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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o usuke 6a30BOro ypoBHS Ha YPOBHE CPEIHEro 0o0IIero oOpa3oBaHUs pa3paboTaHa Ha
OCHOBE TIOJIOKEHMH M TpeOOoBaHHWH K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTENbHOW MPOTrpPaMMBbl,
npeacraBieHHsix B ®I'OC COO, a takxke ¢ y4€roM denepanbHoil pabodell HporpaMMbl BOCIIUTAHHSA H
KOHIISMIIMK TpenojaBaHus y4eOHoro mnpeaMera «®Dusuka» B 00pa30BaTEIbHBIX OpraHu3anusx Poccuiickoit
denepannu, peann3yoNMX OCHOBHBIE 00pa30BaTeNbHbIC TPOrPAMMBI.

Conep:kaHue mporpaMmel 1o (pu3nKe HarpaBlieHO HA POPMUPOBAHHE €CTECTBEHHO-HAYYHOU KapTHHBI
Mupa obyuatomuxcss 10—11 kmaccoB npu oOyueHnn ux (usnke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JeaTelbHOCTHOrO moaxona. [IporpamMa mo ¢usuke coorBerctByer TpeboBanusm @OI'OC COO
TUTAHUPYEMBIM JINYHOCTHBIM, MTPEAMETHBIM U METANpeMETHBIM pe3ybTaTaM O0y4YeHHS, a TAaKKe YIUTHIBAET
HEOOXOJMMOCTh peaJIM3alliil MEKIPEJAMETHBIX CBsi3eld (U3UKH C €CTECTBEHHO-HAYYHBIMU Y4EOHBIMU
npeaMeramMu. B HeW onpemessiroTcss OCHOBHBIC 1€MW HM3Y4eHHsi (U3MKM Ha YpOBHE CpEemHEero oO0IIero
o0pa3zoBaHus, TUIAHUPYEMBIE pE3yJIbTaThl OCBOCHHS Kypca (U3MKH: JIMYHOCTHBIC, METaNpeIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM ypOBHE).

[IporpaMma o pu3uKe BKIFOYAET:

e [UIAaHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (pu3uku Ha 06a30BOM YPOBHE, B TOM YHCIE MPEMETHbBIC

pe3yIbTaThI IO ToJaM O0yUYECHUST;

e cojiepykaHme yueOHoro npeamera «dusukay mo rogam o0ydIeHHUs.

®dusnka Kak Hayka o0 HanboJiee OOINX 3aKOHAX MPUPOBI, BRICTYTAs B KAUeCTBE yueOHOr0 IIpeaMeTa B
IIKOJI€, BHOCUT CYIIECTBEHHBIN BKJIaJ B CHCTEMY 3HaHUU 00 oKpykaromem Mupe. LLIKonbpHBIN Kype QU3NKN —
CHCTEMOOOPA3yIOIINI JUIsi €CTeCTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB, IMOCKOIBKY (QHU3MUYECKUE 3aKOHBI
JISKAT B OCHOBE IIPOLIECCOB W SBJICHUH, M3y4aeMbIX XHMHEH, Ouojorumei, ¢usndeckoil reorpaduei u
acTpoHomuel. lcrmonp3oBaHWE W aKTHBHOE NpPUMEHEHHE (U3UYECKHX 3HAHUN ONpenenseT Xapakrep |
pasBuTHE Pa3HOOOPa3HBIX TEXHOJOTHH B c(epe DHEPTEeTHKH, TPAHCIIOPTa, OCBOSHHS KOCMOCA, MOTYYEeHUS
HOBBIX MaTepHajoB C 3aJaHHBIMH CBONCTBAaMH M JpyruxX. M3ydeHue (pU3WKH BHOCHT OCHOBHOHM BKJaa B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHUpPa 00Yy4Yalonuxcs, B (HOPMHPOBAHNE YMEHUI MPHUMEHSThH
Hay4YHBIA METOJ O3HAHUS TIPH BBHIITOJHEHUH UMH y4eOHBIX UCCIIEIOBaHMI.

B ocHOBy kypca ¢u3nku A ypOBHSI CpemHEro oOmero oopa3oBaHUs IONOKEH PsAI UIeH, KOTOpPhIe
MOYKHO paccMaTpUBaTh KaK MPUHIIAITEI €70 TIOCTPOSHHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUHU € HEl KypcC ABISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COIEPIKHUT
MaTepuai U3 BCEX pa3enoB (pU3MKH, BKIIOYAET KaK BOIIPOCH KIIACCHYECKOM, TaK U COBPEMEHHOMN (hHU3HKH.

Hoesn eenepanuzayuu. B cOOTBETCTBUH ¢ HEell MaTepual Kypca (hU3uKH 00beTUHEH BOKPYT (DU3HUECKIX
Teopuii. BegymmmM B Kypce sBisiercss pOpMHpOBaHHE IPENCTABICHHUH O CTPYKTYPHBIX YPOBHSX MaTepHH,
BEIIIECTBE U TIOJIE.

Hoesn eymanumapuzayuu. EE€ peanmuzanus MpeanonaraeT MCIolb30BaHAE TYMaHUTAPHOTO MOTEHIHAa
(m3uueckoil HAyKW, OCMEBICIEHHE CBS3W pa3BUTHA (U3UKH C pPa3BUTHEM OOIIECTBA, a TaKkKe C
MHPOBO33pPEHYECKUMH, HPABCTBEHHBIMU H SKOJIIOTHIECKIMH ITPOOIEMaMHU.

Hoesn npuxiaownou nanpasnennocmu. Kypc GU3MKK MpeanonaraeT 3HAKOMCTBO C ITUPOKUM KPYTrOM
TEXHUYECKUX M TEXHOJIOTMUECKUX MPIIIOKEHIH N3yIeHHBIX TEOPHUi U 3aKOHOB.

Hoesn sxonocuzayuu peanusyercs MOCPENCTBOM BBEICHHS JIIEMEHTOB COJNEPYKAHUS, MOCBSIIEHHBIX
AKOJIOTUYECKHUM IPOOIIeMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM TEXHHUKH M TEXHOJIOTHH, a TAKKe
00CyXIeHUs TPOOJIEM PAIMOHATHFHOTO MPUPOIONIOIH30BAHUS U IKOJIOTMYECKON O€30I1acHOCTH.

Crep>XKHEBBIMU 3JIeMEHTaAMH Kypca (DM3WKH Ha YPOBHE CPEIHEro OoOIIero oOpa3oBaHUS SBISIOTCS
¢msnueckue Teopun (HOpMUPOBAHHUE TPEACTABICHUN O CTPYKTYpE MOCTPOEHUS (U3NYECKOH TEOpUU, POIH
(yHIIaMEHTaNbHBIX 3aKOHOB W TPHUHIUIIOB B COBPEMEHHBIX TMPEACTABICHHUAX O TMPUPOJE, TPaHHUIAX
MIPUMEHUMOCTH TEOPHH, IS ONTMCAHWS €CTECTBEHHO-HAYYHBIX SBIICHUI U TIPOIIECCOB).

CucTeMHO-1eITEIbHOCTHBIN MOAX0] B Kypce (PU3HUKH pean3yercs Npeke BCEro 3a CUér opraHu3aliu
SKCIEPUMEHTANIBHON  AesTenbHOCTH oOyvaromuxcsi. [ns  Ga3oBoro ypoBHA Kypca (uU3MKM — 3TO
HCIOJIB30BaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB M J1a00pPaTOPHBIX paboT, KOTOphIE



B mporpamme 1o Qu3uke oObeAWHEHbI B OOMIMN CHMCOK YYEHHYECKUX MpPaKTHUYECKUX padoT. Brigenenue B
yKa3aHHOM IIepeyHe JabopaTOPHBIX PalOT, MPOBOAMMBIX MAJISI KOHTPOJS M OIIEHKH, OCYILECTBISETCS
y4acTHUKaMH 00pa30BaTebHOrO Mpolecca UCXO/s U3 0COOCHHOCTEH TUIaHWPOBAHMS M OCHAIICHUS! KaOMHEeTa
¢usuku. [lpu s>ToM oOecreunBaeTcs OBNaJCHHE OOYYAIOUIMMHUCS YMEHHUSMH TPOBOJUTH KOCBEHHBIE
WU3MEpPEHHs, HCCIICAOBAHMS 3aBHCUMOCTEH (H3MYECKUX BEIMYMH W IIOCTAHOBKY OIBITOB IO IPOBEPKE
NpEAJIOKCHHBIX THIIOTE3.

Boapiioe BHUMaHHE YACITACTCA PCIICHUIO paC‘IéTHI)IX U KaAa4YCeCTBCHHBIX 3ajay. HpI/I 3TOM JJId
pacu€THBIX 3ajad MPUOPUTETOM SIBIISIIOTCA 33Ja4d C SIBHO 3aJIaHHOM (DM3UYECKOH MOJEINBIO, MO3BOJISIONIHE
MPUMEHSTh U3Y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasjiesia Kypca, TaK U HHTErpUpYs 3HAHUS
W3 pa3HbIX pasnenoB. s kauecTBEHHBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a1aHMsI HA 00BsSICHEHUE TIPOTEKaAHUS
(U3NYeCKNX SIBICHUH W MPOIECCOB B OKPYXArOIIeH >KU3HHU, TpeOyrolye BbIOOpa QU3MUECKON MOJETH IS
CUTYyaIlUU MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorserctBuu ¢ TpedoBanusmMu GI'OC COO k MaTepHabHO-TEXHUYECKOMY 00ECIIEUCHUIO YUeOHOr0
npoiiecca 0a30BbI YPOBEHb Kypca (PU3MKU HAa YPOBHE CpelHero odIiero o0Opa3oBaHus JOHKEH M3YydaThCs B
YCIOBUSIX TpEeIMETHOro KaOuHera (M3WKM WIM B YCIOBHAX HWHTETPHUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr'0 IMKIa. B kabuHere (U3MKM JIOJDKHO OBITh HEOOXOAMMOE JiabopaTopHOe
o0opy/oBaHKe /sl BHIIOJTHEHHS YKa3aHHBIX B Mporpamme Mo (U3MKe YYCHUYECKUX MPAKTUYeCKUX pabdoT u
JIEMOHCTPAIMOHHOE 000pY/I0BaHUE.

JleMoHCTpanmoHHoe o0opynoBanue (HOPMHPYETCS B COOTBETCTBUU C MPHHIUIIOM MHHUMaJIbHON
JOCTaTOYHOCTH M 00eclieuMBaeT IOCTAHOBKY IIEPEUHCICHHBIX B IIporpamMme 10 (U3HKe KIIOYEBhIX
IIeMOHCTpaHI/Iﬁ JJI UCCIICAOBAHUA U3YyYa€MbIX SIBIICHUHN U IIpoueCcCoOB, OMIIMPUUCCKHUX U q)YH)IaMeHTaHI)HI)IX
3aKOHOB, UX TCXHHUYCCKUX HpHMeHeHHﬁ.

JlabopatopHoe 00OpyIOBaHHE ISl YYCHHYECKMX MPAKTUYeCKUX paboT QopMupyercs B BUJC
TEMAaTHYECKUX KOMIUIEKTOB M OOeclieunBaeTcss B pacdére OMHOTO KOMIUIEKTA Ha JBYX OOYYarOIIHXCS.
TemaTudeckre KOMIUIEKTHI JIA0OPATOPHOTO OOOPYAOBAHUS JOJKHBI OBITh MOCTPOCHBI HAa KOMIUIEKCHOM
WCTIOJIb30BAHUH AHAJIOTOBBIX U IU(PPOBBIX MPHUOOPOB, & TAKKE KOMIBIOTEPHBIX W3MEPUTENBHBIX CHCTEM B
BHJIC TN (PPOBBIX 1a00OpaTOPUHA.

OCHOBHBIMHY LIEIAMH U3y4eHUs GU3HUKH B 00IIeM 00pa30BaHUHU SABJISIOTCS:

e opMUpOBaHHE MHTEPECA W CTPEMIICHUST O0YYAIOUIMXCSl K HAYYHOMY W3YyYEHHIO MPHPOBI, pPa3BUTHE

WX UHTEIUICKTYAILHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE MPEICTABICHUNA O HAYYHOM METOJE IMO3HaHWS W (OPMUPOBAHHE HCCIIEIOBATENECKOTO
OTHOIICHUS K OKPYKAIOIINUM SIBIICHHUSIM;

e opMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa W3YYCHUsS OCHOB CTPOCHHS MaTepuu U
(hyHIIaMeHTaTbHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHHE YMEHHI OOBSCHSITH SIBJICHHS C HCIOJNb30BaHHEM (U3NYECKHX 3HAHWN W HAYYHBIX
JIOKa3aTeNbCTB;

¢ JopMUpOBaHKE MPEACTABICHUI O poiu GU3NKHU A Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTUH.

JlocTrxeHue 3THX IeNeil o0ecreunBaeTcsl pelieHueM CIeAyIONNX 3a7a4 B Mpoliecce U3ydeHus: Kypcea

(hM3HUKY HA YPOBHE CPEIHEr0 00IIero 00pa3oBaHus:

e IprOOpETEeHNEe CHCTEMBI 3HAaHMA 00 OOmMX (UIMYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKITIOYAsi MEXaHUKY, MOJICKYJISIPHYIO (DU3UKY, SJCKTPOJUHAMHUKY, KBAHTOBYIO (DU3UKY U JJIEMEHTHI
acTpOPU3UKH;

¢ popMUpOBaHHE YMEHUI PUMEHSATh TEOPETHUCCKHE 3HAHUS JUIs OOBCHEHUST (PU3NYCSCKUX SIBJICHUH B
MPUPOIC U JUTS IPUHSTHS MPAKTHUECKUX PEIICHUI B TOBCEAHEBHOM JKU3HHU;

® OCBOCHHE CITOCOOOB PEIICHUS PA3JIMYHBIX 337[ad C SBHO 3aJaHHON (DU3UYECKOH MOJENBIO, 3ajad,
MOJPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO37aHue (U3UUCCKOW MOJENH, AJeKBATHON YCIOBUSIM
3a/1a4w;

® IOHUMaHKE (PU3NIECKUX OCHOB M IIPHUHITUIIOB JIEHCTBHUS TEXHUYECKUX YCTPOMCTB M TEXHOIOTHYECKUX
MIPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;



® OBJIaJICHUE METOJAMH CaMOCTOSITEIBHOTO MJIAHUPOBAHUS U TTPOBENCHUS (PU3HUECKUX IKCIIEPUMEHTOB,
aHaJu3a ¥ MHTEpIpeTanny HHQOpMalnH, OrpeeseHHs JOCTOBEPHOCTH MOTYYEHHOT O pe3ybTaTa;
® CO3/1aHUE YCIOBUH s Pa3BUTHUSL YMEHUH MMPOSKTHO-UCCIIEA0BATEIBCKOM, TBOPUECKON AESTEIHLHOCTH.
Ha wmsydenue ¢usuku (0a30BbIi YPOBEHB) Ha YPOBHE CpEQHEro oOiiero oopa3oBanus oTBoAuTcs 136
gacoB: B 10 kimacce — 68 yacoB (2 "aca B Heenmto), B 11 kinacce — 68 "acoB (2 gaca B HENEINIO).
[Ipeanaraemelii B mporpamMMe Mo (u3MKe MepevyeHb JabopaTopHBIX U MPAKTHUYECKUX PaOOT SBISIETCS
PEKOMEH/IOBAHHBIM, YUYHUTENb JejaeT BHIOOp MpPOBENCHHS JA0OpAaTOPHBIX paboT U OMBITOB C Y4ETOM
WHIUBUIYATbHBIX OCOOCHHOCTEH 00YYaIOLHXCS.

COJAEPKAHUE OBYYEHUS
10 KJIACC
Paznen 1. ®usznka u MeT0AbI HAYYHOT0 MO3HAHNS
®usnka — Hayka o npupone. HaydyHnsle MeTOABI IO3ZHAHUS OKPYXKAIOLIEro MUpa. Poib 3kcniepuMeHTa u
TEOPHH B TIpollecce MO3HAHMSI IPUPOJIBL. DKCIIEPUMEHT B (hHU3HKE.
MogenupoBanne (GU3NYECKUX SIBICHWH W TporeccoB. Haywnble rumore3bl. Pusnueckue 3aKOHBI U
Teopuu. ['paHUIIBI MPUMEHUMOCTH (PU3UMYECKUX 3aKOHOB. [IpHHIIUTT COOTBETCTBUSI.

Pons n mecto ¢u3uku B QOpMUPOBAaHWH COBPEMEHHON HAYYHOW KapTHUHBI MHpa, B MPAKTHYECKOH
JIeATeTbHOCTH JIFOJIEH.

Jemoncmpayuu

AmnarnoroBsie 1 IU(QPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE JTATYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe naBmwkeHHe. OTHOCHTENBFHOCTH MEXaHWYECKOro MABIDKeHus. Cucrema oTcuéra.
Tpaekropus.

[lepemerienrie, cKkopocTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHHE MaTephaIbHOMN
TOUYKH, WX MIPOEKIINU Ha OCH CUCTEMBI KoopAnHAT. CI0XKeHre TIepeMENIeHUH 1 CII0KEeHNEe CKOPOCTEH.

PaBHOMEpHOE WM paBHOYCKOpEHHOE MPSMOIMHEHHOE NIBHXKeHHe. [ paduku 3aBHCUMOCTH KOOpIWHAT,
CKOpPOCTH, YCKOPEHUS, IIyTH U TIePEMEIIECHUS MaTepHaIbHOW TOYKH OT BPEMEHH.

CroOomHOE mageHne. Y CKOpeHHe CBOOOTHOTO TTaACHHUS.

KpuBonuneitHoe aBuxeHue. JIBUKEHHE MAaTEPHAIBHONM TOYKM IO OKPY)KHOCTH C IOCTOSHHOM MO
MOIYJII0O CKOPOCTBIO. YTJIOBas CKOpPOCTh, JHHEWHas cKkopocTs. llepmom u dactora oOpamieHus.
LenrpocTpeMuTenbHOE YCKOPEHHE.

TexHu4eckrne ycTpOHCTBA M MPAKTHYECKOE IPUMEHEHHE: CITUAOMETP, IBIKEHHE CHAPAIOB, IEMHbIE H
pEMEHHBIE MEPENAYN.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETa, HIDTFOCTPAIAS KHHEMATHIECKUX XapaKTePUCTHK IBIIKSHHSL.

[IpeobpazoBanue IBUKEHUN C UCIIOIB30BAaHUEM ITPOCTHIX MEXaHMU3MOB.

[lageHve Ten B BO3AyX€E U B pa3pekeHHOM IIPOCTPAHCTBE.

HaGmonenne nemkenus tena, OpOIMIEHHOTO TIOJT YTJIOM K TOPU30HTY B TOPHU3OHTAJIHHO.

Usmepenne yckopeHHus CBOOOTHOTO ITaICHHSL.

Harmpagiienne ckopocTa Mpu IBUKEHUHN IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

Nzydenne HepaBHOMEPHOTO JABYKEHUS C METBIO ONpe/eNieHNs] MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY MyTSIMH, MPONUAEHHBIMH TEIOM 3a IIOCIIEOBATEIbHBIE paBHBIC
MIPOMEXKYTKH BPEMEHH TIPY PaBHOYCKOPEHHOM JBMYKEHUH C HAYAIILHOW CKOPOCTHIO, PAaBHOM HYIIIO.

Wzydenne nBr>KeHNS MapUKa B BSI3KOW KUIAKOCTH.

Wzydenune nBrkeHus Tena, OpOIIEHHOr0 TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipunuun otnocutensHocTu ['amunes. [lepsriii 3akoH HeioToHa. MIHepLinanbHble cCUCTEMBI OTCUETA.



Macca tena. Cuna. [Ipunnun cynepriozuniuu cui. Bropoil 3akoH HeioToHa 11st MaTepranbHONH TOUYKH.
Tperuii 3axkoH HproToHa U151 MaTepUanbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna tsoxectd. [lepBast kocMuueckast CKOpOCTb.

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

Tpenue. Bunsr Tpenus (mokos, ckoibxenus, kadeHus). Cuia TpeHus. Cyxoe tpenue. Cuiia TpeHUs
CKOJIbXKCHUS M cuiia TpeHus nokos. Koaddunuent tpenus. Cuiaa CONPOTHBIICHHS NPU JIBWKCHUU TENa B
JKUJIKOCTH WJIU Ta3e.

[TocrymarenpHOE ¥ BpallaTeIbHOE IBUXKCHUE a0COIIOTHO TBEPAOIO Tena.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpallleHus. [1nedo cumbl. Y cinoBus paBHOBECUS TBEPJIOTO TeNa.

TexHudeckue ycTpOMCTBAa M MPAKTUUECKOE MPUMEHEHHUE: MOIIUITHUKY, IBIKEHUE HMCKYCCTBEHHBIX
CITyTHUKOB.

Lemoncmpayuu

SIBiieHre MHEPLIVH.

CpaBHEHHE MacC B3aMOJICHCTBYIOITIX TEI.

Bropoii 3akon HeroToHa.

Nsmepenue cui.

CrnoxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Je(OpMaliiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM MOAbEME U TIaJIEHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KAUCHUSI ¥ CKOTBKCHUS.

YcioBus paBHOBecud TBEPIOTo Tena. Bujsl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamoprie pabomol

Nzydenne npmwxeHus Opycka Mo HaKJIOHHOW TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIONINX B MPYKWHE U PE3NHOBOM 00pasiie, OT UX
nehopMaIum.

HccnenoBanue ycnoBUil paBHOBECUS TBEPJIOTO TeJa, UMEIOLIEr0 OCh BpaIlleHUSI.

Tema 3. 3axonsl coxpanenusn 6 Mmexanuke

Nwmmynsc MaTepuanbHOW TOYKH (T€Na), CHCTEMBI MaTEPUAIBHBIX TOUEK. MIMITylbe CHITBI M M3MEHEHUE
HMMITyJIbCa Tena. 3aKOH COXpaHEHHs NMITylIbca. PeakTHBHOE JBMXEHHE.

Pabora cubl. MOIITHOCTH CHJIBL.

Kunerudeckast sHepTrus MaTepralbHON TOUYKH. Teopema 00 M3MEHEHUH KHHETHUECKON SHEPTHH.

[lorenmmanpaas osHeprus. lloTeHnuanpHas JHEPTUA YOPYTo 1epOPMUPOBAHHOW TMPYKHUHBL
[lorenmmanpHas YHEPTHS TeNa BOIU3H MTOBEPXHOCTH 3eMITH.

[lorenmmanpHble ¥ HEMOTEHIMAIbHBIE CHIBI. CBS3h paOOTHI HEMOTEHIIMANBHBIX CHJ C M3MEHEHHEM
MEeXaHW4YeCKOW YHEPTHH CUCTEMBI Tell. 3aKOH COXPaHEHUS MEXaHMIECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOIKHOBEHUSL.

TexHuuecKkne yCTpOHCTBA U MPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJIET,
JBUKECHUE PAKET.

Lemoncmpayuu

3aKOH COXPaHEHHS UMITYJIbCa.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHNMAFHON YHEPTUU B KHHETHUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomul

Nzydenune abcomOTHO HEYIIPYTOro yiapa ¢ HOMOIIBIO JBYX OAMHAKOBBIX HUTSHBIX MAsTHHUKOB.

UccnenoBanne cBsa3u pabOTHl CHIBI C HM3MEHEHHWEM MEXaHWYECKOW HHEPTHH Tella Ha IpuMepe
pacTsKEHUS! PE3UHOBOIO KIyTa.

Paznen 3. MoJuiekyJsipuas pU3HKa U TEPMOANHAMHMKA
Tema 1. Ocrogvl MONEKYNAPHO-KUHEMUYUECKOU MEOPUU



OCHOBHBIE TIOJIOXKEHUSI MOJEKYISIPHO-KMHETHUECKOW TEOpUH M MX ONBITHOE OOOCHOBaHHE.
BpoynoBckoe mBuxenue. Huddysus. Xapakrep IBWKEHHs M B3aUMOACHCTBUS YacTHIl BemlecTBa. Mojenu
CTPOGHHS Ta30B, KUIKOCTEH M TBEPIBIX Tel U OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MOJCIEH.
Macca u pazmepsl Monekyi. KonngectBo BemectBa. [loctosiHHast ABoraapo.

TennoBoe paBHoBecue. Temnepatypa u e€ usmepenue. Lllkana temnepartyp Llenbcus.

Monens uaeanbHoro rasa. OCHOBHOE YpaBHEHHE MOJEKYJISPHO-KUHETHUECKOW TEOpPUM HIEaTbHOIO
raza. AOcoiroTHas Temmeparypa Kak mMepa cpeJHeld KUHETHUYECKOW IHEPTHH TEMJIOBOr'O IBIIKEHUS YaCTHIL
raza. Illkana Temmeparyp KenbBuna. ['a3oBble 3akoHbBl. YpaBHeHue MenneneeBa—Knaneiipona. 3axoH
HanbToHa. M3ompoliecchl B HIeaJbHOM Ta3e C IOCTOSHHBIM KOIMYECTBOM BemiecTBa. [ 'paduyeckoe
MpeACTaBIeHNE U30MPOIIECCOB: H30TEPMa, H30X0pa, H3obapa.

Texuuueckne ycTpolCTBa U PAaKTHUECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OmnbITHI, JIOKAa3bIBAIONIME JWCKPETHOE CTPOSHHWE BelecTBa, Qororpaduu MOJEKYN OpraHMYeCKUX
COEIMHEHUI.

OnbIThl IO TP PY3UU KUAKOCTEH U Ta30B.

Mojienb GpOYHOBCKOT'O JIBHIKCHUS.

Mogens onbita lTepHa.

OHBITBI, JOKa3bIBAOIUE CYIIECTBOBAHNE MEKMOJICKYJIIAPHOT'O BSaHMOHeﬁCTBHﬂ.

Mognenb, WILTIOCTpUpPYIOLIas MPUPOAY ITAaBISHHS ra3a Ha CTEHKH COCYa.

OnBITHI, WILTIOCTPUPYIOIINE YPaBHEHHE COCTOSHHUS HICATBHOTO Ia3a, H30MPOIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHie pabomol

Onpeznenenrie Macchl BO3IyXa B KIACCHOW KOMHATE Ha OCHOBE M3MEPEHUH 00hEMa KOMHATHI, JaBICHUS
U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanne 3aBUCHMOCTH MEXIY apaMeTpaMu COCTOSHUS pa3pekeHHOro ras3a.

Tema 2. Ocrosvt mepmoounamuxku

TepmogmHamMudeckasi cucreMa. BHYTpEeHHSS 2HEPrUs TEPMOIUHAMHUYECKOW CHUCTEMBI M CIIOCOOBI €&
n3meHeHuns. KonmnyuecTBo TemnoTsl u pabota. BHyTpeHHsS SHEpPrusl OHOATOMHOTO WIeajbHOro rasza. Bumbt
TEIUIONEepeAadn: TeIJIONPOBOJAHOCTh, KOHBEKIUS, W3JIydeHHe. YAeldbHas TEIUIOEMKOCTh BEIIECTBA.
KomnmuecTBo TemmoTsI Mpy Terionepeaaye.

[Tonstne 06 agmabatHoMm mporecce. [lepBoIii 3akoH TepMoAMHAMUKHU. IIprMeHeHne TTepBOro 3akoHa
TEPMOIMHAMUKH K H30mporeccaM. I 'paduueckas naTEpperannus paboThl rasa.

Bropoii 3akon TepMonnHaMuKA. HeoOpaTHMOCTE TIPOIIECCOB B TIPHPOIE.

TemnoBbie MamHBL. [IpHHIUIBI TEHCTBUS TEIUIOBBEIX MammuH. [IpeoOpa3oBaHus SHEPTHH B TEILIOBBIX
mammHax. Koaddumuent momesnoro aectBus TermoBod Mammebl Ilukn Kapro m ero koddduiment
MTOJIE3HOTO JIEHCTBHSI. DKOIOTHYECKHE MPOOIEMbI TETUIOPHEPT €TUKH.

TexHu4eckrne yCTpONCTBAa U MPaKTUIECKOe MTPUMEHEHNE: TBUTATENh BHYTPEHHETO CrOpaHus, ObITOBOM
XOJOAWIBEHUK, KOHTUITHOHED.

Lemoncmpayuu

W3meHnenne BHYTpeHHEH SHEPTHM Tela MPU COBEPIICHWH pabOTHI: BBUIET MPOOKA W3 OYTBUIKU IO
JECTBHEM CXKAaTOro BO3/yXa, HarpeBaHue d(hrpa B JaTYHHOUH TpyOKe MyTEM TpeHUs (BHICOAEMOHCTPAITHS).

N3meHeHmne BHyTpeHHEH SHEPTHH (TEMIIEpaTyphl) TeJa MpH Terlonepeaaye.

OnbIT 110 aAMa0aTHOMY PACIIMPEHHUIO BO3IyXa (OMBIT C BO3YITHBIM OTHUBOM).

Monenu napoBoii TypOWHBI, TBUTATENS BHYTPEHHET'O CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamoprwie pabomul

W3mepenne ynenbHOM TeIoEMKOCTH.

Tema 3. Azpecammuvie cocmoanus eéewyecmea. Dazoevie nepexoont

[TapooOpa3oBanne u koHAeHcanus. VcnapeHue u kurieHne. AGCONTIOTHAS U OTHOCUTENbHAS BIXKHOCTh
Bo3ayxa. HaceieHnslil nap. Y nenpHas Teriora napooOpasoBaHusl. 3aBUCMMOCTh TEMIIEPATyphl KUIIEHHUS OT
JIABJICHUS.



Teépmoe Teno. Kpucramiuueckue U amopdHbie Tena. AHU30TPONHS CBOWCTB KpUCTAILIOB. JKuakue
kpuctayuibl. CoBpeMeHHBIC MaTepuanbl. [lnaBieHue W KpucTauu3aius. YJenabHas TEIUIOTa ILIaBJICHUS.
CyOnumariusi.

YpaBHeHUE TEIIOBOro OanaHca.

TexHuYecKkne yCTPOWCTBA M MPAKTHYECKOE MPUMEHCHHE: THTPOMETP M IICUXPOMETp, KaJIOpUMETD,
TEXHOJIOTUHU TIOJIYYCHUS COBPEMEHHBIX MaTEPUaJIOB, B TOM YMCJIC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Lemoncmpayuu

CBoliCTBa HACKIILICHHBIX MTAPOB.

Kunenve npy NOHWKEHHOM JIaBJICHUY.

Crioco0Obl U3MEPEHUS BIIaYKHOCTH.

HaGuroieHre HarpeBaHus | IJIaBJICHUST KPUCTALTHYECKOrO BEIIECTBA.

JeMoHcTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

N3mepeHre OTHOCUTEBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. DaexkTpoaMHaMHuKa

Tema 1. Inekmpocmamura

OnexTpu3amus Teln. OJEeKTpUdecKuid 3apsan. JlBa Buma 3JIEKTpUUYECKUX 3apsfoB. [IpoBogHUMKH,
JUDJIEKTPUKH ¥ TIOTYITPOBOJHUKN. 3aKOH COXPAHEHUS dJICKTPUUECKOTO 3aps/ia.

B3anmonetictBue 3apsamoB. 3akoH KynoHa. ToUedHBINA SIEKTPUYECKHH 3aps. DIEKTPUUECKOE TOJIE.
HanpsbkénHocTh  anekTpuueckoro mnons. IIpuHnoun —cynepno3unuMu — 3JeKTpUYecKux rnosed. JlnHuum
HAaMPSHKEHHOCTH AJIEKTPUIECKOTO TIOJIS.

Pabora cunm »aekTpocratmdeckoro monsa. llorennman. Pasmocte morteniuanos. [IpoBogHuku u
TVDIIEKTPUKH B DJIEKTPOCTATHUECKOM Tole. J{uaneKkTpraeckas mpoHUIIaeMOCTb.

OnextpoéMiocTh. KoHaeHcaTop. DIeKTpOEMKOCTh INIOCKOTO KOHACHCATOpa. DHEPTHs 3apsDKEHHOTO
KOH/IeHCATOopa.

Texnudyeckne  ycTpoWCTBAa W TMPAaKTHYECKOE  IPUMEHEHHE:  DJIEKTPOCKON,  JJIEKTPOMETD,
JNEKTPOCTaTHYECKasl 3allWTa, 3a3eMJICHHE JJIEKTPOIPHOOpPOB, KOHAEHCATOP, KOMHMPOBAJIBHBIA ammapar,
CTpYWUHBIN TIPUHTED.

Jlemoncmpayuu

Y CTpoiicTBO M NPUHIIMI ASUCTBUS dIEKTPOMETpA.

B3anMopelicTBre Ha3IEKTPU30BAHHBIX TEI.

DNEeKTpUIEeCcKOe TIoNe 3apsHKEHHBIX Tell.

[IpoBOAHUKH B 3IEKTPOCTATHIECKOM IIOJIE.

DNeKTpocTaTHIECKast 3aIuTa.

JVDIEKTPUKH B JIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMAAH TUTACTHUH, PACCTOSHUS MEXIY
HUAMU U TUJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

N3mepenne »1ekTpoEMKOCTH KOHASHCATOpA.

Tema 2. llocmoannwtit anexkmpuueckuii mox. Toxu é paznuunvix cpedax

DNEeKTPpUYECKHid TOK. YCIIOBHSI CYIIECTBOBAHUS 3JEKTPUYECKOTO ToKa. McTrouHuku Toka. Cuiia TOKa.
ITocTosiHHBIN TOK.

Hanpsxenue. 3akon OMa Jyist yuacTKa LEMHu.

DJNeKTpUYeckoe COMPOTUBIICHWE. YJenbHOE CONpOTHBICHWE BemlecTBa. llociemoBarensHoOe,
napauieIbHOe, CMEIIAaHHOE COeIMHEHNE ITPOBOIHUKOB.

Pabora snexTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTD JIEKTPUIECKOrO TOKA.

ONEeKTPOIBIIKYIIAsl CUja U BHYTPEHHEE COMPOTHUBICHHE HCTOYHMKA TOKa. 3akoH OMma Uisl MOJHOM
(3aMKHYTOI1) DIIeKTpUIecKoil enu. KopoTkoe 3ambikanue.



ONeKkTpoHHAasE TMPOBOJUMOCTH TBEPABIX METAIOB. 3aBHCUMOCTH CONPOTHBICHHS METaUIOB OT
Temmnepatypbl. CBEpXIIPOBOIUMOCTb.

OnekTpuyeckuil TOK B BakyyMme. CBOHCTBA AJIEKTPOHHBIX ITyYKOB.

[onynpoBognuku. CoOCTBeHHass U TNpUMecHas MPOBOIUMOCTH MONYNpOBOTHHKOB. CBoiicTBa p—N-
nepexona. [TomynpoBoJHHKOBBIE TPUOOPHI.

DneKkTpuyeckuii TOK B PACTBOpaX M pacljaBax 3JIEKTPOIUTOB. ODIEKTPOIUTHYECKAs JUCCOIHMALINS.
DNEKTPOITHU3.

OnexTpudeckuil TOK B ra3ax. CaMOCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3psaa. Monuus. [Inazma.

Texuuueckne ycTpoicTBa U MPAKTUIECKOE IPUMEHEHHE: aMIIEPMETP, BOJIILTMETP, PEOCTAT, UCTOUHUKH
TOKa, 3JICKTpOHArpeBaTeNbHBIE MPUOOPHI, 3JIEKTPOOCBETHTENBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS,
BaKyyMHBII THO/, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IO/, TabBAHUKA.

Lemoncmpayuu

Uzmepenvie cHITbl TOKA M HATPSKEHUSL.

3aBUCHUMOCTh COMPOTHBIICHUS MJIMHIPUYSCKUX TPOBOIHUKOB OT JUTMHBI, IUIOMIAIU MOIMEPEYHOro
CeueHHs M MaTepuala.

CMermanHoe coeIMHEHHE TIPOBOTHUKOB.

[IpsmMoe m3MepeHue AmeKkTpoABHKYyIIeH cuibl. KopoTkoe 3aMblkaHWE TajlbBaHUYECKOTO JJIEMEHTa M
OIlEHKA BHYTPEHHETO COMPOTHBIICHHS.

3aBHCUMOCTH CONIPOTHBIICHUSI METAIIJIOB OT TEMIIEPATYPHL.

[IpoBOAMMOCTE 3IIEKTPOIIUTOB.

HckpoBoil paspsii 1 TpOBOAMMOCTh BO3yXa.

OMHOCTOPOHHSIS TPOBOJAMMOCTH JIMOJIA.

Yuenuuecruii sxcnepumenm, nabopamoprvie pabomuol

N3ydenne cMemanHOro COeAMHEHUS PE3UCTOPOB.

N3mepenwne aIeKTpoaBHIKYIIEH CHITBI HCTOYHUKA TOKA ¥ €T0 BHYTPEHHETO COMPOTHUBIICHHUS.

Hab6monenme anexTpoaunsa.

Me:xknpenMeTHble CBSI3U

M3yuenmne xypca ¢uzuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBIISETCS C YUETOM COIEPKATEITHHBIX
MEXKIIPEIMETHBIX CBs3€l C KypcaMy MaTeMaTHKH, OMOIOTHH, XUMUH, reorpadyn 1 TEXHOIOTHH.

Mesicnpeomemnvle nouamusi, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO ITO3HAHUS: SBIICHHE,
Hay4dHBIA (akT, Tunore3a, ¢uUINUECKas BeIMYWHA, 3aKOH, TEOpHUs, HAON0AeHNe, HKCIEPUMEHT,
MOJIEIIPOBAHKE, MOJIENb, H3MEPEHHE.

Mamemamuxka. pelnieHre CHCTEMBl YpaBHEHH, THHETHas (yHKIMs, mapabona, Tuiep0oia, ux rpadukm
W CBOICTBAa, TPHUTOHOMETpHYECKHE (YHKIMH: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTE€HC, OCHOBHOE
TPUTOHOMETPUIECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKITNU Ha OCH KOOPIWHAT, CJIOKEHHNE BEKTOPOB.

buonozusa: mexaHmdeckoe ABMKEHHE B KUBOW mpupone, Mud@dy3us, ocMOC, TEITO0OMEH >XHBBIX
OpTaHU3MOB (BUIBI TEILIONEPEIayl, TEIUIOBOE PABHOBECHE), JNIEKTPHUECKHUE SIBICHUS B )KUBOH IPUPOJIE.

Xumus: MUCKPETHOE CTPOSHHE BENIECTBA, CTPOSHHE aTOMOB M MOJIEKYJ, MOJb BEIIECTBA, MOJSIpHAs
Macca, TEIUIOBBIE CBOWCTBAa TBEPIBIX TeN, J>KUIKOCTEH M Ta30B, JIIEKTPUYECKHE CBOWCTBA METAJIIOB,
ANEKTPOTUTHYECKAS JUCCOLHAIINS, TaThBAHHKA.

T'eoepagua: BnaxHOCTh BO3IyXa, BETPHI, OAPOMETP, TEPMOMETP.

Texuonocus: mpeoOpazoBaHNe IBUKEHWH C WCIOIH30BAHMEM MEXaHU3MOB, YYET TPEHUS B TEXHHKE,
TIOJIIIMITHAKY, HCIIONIb30BAaHNWE 3aKOHA COXpaHEHWS WMIyJhCa B TEXHUKE (pakera, BOIOMET U JIpyTHe),
JBUTATENh BHYTPEHHETO CTOpaHUs, MapoBas TypOWHA, OBITOBO XOIOAWIHHHUK, KOHIUIIMOHED, TEXHOJIOTHH
TONTy4eHHs] COBPEMEHHBIX MaTepHaioB, B TOM YHCJIE€ HAHOMATEPHAIOB, W HAHOTEXHOJIOTHH,
JNIEKTpOCTaTHYECKas  3allluTa,  3a3eMIIEHHE  JJIEKTPONpHOOpOB,  KCEPOKC, CTPYHHBIA  TPUHTEP,
AJIEKTpOHATPEBATENbHBIE TPHUOOPHI, AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TAITEBAHUKA.

11 KJIACC



Paznen 4. DaexkTpoauHaMmuka

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHAaAA UHOYKYUA

[Tocrosiuuble MarHuThl. B3auMonelcTBHE TMOCTOSHHBIX MAarHuToB. MarnutHoe mone. BekTop
MAarHuTHOM MHAYKUMH. [IpuHIMN Cynepno3uiuu MarHUTHBIX nojei. Jlunuu marautHOM mHAyKuuu. KaptuHa
JIMHAWA MarHUTHON MHIYKIIMH TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnuTHO€e ToJie MPOBOMHMKA C TOKOM. KapTuHa JMHUNA WHIYKIIUA MAarHUTHOTO TIOJS JJIUHHOTO
MPSMOTO TPOBOJHHUKA W 3aMKHYTOIO KOJBIIEBOTO MPOBOIHMKA, KATYIIKH ¢ TokoM. OmwIT 3pcrena.
B3aumonelicTBue MIPOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIyJIb M HalpaBIICHUE.

Cuna Jlopenila, €€ Moaynb W HampaBjieHHe. J[BKeHUE 3apsDKEHHOM YacTUIBl B OJHOPOJIHOM
MarHuTHOM moJie. Pabora cuibl JlopeHiia.

SIBnenue smeKTpoMarHuTHON WHAYKIMH. [10TOK BekTOpa MarHUTHOW WHIYKIIMH. DJEKTPOABIDKYIIAS
cuiIa MHAYKIIUY. 3aKOH JIEKTPOMarHuTHOW UHIyKIuu dapaes.

BuxpeBoe snekTpudeckoe moiie. DJIEKTPOJABIKYINAS CHJIa WHAYKIIMH B MPOBOJHUKE, ABUKYIIEMCS
MIOCTYIATEIHHO B OTHOPOITHOM MarHUTHOM TIOJIE.

ITpaBuio Jlenna.

NHIyKTUBHOCTD. SIBIIEHNE CAMOMHIYKITUU. DIEKTPOABUKYIIAS CHUIa CAMOUHYKITHH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DNEKTPOMATHUTHOE TIOJIE.

TexHudeckne yCTpONCTBA W TMPAKTHYECKOE MPUMEHEHWE: TOCTOSHHBIE MAarHUTHI, SJICKTPOMATrHUTHI,
AJIEKTPOABUTATENh, YCKOPUTEIH JIEMEHTAPHBIX YaCTHUIl, HHIYKITMOHHAS TI€Yb.

Jemoncmpayuu

OmnsiT Opcrena.

OTKIIOHEHHE AIIEKTPOHHOTO ITyYKa MarHUTHBIM II0JIEM.

JlvHIM WHAYKIIUA MarHUTHOTO TIOJI.

BzaumonelicTBue AByX TPOBOJHUKOB C TOKOM.

Cuta Amrepa.

HetictBue cuiibl JIopeHIla Ha MOHBI BJIEKTPOJIUTA.

SIByieHME 3JIEKTPOMArHUTHON MHIYKITUU.

IIpaBuno Jlenna.

3aBUCUMOCTb DIEKTPOABHKYIIEH CHITBI MHAYKITMHN OT CKOPOCTA N3MEHEHHSI MAarHUTHOTO TTOTOKA.

SIBneHne caMOUMHTyKIU Y.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul

W3ydenne MarHuTHOTO OIS KATYIIIKA C TOKOM.

HccnenoBanne neficTBUS TOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

Hccnenosanne sSBICHUS IEKTPOMATHUTHOW WHIYKIIHH.

Pazgen 5. Kosebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUmMHbLE KONEOAHUS

KonebarensHass cucrema. CBoOomHble MexaHWYeckne KojiebaHus. [‘apMoHnWueckne KomeOaHMUS.
[lepron, wacrora, ammumryna u (asa xonebanuii. IlpyxuHHBI MasTHUK. MaTeMaTHYeCKUH MasTHUK.
YpaBHeHrEe rapMOHUYecKUX KonebaHui. [IpeBparienne sHepruu pyu TapMOHUIECKHAX KOJIEOaHUSX.

Konebarenpubiii koHTYp. CBOOOMHBIE 3JIEKTPOMArHUTHBIE KOJeOAaHUS B HJICATEHOM KONEOATEIbHOM
KOHTYpe. AHaJOrWsi MEeXAy MEXaHWYeCKUMH M JIIeKTPOMAarHUTHBIMH Konebanusmu. Popmyma TomcoHa.
3aKOH COXpaHEHUS YHEPTUHU B UICATBHOM KOJIeOaTeTbHOM KOHTYE.

[IpencraBnenue o 3aryxaronmx KoinebaHWAx. BEIHYyXIeHHbIE MexaHWUYecKhe KoieOaHus. PezoHaHc.
BreiHyX 1eHHBIE DIIEKTPOMATHUTHBIE KOJICOaHMS.

[Tepemennsiit Tok. CuHyCOMJANbHBINA EepEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOI0 TOKA. AMIUIUTYAHOE
U JCHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U HANPSKEHUS.



Tpancdopmatop. [IponsBoacTBo, nepenaya u MOTPeOICHUE DIIEKTPUUIECKONH YHEPTUH. DKOIOTHYECKHE
PUCKH TIpH TPOU3BOACTBE 3JIEKTpOdHEpruu. KylbTypa HCIONB30BaHUS DIEKTPOIHEPTHH B TOBCEIHEBHOU
KHU3HH.

Texuuueckne yCTPOHCTBA W MPAaKTUYECKOE TPHUMEHEHHE: DJJIEKTPHUYECKUH 3BOHOK, T'€HEpaTop
MepEeMEHHOr0 TOKa, JINTHUMU 3JIeKTpOIepenay.

Lemoncmpayuu

Hccnenosanue napaMeTpoB KojeOaTeNbHON CUCTEMBI (TPYXUHHBIN WM MaTeEMaTHUYECKUI MasiTHUK).

HaGiroieHue 3aTyxaronux KojieOaHui.

HccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HaGuonenue pe3oHaHnca.

CBoOOTHBIE IEKTPOMArHUTHBIE KoJeOaHMsI.

OcmmorpaMMbl  (3aBUCHMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHH) JUISl 3JIEKTPOMAarHUTHBIX
KonebaHui.

Pe3onaHc npu nocie0BaTeNbHOM COSIMHEHHH PE3UCTOPA, KATYIIKK HHIYKTHBHOCTH M KOHJ/ICHCATOPA.

Mopnenb TMHUY 3JIEKTPOIIEpENAYH.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabomol

I/ICCJ'ICILOBEIHI/IG 3aBUCUMOCTH TI€pUOaa MaJlbIX KOJ'IG6aHHI71 rpy3a Ha HUTU OT JJIWMHBI HUTU U MaCChI
rpysa.

HccnenoBanne nepeMeHHOT0 TOKA B IIEMH U3 MTOCIEI0BATEIBHO COSTMHEHHBIX KOHIEHCATOPA, KATYIIKH
Y pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazHunHble 60JIHbL

Mexannueckrne BOIHBI, yciIoBUS pacripoctpaneHus. [leprog. CkopocTh pacnpocTpaHeHHS W JUTHHA
BoIHBL. [lonepeynsle U npojionbHbIe BOHBL. MHTepdepenHus u qudpakinus MEXaHNISCKUX BOJH.

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

ONeKTpOMarHUTHbIE BOJHBI. Y CJIOBUS M3JIyYCHHUs 3JIEKTPOMAarHUTHBIX BOJNH. B3auMmHass opueHTaius
BekTopoB E, B, V B osnekrpomarHuTHOH BonHE. CBOMCTBA DJICKTPOMArHUTHBIX BOJH: OTpaKeHUE,
IpeOMIICHHE, TOIApH3alys, Tudpaxuus, naTepdepeHus. CKopocTb HJIeKTPOMArHUTHBIX BOJH.

[Ikana 351eKTpOMarHuTHHIX BOJIH. IIpuMeHeHne 371eKTpOMarHuTHbIX BOJIH B TEXHUKE U OBITY.

IIpuHIMIBI pafuoCBsI3U U TeneBUIeHUs. Panuonokanus.

ONeKTpOMarHUTHOE 3arpsi3HEHUE OKPY’KaloIeil cpesl.

Texuuueckue  yCTpoHCTBA W NPAKTUYECKOE  IIPUMEHEHHE: MY3bIKAIbHbIE  HHCTPYMEHTHI,
YIBTPa3BYKOBas AWAarHOCTMKAa B TEXHUKE M MEIUIMHE, DPajap, paauolnpUEMHMK, TEIEBU30p, AHTEHHa,
tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPaHEHHUE MONIEPEUHBIX U MPOIOIbHBIX BOJIH.

Konebmromeecst Teno kak HCTOUYHHK 3BYKA.

Habnronenue otpaxxeHus ¥ MpeNoMIICHNUS MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny U mudpaKkiyui MEXaHHIECKUX BOJH.

3BYKOBOM pe30HAHC.

HaGumroienie cBsI3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTYON M YaCTOTON KOJIeOaHUA.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaKEHHWE, MPEIOMIICHHE, NOJIspH3auus,
TG paxiws, tHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. IlpsmonnHeiiHoe pacnpocTpaHeHHe cBeTa B OQHOPOIHOM cperne. Jlyu csera.
TodeuyHsblii HICTOUHUK CBETA.

Otpakenue cBera. 3aKOoHBI OTpaxkeHus cera. [locTpoeHne n300pakeHni B IIIOCKOM 3€pKaJie.

[Ipenomnenne cBera. 3aKOHBI MPETOMIICHHUS cBeTa. AOCOMIOTHBIN MOKa3aTenb npenomieHus. IlomHoe
BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroi mosTHoro BHYTPEHHETO OTPasKEHHUSL.

Hucnepcus ceera. CinoxxHbIN coctaB Oenoro csera. Lger.



ColOupatommye u paccerBaromiie JUH3bl. ToHKas juH3a. DOKyCHOE paccTOSHHE M ONTHUYECKasl Chia
TOHKOH JuH3BI. [locTpoeHne n300paskeHH B COOMpAIONIMX W paccerBaromMX JMH3aX. PopMyia TOHKOH
JIMH3BL. Y BENWYEHNE, 1aBaeMOE JIMH30H.

[Ipenenbl pUMEHNMOCTH TEOMETPUYECKON ONTHKH.

Bonnosas ontuka. WuTepdepenuus cera. KorepeHTHble HMCTOYHHMKH. YCIIOBHS HaOMNIOJCHHS
MaKCUMYMOB 1 MUHIMYMOB B HHTePQEPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHKOB.

Hudpakumst cBera. JudpaknuonHas pemérka. YcioBue HaOMIOACHHS TIABHBIX MaKCHMyMOB MpHU
naJeHN MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIUOHHYIO PEHIETKY.

ITonspusanus ceera.

Texuuueckne ycTpoiicTBa M MpPaKTUYECKOE MPUMEHEHHE: OUYKH, Jymna, (oToanmnapar, MPOSKIIMOHHBIH
anmapart, MUKPOCKOII, TEJIECKOIT, BOJIOKOHHAS ONTHKA, TUPPAKIUOHHAS PEHIETKA, TTOJISIPOU].

Lemoncmpayuu

[IpsimonuHeltHOE pacripocTpaHeHne, OTpakeHUeE U MpesioMiieHne cBeTa. OnTudyeckrue mpruoopsl.

[TomHOE BHYTpeHHEe oTpakeHue. Mojienb CBETOBO/IA.

HUccnenoBanue cBONCTB M300payKEHHH B TUH3AX.

Monenn MUKpPOCKOTa, TeNecKomna.

HaGmonenune natepdhepeHny cBera.

HaGuronenue qudpakiuu cBera.

Hab6monenmne mucriepcuu cBera.

[Tomydenue criekTpa ¢ MOMOIIBIO TPU3MBL.

[Mony4enue crekTpa ¢ MOMOIIBIO JU(PPAKIIMOHHOW PEIIETKH.

Hab:mronenne momsipu3aiiuy cBeTa.

Yuenuuecruii sxcnepumenm, nabopamoprvie pabomuol

N3mepenne mokaszaTesns MPETOMIIEHHUS CTEKIA.

HccnenoBanme CBOMCTB N300pa)KeHUH B JTMH3AX.

Habmonenme mucrepcuu cBeTa.

Paznen 6. OcHOBBI clIeHATBLHON TEOPHH OTHOCHTEIbHOCTH

I'panunibl  mpuMEHMMOCTH  Kjlaccuuecko — MexaHuku. [locTynmarel  cnelMajJbHOM — TEOpUH
OTHOCHUTEIBHOCTH: HMHBAPHAHTHOCTH MOAYJS CKOPOCTH CBE€Ta B BaKyyMe, IPHUHIMII OTHOCHTEIBbHOCTH
OHHIITENHA.

OTHOCUTENBHOCTD OTHOBPEMEHHOCTHU. 3aMeUIeHIE BPEMEHH U COKPAILEHUE [UINHBL.

OHeprus ¥ UMIYJbC PEIATUBUCTCKON YaCTHIIBL.

CBs13b Macchl ¢ HEPTHEH U UMILYJIBCOM PEIATUBUCTCKON YaCTHIBL. DHEPTus IOKOS.

Paznen 7. KpantoBasi puszuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®otonbl. Dopmymna [Imanka cBsa3u sHEPTUN HOTOHA C €r0 YACTOTOW. DHEPTHUS U UMITYIIBC (POTOHA.

OtkpeiTie u uccrnenoBanue ¢orodddexra. Ombitel A. I'. CromeroBa. 3akoHbI (oTtodddekra.
VYpasaenue DitHmreitHa st poroaddexra. «KpacHas rpanuma» dporodddexra.

Jasnenwne ceera. OnbITh I1. H. JIcOenena.

XUMHYECKOE IEICTBHE CBETA.

Texuuueckue ycTpoHCTBa M IPAKTUYECKOE NpUMEHEHHe: (hOTO3IeMeHT, (HOTONATUMK, COHEUHAS
Oarapesi, CBETOANO.

Lemoncmpayuu

®otorh ekt Ha ycTaHOBKE C ITMHKOBOH TLIACTHHOM.

Uccnenosanne 3akoHOB BHeEMIHETO (HhOTOdPdeKTa.

Cseroauoy,.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma



Mogens atoma Tomcona. OnbiTel Pesepdopaa mo paccesnuro o -uactull. [lnanerapnas Mmoaenb aToma.
[octynater bopa. Uznydenune u mornomenne (OTOHOB MpU MEPEXoie aToMa C OAHOI'O0 YPOBHS SHEPrUU Ha
npyroil. Bunel criektpoB. CrekTp ypoBHEN 3HEPTHH aToMa BOJOPO/a.

Bonnossie cBoiicTBa yactuil. Bomusl ne bpoiinsa. KopmyckynsipHo-BOITHOBOM Ayamu3M.

CHoHTaHHOE U BBIHY)KJICHHOE U3JTyueHHE.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: CIIeKTPalbHbBIN aHalIu3 (CIIEKTPOCKON), J1azep,
KBaHTOBBI KOMIIBIOTED.

Lemoncmpayuu

Mogens omnbita Pesepdopaa.

Onpeznenenvie JUIMHBI BOJTHBI JIa3epa.

Habnronenue mnHeHYaThIX CIIEKTPOB U3IMyYCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomoi

HaGuroieHue auHeHyaToro CrekTpa.

Tema 3. Amomnoe aopo

OKCIIepUMEHTHI, JI0Ka3bIBAIOIINE CIIOXKHOCTh CTPOeHHS Aapa. OTKpBITHE Paau0aKTUBHOCTU. OIBITHI
Pesepdpopna mo ompeneneHUI0 cocTaBa paavoakTUBHOro wu3iydeHus. CoiictBa anb(a-, Oera-, ramma-
HU3IyUYCHHA. Binsaue pPaarOaKTUBHOCTU Ha KUBBIC OPTaHU3MBI.

OtkpeiTHE TIpOoTOHA M HeiTpoHa. Hykionnas mozpens simpa [eiizenOepra—lMBanenko. 3apsy sipa.
Maccooe uncio sapa. M30Tomnsl.

Annba-pacnag. ONEKTpPOHHBIA W  TO3WTPOHHBIM  Oera-pacman. ['amma-usiydeHue.  3akoH
PaaMOaKTUBHOTO pacraja.

DOHeprus CBs3W HYKIOHOB B siApe. SlnepHbie cuibl. Jledekt Maccol sapa.

SnepHbie peakiuu. JleneHue u CUHTE3 Sep.

Snepubrit peaktop. TepmosmepHbiid cuHTe3. [IpobiaeMbl W TIEPCIIEKTHUBHI SIEPHONW JHEPTETHUKH.
DKOJIOTHYECKUE aCTIEKTHI S/IEPHOM SHEPTETHKH.

OneMeHTapHbIe 9acTUIBl. OTKPBITHE TTO3UTPOHA.

Merozap! HAOMIOASHNUS U PETHCTPAIMH SJIEMEHTAPHBIX YACTHII.

dyHIaMeHTaIbHbIC B3aUMOACHCTBHI. EMMHCTBO PU3NIECKON KapTHHBI MUPA.

TexHHUecKrne yCTpOMCTBA M MNPAKTUYECKOE IMPUMEHEHHUE: NO3UMETP, Kamepa BuiibcoHa, snepHbIN
peakTop, aToMHas 6omMoa.

Jlemoncmpayuu

Cu€runK MOHM3HUPYIONIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoprwie pabomul
HccnenoBanre TPEeKOB 9acTHII (ITO TOTOBBIM (oTorpadusam).

Pazpen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otansl pa3BUTUS aCTpOHOMHUH. 1IpHKiIagHOe 1 MUPOBO33pEHYECKOE 3HAUCHNE aCTPOHOMMUHU.

Bun 3Bé3nHoro HeOa. Co3Be3nus, sipKue 3BE31bI, IUIAHETHI, X BUIUMOE JBIKEHHUE.

ConHedHas cucteMa.

Connne. ConHeyHas akTUBHOCTb. HMcrounuk sHeprun ConHua M 3BE3A. 3BE3ABI, UX OCHOBHBIE
XapaKTEepUCTUKH. J[marpaMma «CIEKTPaJIBHBIN KIIACC — CBETUMOCTBY. 3BE3MBI TTIaBHON IOCIIEIOBATEIBHOCTH.
3aBUCHMOCTB «Macca — CBETUMOCTBY IS 3BE3/ TTIaBHOM IOCIIENOBATENBHOCTH. BHyTpeHHEee cTpoeHue 3BE3 .
CoBpeMeHHBbIE TIPEACTABICHHS O IPOUCXOXKAECHUU U 3BOMONMK COMHIA U 3BE3]]. DTaIlbl )KU3HU 3BE3.

Muineunsiit [1yte — Hama 'anaktuka. [lonoxxenue u asuxenue Conxua B ["anaktuke. TUIBI TaJaKkTUK.
Paguoranaktuku v kBazapbl. YEpHBIE IBIPHI B SIIPaX TrajJakTHK.

Bcenennas. Pacmupenue Bcenennoii. 3axon XaO6ma. Paszberanne ranakrtuk. Teopust bojbmioro
B3pbIBa. PennkToBOE N3TydeHHeE.

Macmrabnast crpyktypa Beenennoii. Meraranakruka.

Hepewménnpie mpobiaeMbl acTpOHOMUH.



Yuenuueckue nabnooenus

HabnroneHnust HEBOOPYKEHHBIM TIJ1a30M C HCIOJB30BAHHEM KOMITBIOTEPHBIX TMPHIIOKEHUN IS
OTpeZIeTICHUs] TONIOKEHUsI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3fus CeBepHOro
MIONTyIIAPHS U SIPKHE 3BE3IBI.

Habmronenus B Teneckon Jlynsl, mnaner, Mieanoro [lytu.

Oo6o0maromnee NOBTOpeHUe

Ponb Qu3ukm U acTpOHOMUHU B SKOHOMHYECKOH, TEXHOJIIOTHYECKON, COMAIbHON U dTHUECKOH cepax
JeATeIbHOCTH YeJIOBeKa, POb K MECTO (PM3UKU U ACTPOHOMHH B COBPEMEHHOW HayYHOW KapTHHE MHpPA, POJb
(u3nueckoli Teopuu B (HOPMUPOBAHUU TPEACTABICHHIA O (DU3UYECKONH KapTHHE MHUpPA, MECTO (DH3MUECKOM
KapTHHBI MHpa B 00IIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHN O IPUPOJIE.

MesxknpenMeTHble CBSI3U

Uzyuenne xypca ¢usuku 6a3oBoro ypoBHs B 11 Kilacce OCyIIECTBISETCS ¢ YUETOM COJIEPKATEIBLHBIX
MEKIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHuKy, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nouamus, CBSI3aHHBIE C H3Y4EHHWEM METOJIOB HAYYHOIO IIO3HAHUSA: SIBJICHUE,
HAy4YHBI (akT, TUnoTe3a, ¢U3NUecKas BEIWYKMHA, 3aKOH, TEOpHs, HaONI0JeHUe, OSKCIIEPUMEHT,
MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuka: pellieHHe CHCTEMbl YpaBHEHWH, TPUTOHOMETpHYecKhe (YHKIMH: CHHYC, KOCHHYC,
TaHTeHC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M UX IMPOEKIINN Ha OCH KOOPJMHAT,
CIIO)KEHHE BEKTOPOB, IIPOM3BOAHBIE JJIEMEHTAPHBIX (YHKIWA, TMPU3HAKKA TOAO0OMS TPEYrOJIHHHUKOB,
orpesiesieHre TUIONIA M IIIOCKUX GUryp u 00bEMa Tell.

buonoeua: >nexTpudeckue SBIEHUS B KUBOH MPHUPOJIE, KOiIeOaTeNbHbIE IBUKEHUS B KHUBOW IPUPOAE,
OIITUYECKHE SBJICHUS B )KUBOU MIPHUPOJE, NEHCTBHUE paTHaIlK Ha )KUBBIE OPTaHU3MBL.

Xumusi: CTpOGHHWE aTOMOB W MOJEKYJN, KPHCTaJUIMYecKas CTPYKTypa TBEPIBIX TEN, MeEXaHWU3MBI
00pa30BaHUs KPUCTAJUTMICCKON PEIIETKH, CIIEKTPAIBHBIN aHaH3.

T'eoepagpua: MarHUTHBIE TIOTIOCA 3€MITH, 3aJI)KH MarHUTHBIX pyH, GOToCchEMKa 3eMHON TTOBEPXHOCTH,
MpencKazaHue 3eMIIETPSICEHU.

Texnonocusi:  JIMHAW  BJEKTpOIEpenad, TIEHEpaTOp IEPEMEHHOrO TOKA, DJIEKTPOJBHUIATEINb,
WHIYKIMOHHAS IIeYb, pajap, paauonpuéMHHUK, TEICBHU30p, aHTeHHa, TeaedoH, CBY-meub, MPOEKIIHOHHBIH
amnmapaTt, BOJOKOHHAS ONTHKA, COJTHEeYHas Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenne ydebHoro mpeaMera «®Pu3nka» Ha ypOBHE cpemHero obmiero oOpa3oBanws (0a30BEIi
YPOBEHB) JIOJDKHO OOECIEUHTh JIOCTHIKEHHE CIEAYIONIMX JIMYHOCTHBIX, METANPEIMETHBIX H MPEAMETHBIX
00pa3oBaTENbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOro mpeamera «Pu3ukay NOIKHBI OTPa)kaTb TOTOBHOCTH U
CIOCOOHOCTh O0YYalOIIMXCS PYKOBOICTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH MO3ULMEH JHMYHOCTH,
CHCTEMOM IICHHOCTHBIX OpHUEHTALWi, [O3UTHBHBIX BHYTPEHHHMX YyOEXAEHHH, COOTBETCTBYIOLIMX
TPaJULUOHHBIM IIEHHOCTSM POCCHHCKOI0 OOIECTBA, PACIIMPEHHE KU3HEHHOIO OMbITa U OIBITA ACSITEIbHOCTH
B IIPOLIECCE PEaNTN3ali OCHOBHBIX HAIpaBlIeHUH BOCIIMTATEILHOMN NEATENbHOCTH, B TOM YMCIIE B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHUSA

c(OpPMUPOBAHHOCTH I'PAXKIAHCKOM MO3UIMK OOyYaromerocss Kak akTUBHOTO M OTBETCTBEHHOI'O WIEHA
poccHiickoro 00IIeCTBa;

MPHUHATHE TPAAULIHOHHBIX O0LIEYETIOBEYECKUX T'YMAaHUCTHUECKUX M AEMOKPATUIECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESATEIBHOCTh B MHTEpEcax I'pakJaHCKOro oOLIecTBa, y4acTBOBAThH B
caMOyIpaBJIeHWHU B 00pa30BaTeIbHON OpraHU3alny;



yMEHHE B3aUMOJACHCTBOBATh C CONMAJbHBIMA WHCTUTYTAMHU B COOTBETCTBHHM C WX (DYHKIMAMH M
Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHUTAPHOU M BOJIOHTEPCKON AESTENBHOCTH;

2) NaTpUOTHYECKOr0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCHICKOM IpayKIaHCKON HMACHTHYHOCTH, NATPHOTH3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHIKCHUSM POCCHHCKMX YYEHBIX B
o0yiacTu (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHUS

c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, STHYECKOTO MTOBEJICHUS;

CIOCOOHOCTH OLIEHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIGHHOCTH, B TOM YHCJIE B ACITEIBHOCTH YUEHOTO;

OCO3HaHHWE JTMYHOTO BKJIAJa B IOCTPOSHHUE YCTOHYHUBOTO OYAYILEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHUS:

ACTETHYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl SCTETUKY HAYYHOTO TBOPUECTBA, PUCYIIEro (QU3NICCKON
HayKe;

5) TpyaoBoro BocnuTaHusAi:

HUHTEPEC K pa3jInyHbIM chepaM npodheCCUOHAIBHOM IEATSILHOCTH, B TOM YHCIIE CBI3aHHBIM C (DU3UKON
W TEXHUKOH, YMEHHE COBEpIIATh OCO3HAHHBINA BhIOOP Oymaymied mpodecchuu M pealn3oBhIBATE COOCTBEHHBIC
KU3HEHHBIE IJIaHEI;

TOTOBHOCTh Ml CIIOCOOHOCTHh K O0Opa30BaHUIO M CaMOOOPa30BaHMIO B 001acT (PpH3WKH HA MPOTSHKEHUU
BCEH KHU3HU;

6) 9K0JIOrM4ecKOro BOCIIMTAHMSI:

c(OPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYPhl, OCO3HAHHE TIIOOAILHOIO XapaKTepa JKOJIOTHYECKUX
po0eMm;

IUIAaHUPOBAHUE UM OCYIIECTBJIEHUE JIEUCTBUA B OKpYyXKalollled cpelle Ha OCHOBE 3HAHUS Iieneit
YCTOHYHMBOTO Pa3BUTHSI YETOBEYECTBA;

pacimpeHre OmbITa AESTENFHOCTH JKOJIOTHYeCKOH HAlpaBICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAHUN
1o QHU3HKE;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS

c(OpMHUPOBAaHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHTHS
(hm3mUecKoi HAyKH;

OCO3HAaHWE IIEHHOCTH HAYYHOH JeATeNbHOCTH, TOTOBHOCTh B TMIpolecce W3Y4YeHUs (DHu3uKu
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEAOBATENBCKYIO ACATENbHOCTh HHIAUBUAYAIEHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble JJoruueckue aeMcTBHA:
CaMOCTOATENBHO (OPMYITHPOBATh U aKTyalTM3UPOBATh MPOOIIEMY, PACCMATPHBATH €€ BCECTOPOHHE;
OIIPENENATh IENH NeITeIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX (DM3MUECKUX SBIICHUSX;
pazpabaTeiBaTh IUTAH pEIICHHs MPOOJIeMBbl C YYE€TOM aHaIW3a HWMEIOIIUXCS MAaTepPHaNbHBIX U
HeMaTepUAIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHUBHI B JISITEIHHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIIHTATOB IIEJISM, OIIEHUBATH PUCKH
MOCJIEACTBHH JEATEIHHOCTH;
KOOPAMHHUPOBATH ¥ BBITONHATH PabOTy B YCIOBHSIX PEAbHOTO, BUPTYAIbHOTO U KOMOMHHPOBAHHOTO
B3aUMOJIEHCTBUS;
Pa3BUBATh KPEATHBHOE MBIIIICHUE TIPU PEICHUH KU3HEHHBIX TTPOOIIEeM.
ba3oBble uccieaoBareabCcKue AeliCTBHS
BIIAJICTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMH OHSATHSIMHA U METOIaMHU (PU3NYECKON HAYKH;



BJIaJIeTh HaBBIKAMH Yy4eOHO-HCCIEJOBATENbCKOW M MPOEKTHOW MAEATeNbHOCTH B 00JacTH (PHU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY IOHCKY METOAOB pelIeHUs 3aaad (U3NUECKOTro
COZIepKaHUsl, IPUMEHEHHIO Pa3InYHbIX METOAOB MIO3HAHMS,;

BJIa/ICThb BUJIAMH JIESITEIBHOCTH 10 MOJTYYEHUIO HOBOTO 3HAHMSA, €ro MHTEPIpETalui, Ipeodpa3oBaHHIO
U MPUMEHEHHIO B Pa3IMYHbIX YYEOHBIX CUTYalHsX, B TOM YHCIIE IPH CO3AaHUHU YU€OHBIX IPOEKTOB B 00JIaCTH
¢buznky;

BBIABJIATH MNMPUYMHHO-CIICACTBCHHLBIC CBA3UM M AKTyaJIM3UPOBATH 3a4avy, BBIABUIaTb TUIIOTE3Y eé
peliCHusA, HaXO0AUTh aPrYMCHTBI U1 IOKA3aTCIbCTBA CBOUX yTBep)KI[eHI/Iﬁ, 3aJaBaTh MapaMETpPbl U KPUTCPHUU
PpeLIeHNUS;

AHAJIM3HUPOBATL MOJYYCHHBIC B XOAC PCIICHUA 3aJadr pE3yabTaTbl, KPUTUYCCKHU OLCHUBATH HX
AOCTOBCPHOCTDL, MPOrHO3UPOBATH U3MCHCHHEC B HOBLIX YCIIOBUAX

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIC 3a7aul B 00Pa30BaTEIbHOMN JIEITEILHOCTH, B TOM YHCIIE PU
n3yueHHn (QU3UKHY;

JaBaThb OLCHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpH06pe’TéHHbII>‘I OIIBIT,

YMETh NIEPEHOCUTHL 3HAHUA 10 (I)I/I?,I/IKG B IMIPAKTUYCCKYIO O6J'IaCTB KHU3HCACATCIBbHOCTH,

YMEeTh HHTETPUPOBATH 3HAHHS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UACHU, IIPEAJIaraTb OPUTrHHAJIBHEBIC ITOAXO0/Abl U PCILICHUS

CTaBUTH HpO6_HeMBI 1 3aJia4yy, JOITYCKAIOMIMUE aJIbTCPHATUBHBIC PCIHICHM.

Pa6oTa ¢ nndopmanueii:

BJIAJICTb HAaBbIKAMH ITOJTYUYCHUA I/IH(i)OpMaIJ;I/II/I (1)I/ISI/IT-IGCKOFO CoACpKaHUA K3 HCTOYHUKOB pPa3HBIX
THTIOB, CAMOCTOSITENIFHO OCYIIECTBISTH TOHCK, aHANM3, CUCTEMATH3AlUI0 U MHTEPIPETAni0 WHPOpMaIyn
Pa3IMYHBIX BUJIOB U OPM MPENICTABIICHHUS;

OIIEHHUBATD JIOCTOBEPHOCTH MH(OPMAIIHH;

WCIONB30BaTh CpPEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHII B pEIIEHUU
KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX W OpPTaHM3AIMOHHBIX 3a7]ad C COOJIOAEHHWEM TpeOOBAaHHHA SPrOHOMHUKH,
TEXHUKH OC30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHUs, TMPaBOBBIX W OTHYECKHUX HOPM, HOPM
HH(POPMAITHOHHON 0E30TaCHOCTH;

CO371aBaTh TEKCTHI (U3WYECKOrO COJEPKAHUS B pa3IMUHBIX (dopMatax ¢ y4EToM Ha3HAYCHUS
WH(POPMAITUH U [IEIEBOH ayJUTOPUH, BEIOHpask ONTUMAIBLHYIO (POPMY MPEJICTABICHHS U BU3yaTH3aInH.

KomMMmyHukaTnBHbIe yHHBepcajibHble yueOHbIe el CTBUS:

OCYLIECTBIIATh OOIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOH A€ TEIbHOCTH;

pacno3HaBaTh NPENIOCHUIKH KOH(DIUKTHBIX CUTYallui U CMST4aTh KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOYKY 3PEHHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEACTB;

[IOHUMAaTh U HCIOIb30BaTh IPEUMYILECTBA KOMAHIHON U MHINBUyaIbHONU PabOTBhI;

BBIOMPATh TEMATHKY W METOIbl COBMECTHBIX ACHCTBUI C y4€ToM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
Kak/10T0 4JIeHa KOJUICKTHBA;

MPUHUMATh eI COBMECTHOM AEATENbHOCTH, OPTaHU3O0BBIBATH W KOOPAMHUPOBATh NEHCTBUS IO €&
JOCTHKCHUIO: COCTAaBJIAThH IJIaH AEHCTBUI, pacnpenessiTh poJid ¢ Y4ETOM MHEHHH Y4aCTHUKOB, OOCYXIaTbh
pe3ynbTaThl COBMECTHON padOTHhI;

OLIGHMBATh KayeCTBO CBOEr0 BKJIAAAa M KaXKIOr0 YYacTHHKa KOMaHAbl B OOLIMM pe3yabTar IIo
pa3paboTaHHBIM KPUTEPHSIM;

IpeasaraTb HOBbIE MPOEKTHI, OLIEHUBATh WAEH C MO3ULMHM HOBHU3HBI, OPUTMHAIBHOCTH, HPAKTHUECKOM
3HaYMMOCTH;

OCYLIECTBJIATh TO3UTHBHOE CTPATETHUYECKOE TIIOBEACHWE B PA3JIUYHBIX CHTYalUsX, MPOSBISATH
TBOPYECTBO M BOOOpa>keHNE, OBITh MHULIUATUBHBIM.

PeryasiTuBHBIC yHHBepcajlbHbIe Y4eOHbIe 1eiiCTBUS
Camoopranusanus:



CaMOCTOSTEIBHO OCYIIECTBIIATh MO3HABATEIBHYIO JCATCIBHOCTh B 00JACTH (PU3MKM M aCTPOHOMHH,
BBISIBJISITH ITPOOJIEMBI, CTABUTH U ()OPMYJTHPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEILHO COCTABJIATH IUIAH PEHICHUS PAacCUETHBIX M KAYECTBEHHBIX 3aJad, IJIaH BBITOTHEHUS
MPaKTUYECKOW PabOTHI ¢ yUETOM UMEIOIIUXCS PECYPCOB, COOCTBECHHBIX BO3MOXHOCTEH M MPEIOYTEHUH;

JIaBaTh OIICHKY HOBBIM CUTYaIlUsM;

pacIIUpATh paMKH Y4eOHOT'0 ITPeIMETa Ha OCHOBE JIMYHBIX PEANOYTCHH;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyYMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh PUOOPETEHHBIN OITBIT;

CHoco0CTBOBATh (DOPMUPOBAHUIO U MPOSIBIICHUIO 3PYIUIIUKA B 00JaCTH (DU3UKH, TIOCTOSHHO IMOBBIIIATH
CBOM 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHb.

CaMOKOHTPOJ1b, IMOUMOHANbHBIA HHTEJLIEKT:

JaBaTh OIIEHKY HOBBIM CHUTYaIlMSIM, BHOCHTh KOPPEKTUBHI B JEATEIHHOCTH, OIICHUBATH COOTBETCTBHE
Pe3yIBTATOB LESAM;

BJIQJICTh HABBIKAMH TI03HABATEIILHOM pe(JEeKCMM Kak OCO3HAHMS COBEPIIAEMBIX JCHCTBHH U
MBICIUTEITHHBIX MTPOIIECCOB, UX PE3yIbTATOB U OCHOBAHUN;

HCIIOIb30BaTh MPUEMBI peIICKCHH IS OLICHKU CUTYaIluH, BIOOPa BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATH MOTHBBI M aPTYMEHTHI APYTUX IIPH aHATN3€E PE3yIbTATOB ACITCILHOCTH;

MIPUHUMATh Ce0sl, TOHMUMasi CBOM HEAOCTATKHM M JOCTOUHCTBA;

MIPUHUMATH MOTHBBI M aPTYMEHTHI APYTUX TIPH aHATN3€E PE3yIbTATOB ACATCILHOCTH;

MIPU3HABATH CBOE TIPABO U MPABO JIPYTHX HA OIMIMOKH.

B mporiecce AOCTMOKEHHUS JMYHOCTHBIX PE3YJIBTATOB OCBOCHMS IPOrpamMMbl MO (U3UKE I YPOBHS
cpenHero oOmero oOpa3oBaHHs Yy OOYYarONMXCS COBEPIICHCTBYETCS JMOIMOHANBHBI HHTEIUICKT,
MIpeanoIararomuii COpMUPOBAHHOCTD:

CaMOCO3HaHM, BKIIOYAIONIETO CHOCOOHOCTH IMOHMMATh CBOE 3MOIIMOHAIHHOE COCTOSHHUE, BHUAETH
HaIIpaBJICHUS Pa3BUTHS COOCTBEHHOMN YMOITMOHAIBHOMN Cephl, OBITH YBEPEHHBIM B ceOe€;

CaMOpETyJMPOBAHUS, BKIOYAIOUIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTh 33 CBOE
MOBeJIeHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K SMOIHMOHAIBHBIM H3MEHEHHSIM U MPOSBIATh THOKOCTH, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAaLlM{, BKJIOYAIOLIEH CTPEMIICHHE K [OCTHKEHUIO LEIH M YCHEXY, ONTUMU3M,
MHHUIIMATHUBHOCTh, YMEHUE AEUCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh OHUMATh AMOITMOHAIBHOE COCTOSHHUE JAPYTHX, YUUTHIBATH €TI0
MIPH OCYIIECTBICHUH OOMIEHHUSI, CHOCOOHOCTH K COYYBCTBHIO U COTIEPEKIMBAHUIO;

COITMATBHBIX HABBIKOB, BKJIIOYAIONINX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUA C JIPYTHMHU IJIIOJIBMH,
3a00TUTHCS, MPOSBIIATH HHTEPEC U Pa3pemaTh KOHPIUKTHL.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy obyuenust B 10 kJacce mpeaMeTHbIe pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPa)KaTb
chOpMHUPOBAHHOCTH Y OOYJAFOIINXCS YMEHHIA:

JEMOHCTPUPOBaTh Ha MPHUMEPax Polb W MECTO (QU3UKH B (OPMUPOBAHMHM COBPEMEHHOW HAy4IHOU
KapTHUHBI MUPA, B PA3BUTHU COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B MPAKTHYECKON AEATEIbHOCTH JIIOEH;

YUUTHIBaTh TPAaHUIBl TNPUMEHEHUS W3YyYEHHBIX (U3UYECKHX MOJeNel: MaTepuaibHas TOuKa,
WHepLHalbHAs CHCTeMa OTCYETa, aOCONIOTHO TBEPIOE TENO, WACAIBbHBIM Ta3, MOIETH CTPOCHHUS Tra3oB,
XKHUJIKOCTEH U TBEPBIX TEJl, TOUCUHBIN AJIEKTPUUECKUI 3aps IPpY pelieHnH QU3HUECKHX 3a/a4;

pacmo3HaBaTh (U3MUECKHE SIBIEHUS (Tpolecchl) M OOBACHATH WX Ha OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOPHUHM CTPOCHHUsS] BEUIeCTBA M HJIKTPOJWMHAMUKU: PpaBHOMEPHOE U
PaBHOYCKOpPEHHOE MpPSIMOIMHEHHOE MBHM)KEHHE, CBOOOJHOE TMaJeHHE Tel, IBH)KEHHE I10 OKPY>KHOCTH,
WHepLus, B3auMoaercTere tei, quddysusi, OpOyHOBCKOE IBHXKEHHUE, CTPOCHUE JKUAKOCTEH M TBEPABIX Tel,
n3MeHeHue o0bEMa Tel NpU HarpeBaHUW (OXJIAXKICHWH), TEIUIOBOE PABHOBECHE, MCIIAPEHUE, KOHICHCAIIMS,
IIJIaBJIEHUE, KPUCTAIIIIN3AIHs, KATIEHNE, BIAKHOCTh BO3/1yXa, MTOBBIIIIEHUE NAaBJICHNS Ta3a IIPU €ro0 HarpeBaHUU



B 3aKpBITOM COCYZE€, CBSI3b MEKIy MapamMeTpaMH COCTOSIHHS ra3a B HM30MIpOLeccax, JJEKTpHU3alus Tell,
B3aMMOJICUCTBHE 3apsIiOB;

OINUCHIBATH MEXaHWYECKOE JABIKEHUE, HCIOb3ysl (U3NYecKHue BEIMYUHBI: KOOPAMHATA, IIYTh,
MepeMelIeHne, CKOpOCTh, YCKOpEHHe, Macca Tela, CHJIa, HMIYJIbC Tela, KUHETUYecKash OJHEpPIHs,
MOTEHNMAaJbHAsl JHEPrHs, MexaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; NMPH ONHCAHUH MPABHUIBHO
TPAKTOBATh (I)I/I3I/I‘ICCKI/II>1 CMBICJT UCITIOJIB3YEMBIX BCINYHH, UX O603Ha‘lCHI/IH N ¢AUHUIBI, HAXOJHUTH (I)OpMy.]'H)I,
CBA3bIBAIONINEC JaAHHYIO (I)I/I3I/I‘-ICCKYIO BCIIMYUMHY C APYTMMU BCINYHNHAMU,

OMNUCBIBATL HM3YYCHHBLIC TCIIJIOBBIC CBOMCTBA TeI M TEIJIOBBIE SABJICHUA, UCIIOJIb3Ys (1)I/I3I/IHCCKI/IC
BCIIMYMHBL: IAaBJICHUE ra3a, TEMIIEpaTypa, CpCaAHAAd KUHCTUICCKAad SOHEPrusd XaOTUYCCKOr' O ABUIKCHUA MOJICKYJI,
CpeqHeKBaJpaTH4YHas CKOPOCTh MOJEKYJ, KOJUYECTBO TEIUIOTHl, BHYTPEHHSAA OJHeprus, pabora rasa,
KOC—)(b(bI/IHI/ICHT IIOJIE3HOI'O HeﬁCTBHH TCIUIOBOI'O JABHUIaTeiIsd; IIPU ONHCAHUM IIPABUJIIBHO TPAKTOBATh
(U3NYECKMIA CMBICTT HWCIOJNB3YeMbIX BEIWYMH, WX O0O3HAUYeHHS | CIUHUIIBI, HaXOAUTh (OpMYIIbI,
CBA3bIBAIONINE TAHHYIO (I)I/I?,I/I'—ICCKYIO BCIIMYMHY C APYTMMU BECINYHNHAM,

OIMCHIBaTh M3y4YEHHbIE 3JIEKTPUYECKHE CBOMCTBA BEIIECTBA M IJIEKTPHUUECKHE SBJIEHMS (IIPOIIECCHI),
HCIIOJIb3YA (bI/ISI/I‘IeCKI/Ie BCIIMYUHBI: BHGKTpI/I‘{eCKI/Iﬁ 3apsjl, SJCKTPUUYCCKOEC II0JIC, HaHpH)KéHHOCTL T10JI,
MOTCHIHAJI, PAa3HOCTb IOTCHOUAJIOB, IpPHU OINUCAHWU T1PAaBHUJIBHO TPAKTOBATh (1)I/I3I/I‘ICCKI/II71 CMBICJI
HCIIOJIb3YEMbBIX BCJIWYUH, HX 0003HauYeHUs U C€AWHUIIbI; YKa3bIBaThb q)OpMYJ'IBI, CBA3bIBAIONIUEC JAaHHYIO
(hM3UUECKYI0 BETMUNHY C APYTUMH BETUYHHAMU;

aHAJIN3UpOBaTh (1)H3quc1<1/1e IMpoUeCChbl WU SABJICHUA, HUCIIOB3Yd (1)I/I3I/I‘ICCKI/IC 3aKOHBI W TPWUHIUIIBI:
3aKoH BceMupHOro taroreHus, |, 1 u |1l 3axonsr HeioToHa, 3aK0H COXpaHEHHS MEXaHWYECKOH YHEPTHH, 3aKOH
COXpaHCHUA UMITYJIbCa, MPUHOUII CYNCPIO3UIUNU CHJI, MPUHOHWII PaBHOIPAaBHUA HWHEPLHUAIBHBIX CHUCTEM
oTcuéra, MOJICKYJSPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHS BEIECTBA, Ta30BBIE 3aKOHBI, CBS3b CpeiHEH
KHHETHYECKOH DSHEPTUHM TEIUIOBOTO IBIDKEHUS MOJIEKYJI C aOCONIOTHOM TeMIlepaTypou, TEpBBIH 3aKOH
TEPMOJIMHAMUKY, 3aKOH COXPAHEHUS 3JIEKTPUYECKOro 3apsna, 3akoH KynoHa, mpu 3TOM pas3indaTh
CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €ro MaTEeMaTHYCCKOEC BBIPAKCHHE W YCIOBUSA (TpaHUIIBI, OOJIACTH)
IIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIE IIPUHLMIIBI IEHCTBUS MallWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3iuyaTh
yCI0BHUs UX 0€30I1aCHOT0 UCIOIb30BaHMs B IIOBCEIHEBHOM KU3HM;

BBINTOJTHATH YKCIIEPUMEHTHI 110 MCCIICTOBAHUIO (DU3MUECKUX SBICHUH U MPOIECCOB C MCIIONb30BAHUEM
MPSMBIX ¥ KOCBEHHBIX HM3MEPEHHH, MpU 3TOM (OPMYyTUpOBaTH MpoOieMy/3aady W TUIOTE3y y4deOHOro
9KCIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEUIOKEHHOT0 000PYAOBaHUsI, IPOBOAUTE OIBIT U (POPMYIHPOBATH
BBIBOJIBI;

OCYLIECTBIIATh MpSMble MW KOCBEHHbIE H3MEpEeHUs (U3UYECKUX BEJIWYMH, IPH 3TOM BBIOMpATh
ONTHUMAJIbHBIM CIIOCOO M3MEPEHMS U HCII0Ib30BATh U3BECTHBIC METO/BI OLICHKU IOIPEIIHOCTEN U3MEPEHUI;

HCCIIEI0BATh 3aBUCMOCTH MEXIy (pr3nuecKuMy BeIMUYMHAMU C HCIIONb30BaHUEM NPSAMBIX U3MEPEHU,
IPU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHPOBATh PE3yJbTaThl MOIYYEHHOH 3aBUCHUMOCTH (DHU3NYECKHX
BEJINYMH B BUE TaOIHI U rpa)uKOB, AENaTh BBIBOIBI MO PE3yJIbTaTaM HCCIICIOBAHMUS;

coONroaTh TpaBuia 0e30MacHOro TpyAa TpH TPOBENEHUHM FWCCIENOBAHWA B paMKaxX Y4eOHOTO
9KCIEPUMEHTA, YU€OHO-UCCIIENOBATENBCKON U MMPOEKTHOM AESITEIBHOCTU C MCIIOIb30BAHUEM HM3MEPHUTENBHBIX
YCTPOWCTB 1 TaOOPaTOPHOTO 00OPYIOBAHUS;

pemaTh pacuéTHbIC 3aa4u C SBHO 3aJaHHON (PU3NYECKON MOIEINBIO, UCHONb3Ys (U3NUECKHE 3aKOHBI U
MPUHLMIBL, Ha OCHOBE aHajM3a YCJIOBHs 3a7add BBIOMPATh (PU3MYECKYIO MOJEJb, BBIACIATH (PHU3HUECKUe
BEJIMYMHBI U (OPMYIBI, HEOOXOAMMBIE AJsl €€ pEIIeHHs, MPOBOAUTH PACUYETHl M OLIEHUBATh PEabHOCTH
MOJTY4YEHHOT 0 3HaUeHUs (PU3NUECKOI BETHMUMHBI;

pelaTh KaueCTBEHHBIE 3a1a4H: BBICTPAUBATh JOTMYECKH HENPOTHUBOPEUMBYIO LIEMIOUKY PACCYXKICHHUM C
OIIOPOM Ha M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pu3nvecKue sSBICHUS;

WCIOJIB30BaTh IIPH PELICHWM Y4YeOHBIX 3aJad COBPEMEHHbIE HH()OPMALMOHHBIE TEXHOJNOTHH JUIS
MOWCKA, CTPYKTYPUPOBAaHMS, HWHTEPIPETAlMM W MpPEACTaBICHUS Yy4eOHOW U  HAyYHO-TIOMYJSAPHOM
WHPOPMAIlUM, TIOJYYEHHOW U3 pa3IWYHbIX HCTOYHHKOB, KPUTUYECKH aHAJIM3UPOBATH IOTy4aeMYIO
uH(pOpMAaIHIO;



MPUBOJUTH TPUMEPHI BKIaJa POCCUHCKUX U 3apyOCkKHBIX YUYEHBIX-(PU3UKOB B pa3BUTHE HAYKH,
00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

WCIIONb30BaTh TEOPETUYECKUE 3HAaHMS 1O (U3UKE B TIOBCCAHEBHOM IKU3HU I OOecreucHUs
0€30IMaCHOCTH TIpY OOpAaIleHUH ¢ TPUOOpPaMHU M TEXHWYCCKHMMH YCTPOWCTBAMHU, JIJISI COXPAHEHUS 3JI0POBbS U
COOJIFOJIEHUS] HOPM SKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKaroIIei cpeje;

paboTaTh B TPYIIE C BBHITOJHCHUEM pPa3JIMYHBIX COLMATIBHBIX POJICH, IMIIAHUPOBATH pabOTy TPYIIILI,
palMoHaIbHO PACHpPEACNsaTh OO0SI3aHHOCTH M IUIAHUPOBATh JCATCIBHOCTh B HECTAHAAPTHBIX CUTYaIUIX,
aJICKBaTHO OI[CHMBATh BKJIAJ KQXKJIOT'O U3 YYACTHUKOB I'PYIIIBI B PEIICHUE pACCMATPUBAEMOM TTPOOIEMBI.

K konmy obyuenust B 11 kJacce mpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTb
c(hOPMHUPOBAHHOCTH Y O0YJAFOIIUXCS YMCHHIA:

JIEMOHCTPUPOBATh Ha MpUMepax poib U MeCTO (U3MKK B (POPMHPOBAHMM COBPEMCHHOM HAay4HOM
KapTUHbI MHpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJOTHM, B MPAKTUYECKON NEATEIBHOCTH JIIOJIEH,
LIEIIOCTHOCTh M €IMHCTBO (PU3UUECKOM KapTUHBI MUPA;

YUUTBIBATh FPAHUIIBI IPUMEHEHUS N3YUYCHHBIX (PU3NYCCKUX MOJECIICH : TOUCUHBIN DJICKTPUUSCKUI 3apsi],
Jyd CBETa, TOUCUHBIM MCTOYHUK CBETA, SJEpHAsl MOJACTh aTOMa, HYKJIOHHAs MOJETh aTOMHOTO siapa IpH
peteHny GU3NUECKHX 3a/1a4;

pacno3HaBaTh (pu3Mueckue sABJICHUS (IPOIECChI) M OOBACHATH WX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMHUKN M KBAaHTOBOH (DM3UKH: 3JICKTPHUUECKAsl MPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMTHOE JCHCTBHS TOKA, B3aUMOJICHCTBHE MarHUTOB, JIEKTPOMArHUTHAS HHAYKIUS, TeHCTBUE MAaTHUTHOTO
[ojii Ha MPOBOJHUK C TOKOM M JBMXKYIIMHCSA 3apsii, 3JICKTPOMarHUTHBIC KOJICOAHWS W BOJIHBI,
MPSAMOJIMHEHHOE PACIpPOCTpaHEHHE CBeTa, OTPaKeHUE, MpeaoMyIcHHe, HHTepdepeHius, audpakuus u
MoJIApHM3alsl CBeTa, AWCIepCUs cBera, Qortoanekrpudeckuit dpdext (Pporodrdderr), cBeroBOe aaBjcHUE,
BO3HHKHOBEHHE JIMHEHYIATOrO CIIEKTPa aTOMa BOJOPO/Ia, €CTECTBEHHAS U UCKYCCTBEHHAS PaIMOaKTUBHOCTE;

OIMCHIBATh U3YYE€HHBIE CBOWCTBA BEIIECTBA (IJEKTPUUIECKIE, MATHUTHBIE, ONTHYECKUE, DIIEKTPUIECKYIO
MIPOBOJMMOCTh PA3JIMYHBIX CPEA) W DIIEKTPOMATHUTHBIC SBJICHHS (IIPOIECCHI), HCHONB3YSA (HHU3UUIECKHE
BETMYWHBL: 3JIEKTPUYECKAN 3apsif, CHJIa TOKA, IJIEKTPHUYECKOe HAIpsHKEHUE, dJIEKTPUIECKOe COMpPOTHBIIEHUE,
Pa3HOCTDH TOTEHIMANIOB, YJIEKTPOIBIKYIIAs CHJa, paboTa TOKa, MHAYKIMS MarHUTHOTO IOJs, cHiia AMmIiepa,
cmia JlopeHna, HTHIYKTHBHOCTh KAaTYIIKW, SHEPTHUS SJIEKTPUIECKOTO U MAarHUTHOTO TOJieH, TepHoI M 4acToTa
Kose0aHuil B KonebaTenbHOM KOHTYpE, 3apsiJ M CHjia TOKA B MPOLECCE TAPMOHUYECKUX IIEKTPOMATHUTHBIX
KoneOaHuii, (DOKYyCHOE pacCTOSIHME M ONTHYECKas CHJIAa JIMH3BI, MPH OMNFCAHWUU TPABHWIBHO TPAKTOBAThH
(bM3MUEeCKUl CMBICIT HCIONB3YeMBIX BEJIMYWH, WX OOO3HAYEHUS W E€AWHUIBL, YKa3blBaTh (OPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIUUMHY C IPYTHMH BETHINHAMH;

OIHCHIBATh M3y4YEHHBIE KBAHTOBBIE SBJICHUS M IIPOIIECCHI, UCTIONB3Ys (PHM3MUECKHe BETHUHUHBI: CKOPOCTh
3IEKTPOMArHUTHBIX BOJH, JUIMHA BOIHBI M YACTOTA CBETA, YHEPTHsI M UMITYJIbC (DOTOHA, TIEPHOJ] TTOTypacia/ia,
SHEPTHs CBS3W aTOMHBIX siiep, NP ONMHMCAaHWH MPABUIBHO TPAKTOBATh (YM3WUECKUHA CMBICT HCIIONB3YEMBIX
BEJIMYWH, X 0003HAYECHHUS W SUHHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TAHHYIO (PH3UIECKYIO BETHUUHY
C IPYTMIMH BEIMYMHAMHU, BEIYMCIIATH 3HaUeHNE (PU3NIECKON BEITMUNHB;

aHANMM3UPOBATh (YM3WYECKHE TPOIECCH M SBJICHUS, WCIONB3YS (U3NYECKHe 3aKOHBI W IPHHIIUIIBL:
3akoH OMa, 3aKOHBI ITOCIIEAOBATENHFHOTO U TTAPAJUIETHPHOTO COETMHEHHS TPOBOTHUKOB, 3aKk0oH [[koyms—Jlenma,
3aKOH 3JEKTPOMArHUTHON WHAYKIINH, 3aKOH MPSMOIMHEWHOTO PACIPOCTPAaHEHUS CBETa, 3aKOHBI OTPayKEHHS
CBeTa, 3aKOHBI MIPEJIOMIICHHUS CBETA, ypaBHeHHe DHHIITelHA s PoToddderra, 3aKOH COXpaHEHUS! SHEPTHH,
3aKOH COXpaHEeHHS HMITYJIbCa, 3aKOH COXPAHEHHS JJIEKTPUYECKOro 3apsia, 3aKOH COXPaHEHHUS MacCOBOTO
Yyclia, TOCTYyNaThl bopa, 3aKOH paJMOaKTUBHOTO paclaza, Ipy 3TOM Pa3indaTh CIOBECHYIO (pOpPMYIHpPOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BRIPAXKEHUE U YCIIOBHS (TPaHUIIBI, 00JIACTH ) TPHUMEHUMOCTH;

OIIpENEeNATh HAMPaBJICHNE BEKTOPa MHAYKIIMH MAaTHUTHOTO TIOJISI IIPOBOJAHHUKA C TOKOM, CHIIBI AMIiepa U
cuibl JlopeHua;

CTPOHTH U OIMCHIBATH U300paKEeHHE, CO3/1aBaeMOE TUIOCKUM 3€PKaJIOM, TOHKOH JIMH30M;

BBITIOJHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHHUIO (DH3UYECKUX SIBJICHUH M MPOIIECCOB C MCIIOIB30BAHUEM
MPSAMBIX ¥ KOCBEHHBIX HM3MEPEHHI: MpU 3TOM (HopMymupoBaTh MpodiieMy/3aiady W TUIOTE3y y4eOHOro



IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEUIOKESHHOTO 000pYy10BaHHs, POBOINUTH OIBIT H (POPMYIUPOBATH
BBIBO/IBI;

OCYIIICCTBIIATh TMpPSIMbIe W KOCBEHHBIE H3MEPCHHS (U3WUYCCKHX BEIWYHMH, TPH 3TOM BBIOMpATH
ONTHUMAJIBHBIN CIIOCOO N3MEPEHHSI U MCIIOJIb30BATh N3BECTHBIC METOIbI OLICHKH MOTPEIIHOCTEH H3MEpPeHUH;

HCCIIEIOBATh 3aBHCHMOCTH (PM3MUYECKUX BEIUYMH C HCIOIB30BAHMEM MPSMBIX U3MEPEHUI: MIPU 3TOM
KOHCTPYHMPOBaTh YCTAHOBKY, (DMKCUPOBATh PE3yJIbTAThl MOJYYCHHOH 3aBUCUMOCTU (DU3UYCCKUX BEIUYMH B
BUJC TaONUI 1 TPaUKOB, IENaTh BEIBOABI IO PE3yJIbTaTaM HCCICIOBaHMS;

coONroaTh mMpaBuiia OE30MacHOr0 Tpyna MpU MPOBEICHUU HCCICAOBAHUI B paMKax yueOHOro
IKCIIEPUMEHTA, Y4eOHO-UCCIICIOBATEILCKON U MPOSKTHOM ACSITENFHOCTH C UCIOIB30BAaHUEM H3MEPUTEIbHBIX
YCTPOWCTB U JIAOOpAaTOPHOr0 000PYI0BaHUS;

peuiath pacyéTHbIC 3aa4u C SIBHO 33J]aHHON (PU3NUECKOH MOJEIbIO, HCIOB3Ys (DU3UUSCKUE 3aKOHBI U
MPUHIMUIIBI, HA OCHOBC aHaiM3a YCJIOBHA 3a1a4u BBI6I/IpaTB (1)1/[31/IT-IGCKyIO MOACIHIb, BBIACIATH (1)I/I3I/I‘IGCKI/IG
BEIMYMHBI U (OPMYJIBI, HEOOXOAMMBIE sl €€ pEelIeHHs, MPOBOJAWTH PACUYETHl M OICHUBATH PEabHOCTh
MOJYYSHHOT O 3HAYCHHST (PH3MUYESCKOI BEITUYNHBI;

peuaTh Ka4eCTBEHHBIE 3a/1a4y: BBICTPAUBATH JIOTMYECKU HEITPOTUBOPEUNBYIO LIEIOYKY PACCYXKIACHUIH ¢
OIOpOii Ha U3yYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DH3UICCKHE SIBIICHHS,

HCIIOJI30BaTh IIpHU PEIICHUHA y‘-Ie6HI)IX 3a1a4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHI)Ie TEXHOJIOTUHN JIA
MONCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAMHd ¥ TPENCTaBICHUS y4yeOHOW W  HAYYHO-TIOMYISIPHOU
nH(popManuy, TOIYYEHHOM W3 pa3iUYHbIX WCTOYHUKOB, KPHUTHYECKH aHAJIM3MPOBATH IOIy4aEMYIO
nH(popMaIuio;

OOBSICHATD TPUHITUITBI JEUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKHUX yCTPONCTB, Pa3inyaTh YCIOBHUS UX
0€30I1aCHOr0 MCIOJIb30BAHUS B TIOBCETHEBHOM JKU3HM;

MPHUBOJINTH TPHMEPHI BKIIAJa POCCHICKHX M 3apyOe)KHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE TIPOIECCOB OKPYKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCTOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (H3WKE B TOBCEAHEBHOM JKU3HU ISl OOecredeHuUs
0e30MacHOCTH TpH OOpalieHN: ¢ TPUOOpaMU U TEXHUYESCKUMU YCTPOHCTBAMH, JUISI COXPAHEHUS 3710pPOBbS U
COOJTIOZICHUS] HOPM KOJIOTHYECKOI0 TIOBEICHUS B OKpYKalolei cpee;

paboraTh B TPyMIE C BBIMOJIHEHHEM PAa3IMYHBIX CONMAIBHBIX POJICH, TUIAHUPOBATH paboTy TPYIIIIHL,
palMOHATIbHO pacIpeessITh OOS3aHHOCTH W IUIAHHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYAIHSIX,
aJICKBATHO OICHUBATH BKJIAJ K&XKJIOTO M3 YYACTHUKOB TPYIIIBI B pEIICHUE pacCMaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
Ne ni/m HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbI Kontp Ipakr (ungposbic)
Bcero o0pa3oBaTeIbHbI
padoTsl | padoThI
e pecypchbl
Paznea 1. PUBUKA U METO/IbI HAYUYHOTI'O ITO3HAHMUSI
1.1 ®u3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka
2.2 Junamuka
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 1 1
Hroro mo pazgeny 18
Pazgen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPUHU 9 1
3.2 OCHOBBI TEPMOIUHAMUKHI 10 1
3.3 ArperartHble COCTOSIHUSI BemiecTBa. Da30BbIC MEPEXOIbI 5
Utoro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
4.1 DneKTpocTaTuKa 10 1
4.2 ITocTosAHHBIM 2nekTpuYecKuil TOK. TOKH B pa3In4YHbIX Cpenax 12 1
Hroro no paszneny 22
PeszepBHOe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3




11 KJIACC

KonauyecTBO 4acos DJIeKTPOHHbIE
Ne ni/m HaumeHnoBaHue pa3/iejioB M TeM POrpaMMbl (uudposbie)
Kountp IIpakr
Bcero oOpa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. DJIEKTPOJJUHAMUMKA
11 MarsuTHOe nose. DJIeKTpOMarHUTHas! MHIYKIUS 11 1 3
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUS U BOJIHbI
21 MexaHU4YeCKHe U DJIEKTPOMarHUTHbIE KojieOaHust 1
2.2 MexaHnuecKue U 3JEeKTPOMATrHUTHBIE BOJTHBI 1
2.3 Onruka 10 3
Wtoro no pazneny 24
Pasnen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUMA OTHOCHUTEJIBHOCTH
3.1 OCHOBBI CHIEIUATILHON TEOPHH OTHOCHUTEILHOCTH 4 1
HUroro no pazzpery 4
Pa3nen 4. KBAHTOBASA ®U3UKA
4.1 OJeMeHTBI KBAHTOBOW ONTHKU
4.2 Crpoenue aToMa
4.3 ATOMHOE S71pO
HUroro no pazpery 15
Pa3zpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
51 ‘ DJIeMEeHTBI aCTPOHOMUH U aCTPODUIUKH 7 1
HUroro no paznery 7
Pa3znen 6. OBOBLIAIOLIEE IIOBTOPEHUE
6.1 ‘ O0o061aroiee TOBTOPEHHE 4
HWroro no paznery 4
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7




IHOYPOYHOE IIVIAHUPOBAHHUE 10 KVIACC

Ne KoaunuyectBo yacos
n Jlara
/ Tema ypoka B KonTp. IIpakr. "3
cero yueHust
- padoThI padoThI
1 ®duznka — Hayka o npupojie. HayuHnble MeTO bl TO3HAHMS OKPYXKAIOIIEro MUpa 1
9 Ponb u MecTo pusmku B popMUPOBaHNN COBPEMEHHON HAyYHOW KapTUHBI MUDA, B 1
MIPaKTUYECKON JESITeIbHOCTH JII0IeH
3 Mexannueckoe nBuxkeHue. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUYKEHUSI. 1
[lepemenienue, CKOpOCTh, YCKOPEHHE
4 PaBHOMEpPHOE PAMONIMHEWHOE IBUKEHHE 1
5 PaBHOyCKOpEHHOE IPSIMOJIMHEHHOE JBUKEHUE 1
6 CBoboaHoe maieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS 1
7 KpuBonuneiiHoe npuxeHue. [[BrkeHne MaTepruaibHOM TOUKHU MO OKPY>KHOCTH 1
3 [Tpuniun otHocuTenbHOCTH ['anunes. MHepuuanbHbie cuctemsl oTcuera. [lepBbiit 1
3akoH HproTOHa
9 Macca tena. Cuna. [Ipunmun cynepno3unuu cwi. Bropow 3akon HerotoHa st 1
MaTepUuaIbHOU TOUKU
10 Tperuu 3akoH HproTOHA AJ1s1 MaTEpUAIbHBIX TOUEK
11 3akoH BceMHpHOTO TAroteHus. Cuna tsbkectd. [lepBas kocmuyeckas CKOpOCTh
12 | Cuna ynpyroctu. 3akoH ['yka. Bec tena
13 Cuna tpenus. Koapduuuent tpenus. Cuna conpoTUBICHHS IPU IBUXKEHUH TeJia B 1
AKUJKOCTH WM rase
14 [ToctynaTensHOE U BpaliaTelbHOE JBI)KEHUE a0COIIOTHO TBEPAOTO Tena. MoMeHT 1
cuabl. [Inedo cuitbl. YcnoBus paBHOBECHs TBEPAOTO Tela
15 NmMnynbc MaTepuanbHOW TOUYKH, CUCTEMbI MaTepUaIbHbIX TOUEK. IMITyNIbC CHUIIBI. 1

3aKoH COXpaHCHU UMITYJIbCA. PeakTuBHOE ABMKEHHE




Pabora u moutHOCTh critbl. Kunetnueckast sHeprusi MarepuaibHON ToukH. Teopema

16 00 U3MEHEHUU KUHETUYECKOW SHEPTUU

17 [ToTenmmaneHas aeprus. [loreHnManpHas 3HepTHs ypyro aeGopMUpOBaHHOH
npykunbl. [loTeHIManbpHas 3Heprus Tena BOJIU3U MOBEPXHOCTH 3eMITH
[ToTeHManbHBIC U HETIOTEHITUAIBHBIE CHIIBI. CBSI3b PA0OTHI HETIOTCHITMATBHBIX CHIT

18 C U3BMEHEHHEM MEXaHUUECKOHW YHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHECHHS
MEXaHUYECKON IHEPTUH

19 JlabopaTtopHas pabota «lccnenoBanue cBsi3u pabOTHI CUJIBI C U3BMEHEHHUEM
MEXaHUYECKOM PHEPTUHU Teja Ha MPUMEPE PACTSHKEHHS PE3UHOBOTO HKTYTay

20 KonTponsnas pabora no teme «Knnemartuka. JluHamuka. 3aKOHBI COXpaHEHUS B
MEXaHUKE»

21 OcHOBHBIE TIOJIOKEHUST MOJICKYJISIPHO-KHHETUYECKOU Teopur. BpoyHOBCKOE
nsuxenue. Auddysus

99 XapakTep ABUKEHUS U B3aUMOJICHCTBHS YacTHI] BellecTBa. MoJenu CTpOeHUs
ra3oB, KUIAKOCTEH U TBEPIABIX TEI

23 Macca monekyin. KonunuectBo BemectBa. [locrossHaas ABoraupo

24 TemnoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remnepatyp Llenbcus

25 Nneanpubiii ra3 B MKT. OcnoBHoe ypaBHenue MKT

26 AGcomoTHas TemIepaTypa Kak Mepa cpeiHell KHHETUYECKOW SHEPTUH IBHKEHUS
MoJiekya. YpaBHeHue MenpeneeBa-Knanelipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI

08 JlaboparopHas pabota «MccnenoBanue 3aBUCUMOCTH MEXKy TapaMeTpaMu
COCTOSIHUS Pa3peKEHHOIO razay

29 W3omporieccsl B UaealbHOM raze U UX rpaduyeckoe npeacTaBieHue

30 BHyTpeHHss SHeprus TepMOIMHAMUYECKOW CUCTEMBI U CIIOCOObI €€ N3MEHEHHUS.
KonudectBo Temnote! u paboTta. BHYTp. SHEprus 0JHOATOMHOTO HUJIEabHOTO ra3a

31 Buas! Tennonepenaun




VY nenbHas TEIUIOEMKOCTh BelecTBa. Kom4ecTBO TEIUIOTHI IIPH TEIIonepeaye.

32 . 1
AnmmabaTtHBIH Tporiecce

33 | TlepBblii 3aK0H TEPMOJIMHAMUKY U €TI0 MPUMEHEHHE K H30IIPOIIeccaM 1

34 | HeoOpatuMoCTh MPOIIECCOB B MPUPOJe. BTOpoii 3aK0H TepMOTMHAMUKH 1

35 [Tpunun nevicteus u KII1/I TerutoBoi MainHbI 1

36 | Iuxn Kapro u ero KIT/ 1

37 | Dkonormyeckue MpoOIEMBI TETTIOIHEPT €TUKU 1

38 | O6oobmaronuit ypok «Monekymnsipaas Gpu3uka. OCHOBBI TEPMOTMHAMHKI) 1

39 KontponbHas padota o teme «MosnekymsipHas ¢pusuka. OCHOBBI TEPMOJTUHAMHUKI) 1

40 [TapooOpazoBanne u koHaeHcanus. Mcmapenne u kumneHne 1

41 AOCoJTIOTHAsI 1 OTHOCUTEIbHAS BIIAKHOCTH BO3yxa. HachImeHHsil map 1

42 TBépnoe teno. Kpucramiueckue u amopgHbie Tesa. AHU30TPOIIHS CBOWCTB 1
kpuctayoB. XKuakue kpuctauibl. CoBpeMEeHHbIE MaTepHaibl

43 [InaBnenue u KpucTayuM3aIys. Y AelbHas TeTioTa tiaBieHus. CyomuManms

44 | VYpaBHEHHE TEIUIOBOTO OaylaHca

45 DJIeKTpU3aIus Tell. DIEKTPUUECKUU 3aps. J(Ba BUIa SIEKTPUUECKUX 3apsiIOB

46 [IpoBOTHUKH, AUANEKTPUKU U TOTYIPOBOJHUKU. 3aKOH COXpaHEHUS 1
AIIEKTPUYECKOTO 3apsia

47 B3aumopneuncrsue 3apsiioB. 3akoH Kynona. TodedHbIH 3JIEKTPUYECKUM 3PSl 1

48 Hanpsixk€HHOCTD 2nekTpuueckoro nojst. [I[puHIun cynepno3uiuu 3MeKTPHUECKUX 1
noJied. JInHuM Hanps>KEHHOCTH

49 | Pabora cui anektpoctaruyeckoro mnous. [lorennuan. Pa3nocts moTeHnnanos 1

50 [TpoBOTHUKY U TUAJIEKTPUKHU B IEKTPOCTATUUECKOM moJie. Jusnekrpudeckas 1
MIPOHUIIAEMOCTh

51 | DOnexrpoémrocTs. Konnencarop

52 | DNeKTpOEMKOCTb MIOCKOTO KOHJCHCATOPA. DHEPTHUs 3apsHKEHHOTO KOHIEHCaTopa




53 | JlaGopatopnas pabota "M3mepeHue 3MeKTpoEMKOCTH KOHIeH caTopa" 1

54 [TpunMn neicTBUA U MPUMEHEHUE KOHIEHCATOPOB, KOMMMPOBAIBLHOTO amiapara, 1
CTPYMHOIO MPUHTEPA. DNEKTPOCTATUYECKAs 3alUTa. 3a3€MJIEHUE AIIEKTPOIPUOOPOB

55 DneKTpuyecKuil TOK, yciIoBuUs ero cyiectsoBanus. [locrosinubiii Tok. Cuna Toka. 1
Hanpsokenne. Conpotusienue. 3akoH Oma 1715 ydacTka Lenu

56 [TocnenoBarenpHOE, MApAIIEIBHOE, CMEIIAHHOE COCTUHEHNE TIPOBOIHUKOB. 1
JlaGoparopHas padoTa «/3yueHue cMemnanHOro COeAMHEHNs PE3UCTOPOBY

57 | PaboTa 1 MOIIHOCTB 3JEKTPUUYECKOTO ToKa. 3akoH [xoynsa-Jlenua 1

58 3akon Oma Jyist TOJTHOM (3aMKHYTOM) a7eKTpudeckoi 1ienu. KopoTkoe 3ambikanue. 1
JIa0. pabota «3mepenne DJ]C ncTouHrKa TOKa ¥ €r0 BHYTP. COIPOTHUBIICHUS»

59 DNeKTpOHHAs TIPOBOJMMOCTD TBEPIBIX METAIIOB. 3aBUCHMOCTH COTIPOTHUBIICHUS 1
METaJUIOB OT TeMItepatypbl. CBEPXIPOBOIMMOCTD

60 | Drnexrpuyecku TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB 1

61 ITomynpoBoAHUKH, UX COOCTBEHHAsI U PUMECHAs MPOBOAUMOCTh. CBOMCTBA P—N- 1
nepexoza. IlomynpoBoiHUKOBBIE TPUOOPEI

62 DJIEKTPUYECKUHU TOK B PACTBOPAaX U pacCIIaBax 3JIEKTPOJIUTOB. DICKTPOIUTHIECKAS 1
aucconuanus. DIeKTpoJIn3

63 DNeKTpUUeCKUH TOK B razax. CaMOCTOSTEIbHBIM 1 HECAMOCTOSTENIbHBIN Pa3ps. 1
Momnnus. [Inazma

64 OnexkTpuyecKkue Npudopsl U yCTPOICTBA U UX NpakTHUecKoe npuMeHeHue. IlpaBuna 1
TEXHUKU 0€30M1aCHOCTH

65 O6006mamui ypok «IeKTPOITHAMUKAY) 1

66 KonTtposnpHast padota o teme «neKTpocTatuka. [I0CTOSHHBIN 31eKTpUUECKHUil TOK. 1
Toku B pa3nuyHBIX cperax»

67 PezepBHblit ypok. KoHTposibHas paboTa 1o teme "DneKTpoJuHaMuKa"

68 | Pesepsublit ypok. O6o0matonuii ypok no remam 10 kiacca

OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KVIACC

Ne KoaunvecTBo yacos
Jara
n/ Tema ypoka Komnrtp. pakr.
Bceero U3YUYEeHUS
I padoThI padoThI
1 [TocTostHHBIE MarHUTHI U UX B3auMOJIeicTBME. MarHuTHOE noJie. BekTop MarHuTHOM 1
WHAYKIUU. JIMHUY MarHUTHOW MHIYKIIUU
5 MaruuTtHoe noJje npoBogHuKa ¢ TokoM. OnbIT Opcrena. B3aumoeiicteue 1
MIPOBOTHUKOB C TOKOM
3 JlabopaTtopHnas pabota «3y4eHrne MarHuTHOTO TIOJISl KATYIIKKA C TOKOM 1 1
4 JleiicTBre MarHUTHOTO NOJISL HA MPOBOIHUK ¢ TokoM. Cuia Amniepa. JlaboparopHas 1 1
pabota «VccnenoBanue AeUCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM)
5 JleficTBME€ MarHWTHOTO TIOJISI HAa IBIDKYIYIOCS 3apshkeHHYro yactuiry. Cuna Jlopenna. 1
Pa6oTa cunel Jlopenia
6 DnekTpoMaraiuTHas MHAYKIUs. [ToTok BekTopa MarHuTHOM HHIyKuuu. DJ1C 1
WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOM MHAyKunu Papanes
7 JlaGopaTtopHas pabota «lccnenoBanue sIBICHUS AIEKTPOMAarHUTHOW HHTYKITHM) 1 1
8 NupyktuBHOCTH. SAABNenue camounaykiuu. 2 1C camouHyKuuu. JHeprus 1
MarHuTHOTO HOJISl KaTyIIKU C TOKOM. DJIEKTPOMarHuTHOE T0JIe
Texuuueckue ycTpoicTBa U UX IPUMEHEHUE: MOCTOSIHHBIE MATrHUTHI,
9 AJIEKTPOMATrHUTHI, AIEKTPOABUTaATENb, YCKOPUTENIU dJIEMEHTAPHBIX YaCTHII, 1
WHIYKIIMOHHAS TeYb
10 O6o06maromuii ypok «MaruHutHoe mnosje. DIeKTpOMarHiuTHas WHIYKIUSD)
11 KonTponbHas pabota o Teme «MarHuTHoe mnose. DIeKTPOMAarHUTHAS. WHIYKIIHASDY 1
12 CBoOoiHBIE MeXaHUYeCcKue KoseOanus. ['apMoHndeckue konebanus. YpaBHeHHE 1
rapMoHU4ecKux Kosebanuii. [IpeBpaienue sHepruu
13 JlaGopatopHas pabota «ccnenoBaHue 3aBUCUMOCTH MEPHO/1a MaJIbIX KoJeOaHHi 1 1




I'py3a Ha HUTU OT IJIMHBI HUTHU U MACCEI I'py3a»

Kone6arenbHbd KOHTYp. CBOOOHBIE AIEKTPOMArHUTHBIE KOJICOAHHsI B UACATHBHOM

14 K0J1Ie0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIY MEXaHHUECKUMH U DJIEKTPOMarHUTHBIMA
KOJIEOaHUAMU

15 ®opmyna Tomcona. 3aKOH COXpaHEHHUsI PHEPTUU B HICAITLHOM KOJIeOATEIIEHOM
KOHTYype

16 [IpencraBnenue o 3aTyxaronmx KojeOaHusX. BoIHYK/IEHHbIE MEXaHHYECKIE
koseOaHus. Pezonanc. BoiHyXI€HHbIE 3JIEKTPOMAarHUTHbBIE KOJI€OaHUs

17 [TepemennbIn Tok. CHHYCOUJAJIbHBIN TIEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMITUTYTHOE U AEHCTBYIOIIEe 3HAaUEHNE CHIIbI TOKA U HaPsKEHUS

18 Tpancdopmarop. [IponsBoacTBo, nepenaya U NOTPeOICHNE IMEKTPUICCKON SHEPTUU

19 YCTpoHCTBO U MpaKTHYECKOE IPUMEHEHHUE 3JIEKTPUUECKOTO 3BOHKA, TeHepaTopa
MIEPEMEHHOT0 TOKa, JIMHU 3J1eKTponepeaayd

20 DKOJIOTUYECKUE PUCKHU ITPU MPOU3BOJICTBE J1EKTpo3Heprun. Kynprypa
WCIIOJIb30BAHUS DJIEKTPOIHEPTUHU B TOBCETHEBHOU KU3HU

21 MexaHnn4deckre BOJIHBI, yCiaoBUs pacnpocTtpanenus. [lepuoa. Ckopocthb
pacpoCTpaHeHHUs U JIIMHA BOJIHBI. [lonepeyunblie U Mpo10abHbIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKka

23 DIEeKTPOMAarHUTHBIE BOJIHBI, UX CBOWCTBA U CKOPOCTh. l1IKana 3eKTpOMarHuTHBIX
BOJIH

24 [IpuHuuMnel paauocss3u u TenesuaeHus. Pazsurue cpeacts cBs3u. Pagnonokanus

25 KontponbHas padota «KonebaHus v BOJTHBD)

26 [IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA B OJTHOPOJHOM cpee. ToueuHblid HCTOUHUK
ceera. JIyy cBera

97 OTtpaxeHue cBeta. 3aKOHbI OTpakeHus cera. [locTpoeHue n300pakxeHuH B IIIOCKOM
3epKaie

28 IIpenomnenue ceera. [lonHoe BHyTpeHHEe oTpaxeHue. [IpenenbHbIn yroi NoJHOTo




BHYTPEHHETO OTPAKECHUS

29 JlaboparopHas paboTa «l3MepeHue mokasaremns IpeToMIICHUS CTCKIIa»

30 JIunzel. [loctpoenue nzodpaxenuii B nuH3e. @opMyia TOHKOM JUH3bL. Y BEIHUEHUE
JIMH3BI

31 Jlaboparopuas padota «lccienoBanre CBOMCTB N300paKCHHUN B JTMH3AX)

32 Hucnepcus cera. CnoxxHbIi cocTaB 6enoro ceera. L{ser. JlabopaTopuas padota
«HabmoneHne nucnepcun cBeTa

33 WuTepdepennms ceera. Audpakius ceera. Judpakunonnas peméerka

34 [TortepeynocTs cBeTOBBIX BOJH. [lomsipusanus ceera

35 Ontryeckne MpUOOPHI M YCTPOHCTBA U YCIOBUS MX 0€30TIACHOTO MTPUMEHEHUS

36 ['paHH1IBI TPUMEHNMOCTH KJIACCUYECKOW MeXaHUKH. [locTynaTel cienuanbHOU
TEOPUH OTHOCHTEITBHOCTH

37 OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHHU U COKpAILlEHUE ITTMHBI

38 DHeprus u UMIYJbC PEIATUBUCTCKOU YacTUIbl. CBSI3b MACChl C SHEPTHUEH U
HUMITYJIECOM. DHEPrusi MoKos

39 KonTtponbHas padota «Ontuka. OCHOBBI CTIEIIMAIILHON TEOPUHA OTHOCHTEIIBHOCTH

40 ®otonbl. Dopmyna [Tnanka. DHEprus U UMITyIIbC GoTOHA

41 OTtkpeiTHe u uccienoBanue porodddekra. OnbiTer A. I'. CTonmeroBa

42 3akonsl pororddexra. YpaBHeHue DvunmrenHa mis pororddexra. «KpacHas
rparuiay Gororddexra

43 Hanenue cBeta. Onbitel I1. H. JIeOGeneBa. XuMudeckoe IeHCTBHE CBETA

44 Texuuyeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHUE: (DOTOANEMEHT, (OTOAATUUK,
coJiHe4Hasi OaTapes, CBETOIUO/]T

45 Pemenue 3a1au o Teme «IeMEHTHI KBAHTOBOM OMTHKI

46 Monens atoma Tomcona. OnbIThl Pesepdopa 1o paccessHuio o-4acTull.
[InanerapHas MoJenb aToMa

47 Iloctynatel bopa




N3nyuenue u noronieHue (GoToOHOB MU IMEPEX0IE aTOMa € OJHOTO YPOBHS SHEPTUH

48 Ha Apyroui. Buasl criekTpos

49 BonnHoBeie cBoMCTBa yacTull. Bosnbl ne bpouisa. KoprnyckynspHO-BOJIHOBOU
nyanu3M. CIOHTaHHOE U BBIHY)KJICHHOE U3JTy4CHHE

50 OtkpsiTue paguoaktuBHOCcTU. OnbITE Pe3epdopra no onpenenenuto cocrasa
PaaMOaKTUBHOIO MU3JIYy4EHUS

51 CpowuictBa anbda-, 6era-, raMma-u3IydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE
OPraHu3Mbl

52 OTtkpbiTHE IPOTOHA U HEUTpoHA. M30TOMBI. Anbda-pacnaa. DIeKTPOHHBIU U
MMO3UTPOHHBIN OeTa-pacmnan. ["amma-uznyuenue

53 DHeprus cBA3U HyKJIOHOB B sifipe. SnepHble peakuuu. Saepusii peakrop. [Ipobnemsl,
MEePCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI IAEPHOU SHEPTETUKHU
DOneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA. MeTo bl HAOMIOACHUS U

54 perucTpaiuu 3JieMeHTapHbIX yacTull. Kpyrislii cton «DyH1amMeHTanbHbIe
B3aUMOJIeUCTBUS. EMUHCTBO (pru3mueckor KapTHHBI MUpPa»

55 Bun 331000 HeOa. Co3Be3nus, IpKUE 3BE3/1bl, TUIAHETHI, UX BUIUMOE JIBHYKECHUE.
ConHeyHas cuctema

56 Couniie. ConHeyHas akTUBHOCTh. McTounuk sHeprun CostHIa U 3BE3]T
3BE3/1bl, UX OCHOBHbBIC XapaKTEPUCTUKU. 3BE3/bI INIABHOU MOCIEI0BATEIILHOCTH.

57 Buyrpennee ctpoenue 38€31. COBpeMEHHbBIE TPEACTABICHUS O IPOUCXOKICHUU U
sporronuu COJTHIA U 3BE3]T

58 Muneunsid [Iyrs — Hama ["anaktuka. [losnoxenue u npmxenue CoisHua B ['anaktuke.
I'anaktrku. YUepHbIE ABIPHI B SIpax ralaKTHUK

59 Bcenennas. Pa3z6eranue ranaktuk. Teopus bosibiioro B3peiBa. PenukroBoe
n3iny4yeHue. MeraranakTuka

60 Heperiennsie mpo6aemMbl acCTpOHOMUU

61 KonTponpHast paboTa «1eMEeHThl aCTPOHOMHHM U aCTPO(UZUKI»

62 O6o6maromuit ypok. Ponb ¢pu3uku u acTpoHOMHUU B 3KOHOMHYECKO1A,




TEXHOJIOTMYECKOM, COIUAIBHON M STUYECKOU c(hepax NesTEeNbHOCTH YeTI0BeKa

O6o6marmuii ypok. Ponb 1 MecTo pU3nKy 1 aCTpPOHOMUU B COBPEMEHHOW HAYYHOU

63 1
KapTHHE MHpa

64 O6o06maromuii ypok. Ponb gusnueckoii Teopun B JOPMHPOBAHUH MIPEICTABICHHUH O 1
¢bu3nvecKkoil KapTHHE MUpPa

65 O6o06maromuii ypok. Mecto gpusndeckoil KapTHHBI MHpa B O0IIEM Py 1
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEJCTABICHHIA O IPUPOIE

66 PesepBHEIi ypok. MarHuTHOE 1M0JI€. DJICKTPOMArHUTHAS HHTYKITHS

67 PesepBubiit ypok. Ontuka. OCHOBBI CHIEIIMATBHOM TEOPUU OTHOCUTEITHFHOCTH

68 Pesepusrit ypok. KBanToBas gusmka. DIeMeHTHI aCTPOHOMHH U acTPO(U3UKA

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






