuu, npaBuio Jlenma, cBsa3p OJC camMOMHAYKIUU B
JJIEMEHTE JJIEKTPHUUECKOM Ienmu €O CKOPOCTHIO M3MEHEHHS CHJIBl TOKa, TIOCTYJIAThl CIEeNHUaIbHONH TEeOpHH
OTHOCHTEIHHOCTH DUWHINTEHHA);

AHANM3UPOBATh M OOBICHATh KBAaHTOBBIE MPOLECCHI U SBJICHUS, WCIONB3YS TIIOJIOKEHHS KBAaHTOBOH (pH3HKH
(ypaBHenue OitHmreiiHa ans Gorodddexra, TepBBId MW BTOpOM TOCTyIaThl bopa, NPHHIMI COOTHOIICHHUS
HeonpenenénHocreil ['elizenOepra, 3aKOHBI COXpPAaHEHHS 3apsiIOBOIO M MAacCOBOIO YMCEN M JHEPIrUU B SACPHBIX
peakusx, 3aKOH paJloakTUBHOTO paclaja);

ONUCHIBATh (DU3MYECKHE NPOLECCHl W SIBICHUS, HCIOJB3YS BEJIMUYMHBI: HANPSHKEHHOCTH 3JEKTPUUECKOrO MOJI,
MOTEHIMAN 3JEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAJIOB, 3JIEKTPOABIXKYIIAs CHJIA, MHIYKIUS MarHUTHOTO
MOJIsl, MArHUTHBIM MOTOK, cuja AMIepa, WHIYKTHBHOCTb, 3JIEKTPOABMXKYIIAs CHJIA CAMOWHAYKLUH, SHEPTHs
MarHMTHOTO TIOJISI TTPOBOJAHHMKA C TOKOM, PENSTUBUCTCKHM HMMITYJIBC, TOJHAs SHEPTHs, SHEPTUS TMOKOS CBOOOHOM
YaCTHIIBI, SHEPTHUS K UMITYJILC (POTOHA, MACCOBOE YUCIIO M 3apsijl siIpa, SHEPTHUS CBS3H S/Ipa;

OOBSICHATH OCOOCHHOCTH TPOTEKaHHS (U3UUECKUX SBICHUI: 3JIEKTPOMAarHUTHAs HMHIOYKLUS, CaMOWHIYKLHS,
pe3oHaHc, MHTepdepeHIyst BOJH, AU(PAKIUs, TUCIIEPCHs, MOJTHOE BHYTPEHHEE OTpaKeHHE, (POTOANEKTPUUECKUit
spdext (doroaddexr), anpda- u Oera-pacmanel sAep, ramma-u3IydyeHHe saep, (QU3MUYECKHE MPUHLMIIBL
CIEKTPAITLHOTO aHAIM3a M PadOTHI JIa3epa;

OIIpEAETATh HAIIPABJICHUE HHAYKIIMA MarHUTHOTO MOJISl IPOBOJHUKA C TOKOM, CHJIBI AMIlepa 1 cuiiel JlopeHna;
CTPOUTH HU300paKEHHE, CO3/IaBAEMOE IIIOCKUM 3€pPKAJIOM, TOHKOU JINH30M, M PACCUUTHIBATH €T0 XapaKTePUCTUKY;
MPUMEHSTH OCHOBOIIOJIATAIONINE AaCTPOHOMHMYECKHE IIOHATHS, TEOPUH W 3aKOHBI Ul aHajiu3a M OOBSICHEHHS
(u3nUecCKuX MPOIECCOB, NPOUCXOAALINX B 3BE3IAxX, B 3BE3AHBIX CHCTEMAaX, B MEKIAJIAKTHUECKOH cpelie; ABUKEHUS
HeOECHBIX TEJI, BOIIOIKH 388311 1 BeelreHHO;

MPOBOJUTH HCCIIEAOBAaHUE 3aBUCHUMOCTEH (DPU3NYECKUX BEJIMYUH C HCIIOIb30BAHUEM NPSMBIX M3MEPEHUH, MPH 3TOM
KOHCTPYHPOBATh YCTaHOBKY, (DMKCUPOBATH PE3yJbTaThl MOJyYCHHOW 3aBUCHMOCTH (DU3WYECKUX BEIMYMH B BHUJIC
rpaduKoB ¢ y4€TOM aOCOIIOTHBIX MOTPELUIHOCTEH H3MEPEHUH, AeTaTh BBIBOJIBI IO PE3yIbTaTaM HCCIICAOBAHMS;
MPOBOJUTH KOCBEHHBbIC M3MEpPEHHs (M3MUYECKHX BEIUYWH, IPH OTOM BBIOMpPATh ONTHUMAILHBIH METOJ W3MEpPEHHUS,
OLIEHUBAThH a0COJIIOTHBIE M OTHOCUTENBFHBIE TOTPELIHOCTH MPSIMBIX M KOCBEHHBIX H3MEPEHUIl;

NPOBOJAUTH  OMNBITBI 10 MPOBEPKE NPEAJOKEHHOW THUIOTE3bl:  IUIAHUPOBaTh  OKCIEPUMEHT, CcoOHMparthb
JKCIIEPUMEHTAIbHYIO YCTaHOBKY, aHANM3MPOBATh IIOJy4YEHHBIE pe3yabTaThl H JejlaTh BBIBOJ O CTaTyce
MPENI0AKEHHON THIIOTE3bI;



OIIMCBIBATh METOABI MOMYYCHHUS] HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;

coOmoaTe mpaBwia OE30MacHOro TpyZa HpU MPOBEACHHM HCCICJOBAaHMH B paMKax Y4eOHOTO HKCIIEPHUMEHTA,
MPakTUKyMa W Yy4eOHO-MCCIEOOBATENILCKOW W MPOEKTHOW JESTENbHOCTH C HCHOJIb30BAHHUEM H3MEPUTEIBHBIX
YCTPOUCTB 1 1ab0paTOpHOTO 000PYIOBAHNS;

penate pacuy€THBIC 3aaudl C SIBHO 33/IaHHOW M HESBHO 33/IaHHON (DM3MYECKONH MOJENBIO: HAa OCHOBAaHHMU aHAIM3a
yCJIOBUSl BBIOMpaTh (PU3MYECKHE MOJIENM, OTBeyalollue TpeOOBaHMSAM 3aJayd, MPUMEHSTH (HOPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJIAThl (PM3UYECKUX TEOPHU PH MCIOJIB30BAHIH MAaTEMaTHYECKIX METOJ0B PELICHH 3a/1ad,
MPOBOJUTH Pacu€Thl Ha OCHOBAaHMM MMEIOLIMXCS JaHHBIX, aHAJM3HPOBATh Pe3yJbTaThl U KOPPEKTUPOBATH METOJIBI
penIeHust ¢ y9€ToM HOTyYeHHBIX Pe3yIbTaToB;

pelaTh KauecTBEHHBIC 3a]aud, TpeOyIoIIMe MPUMEHEHWS 3HaHWUM W3 pasHbIX pasfesioB Kypca (U3WKH, a TakxKe
MHTETPAlM 3HAHWKH W3 JAPYTUX IPEAMETOB €CTECTBEHHO-HAYYHOTO LUKJIA: BBICTPAMBATh JIOTWYECKYIO IETIOUYKY
paccyxaeHui ¢ ormopoi Ha N3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (YU3NYECKUE SBICHHUS;

WCTIONB30BaTh TEOPETHUYECKHE 3HAHUS IJI1 OOBSICHEHUS] OCHOBHBIX MPUHIMIIOB PaOOTHl M3MEPHUTENBHBIX MPUOOPOB,
TEXHUYECKUX YCTPOHCTB M TEXHOJIOTHIECKHUX IPOIIECCOB;

MPUBOIUTH TIPUMEPHI BKJIAala POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAayKd, B OOBSICHEHHE
MPOLIECCOB OKPYIKAIOIIETO0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJM3MPOBATh U OLEHHUBAThH IOCJIEACTBUS OBITOBOM M NMPOWU3BOJICTBEHHOW NESITEIBHOCTH 4YEIOBEKAa, CBA3aHHOU C
¢u3uYecKUMH TIpolleccaMu, C TIO3UNUH 9KOJOTWYECKOH Oe30macHOCTH, MPEACTaBICHUH O pandoOHAIBHOM
MPUPOAOTIONB30BAHIH, A TAKKE PasyMHOM HCIIONb30BAHUH JOCT)KEHUH HAyKHM M TEXHOJIOTHH sl JanbHEHIero
Pa3BUTHS YEIOBEUYECKOTO OOIECTBA;

MPUMEHATh Pa3UYHbIe CTHOCOOb pPaboThl ¢ wHpopMaluell (HU3MUECKOTO COAEpXKAHHUS C HCIOIB30BaHHEM
COBPEMCHHBIX I/IH(i)OpMaHI/IOHHBIX TCXHOHOI‘I/II\/'I, IIpu OSTOM HCIOJIB30BATH COBPEMCHHBIC I/IH(I)OpMaHI/IOHHBIe
TEXHOJIOTMH JUIA TIOMCKA, NepepadOTKH ¥ NPEeNbsBICHUS Y4eOHOW | HAayYHO-TIOMYJSIPHOM HMH(pOpPMAIHy,
CTPYKTYPUPOBAHMsSI M WHTEPIPETAllMd HWH(POPMAIMK, TOJIYYCHHON W3 pa3IUYHbIX HCTOYHHMKOB, KPUTHYCCKU
aHAIN3UPOBATH MOTyYaeMyl0 HH(OPMAIIMIO U OLICHUBATh €€ JTOCTOBEPHOCTh KaKk HAa OCHOBE MMEIOLIUXCS 3HAHMH, TaK
Y Ha OCHOBE aHaJIM3a UCTOYHUKA HH(OpMAIINK;

NPOSBIATh OPraHM3ALMOHHBIE W II03HABATEIbHBIC YMEHHS CaMOCTOSITEIIFHOTO NPHOOPETeHUS HOBBIX 3HAHUM B
nporecce BHIMOIHEHHUS IPOSKTHBIX U Y4eOHO-HCCIIEI0BATENLCKUX PadoT;

paboTaTh B TpyIe C MCIOJHEHWEM Pa3IMYHBIX COIMANBHBIX POJICH, TIIAHUPOBATh PabOTy TPYIIBI, PAHOHAIBEHO
pacnpeneniTh ACATEIbHOCTh B HECTAHIAPTHBIX CUTYAIMsX, aJleKBaTHO OICHUBATH BKJIAJ KAXIOTO M3 YYaCTHHUKOB
TPYIIIBL B pElIEHUE PaccMaTpUBaeMO POOIIEMBI;

NPOSBIATH MOTHBAIMIO K Oyaymiel mpodecCHOHANBEHON AEATEIBHOCTH 110 CIEHATBHOCTSIM (PU3NKO-TEXHUYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHME
10 KJIACC

Ne HaunmenoBanue pa3ienoB v TeM IpOrpaMMbl KonnuecTBo yacos OnexrponHble (QpOBBIe) 00pa3zoBaTeNbHbIE
/I Bceero KonTtposnbhbie IIpaktuueckue pecypcel
paboThl paboTh
Paznea 1. HAYUYHBIM METO/ TIO3HAHUS ITPUPO/AbI
1.1 | HayuHblii METOJ IO3HAHMS TIPUPOIBI 6
Htoro no pazueny 6
Paszgen 2. MEXAHHUKA
2.1 Kunemarnka 10 1
2.2 Junamuka 10
2.3 CraTtuka TBEPIOro Teia 5 1
24 3aKOHBI COXpaHEHHSI B MEXAHUKE 10 1
Hroro mo paznemy 35
Paznen 3. MOJIEKYJISIPHAS ®PU3NKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETHYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TemnyoBble MalIMHBI 20 1
3.3 ArperaTHble cOCTOSHUS BemecTBa. Pa3zoBbIe 14 1
MePEXOIbl
Hroro mo paznemy 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DNeKTpUIecKOoe MoJe 24 1
4.2 [TocTOSTHHBIHN 3JIEKTPUYECKHI TOK 24 1
4.3 Toku B pa3aMyYHBIX cpeaax 6
Hroro no pazneny 54
Pazgen 5. PUSHUYECKHNU IPAKTUKYM
5.1 | ®usuueckuii npaKTUKyM 16 16
Hroro mo pazneny 16
PesepBHoe Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
11 KJIACC
Ne HanMeHoBaHUE pa3fesoB U TEM INPOrpaMMBbl KonnuecTBo yacoB OnexrpoHHbie (IUPPOBEIC)
n/n Bcero | KonTponbHbie [IpakTryeckue 00pa3oBaTeIbHBIE PECYPCHI
paboTHI paboThI
Paznea 1. JIEKTPOAUHAMMUKA
1.1 | MaraurtHoe 1oJie 14
1.2 | DnexTpoMarHuTHas MHIYKIUS 13 1
Hroro mo pasneny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
2.1 | MexaHn4eckue KojeOaHus 10
2.2 | DnekTpoMarHUTHbIE KoJIeOaHus 15
2.3 | MexaHUYecKHe H DIICKTPOMArHUTHBIE BOJHBI 10 1
2.4 | Onruka 25 1
Hroro o pasneny 60




Pazpea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUU OTHOCHUTEJBHOCTH

3.1 | Ocnosel CTO 5 1
Htoro mo pazgeny 5
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 | KopnycKkyasipHO-BOJHOBOH AyaJIn3M 15
4.2 | ®usuka aroma 5
4.3 | ®usuka aTOMHOTO sIpa ¥ AJIEMEHTAPHBIX YacTHI] 5
Htoro no pazueny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
5.1 | DneMeHTBI aCTPOHOMHH U aCTPODH3UKU 12 | |
Hroro mo pasaeny 12
Paznen 6. PUSHYECKNU NIPAKTUKYM
6.1 | ®usuueckuii npakTUKyM 16 | 16 |
Hroro mo pasneny 16
Paznea 7. OGOBHIAIOIIEE IOBTOPEHUE
7.1 Cucremaru3anus 1 0000IICHUE TPEAMETHOTO COICPIKaHUA U OIbITa 15
NeSTeNbHOCTH, MPUOOPETEHHOTO NIPH U3ydeHUH Kypca (pmsuku 10 — 11
KJIaCCOB
Hroro mo pasneny 15
PesepBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 16
MNOYPOYHOE IVTAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KonnuecTBo 9acos Hata ONEeKTpOHHbIE
/1 Bcero | Kontponwsusie | Ilpaktmueckue | HU3y4eHHs U poBbIe
paboThI paboTs o0Opa3oBaTebHbIE
pecypesl
1 dusuka — hyHIaMeHTaIbHAs HAyKa O IPUPO/IE 1
2 HayuHbIli METO] TO3HAHUS ¥ METOIbl UCCIICIOBAHUS (DU3UUCCKUX SBJICHHIMA 1
3 DKCIEepUMEHT U TeOpHs B IpoIiecce Mo3HaHus npupopl. Habmonenue u 1
9KCHEPUMEHT B (hU3HKE
4 CniocoObl n3MepeHns GU3NUECKUX BEIIMUHUH 1
) AOGCOIIOTHAS U OTHOCHUTENbHAS MTOTPEIIHOCTH H3MEPEHUH (pr3ndecKux 1
BEJINYUH
6 Monenuposanue B ¢puzuke. Pons 1 Mecto pusnku B popMupoBaHUN 1
COBPEMEHHOH HayYHOH KapTHHBI MUPA, B IPAKTUUECKON IEATEILHOCTH
monen
7 Mexannueckoe aBmkeHne. Cucrema orcyera. OTHOCHTENBHOCTh 1
MeXaHHuecKoro JBmkeHus. [Ipsmas u oOpaTHas 3a1a4u MEXaHUKH
8 Pagnyc-BexTop MaTepuaabHOM TOYKH, €r0 MPOEKLUH HAa OCH KOOPIMHAT. 1
Tpaexropus. [lepememenne. CkopocTh. MIX mpoeKIuu Ha OCH KOOPAMHAT
9 PaBHOMepHOE npsiMoNIMHEHOE IBIKEHUE. | 'paduueckoe onucanue 1
PaBHOMEPHOT'O MPSIMOJIMHEHHOTO ABHKSHHUS
10 | Cnoxxenue nepeMenieHuii u ckopocreit. Perienue 3anau 1




11 | HepaBHOMepHOe ABIKeHHE. MTHOBEHHAs! CKOPOCTh. Y CKOpEHHE. 1
IIpsamoniuHetHOe NBUXKEHKE C TOCTOSHHBIM YCKOPEHHUEM

12 | I'padmueckoe onucanne NPIMOTUHEWHOTO ABHKECHUS C TOCTOSTHHBIM 1
YCKOpEHHEM

13 | CoGoaHOe naieHue. Y cKopeHue CBOOOTHOTO aIeHUs. 3aBUCUMOCTh 1
KOOpPJMHAT, CKOPOCTH, YCKOPEHHMS OT BPEMEHHU M MX IrpauKu

14 | [IBwxeHue Tena, OpOUICHHOTO MO YIIOM K TOPU30HTY 1

15 | KpuBonuHeitHOe nBKeHHE. J[BIKEHNE 110 OKPYKHOCTH. YTIIOBas H 1
nuHelHast ckopocTs. [lepuon u yactoTa. LleHTpocTpeMuTenbHOE U TIOTHOE
YCKOpEHHE

16 | Kontposapnas pabota no teme "KnHemaruka" 1

17 | Ilepssrif 3akoH HeroTona. MHepIanbpable CUCTEMBI OTcUéTa. 1IprHIImIT 1
oTHocuTenbHOCTH anunes. HenHepiuaabHble CHCTEMBI OTCUETA

18 | Cuna. PaBHoneticTByromas cuina. Bropoii 3akon HeroTona. Macca 1

19 | BzaumopeiictBue ten. Tperuii 3akon HeroToHa 1

20 | [puanun cynepro3uiun cui. Pemenne 3aqad Ha MPUMEHEHNE 3aKOHOB 1
HeroToHa

21 | 3aK0H BCEMUPHOTO TSATOTEHUS. DKBUBAJICHTHOCTh TPABUTAIIMOHHON U 1
WHEPTHOU MacChl

22 | Cuna TshHKEeCTH M YCKOpEHHE CBOOOIHOTO TaICHHS 1

23 | JIBmxeHue HeOECHBIX TNl M UX UCKYCCTBEHHBIX CITyTHHUKOB. [lepBas 1
KocMuueckas ckopocTb. 3akoHbl Kemiepa

24 | Cuna ynpyroctu. 3akoH ['yka. Bec tena 1

25 | Cuna tpenus. [Ipupona v BubI cuil TpeHHs. J[BIDKEHUE B )KUAKOCTH U ras3e ¢ 1
Y4ETOM CHJIBI COTTPOTUBIICHHS CPEJIBI

26 | Jasnenue. ['mapocraruueckoe aapnenne. Cuaa ApxumMena 1

27 | AbcomotHo TBepaoe Teno. [locTynarenbHOe U BpalaTeIbHOE IBHKESHHE 1
TBEPJIOTO TeJa

28 | MOMEHT CHJIbl OTHOCUTENIBHO OCH BpatieHus. [lnedo cuirbl 1

29 | CnoxeHue cuil, MIPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena. 1
YcnoBus paBHOBecHs TBepAOro Tena. Buapl paBHOBecus

30 | Pemenue 3ayau 1

31 | KonTponrHas pabota no teme "/lunamuka. CtaTvka TBepAOro tesa' 1

32 | Ummmynbc MaTepraabHOM TOYKHM, CUCTEMBI MaTepHabHbIX ToueK. LleHTp 1
Macc CUCTEMBbl MaTepUaJIbHBIX ToUYeK. Teopema o IBM)KEHUH LIEHTPa Macc

33 | Mmmynbe cuitbl M MI3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAaHEHHS UMITYJIbCA. 1
PeakTHBHOE NBIKEHHE

34 | MoMeHT uMITyJIbca MaTepruaibHOW TOUKH. [IpeicTaBienne 0 CoOXpaHeHUH 1
MOMEHTa UMITYJIbCA B HEHTPAIBHBIX MOJIAX

35 | Pemenue 3ay1au 1

36 | PaGora cuibl Ha MalloM U HAa KOHEYHOM TiepemeneHun. [ paduieckoe 1
npejcTaBieHue paboThl CHITbl. MOIITHOCTH CHJIBI

37 | Kunernueckas sHeprus. Teopema 00 H3MEHEHUN KUHETUUECKOW SHEPTUH 1

MaTepUaIbHON TOUKHU




38 | [loTeHumanbHBIE U HETTOTEHIMANBHBIEC CHIIBL. [loTeHIIMaIbHAs SHEPTHSL. 1
Bropas kocMHuueckasi CKOpoCTh

39 | Tpetbs KocMuueckasi cKopocTb. CBsi3b pabOThl HENOTEHIUAIBHBIX CHII C 1
N3MEHEHUEM MEXaHHUYECKON 3HEPIHH CUCTEMBI TeJ1. 3aKOH COXPaHEeHUs
MeXaHUUECKOH SHEPTHH

40 | Yopyrue u HEYIpyrue CTOIKHOBEHUs. YpaBHeHne bepHymnu i uneansHon 1
KHUJIKOCTH

41 | KouTponpHas paboTa 1o TeMe "3aKOHBI COXpaHEeHHS B MEXaHUKe" 1

42 | Pa3BuTHe npeacTaBleH 0 ipupoe TerioTsl. OcHoBHBIE monoxenns MKT. 1
Jnddysus. bpoyHoBckoe aBmkeHne

43 | Ctpoenue ra3o00pa3HbIX, KUIKUX U TBEPABIX Tel. XapaKTep ABIKEHUS U 1
B3aMMOJEHCTBUSI YaCTHUI] BEIIECTBA

44 | Macca u pa3Mepsl MoJieky (atomoB). KonuuecTtBo Bemecta. [loctostHHas 1
ABoraapo

45 | Temneparypa. TemnoBoe paHoBecue. Illkana [lenbcus 1

46 | Pemenue 3agay 1

47 WneansHeiii ra3. ['a30BbIe 3aKOHBI 1

48 | Ypasuenne MenneneeBa-Knametipona. Pemenue 3amaq 1

49 | AGcomotHas TeMiieparypa. 3akoH JlanpToHa 1

50 | M3omporecchl B HiealbHOM ra3e C MOCTOSHHBIM KOJIMYECTBOM BEIIECTBA 1

51 | I'padmyeckoe npeacTaBieHIE U30MPOIIECCOB: U30TEpMa, U30X0pa, u300apa 1

52 | OcnosHoe ypaBHerne MKT 1

53 | Pemenue 3a1au 1

54 | CBs3p aOCOJIOTHOM TeMIIepaTypbl TEPMOJANHAMUYIECKON CUCTEMBI CO 1
CpeJHEN KUHETUYECKOW dHEPrUuel MOCTynaTEIbHOIO TEIUIOBOTO JIBUXKEHUS
€€ JacTHIl

55 | O6o6uenme u cucreMaTu3anus 3Hanui mo teme "OcHoBel MKT" 1

56 | KontponsHas pabora no teme "OcHoBbl MKT" 1

57 | TepmoguHamMudeckas cuctema. 3aaHue BHEITHUX yCcIoBUH s T/ 1
cucteMsl. BHelmHue u BHyTpeHHHE napameTpsl. [Tapamerpsl T/L cucteMsl
KaK CpeJHHE 3HAUCHHS BEJINYMH, ONMCHIBAIOLINX €€ Ha MUKPOCKOITMYECKOM
YpOBHE

58 | Hynesoe Hauasno TepMmoauHaMuku. CaMorpou3BoibHas penakcanust T /] 1
CHCTEMBI K TEIUIOBOMY PABHOBECHIO

59 | Mopnenp uaeanbHOrO Ta3a B TEPMOIMHAMUKE. Y CIIOBHSI TPUMEHUMOCTH 3TOH 1
MOJIENTH

60 | YpaBuenue MenneneeBa-Kianeiipona u BelpakeHUe 17151 BHYTPEHHEH 1
SHEPTUU

61 | BelpaxkeHue g BHyTpEHHEH SHEPTUHM OJTHOATOMHOI'O HIEaJIbHOTO rasa. 1
KBasucrarnyeckne v HecTaTHYECKHE POIIECCHI

62 | DnemenrapHas pabota B TepMOAMHAMUKE. Brruncnenue paboTsl o rpaduky 1
npouecca Ha pV-auarpaMmme

63 | Teruonepenaua kak criocod U3MeHeHHsI BHyTpeHHe sHeprun T/l cucrembl 1

0e3 coBepleHus padoThI




64 | KoHBekius, TEIIONPOBOIHOCTh, U3ITyUEHHUE 1

65 | KonruecTBo TertoThl. TemoéMKocTh Teia. Y aeiibHas 1 MOJIIpHAas 1
TEII0EMKOCTH BelllecTBa. Y AeTbHAS TEIUIOTa CrOpaHus TOIUIMBA

66 | Pacuér konmuecTBa TEILIOTHI IIPU TEILIONEpPeaaye 1

67 | Illonstue 06 agmabatHoM npotuecce. [lepBblii 3aK0OH TEPMOIWHAMUKH 1

68 | KommuecTBo TemioTs! 1 paboTa Kak Mepbl H3MEHEHHsI BHYTPEHHEH SHEPTUu 1
T]I cuctemsl

69 | Bropoii 3aK0H TepMOAMHAMUKH ISl PABHOBECHBIX H HEPABHOBECHBIX 1
nporneccoB. HeoOpaTuMoCTh MPUPOAHBIX MPOLECCOB

70 [TpunaTnne! nefictBus TerioBblx MammH. KI1J] 1

71 | Makcumanbroe 3Hauenue KI1JI. [ukn Kapao 1

72 | Pemenue 3amayq 1

73 | DKxonoruyeckue acreKThl UCIIONB30BaHUS TEIUIOBBIX ABUTraTene. TemnoBoe 1
3arpsi3HEHUE OKPYKAIOLIEH Cpebl

74 Pemenne 3agau 1

75 | OboOmIeHre u cucTeMaTu3anys 3HaHuil o Teme ""TepMoanHaMuKa. 1
TemoBple MamIUHBL"

76 | KonTponbHas pabdota o teme "TepmoanHamuka. TemnoBeie MamuHb" 1

77 | ITapooOpa3zoBanue u KoHneHcaus. Vicnapenue u kunenue. Y aenbHast 1
TEIIOTA MapooOpa30BaHUS

78 Hacrrmennsle u HeHacHIIICHHBIC TTaphl. KauecTBeHHAs 3aBUCUMOCTD 1
IUIOTHOCTH U JAaBJICHUS HACBILICHHOIO Iapa OT TeMIIEpaTypbl, UX
HE3aBUCHMOCTB OT 00BEMA HACKHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhl
KHIICHHS OT JAABJICHHUS B KUJIKOCTU

79 | BraxsocTh Bo3/tyxa. AOCOIOTHAS M OTHOCUTEIbHAS BIAYKHOCTh 1

80 Pemenue 3amay 1

81 | Teépmoe Teno. Kpucrammuueckue u amophHbIe Tena. AHU30TPOITHS CBOWCTB 1
KpHUCTAJJIOB

82 | IlnaBiieHue U KpucTaM3auus. Y aenpHas TemioTa miasiaenus. Cyomumarust 1

83 | dedopmarnuu tBEpmOro Tena. PacTsbkenue u cxarue. Cupur. Moy FOHra. 1
[Ipenen ynpyrux nedopMariuii

84 | TeruoBoe pacmMpeHne XUAKOCTEH U TBEPIBIX TeJI. AHTAPMOHHU3M TEILIOBBIX 1
KoJIeOaHUH yacTuI] BEIeCTBa

85 | [IpeoOpaszoBanue sHepruu B (pa30BbIX Mepexoax 1

86 | YpaBHeHue TemioBoro Oananca 1

87 | Pemenue 3ay1au 1

88 | IloBepxHocTHOe HaTshxeHue. KanmuisipHele sBnenus. [lasneHue noxa 1
HCKPUBJIICHHON IOBEPXHOCTHIO xuaKocTU. Popmyna Jlamaca

89 | OGoOweHue u cucTeMaTH3aLus 3HaHUH 10 TeMe " ArperaTHble COCTOSHUS 1
BeniecTBa. Pa3oBble mepexoapl”

90 | KontponsHas paboTa 1o teme "ArperaTHble COCTOSHUS BemiecTBa. Da3oBbie 1
epexo s

91 | DnexTpuzanus Ten U e€ NposBICHUS. DIeKTpUIecKuil 3apsia. [IBa Buga 1

QJICKTPUYCCKUX 3apaa0B. HpOBO,ZIHI/IKI/I, JUDJICKTPUKH U MMOJTYIPOBOAHUKHA




92 | DnemeHTapHBIN EKTPUUECKUH 3apsil. 3aKOH COXPaHEHHS IIEKTPUIECKOTO 1
3apsana
93 | B3aumogetictue 3apaaoB. Toueunsie 3apaasl. 3akoH Kynona 1
94 | Pemenue 3amaq 1
95 | Dnekrpuueckoe mose. Ero gelicTBre Ha AIEKTPUYECKUE 3apsabl 1
96 | Hampspk€HHOCTB 3JIeKTpHUeCKOro mouist. IIpoOHsblit 3apsas. Jluauu 1
HaNpsHKEHHOCTH AIIEKTPUYECKOTO moJisi. OZHOpOJHOE IIEKTPHUYECKOE MOJIe
97 | IloTeHIMaNBEHOCTD AIEKTPOCTATHIECKOTO MOJIsL. Pa3HOCTH MOTEHITNATIOB 1 1
HanpspKeHUe
98 | [loTeHnmanbHast >HEPTHSA 3aps/ia B ANEKTpocTaTHIecKoM 1oiie. [loTenmman 1
AJIEKTPOCTATHYECKOTO TOJISI
99 | Ca3p HaNPSHKEHHOCTH MOJISA M PA3HOCTH MOTEHIHAIOB IS 1
AIIEKTPOCTATHYECKOTO MOJISI
100 | [TpuHIIMT CYNEepIIO3UINH AIEKTPUIECKUX TOJIeH 1
101 | Pemenue 3amau 1
102 | Ilone ToueuHoro 3apsiaa. Iloxge paBHOMEpHO 3apsbKeHHON cdepbl 1
103 | [Tose paBHOMEPHO 3apsHKEHHOTO 10 00bEéMyY miapa. [lone paBHOMEpHO 1
3apsHKEHHON 0€CKOHEYHOU TIOCKOCTH
104 | IIpoBOJHUKH B BIIEKTPOCTATHYECCKOM MOJIe. Y CIIOBHE paBHOBECHS 3apsLIOB 1
105 | JIm3IeKTpUKH W TOJTYIMPOBOIHUKH B DIIEKTPOCTATHYECKOM II0JIS 1
106 | KonugencaTop. DaeKTPOEMKOCTh KOHACHCATOPA. DIEKTPOEMKOCTD TIOCKOTO 1
KOHJICHCATOPa
107 | [MapamienpHOE COSAMHEHUE KOHICHCATOPOB 1
108 | [locnemoBaTenbHOE COETMHEHHE KOHICHCATOPOB 1
109 | DHeprus 3apsHKEHHOTO KOHIEHCaTopa 1
110 | Pemenue 3amay 1
111 | JiBmxeHue 3apsyKeHHON YaCTHIIH B OJJTHOPOTHOM AJIEKTPHUYECKOM I10JIe 1
112 | Pemenue 3amay 1
113 | OGobuIeHHe ¥ cucTeMaTr3alsl 3HaHui 1Mo Teme "DieKTpuieckoe nojie" 1
114 | KonTpoasHas padoTa o teme "DiekTprueckoe noie' 1
115 | Cuna toxka. ITocTOSHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS MMOCTOSHHOTO 1
AIIEKTPHYECKOTO TOKA
116 | Ucrouynuku Toka. Hanpshxenue u 3J1C 1
117 | 3axon Oma assi ydyacTKa LenH. DIEKTPUIECKOEe CONPOTHBICHHE 1
118 | 3aBHCHMOCTH COTIPOTUBJICHHS OJHOPOIHOTO MPOBOHKUKA OT €r0 JUIMHBI U 1
IJIOINAAM IONEPEYHOr0 CEUSHHUS
119 | YaensHOE CONPOTUBIICHUE BelllecTBa. Penenue 3anau 1
120 | IlocnenoBartenbHOE, MAPAIIICIBHOE, CMEIIAHHOE COCIMHEHUE TPOBOTHUKOB 1
121 | Pacuér pa3BeTBIEHHBIX deKTpuyeckux 1eneit. [TpaBuna Kupxroda 1
122 | Pemenue 3amaq 1
123 | PaGora snekTpuyeckoro Toka. 3akoH Jhxoyns —JIeHia 1
124 | Pemenue 3amaq 1
125 | MomHOCTb 3IIEKTPUIECKOro ToKa. TeroBast MOITHOCTh, BbIIEIsieMast Ha 1

pesucTope




126 | Pemenue 3amaq 1

127 | O/C u BHyTpEeHHEE COIPOTHRIICHHE HCTOUYHHUKA TOKA 1

128 | 3axon Oma assi mosHOHU (3aMKHYTOMH) 3JEKTPHUUECKON LIeMH 1

129 | Pemenue 3amaq 1

130 | MomHOCTh UICTOYHHUKA TOKA 1

131 | KopoTkoe 3aMbIKaHUE 1

132 | KonpeHcarop B enu MOCTOSHHOTO TOKa 1

133 | Pemenue 3amaq 1

134 | Pemenue 3aga4d no TeMe "IloCTOSHHBIN IeKTpHYECKUN TOK" 1

135 | Pemenne 3aga4 o teme "I10CTOSIHHBIN JIEKTPUIECKHM TOK" 1

136 | Pemenne 3aga4 no teme "I10CTOSIHHBIN 2JIEKTPUIECKHM TOK" 1

137 | OGobuenue u cucreMarusanus 3HaHui mo teme "IlocTosHHBIN 1
AIEKTPUUECKHUM TOK"

138 | KonTponpHas padora o Teme "lloCTOSHHBIN ANeKTpUIecKuid TOK" 1

139 | DnekTpuveckas MPOBOAUMOCTD PA3IMYHBIX BEUICCTB. DICKTPUIECKUI TOK B 1
MeTauiax. CBepXnpoBOAUMOCTb

140 | DnexTpuvecKuii TOK B pacTBOPax M pacIuiaBax dJEKTPOIUTOB. 3aKOHBI 1
®Dapanes 1uisl 3JIEKTPOIU3a

141 | DnexTpuyueckuii Tok B razax. [lmazma 1

142 | DnexTpuyeckuil TOK B BakyyMe. Bakyymabie mpubopsl 1

143 | DnekTpuvecKuii TOK B MOJYIPOBOJHUKAX 1

144 | TlomynipOoBOAHUKOBEIE MPUOOPHI 1

145 | ®usnueckuii mpakTukyMm 1o Teme "M3MepeHue CHITbl TOKa M HAIPSDKEHUS B 1
LENH NOCTOSIHHOT'O TOKA ITPH OMOIIH aHAJIOTOBBIX U II(POBBIX
W3MEPUTENBHBIX PUOOPOB" WK "3HAKOMCTBO ¢ U(POBOH TabopaTopueit
no ¢usuke. [Ipumepsl n3Mepenus Gru3ndeckux BeJIMYMH IPU ITOMOIIN
KOMITBIOTEPHBIX AATYHUKOB"

146 | ®dusnveckwii MpakTHKYM 10 Teme "3yueHne HepaBHOMEPHOTO IBIIKEHUS C 1
LIETTBI0 OTPEIeTICHUSI MTHOBEHHOH CKOpoCcTH"

147 | dusndeckwuii mpakTUKyM 10 Teme "3mepeHne yCKopeHus mpu 1
MPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JIBUKEHHUH 10 HAKIIOHHOM TUIOCKOCTH"
nnu "HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM
IBMKeHun"

148 | ®uzuueckuii mpakTukym 1o Teme "MzMepenue yckopeHust CBOOOTHOTO 1
naaenus" win "M3ydyenue IBHKEHUs Tesla, OPOIICHHOTO0 TOPU30HTAIBHO"

149 | ®duzuyeckuii mpakTukyM no TeMe "VzyueHne NBUKEHU Tela 10 1
OKPY>KHOCTH € TIOCTOSIHHOH 110 MOAYIIO ckopocThio" nin "Hccnenosanne
3aBHCHUMOCTH TIEpHOia 00palIeH!s] KOHHYECKOTO MasiTHUKA OT €ro
napameTpos"”

150 | ®dusuueckuii mpakTukyMm 1o Teme "VzmepeHrie paBHOICHCTBYIONMIEH CHUITBI 1
[pU ABWXEHUH OpycKa Mo HaKJIOHHOM tutockocTr" min "[IpoBepka runoresst
0 HE3aBHCHMOCTH BPEMEHH JIBU)KEHUS OpycKa Mo HAKJIIOHHOW TIOCKOCTH Ha
3aJJaHHOE PACCTOSHHE OT ero Macchl”

151 | ®uznueckwmii mpakTuKyM 1o Teme "MccnenoBanue 3aBUCHMOCTH CHJT 1




YOPYTOCTH, BO3HUKAIOIINX B MPYKUHE W PE3UHOBOM 00pasiie, OT uX
nedopmarmu" wim "M3ydeHue IBIKCHHUS CHCTEMEBI TEJl, CBA3aHHBIX HUTHIO,
MIEPEKUHYTON Yepe3 JIErkui 010K"

152

duzndeckuii MpakTHKyM 10 Teme ""M3mepenne ko duimenTa TpeHns mo
BEJIMYMHE YTII0BOTO Koddduumenta 3aBucumoctd Frp(N)" unu
"UccnemoBanne ABMKEHUS OpyCcKa MO0 HAKIIOHHOM MJIOCKOCTH C TIepEMEHHBIM
kodpdunmentom TpeHus" win "M3yueHre ABMKEHUS TPy3a HA BAILy €
TpeHuem"

153

duzndeckuii MpakTUKyM 1o Teme "MccnenoBanue yCIoBHil paBHOBECHS
TBEPIOTO Tela, UMEIOLIET0 och BpameHus" unu "KoHcrpyupoBanue
KPOHIITEHHOB U pacuéT cun ynpyroctu" min "M3ydeHne ycToiauBOCTH
TBEPJOTO Tela, UMEIOLIETO TUIOHIAAb OMOPHI"

154

Ou3ndeckuii MPakTHKyM 1o Teme ""M3mepeHne nMirynnbca Tena mo
TopMO3HOMY ITyTH" WK "M3MepeHue cuibl TSI, CKOPOCTH MOZENTH
ANEKTPOMOOMIISI M1 MOIITHOCTH CHITHI TATH" Win "CpaBHEHUE H3MEHEHUS
HMMITyJIbCa Teja ¢ UMIyJIbcoM cuiibl" i "VccnenoBanre coxpaHeHus
HMITYJIbCA MPU YIIPYTroM B3aumoeicTBUn" uin "M3MepeHne KuHETHYeCKO
SHEPrUH Tena Mo TOPMO3HOMY IyTH"

155

dusnueckuil MpakTUKyM 1o Teme "H3yueHne n3o0TepMu4ecKoro mpoiecca
(pexoMeHIOBaHO UCTIOIB30BaHME UG POBOH mabopatopun)” win "Uzydenne
M30XOpHOTO mporecca” win "M3yueHune n3obapHoro mporecca’ win
"IIpoBepka ypaBHEHHsI COCTOSIHUS"

156

dusnueckuil mpakTUKyM 1o Teme "3mepenue yaenpsHol TermoéMkocTu"
nmu "HccnenoBanue npoiecca ocTeiBaHus BemecTsa" win "HcciaenoBanue
anuabatHoro nporecca” wim "M3yueHne B3aUMOCBSI3U SHEPTHN
MEXMOJICKYJISIPHOT'O B3aUMOACHCTBHS U TEMIIEPATyphl KHIICHUS )KUAKOCTEH'

1

157

du3nuecKknii MpakTUKyM 1o Teme "M3yueHrne 3aKkOHOMEepHOCTEH HCTIapeHus
xuakocteil" win "M3MepeHue yeabHOM TeIIoThl TUIaBJICHUS JbAa" Wiu
"N3y4eHne CBOWCTB HACHIIEHHBIX apoB" win "M3mMepenue adComoTHON
BJIQ)KHOCTH BO3/yXa M OIIEHKAa Macchl MapoB B nmoMerieHuu'". Mizmepenne
Ko duiImeHTa MOBEPXHOCTHOTO HATSHKEHHSI

158

dusnyeckuii NpakTHUKyM 110 TeMe "HalioieHne npeBpaiieHus YSHEPTruu
3apsKEHHOT0 KOHJIEHCATOPa B S3HEPTHIO N3ITyUEHHs CBETOANOAA" HITN
"N3y4eHne npoTekaHus ToKa B LIETH, COAEpIKaIeil KOHAeHcaTop" WK
"Pacnipenenenue pa3sHOCTH MOTCHUUAIOB (HANIPSKEHUS) TIPH
MOCJIEI0BATEIFHOM COeIMHEHNH KOHJEHCATOpOB"

159

®duznueckuil mpakTUKyM 1o teme "HccnenoBanrue CMEIAHHOTO COSAMHEHUS
pesuctopoB" wim "M3MepeHne yneasHOTO COMMPOTHRICHUS TPOBOTHUKOB"
i "MccneqoBanre 3aBUCUMOCTH CHITBI TOKA OT HAMIPSKEHUS IS JIaMITBI
HaKaJIuBaHUA"

160

duzndeckuii mpakTuKyM 1o Teme "Halmonenune anextponnsa” wim
"N3mepenue 3apsina ogHoBajgeHTHOro noHa" unu "MccnenoBanue
3aBHCHMOCTH COTIPOTHBIICHHUS TEPMOPE3UCTOPA OT TEMIIEPATYpPhI" WIH
"CHsITHE BOJBT-aMIIEPHON XapaKTEPUCTHKH auona"

161

PesepsHblii ypok. O00011IeHHE U cHCTEeMATU3AIHs 3HAHUHN 110 TeMe




"Kunematuka"

162 | Pe3epBubiii ypok. O000IIEHHE H CHCTEMATU3AIIMS 3HAHUH 110 TeMe 1
" Iunamuka"
163 | PesepBHblil ypok. O600IICHNE U crcTeMaTH3aIMs 3HaHUH 110 TeMe "CraTHka 1
TBEpAoro Tena"
164 | PesepBHblit ypok. O000IICHNE U CHCTEMATH3AIMS 3HAHHUIN TI0 TeMe "3aKOHbBI 1
COXPaHEHHs B MeXaHHUKe"
165 | PesepBHblit ypok. O000IICHNE U cHcTEMaTH3aIHsI 3HAHHH 110 TeMe "OCHOBBI 1
MOJICKYJISIPHOKHHETHYECKO# Teopun”
166 | PesepBHblit ypok. O00OIICHUE U CHCTEMATH3AIMS 3HAHHUI TI0 TeMe 1
"Tepmonunamuka. TenaoBsie MalTuHbI"
167 | PesepBHblit ypok. O000IICHUE U CHCTEMATU3AIMS 3HAHHUHN T10 TeMe 1
"ArperatHble cocTosiHUsI BelecTBa. Pa3oBble nepexoapl”
168 | PesepBubIiii ypok. O000IIEHNE U CHCTEMATH3ANNS 3HAHUH 110 TeMe 1
"DnekTpuyeckoe noJe'
169 | PesepBHbIil ypok. O000IIEHNE U CHCTEMATH3ANNS 3HAHUH 110 TeMe 1
"TIocTOsIHHBIN 3NEKTPUYECKHI TOK"
170 | Pe3eprHbiii ypok. O000IIEHHE U CUCTEMAaTU3aIMs 3HaHU# 110 TeMe "ToKu B 1
pa3IuyHbIX cpenax”
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 8 16
11 KVIACC
No Tema ypoxka KonugectBo yacoB Hata DNeKTpOHHBIC
n/n Bcero | Kontponsnaeie | Ilpaktuueckue | M3ydeHUs undpoBbIe
paboThI paboThI o0pa3oBaTeIbHbIC
pecypcesl
1 BsanmMoieiicTBrE MOCTOSIHHBIX MATHUTOB U IPOBOTHIUKOB C TOKOM. 1
MarnutHoe none. ['unoreza Amnepa
2 Bekrop MarauTHOM HHAYKIUU. [[pUHINII CyTIEPIIO3UIIMM MATHUTHBIX MOJIEH. 1
JIuHuM MarHUTHON MHAYKIIUU
3 MarauTtHoe 1moJie IpoBOJHMKA ¢ ToKoM. OnbIT Opcrena 1
4 Cuna Amriepa, e€ HarpaBJIeHUE H MOJTYIIb 1
8 Pemenne 3amau 1
6 IIpumeneHune 3akoHa AMIiepa. DIEKTPOU3MEPUTENBHBIE MPHOOPHI 1
7 Cuna Jlopenna, e€ HarpaBjeHUE U MOAYJh. JIBIDKEHHE 3apsHIKEHHOM YaCTHITBI 1
B OJJHOPOJHOM MarHUTHOM TI0JI€
8 Pemenue 3amau 1
9 Pabora cuiel Jlopenia 1
10 | Pemienue 3amau 1
11 | MaruuTtHOe nosie B BemecTBe. PeppoMarHeTHkH, napa- U AMaMarHeTHKH 1
12 | OcHoBHBIe cBOlicTBa heppomarHeTukoB. [IpumeHeHne heppoMarHeTHKOB 1
13 Pemenwne 3amag nmo teme "MarautHoe moje" 1
14 Pemenne 3amaa o teme "MarautHoe mose" 1
15 | SIBneHue >NeKTPOMArHUTHON HHAYKIHMH. I[0TOK BEKTOpa MarHUTHOM 1

WHJYKIIUU




16 OJ1C unnyKuuu 1
17 | 3aKoH dneKTpoMarauTHOHW HAYKIMH Dapanes 1
18 | Buxpesoe anektpuueckoe noine. Toxu Pyko 1
19 O/JIC nHAYKINY B IBIXKYITIXCS TPOBOTHUKAX 1
20 | Pemenue 3amau 1
21 | IlpaBwio Jlenma 1
22 | UapaykruBHOCTH. KaTylika MHIYKTUBHOCTH B IIETIA IOCTOSIHHOTO TOKA 1
23 Ssnenne camounnykiud. DJ1C caMOMHAYKITUH 1
24 | DHeprus MarHUTHOTO TOJISl KATYIIKU C TOKOM. DJICKTPOMAarHUTHOE TTOJIC 1
25 | Pemienue 3amau 1
26 | O00O0IIeHNe ¥ CHCTEMATH3allKs 3HAaHUH 10 TeMe ""DIIeKTPoJuHAMHKA" 1
27 | KonTponbHas paboTa mo teme "DIeKTpoJuHaMuKa" 1
28 | KonebarenpHas cucrema. CBoOOMHBIE KOteOaHus. ['apMOHHYeCKue 1
KoseOaHus
29 Kunematnyeckoe U JUHAMHUYECKOE OMUCAHUE KOJIe0aTeIbHbIX IBKECHUI 1
30 | DHepreTuueckoe onucaHue. BoIBO TMHAMUYECKOTO OMUCAHHS 1
TapMOHUYECKUX KoJIeOaHUH M3 UX SHEPTeTUUECKOT0 M KHHEMAaTHYEeCKOTO
OTMCAHUS
31 AwMriuntyna u ¢asa KoJiedaHui 1
32 | Ilepuox n wacrota konebanuid. [lepruon Masix cCBOOOTHBIX KoJeOaHU 1
MaTeMaTH4ecKoro MasiTHUKa. [leproa cBOOOHBIX KoJeOaHUH TPYKHUHHOTO
MasITHUKA
33 3aryxatonue kojiecOanus. BeinykeHHbIe KojieOaHus. Pe3oHaHc 1
34 | ABrokonebaHus 1
35 | Penienue 3amau 1
36 | Ypok-xkoH(pepeHuus "MexaHnuecKre KoeOaHusl B My3bIKAIBHBIX 1
WHCTpyMeHTax"
37 O00011IeHNE ¥ cHUCTEMATH3alUs 3HAHUI 110 TeMe "MexaHndecKne 1
Kosiebanus"
38 | DnekrpomaruutHble KoseOanus. KonebarenbHblid KOHTYD 1
39 | ®opmyna Tomcona. CBs3b aMILTUTYIBI 3apsiia KOHACHCATOPA C aMILTUTYI0H 1
CHJTBI TOKA B K0JIe0aTeIbHOM KOHTYpE
40 | 3akoH cOXpaHEHHs SHEPTHHU B HeabHOM K0J1e0aTenbHOM KOHTYpe 1
41 | 3aryxarouiye 3JeKTPOMarHuTHbIe Koebanus. BoiHyXeHHbIe 1
NEKTPOMArHUTHBIE KOJIeOaHuUsl
42 | IlepemeHHBIH TOK. Pe31uCTOp M KOHAEHCATOP B LIENH IEPEMEHHOTO TOKa 1
43 | Karymika MHIYKTUBHOCTH B IIEIH IEPEMEHHOTO TOKa 1
44 | 3akon Oma Jyis1 3JIeKTPUUECKON 1IeTIH MIEPEMEHHOTO TOKa 1
45 MOoITHOCTE TTEPEMEHHOT0 TOKa. AMITITUTYTHOE W JIEHCTBYIOIICE 3HAUCHIE 1
CHWJIBI TOKA M HaIIPSDKEHUS
46 | Pe3oHAHC B 3JICKTPUUYCCKON IIEHH 1
47 Pemenne 3amaq 1
48 | WneanbHsiid Tpancdopmarop. [IponsBoacTBo, epeaaya u moTpedacHue 1

3J'IeKTpH‘ieCKOI>I~ OHCPIHUU




49 | DkomorMYecKre PUCKU IPH MPOU3BOACTBE deKTpodHepruu. KynpTypa 1
WCIIOJIb30BaHHMS DIICKTPOIHEPTHHU B MOBCETHEBHOM KH3HU
50 | Pemenue 3amau 1
51 | Pemenwne 3agau 1
52 | O6o0meHnne 1 cucTeMaTH3alus 3HaHUH 1Mo Teme "DIeKTPOMAarHUTHEIE 1
KoeOanus"
53 | MexaHnuueckue BOJHBI. XapaKTEPUCTHKH MEXaHUUECKUX BOJH 1
54 | CpoticTBa MEXaHUYECKHX BOJH 1
55 | 3Byk. XapakTepuUCTHUKH 3BYKa 1
56 | Mubpa3syk u yneTpasByk. [llymoBoe 3arpsisHeHHE OKPYKAIOIICH CPEJIb 1
57 | Pemenue 3amau 1
58 | DnekTpoMarHuTHbBIC BOJHBL M31ydeHHe 371€KTPOMArHUTHBIX BOJIH 1
59 | DHeprust 2JIeKTPOMAarHUTHBIX BOJH. CBOHCTBA JIEKTPOMArHUTHBIX BOJIH 1
60 | IlIkxana 3nMeKTpOMArHUTHBIX BOJIH. [IpMeHEeHNE 3JIeKTPOMArHUTHBIX BOJIH B 1
TEXHUKE H OBITY
61 | [IpuHIUIBI paAuOCBS3H U TeNEBUACHUS. Pagronokanus. DIeKTPOMAarHUTHOE 1
3arpsi3HEHHE OKPYKAIOWIEH Cpeibl
62 | KonTponpHas pabora no Teme "KonebaHust 1 BOJTHBI" 1
63 | Cer. 3aKOH NPSMOJIMHEHHOTO PaCIIPOCTPAaHEHHI CBETa 1
64 | Pemenwne 3a1ad Ha MPUMEHEHHE 3aKOHA MTPSIMOJIMHEHHOTO PaCTIPOCTPAHEHHUS 1
CBETa
65 | Orpaxenue cBera. [Imockoe 3epkano. Cdepudeckoe 3epkaio 1
66 | [Ipemomienue cBeta. AOCOMIOTHBIA U OTHOCUTEIIBHBIN TTOKa3aTelb 1
npenomiieHus. [TonHoe BHyTpeHHee oTpaxenue. [IpeaebHbIi yroi mojJIHOro
BHYTPCHHETO OTPaKECHHS
67 | PemieHue 3a/1a4 Ha MPUMEHEHUE 3aKOHOB OTPAXKECHUS M MPEJIOMJICHHSI CBETA 1
68 | Xox nyueii B npusme. Jlucniepcus ceta. CII0XKHBINM COCTaB 0EJIOT0 CBETa. 1
IiBer
69 | JIunzel. DOKYyCHOE PACCTOSIHUE M ONTHYESCKAs CHJIA JIMH3BI 1
70 | TMoctpoeHue n300paKEeHUI B IMH3aX U MX CUCTEMaX. Y BEJIMUYCHHUE JINH3BI 1
71 | Pemenue 3a1a4 Ha TOCTPOCHHE U300PAKEHHM, MTOIYIAEMbBIX C IIOMOIIBIO 1
JIVH3
72 | I'ma3 kak onTHyecKas cucreMa 1
73 | Pemienue 3anmau. [Ipenenbl MpUMEHUMOCTH TeOMETPHUSCKON ONTHKH 1
74 | CkopoCTh CBETa U METOBI €€ N3MEPEHUSI 1
75 | Jducnepcus cBera 1
76 | NnTepdepennus cBeta 1
77 | KorepeHTHbIE HCTOYHHUKH. Y CIIOBHSI HAOJIIOIEHUSI MAKCUMYMOB H 1
MHHHUMYMOB
78 Pemenne 3amaq 1
79 | [Ipumenenue nHTephEpEHIMN 1
80 | Judpakuus cBera 1
81 | dudpakunonunas peméTka. Y cioBrue HaOIIOACHUS IJIABHBIX MAKCHMYMOB 1
82 Pemenwne 3amaq 1




83 | IlomepeuHocTh cBeTOBBIX BoH. [lonsipusanus cBeta 1

84 | Pemenue 3amadq 1

85 | CBeroBble sIBIICHHSI B IPUPOJIE 1

86 | OGobmenue u cucreMaru3anys 3HaHui 1o teme "Onrtuka 1

87 | KonTponbHas paboTa o teme «OnTrkKay 1

88 | I'paHHIIBI IPIMEHUMOCTH KJIACCHYECKON MEXaHHUKHU. 3aKOHBI 1
9NEKTPOAMHAMUKH Y MPUHIUI OTHOCUTEIBHOCTH

89 | IMoctynaThl crienagbHON TEOPUH OTHOCHTEIBHOCTH 1

90 | [IpoctpancTBeHHO-BpeMeHHOM nHTepBai. [IpeoopazoBanus Jlopenria. 1
Ycnosue npuauHHOCTH. OTHOCHTEIBHOCTh OTHOBPEMEHHOCTH. 3aMeVICHHE
BpPEMEHH U COKPALICHUE JUIMHBI

91 | DHeprus ¥ UMIYJILC PENSITHBHCTCKON YACTHIIBI 1

92 | CBsa3p Macchl C SHEPruei U UMITYJILCOM PENSATUBUCTCKON YaCTHIIbI. DHEPIus 1
HOKOS

93 | PaBHOBECHOE TEIJIOBOE M3ITyUCHHUE 1

94 | 3akoHn cmenienus: Buna 1

95 | I'mmote3a M. Ilnanka o kBanTax. @oTOHBI 1

96 | DHeprus u uMmmynbc GOTOHA 1

97 | ®oroaddext. Onbithl A. I'. Croneroa. 3akonsl dhotodddekra 1

98 | YpaBuenue DiHmTeitHa g hoTodddexra. "KpacHas rpanuma" 1
dhotordhdekra

99 | JaBnenue cBera. OnbiThl I1. H. JIeOenena 1

100 | BoiHOBBIE CBOIICTBA YaCTHIL 1

101 | Bounsl ne bpoiina. J{nmuHa BoHEI e bpoiinst u pa3mepst obnactu 1
JIOKaJIM3aluHU IBWKYIIEHCS YaCTHIIBI

102 | KoprrycKysipHO-BOTHOBOH JTyallu3M 1

103 | JIudpakius 3J1IeKTPOHOB Ha KPUCTAILIAX 1

104 | Cnemmnduka n3mepenuii B MUKpoMupe. COOTHOILIEHUS HEOTIpeIeIEHHOCTEN 1
I'eiizenOepra

105 | Pemenue rpaduueckux 3a1aq 1

106 | Pemenue pacu€THBIX 3324 1

107 | Konrponasnas padota no temam: "OcunoBsl CTO", "KopmyckynspHo- 1
BOJTHOBOH Jyanu3m"

108 | OmbITHI 1O MCCIIEIOBaHUIO CTpoeHHs aToMa. [TnanerapHas Mozens aToma 1
Peszepdopaa

109 | [ocrynater bopa 1

110 | Bugsl ciektpoB. CrieKTp ypOBHEH SHEpruy aTomMa BOJOPOa 1

111 | CnoHTaHHOE U BBIHYKAEHHOE M3JyYeHHE CBETa 1

112 | Jlazep 1

113 | Hyxknonnas mozens siapa ['elizenOepra-liBaHeHko. 3apsia 1 MaccoBOE YHCIIO 1
snpa. M3otonsl. PajgroakTHBHOCTH

114 | 3akoH paanoakTUBHOTO pacnana. CBOMCTBA HOHU3UPYIOLIETO H3TyUESHUSI. 1
BrusiHye pajin0akKTHBHOCTH HA YKUBbBIE OpPraHu3MBL. Jlo3uMeTpust

115 | Dueprusi cBs3M HYKJIOHOB B siipe. Snepubie cuibl. JedekT Macchl sapa. 1




SAnepusie peakuun. SaepHeie peakTopsl. [Ipobiemsl ynpaBiseMoro
TEPMOSIICPHOI'O CUHTE3a. DKOJIOTHUECKUE ACIIEKThI Pa3BUTHUS SICPHON
SHEPreTHKHU

116 | Mertoapl perucTpaiyy 1 UCCACI0BAaHUS 3JICMEHTAPHBIX YaCTHII. 1
OyHnaMeHTaNbHbIE B3aUMOACHCTBHS. bapruoHbl, ME30HBI U JIENITOHBI.
IIpencrasnenne o CtaHmapTHON Momenu. KBapK-TioOHHAs MOACIb aJpOHOB

117 | ®wusuka 3a npeaenamu CtangapTHoi Monenu. TEéMHas MaTepust U TEMHAsS 1
sHeprust. ETMHCTBO Gu3nyecKol KapTHHBEI MUApa

118 | Dransl pa3BUTHsI ACTPOHOMUH. 3HAUCHUE aCTPOHOMHHU 1

119 | IlpuMeHUMOCTD 3aKOHOB (DU3HMKH ISt OOBACHEHHS IPUPOIbI KOCMUYECKHX 1
00BEKTOB. MeTO 1l aCTPOHOMHYECKUX MCCIICIOBAHUM

120 | CoBpeMeHHbIE ONITUYECKUE TEIECKOIIbI, PAUOTEIECKOIBI, BHEAaTMOChEpHAs 1
ACTPOHOMUS

121 | Bup 3B€3aHor0 HeOa. Co3Be3aus, SpKUC 3BE3/Ibl, IUTAHETHI, UX BUAUMOC 1
JBIDKEHHUE

122 | Conneunas cuctema. Connie. CoHeuHasi akTUBHOCTD. MICTOUHMK SHEprun 1
ConHua u 3B€31

123 | 3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKH. JlnarpamMma "crieKTpaibHbIN Kiace — 1
CBETUMOCTB"

124 | 3Be3abl INIABHOM MOCJIEN0BATEILHOCTH 1

125 | Buytpennee ctpoeHue 38€31. COBpeMEHHBIE MTPEICTABICHUS O 1
MIPOUCXOXKIEHNH U 3BoJitoru CoJHIA U 3BE3]1. DTaIlbl )KU3HU 3BE3]T

126 | Muneunsrtit [lyts — Hamra ["anaktuka. Tumer ramaktuk. YEpHBIE OBIPHI B 1
Apax rajJakTUK

127 | Bcenennas. Pacummpenne Beenennoil. 3akon Xa06a. Teopust bonbmoro 1
B3phIBa. PennkToBOE M3ITyueHue

128 | MacmrabHas ctpykTypa Beenennoii. MeraranakTika 1

129 | Hepeménnble mpobieMbl aCTPOHOMHHU 1

130 | ®usmdeckwnii mpakTuKyM 1o Teme "MccnenoBaniue MarHUTHOTO TIOJIS 1
MOCTOSIHHBIX MarHUTOB" i "MccnenoBanue cBOMCTB peppoMarHeTHKOB"
win "VccnenoBanue AeiCTBHsI MOCTOSTHHOIO MarHWTa Ha PAMKY C TOKOM"

131 | ®uznueckuii npakTukyMm no teme "HM3mepenne cuibl Amiiepa wim 1
"M3y4yeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT cvulbl ToKa" niH "OnpenencHue
MAarHUTHOM MHAYKIMU HAa OCHOBE U3MepeHus cuibl AMmepa"

132 | ®usnueckuii npaktukyMm no reme "HccnenoBanue sBIeHUS 1
3NEKTPOMAarHUTHON MHAYKIMK" 1in "OmpeeneHne HHIYyKIMA BUXPEBOTO
MarHuTHOro mosus"

133 | ®usnueckuii mpakTukym no teme "MccnenoBanue sBICHNS CAMOMHIYKLIUH" 1
i "COopka MOJIeTTH 3JIEKTPOMArHUTHOTO TeHepaTopa”

134 | ®uznueckuii mpakTukym no teme "MzmepeHne nepuoaa cBOOOIHBIX 1
KoJIeOaHUI HUTSIHOTO W MPY)KMHHOT'O MasiTHUKOB"

135 | ®usznueckuii mpaktukym no reme "IIpeodpazoBanne 3HEPTUN B PYKUHHOM 1
MasTHAKE"

136 | ®uznueckuii mpakTukyMm no teme "HMcciaenoBanue nepeMeHHOro TOKa Yepes 1




MOCIIEIOBATEIIEHO COSIMHEHHBIE KOHICHCATOP, KaTYIIKY U PE3UCTOp" WU
"HcceqoBanne pabOTH HCTOYHUKOB CBETA B MU MTEPEMEHHOTO TOKa"

137

Puznyeckuil MpakTUKyM 1o Teme "HM3yueHne mapameTpoB 3ByKOBOM BOJIHBI"

138

Ou3nvecKuii MPakTHKyM 10 Teme "3Mepenne mokas3arems MpeIoMIICHUS
crekna" win "[lonxydenue n3o0paxxeHus: B CUCTEME U3 IUIOCKOTO 3epKajia U
JTUH3BL"

S

=

139

Ouznueckuii NpakTUKYM 1o Teme "HcciaenoBanue 3aBUCMMOCTH (POKYCHOTO
pPacCTOSIHHS OT BeecTBa (Ha MpUMepe KUIKUX JH3)" win "H3mepenne
(hOKYCHOTO paccTOSIHUS pacceMBaIOIIUX JIUH3"

140

duznveckuii MpakTuKyM 1o Teme "Habmronenne nudpaximm,
UHTEepEpPEHLIMH U TOIIpU3annu cBeTa"

141

Ou3nvecKui MpakTUKyM 1o TeMme "OnpeaeneHne IMITyIbca U SHEPTHH
PENATUBUCTCKHUX YacTHII (TI0 (poTorpadusM TPEKOB 3apsHKCHHBIX YaCTHIL B
MarHuTHOM 1ose)"

142

®usnueckuil nmpakTukym no reme "M3mepenue noctosHHou Ilnanka Ha
OCHOBe uccienoBanus Gorodpdexra” wiu "MccienoBanue 3aBUCUMOCTH
CUJIBI TOKA Yepe3 CBETOAUO]I OT HanpsiKeHus"

143

®dusnueckuil mpakTukym mo teme "McciaenoBanue CriekTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJia M M3MepeHHe MocTostHHON Punbepra"

144

Ou3nueckuii NpakTHKYM 10 Teme "HMcciaenqoBanue pagioakTHBHOTO (DOHA C
MCTIIONB30BaHueM qo3umMeTpa” i "M3ydeHre noriomeHus 6eTa-4acTHil
ajgroMuHueM"

145

dusnveckuii MpakTUKyM 1o Teme "Habmronenns 3B€31HOTO HEOA
HEBOOPYKEHHBIM TIJ1a30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH
JUTSL OTIpeIeTICHHs TI0JI0KEHHS HeOeCHBIX 00BbEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHbIE co3Be31us1 CeBEpHOTO MOTyLIapHsl U SIPKUe 3BE3AbI" WK
"Habmnromenus B Teneckorn JIyHbl, IIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKoIIeHui"

146

O0o00mieHre U crucTeMaTu3amys 3HaHui. Poib (U3KMKK 1 acTPOHOMUH B
HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COMAIBHON B ATHYECKOU chepax
JEeATENLHOCTH YEI0BEKA

147

O600menune 1 cucreMaTu3anys 3HaHUHA. Poib u MecTo Gusuku u
ACTPOHOMUU B COBPEMEHHOM HAYYHOM KapTHHE MUpa

148

O0600menne u cuctemMarr3anus 3HaHui. Ponb puzmueckoit Teopuu B
(hOpMHUPOBAHUY TIPEACTABICHUN O (PU3MUECKON KAPTHHE MUPA, MECTO
(hu3ruecKoil KapTHHBI MHpa B 00IIEM STy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJICTABICHUN O IPUPOJIE

149

O0001IeHrEe U cucTeMaTH3anys 3HaHnil Mo teMme "Kunemaruka'

150

O060011IeHME ¥ crucTeMaTr3anuus 3HaHuil mo reme "Kunemaruka"

151

O6001IeHNe U CHCTEMATH3AIMs 3HaHNH 110 TeMe "JImHamuka"

152

O00011IeHNe M cUCTeMaTH3alus 3HaHui 1o TeMe "Craruka TBepaoro tena'

153

O0001IeHNE U CUCTeMATH3alMs 3HAHUH 110 TeMe "3aKOHBI COXPAaHEHHUS B
MexaHuke"

i

154

O0o00uieHne 1 crucTemMaTu3alus 3HaHui 110 TeMe "OCHOBBI MOJIEKYJISPHO-
KMHETHYECKOH Teopun”




155 | O6o06meHue u cucremMaTu3aius 3HaHui mo Teme "TepMoarHaMuUKa. 1
TennoBsie MamIMHBL"

156 | O6oOmenne u cucTeMaTr3anys 3HaHUH 1o TeMe " ArperaTHble COCTOSHUS 1
BemecTBa. Da3oBbIe MePEeXOanl"

157 | O6obuenne u cucTeMaTr3alysl 3HaHui 1o Teme "DieKTpuyueckoe noie" 1

158 | O6o6menue u cucreMaru3anus 3HaHui o Teme "[locTosHHBIN 1
SIEKTPUIECKUIM TOK"

159 | O0o0meHne 1 cucTeMaTH3alUs 3HaHu 110 TeMe "TOKM B pa3IMyHbIX 1
cpenax”

160 | O6obmenue u cucTeMaTu3alysl 3HaHui o Teme "MarautHoe mnose" 1

161 | PeseprHblii ypok. O000IICHUE M CUCTEMATU3AIIHS 3HAHUH 110 TeMe 1
"DIeKTpOMarHuTHAs. MHITYKITHS"

162 | PeseprHblii ypok. O000IIICHUE M CUCTEMATHU3AIIHS 3HAHUH 110 TeMe 1
"Mexanndeckue KojeOaHus"

163 | Pe3eprHblii ypok. O000IIICHHE M CUCTEMATHU3AIIHS 3HAHUH 110 TeMe 1
"JeKTpOMarHuTHEIC KoieOaHus"

164 | Pe3eprHblii ypok. O000IIICHHE M CUCTEMATHU3AIIHS 3HAHUH 110 TeMe 1
"MexaHH4YecKe U JJIEKTPOMarHUTHbIE BOJIHBI"

165 | PesepBHblii ypok. O000IIeHHE B cUcTeMaTn3anys 3HaHui o teme "Onrtuka" 1

166 | PeseprHblii ypok. O000IIEHUE U CUCTEMATH3AMs 3HAHUH 10 TeMe "OCHOBBI 1
CTO"

167 | Pe3eprHblii ypok. O000IIICHHE M CUCTEMATU3AIIHS 3HAHUH 110 TeMe 1
"KopnyckynsipHO-BOJIHOBOM yaninu3m"

168 | PeseprHblii ypok. O000IIEHHE M CUCTEMATHU3AlIUs 3HAHU# 110 TeMe "Du3nka 1
atoma"

169 | PeseprHblii ypok. O000IIIEHHE M CUCTEMATHU3AlIMs 3HAHU# 110 TeMe "Dusnka 1
ATOMHOTO SIJIpa ¥ DJIEMEHTAPHBIX YacTHIl"

170 | Pe3eprHblii ypok. O000IIIEHHE M CUCTEMATHU3AIIHS 3HAHUH 110 TeMe 1
"DneMeHTHl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NIPOLLECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

» ®usuka. Konebanwust u Bonusl, 11 kimace/ Mskumies I'.51., Cunsiko A.3., O0I1IeCcTBO ¢ OrpaHUYCHHON
OTBETCTBEHHOCTHIO «JIPODA»; Axninoneprnoe obmiecTBo «M3marenscTBO «IIpocBemenne»

» dmuka. Mexanwnka, 10 kmace/ Mskumes 1'.5., CursaxoB A.3., O01mecTBo ¢ OrpaHIYeHHON OTBETCTBEHHOCTHIO
«IPODAy; AxumonepHoe obmiectBo «M3narenscTBo «IIpocBenieHue»

» Ousnka. Monekynsapras ¢pusuka. Tepmoannamuka, 10 kmace/ Msxumes [.5., CunsikoB A.3., O6mecTBo ¢
OTPaHUYCHHOHN OTBETCTBEHHOCTHIO « [PODA»; AkironepHoe oo0mecTBo «M3narenbctBo «IIpocrerienue

» dmsuka. Ontuka. KBanToBas gusnka, 11 xmace/ Mskumres I'.51., Cunskos A.3., OOIIECTBO ¢ OTpaHUICHHON
OTBETCTBEHHOCTHIO «/IPODAY; AximonepHoe o61iectBo «M3narenscTBo «IIpocBemieHuer»

» dmsuka. DnexrponuHamuka, 10-11 kmacesl/ Mskumres I'.51., CuaskoB A.3., OOIIECTBO ¢ OTpaHUICHHON
OTBETCTBEHHOCTHIO «/IPODAY; AximonepHoe o61iectBo «M3narenscTBo «IIpocBemieHuer»
METOJUYECKHUE MATEPHAJIBI 1J151 YYUTEJISA

IHUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



