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®denepanpHas pabodas mporpamma o ydyeOHoMy mnpenmMery «Dusuka» (0a30BbIi
ypoBeHB) (TpeaMeTHas o00gacTh «ECTeCTBEHHO-HAy4YHBIC TPEIMETBI») BKIIOYAET
MOSICHUTENIbHYIO 3alKCKY, COJIepKaHue 00yUeHHUs, INTAHUPYEMbIE Pe3yJIbTaThl OCBOCHUS
MIpOrpaMMBbI 10 (HHU3KKE, TEMATUUECKOE TUIAHUPOBaHUE.

[TosicauTenpHaAs 3amucKa OTpakaeT OOIMMe IeNM U 3aJa4d HM3y4YeHHUs (HU3MKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEATNOCHUIOK K €r0 W3YYCHHUIO O0O0YyYaroIUMMUCH,
MECTO B CTPYKType Y4eOHOro IjlaHa, a TakKKe MOJIXO0Jbl K OTOOpY COACp)KaHUS, K
OTIPEICIICHUIO TIJIAHUPYEMBIX PE3YJIbTAaTOB.

Conepxxanne OOydeHHS  pPAaCKphIBACT  COJICp)KATCIbHBIC JIMHHH, KOTOPBIC
MpeIararoTCs I 00sA3aTeIbHOTO HM3YyYCHHsI B KaXKJIOM KJIacCe€ Ha YPOBHE CPETHETO
oO1rero oOpazoBaHusI.

[InanupyeMbie pe3ynbTaThl OCBOEHUS MPOTPAMMBI 10 (U3UKE BKIIOYAIOT
JUYHOCTHBIE, MeETalpeIMeTHbIC pe3yJbTaThl 3a BeCh Iepuoj oOydeHUs Ha ypOBHE
CpeIHEro 00IIero oOpa3oBaHMs, a TaKXKe MPEIMETHBIC JOCTIKCHHS O00ydaromerocs a
KaXJIbIH T0J1 00y4eHUS.

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma no ¢usmke 6a30BOT0 YpOBHS Ha YPOBHE CPEAHETO O0IIero oOpa3oBaHus
pa3paboTaHa Ha OCHOBE IOJIOKEHUN U TpeOOBAaHUHN K pPe3ysIibTaTaM OCBOCHUS OCHOBHOU
oOpazoBaTeapHON TporpaMmbl, mpejacTaBieHHbIx B OI'OC COO, a takxke ¢ y4€ToMm
denepanbHOl pabouel MpOrpaMMbl BOCIUTAHUS M KOHIICTIIIUYA TIPETIOJaBaHus y4eOHOTO
npeamera «®Puszuka» B o0pa3oBaTelbHBIX oOpranuzanusx Poccuiickoit ®dexnepaiuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

Copepxanve mporpaMMbl 10  (u3MKE HampaBieHO Ha  (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW KapTUHBI Mupa oOyuaromuxcsa 10-11 kmaccoB mpu oOydeHUU UX
¢bu3nke Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-ESATEILHOCTHOTO noaxoa. [Iporpamma
no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k TUIaHUPYEMBIM JIMYHOCTHBIM,
OpPEeIMETHBIM M METalpeAMETHBIM pe3yJibTaTaM OOyYeHHs, a TaKXKe YYHUTHIBAET
HEOOXOUMOCTh pealln3allui MEKIIPEIMETHBIX CBA3EH (PU3UKU C €CTECTBEHHOHAYYHBIMU
y4ueOHbIMU TIpeaMeTamMu. B Hell ompeaenstoTcs OCHOBHBIE LIETM M3Y4YEHHUS (PU3UKU Ha
YpPOBHE cpeAHero oOuero oOpa3oBaHMs, IUIAHUPYEMbIE PE3YJbTaThl OCBOCHHS Kypca
(GU3MKH: THYHOCTHBIE, METANPEAMETHBIE, IPEAMETHbIE (Ha 06a30BOM ypOBHE).

[IporpamMma mo ¢u3MKe BKIIOYAET: IMJIAHUPYyEMblE PE3yJbTaThl OCBOCHUS Kypca
(¢u3nKy Ha 6a30BOM YPOBHE, B TOM

YuCclie MpPEeAMETHbIE pPE3yJIbTaThl MO TojaM OOy4YeHHs; COAEp)KaHUE
yueOHoro npenMera «Puznka» 1o rojgam o0yueHusl.



[IporpamMmMa o ¢u3nke MOXKET ObITh HCIONb30BaHA YUYUTEISIMU KaK OCHOBA MJis
COCTaBJIeHHs] CBOMX paboumx mporpamm. Ilpu paspaboTke paboueil mporpaMMbl B
TEMaTUYECKOM IUJIAHUPOBAHUMU JOJIKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS
AIIEKTPOHHBIX (uupoBBIX) 00pa3oBaTEeIbHBIX pecypcoB, SIBIISIOLLIXCSI
y4e0HO-METOIMYECKUMHU MaTepHallaMd (MyJIbTHMEIUHHBIE MPOTPaMMBbI, JJIEKTPOHHBIE
y4eOHUKH ¥ 3aJaYHUKH, JJIEKTPOHHBIE OWOIMOTEKH, BUPTYyaJbHBIE JIa0OPATOPHH,
UTPOBBIE  TIPOrPaMMbl,  KOJUIEKUMM  LU(POBBIX  00pa30BaTENIbHBIX  PECYPCOB),
peanu3yoUUMy IUIaKTUYECKUE BO3MOXXHOCTU WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTH, Co/iep KaHne KOTOPBIX COOTBETCTBYET 3aKOHOIaTENbCTBY 00 00pa30BaHUM.

[Iporpamma 10 (U3MKE HE CKOBBIBAET TBOPUYECKYI0 WHUIIMATUBY YYHTENICH W
MIPEAOCTABISAET BO3MOKHOCTD JUISl Peajv3alii Pa3Iu4yHbIX METOAUYECKHUX MOJIXOJ0B K
opranuzanuu oOy4deHUs: (U3MKE TPHU YCIOBUM COXpPAHEHHUS O0O0s3aTeIbHON YacTu
COJZIEpKaHMs Kypca.

®u3nka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJbI, BHICTyNash B KayecTBE
y4eOHOro TIpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIAJl B CHUCTEMYy 3HaHUU 00
okpyxatomeM wmupe. [IkompHbIE Kypc GU3HKH — CHUCTEMOOOpPA3yrONUi st
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKAT B
OCHOBE IPOIECCOB U SABJICHUHN, U3ydaeMbIX XUMHUEH, OnoIoruen, husndeckoi reorpaduecii
u actpoHomued. lcnosib3oBaHME W aKTUBHOE IpPUMEHEHUE (U3UUYECKUX 3HAHUU
OTIpEIeNISIeT XapaKTep W pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMHM B cdepe dHEpreTHKH,
TPAHCIIOPTa, OCBOEHUS KOCMOCA, IMOJIYYEHHS HOBBIX MATEPHUAIOB C 3aJaHHBIMU
cBoiicTBaMu U Apyrux. M3yuenue (u3uMKH BHOCUT OCHOBHOW BKJIaa B (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromuxcsi, B (HOpMUpOBAHHE YMEHUUN
MPUMEHSTh HAYYHBI METO]I TO3HAHUSI IPY BBITIOJIHEHUH UMH YIEOHBIX HCCIICIOBAaHUM.

B ocHOBY Kypca ¢u3uku A1 ypoBHS cpeHero oomero o0pa3oBaHus MOJIOKEH P
UJIed, KOTOPBIE MOKHO PACCMATPUBATh KaK MPUHLMIIBI €70 IOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBMM C HEH Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuan M3 BCeX pa3lesioB (U3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOH, TaK M1 COBPEMEHHON (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUU € HEM MaTepual Kypca GU3MKH 00bEeTUHEH
BOKPYT (pu3HUECKUX Teopuil. Benymum B Kypce sBisieTcs: GOpMUPOBAHKE IPEICTABICHUN
O CTPYKTYPHBIX YPOBHSAX MAaT€pUH, BEMIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE peanuzanuss nOpearnojaraeT  MCIOJIb30BaHUE
T'YMaHUTAPHOTO MOTEHIIHANa (PU3UIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTUS (DU3UKH C
pa3BUTHEM OOIIeCTBa, a TaKXe C MHPOBO33PEHUYECKHMMH, HPABCTBEHHbIMH U
HKOJIOTHYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoti nanpasnennocmu. Kypc Gbu3uku mnpeanonaraer 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMUECKUX MPUIIOKEHUN U3YUEHHBIX TEOPUM U
3aKOHOB.



Hoes sxonocusayuu peannsyercs NOCPeACTBOM BBEICHUS 3JIEMEHTOB COJEpKaHus,
MOCBSIIEHHBIX SKOJIOTHYECKUM TpoOJieMaM COBPEMEHHOCTH, KOTOpPbBIE CBSI3aHBI C
Pa3BUTHEM TEXHUKHM U TEXHOJOTHH, a Takxke OOCYXIECHHs MpoOJieM paluOHAIbHOIO
MIPUPOIOTIOIH30BAHUS U SKOJIOTHUIECKON O€30TaCHOCTH.

CrepXKHEBBIMU DJIEMEHTAMU Kypca (HU3UKM Ha YpOBHE CpEIHEro o0OIIero
oOpa3zoBaHus sBISItOTCA (usmdeckue Teopud ((HOpMHUpPOBAHHUE MPEACTABICHUN O
CTPYKTypEe MOCTPOEHHUS (PU3UUECKOW TEOpHH, POl (yHIaMEHTAIbHBIX 3aKOHOB H
IIPUHLNANOB B COBPEMEHHBIX NPEACTABICHUSIX O NPHUPOAE, I'PAHULAX MPUMEHUMOCTH
TEOPUH, JIUIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-AesITEeNbHOCTHBIN TOJIX0/T B Kypce (DU3HMKHU pean3yeTcs MPexkIe BCero 3a
CU€T OpraHU3AIMK JKCICPUMEHTAILHON NeITeNbHOCTH oOydarommxcs. s 6a3oBoro
YPOBHsI Kypca (PM3UKH — 3TO UCIOJIb30BaHUE CUCTEMBI (DPOHTABHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX paboT, KOTOPHIE B IporpaMme 1o Gpu3ruke 00beAMHEHBI
B OOIIMI CITUCOK YYCHHUYECKUX MPAKTUICCKUX PabOT. Beifenenne B ykazaHHOM TIEpEeUHe
7a00paTOpHBIX paboT, MPOBOAMMBIX JJIsi KOHTPOJS W OIICHKH, OCYIIECTBISETCS
YYaCTHHKaMU 00pa30BaTEIHHOTO MpoIlecca UCXOs U3 OCOOCHHOCTEH IMJIaHUPOBAHUS U
ocHanieHusi kabunera Qusuku. [Ipu 3ToM obecriednBaeTcsi OBIAJACHHE O0YUYAIOITIMHUCS
YMEHHSIMH TIPOBOJIUTH KOCBEHHBIE U3MEPECHUSI, HCCIIC0BAHUS 3aBUCUMOCTEN (PH3MIecKmx
BEJTMYMH ¥ MIOCTAHOBKY OTIBITOB IO MPOBEPKE MPEIIOKEHHBIX THITIOTE3.

Bonbimoe BHUMaHWE yAEISIeTCS PEIISHNI0 pacu€THRIX U KAYeCTBEHHBIX 3aa4d. [lpu
ATOM JUIsl PAcyE€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aladyd C SIBHO 3aJaHHOU
(bU3HYECKOI MOJIEITBIO, TIO3BOJISIONINE IPUMEHSITh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTHU
KaK M3 OJIHOTO pasjeiia Kypca, TaKk U MHTETPHUPYS 3HAHUS W3 pa3HbIX pa3fenoB. s
KAueCTBEHHBIX 3a/l1ay TMPUOPUTETOM SBJISIOTCS 3aJlaHus Ha OOBSICHEHHE MPOTEKAHUS
bu3NYeCKUX SBICHUA W TIPOIECCOB B OKPYXKAIOMIEH >XU3HU, TPeOyromme BbIOOpa
buznYeCcKo MOACTH ISl CUTYalluU TMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecrieueHuto y4eOHoro rnporecca 0a30Bbll ypOBEHb Kypca (DU3UKH Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUs JOKEH M3Yy4aThCsl B YCIOBHSIX MPEIMETHOTO KaOMHETa (U3UKH
WM B YCJIIOBUSIX MHTEIPUPOBAHHOTO KAOMHETA MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.
B kabunere ¢usukm MO0DKHO OBITH HEOOXOAWMOE JIabopaTopHOE O0O0pYyIOBAaHUE IS
BBITIOJIHCHUS YKA3aHHBIX B MporpamMMe 1mo GU3NKE YYCHUICCKUX MPAKTHUESCKUX padoT U
JIEMOHCTPALIMOHHOE 000pYyAOBaHHE.

JlemoHcTpannoHHoe 00opyAoBaHue (OPMUPYETCS B COOTBETCTBUU C MPUHITUIIOM
MHUHHUMAJIbHOH JIOCTaTOYHOCTH W OOECIeYMBAET TIOCTAHOBKY TIIEPCUYHUCICHHBIX B
nporpaMme To (HU3MKE KIIOYEBBIX JAEMOHCTpAIMNA JUISI MCCIEJOBAHUS HU3Y4aeMBbIX
SIBJICHUHA W TPOIIECCOB, SMIMMPUUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHYECKUX
MIPUMECHEHHUM.

JlabopatopHoe  oOopymoBaHWE JUIsl  YYCHWYECKHX  MPAKTHUYECKUX  padoT
dbopMupyercsi B BUJE TEMATUYECKUX KOMILUIEKTOB M O0ECIIeUnBaeTCs B pacuére OHOTO



KOMIUIEKTa Ha JByX oOydarommuxcs. TemaTHuecKue KOMIUIEKThl JabopaTopHOTo
000pyI0BaHUs JOJKHBI ObITh MOCTPOECHBI HA KOMITJIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
U IU(QPOBBIX NMPUOOPOB, a TAaKKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX CHUCTEM B BHJIE
U (POBBIX JabOpaTOpHUid.
OcCHOBHBIMU TIENIAMU  W3Yy4YeHHsS] (PHU3UKH B 00IEM OOpa3OBaHUM SABISIOTCS:
dbopMHpoOBaHUE MHTEpECA U CTPEMIICHUSI 00YHarOIIMXCS K HAYYHOMY M3yUEHHUIO
IPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJE MO3HaHUs U (POPMUPOBAHUE

MCCJIEIOBATEIILCKOTO OTHOIIEHHUS K OKPYKAIOIIUM SBICHUSAM; (DOPMUPOBAHUE HAYIHOTO

MHUPOBO33PEHUS KaK Pe3yJIbTaTa U3y4eHHUs OCHOB
CTpO€HHUs1 MaTepuu M (PyHIaMEHTaIbHBIX 3aKOHOB (PHU3MKH; (PopMUpOBaHHE yMEHUUN

OOBSCHATD SIBJICHUS C HCTIOJIB30BAHUEM (PU3UUECKHIX
3HAHWWM U HayYHBIX JTOKA3aTeNIbCTB; (DOPMUPOBAHKE MIPEACTABICHUNA O POIH (HU3UKU JIIS
Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHne 3THX 1elield 00eCIeYnBaeTCs peIIeHUEM CIISTYIONTUX 3a/1a4 B TIPOIiecce
U3y4YeHUs Kypca (PU3MKM HA YPOBHE CpeAaHero oOmiero oOpa3oBaHMs: MPUOOpETEHUE
CUCTEMBI 3HaHUH 00 00MNX (PU3HIECKIX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHIX, BKITIOYAs
MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SJICKTPOJTMHAMHKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTBI
actpoduzuku; (HOPMUPOBAHHE YMEHUN TMPUMEHSTh TEOPETUUYECKHE 3HAHUS IS
0OBSICHEHUS
bu3NYecKuX SIBJICHUN B TPUPOJAE W JUIS TPHHATHS TPAKTUYECKUX PEIICHHH B
MOBCEHEBHOM KM3HU; OCBOCHHUE CIIOCOOOB PEIICHUS PA3IMYHbIX 3aa4 C SIBHO 33JIaHHON
bu3NYeCKO MOJENbI0, 3a7ad, IOJPAa3yMEBAIOIIUX CaMOCTOATEIHLHOE CO3JIaHHC
(bU3UYEeCKOW MOJENH, aeKBaTHOW YCIIOBHAM 3aJa4yM; TOHUMaHUEe (PU3HYECKUX OCHOB M
IIPUHIIUIIOB IEMCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TMPOIIECCOB, WX BIMSHHUS Ha OKPYXAIOUIyl0 Cpeny; OBJIAJICHUE

METOJIaMH CaAMOCTOSITEIHHOTO TNIAHUPOBAHUS U TIPOBEICHHUS
(bu3MYeCcKUX IKCIIEPUMEHTOB, aHaJW3a M WHTEpHpeTanuu UHGOpMAIMU, ONpeaeIeHUs
JIOCTOBEPHOCTH TIOJYYEHHOTO pe3yJbTaTa; CO3JaHUE YCIOBUU IJIsi Pa3BUTHS yMEHUH
MIPOEKTHO-UCCIIEAOBATEIBbCKOM,

TBOPUYECKOU JIESITEIBHOCTH.

Ha u3ydenne ¢usnku (6a30BbIi yPOBEHB) HA YPOBHE CpEIHETO 001Iero oopa3oBaHus
otBoauTcs 136 yacoB: B 10 kinacce — 68 yacoB (2 yaca B Heienro), B 11 kimacce — 68 yacoB
(2 yaca B HeJEIIO).

[Ipeanaraemslii B mporpamMme o Gpu3MKe NepeueHb Ja00paTOPHBIX U MPAKTHUECKUX
paboT ABJISIETCS] PEKOMEH/IOBAHHBIM, YUUTEIh JIEIaeT BRIOOP MPOBEACHUS Ta00OPATOPHBIX
paboT 1 OTBITOB C YUETOM MHANBUIYATBHBIX OCOOCHHOCTEH 00YyJaroIuXCsl.

JItobGast pabouas mporpaMma J0JDKHA MOJHOCTBIO BKJIIOUATh B ce0sl cojeprKaHue
JAHHOM MPOTPaMMBI TI0 (PHU3UKeE.



B otnenpHBIX citydasx Kypc Gpu3nMku 6a30BOr0 YPOBHSI MOXKET M3y4aThCsl B 00bEME
204 yaca 3a ngBa roma oOyudenus (3 u B Hemento B 10 u 11 knaccax). B atom ciyyae
yBEJIMYUBAETCS HE MeHee deM a0 20 9 pe3epBHOE BpEMsi, KOTOPOE HCIIOJIb3YEeTCs
YUHTENIeM [JIi W3Y4YEHHUS BOIPOCOB, TECHO CBSI3aHHBIX C BBIOpAaHHBIM TIpodmIeM
oOydYeHHs, U yBEIUYMBAETCSA y4deOHAs Harpyska, OTBOAMMAS Ha M3yYCHHE MEXaHUKH,
MOJIEKYJIIPHON (PU3UKHU U DJIEKTPOAMHAMUKY, 32 CUET pacCIIUPEHUS Ynciia 1abopaTOpHBIX
paboT UCCIeNOBATEILCKOTO XapaKTepa U YPOKOB PEIICHUS KaYECTBEHHBIX U PACUETHBIX
3ajad.

COJEPXAHUE OBYYEHUA

10 KUIACC Pa3nen 1. @u3znka ¥ MeTOAbI HAYYHOT'0 TO3HAHUS

®usuka — Hayka o nmpupone. Hayunbsle MeTOpI MO3HAHUS OKPYIKAIOLIETO MUPA.
Poiib sKcrieprMenTa U TEOPHUH B MPOLIECCe TTO3HAHMS TPUPOABI. DKCIIEPUMEHT B (pU3HKE.

MopenvupoBanue (U3MYECKUX SBICHUNW U TpoieccoB. HaydHbie THUTIOTE3HI.
®duznyeckue 3aKOHbI U TeOpUu. [ paHULIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUA.

Ponb 1 Mecto ¢pusnku B GOpMUPOBAHUM COBPEMEHHOM HAyYHOW KapTHUHBI MUPA, B
MPAKTUYECKOM JIEATEIILHOCTH JIIOJIEH.
Jlemoncmpayuu

AHaJIOTOBBIC U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUHKHU.
Pa3zgen 2. Mexanuka
Tema 1. Kuaemaruka

Mexannueckoe qBmkeHre. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBMKeHusA. Cucrema
orcy€ra. TpaeKkTopusi.

[Tepemenienue, CKOpOCTh (CPeAHsISt CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE
MaTepUaibHOW TOYKH, HMX MPOEKIMH Ha OCH CHUCTeMbl KoopauHatr. CloKeHHe
MEPEMEILICHHUI U CIIO)KEHHE CKOPOCTE.

PaBHoMepHOE 151 PaBHOYCKOPEHHOE MPSMOJIMHEWHOE  JIBUYKCHUE.

['paduiku 3aBUCUMOCTH KOOpPJMHAT, CKOPOCTU, YCKOPEHHs, MYTU U MEepeMelIeHuUs
MaTepUuaibHOW TOYKHU OT BPEMEHH.

CBoboiHOE TIazieHne. Y CKOpeHue CBOOOHOTO TaeHHs.

KpuBonuueniHoe nBukeHUE. [[BMKEHHE MaTE€pHaIbHOM TOYKH MO OKPYKHOCTH C
ITOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHENHAsI CKOPOCTh. [lepnon u
yactoTa oopanieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.



TexHUUecKre yCTpPOWCTBA M MPAKTHYECKOE NMPUMEHEHHWE: CIUAOMETpP, JBHKEHUE
CHapsI10B, LIEMTHbIE U pEMEHHBIE TIEpelayuu.

Jlemoncmpayuu

Mopgenp cucTeMbl OTCUETA, WIUIFOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tagenue Ten B BO3AyXe U B pa3peskeHHOM MTPOCTPAHCTBE.

HabGmionenune nBrKeHUs Tena, OpOIIEHHOTO TOJ YIJIOM K TOPH30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.
Hanpasnenue ckopocTu pu ABUKEHUH MO OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopuvie pabomul

M3ydyeHre HEpaBHOMEPHOTO JBMXKCHHS C IIEJbI0 OINPEICICHHS MIHOBESHHOM
CKOPOCTH.

HUccnegoBanue COOTHOWIEHHS MEXAY MYTSAMH, HIPOUIAECHHBIMM TEJIOM 34
MOCJIEIOBATEBHBIC PABHBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHHUHU C
HAa4aJIbHOU CKOPOCTBHIO, PABHOW HYIIIO.

N3yyeHne nBUKEHUS LIAPUKA B BA3KON KUIKOCTH.
N3yuenune aBuxeHus Tena, OpOuIeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipunuun orHocurensHocTH 'anunes. Ilepseiit 3akoH HproTona. MHepuuanbHbie
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cui. Bropoil 3akon HbroToHa aiis
MaTepruaIbHON TOYKH. Tpernii 3akoH HbproTOHA 711 MaTepranbHbIX TOYEK.

3akoH BceMUpHOTO TAroteHusa. Cuna tsoxectu. [lepas kocMuuecKkas CKOPOCTb.

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

Tpenune. Buasl Tpenus (mokos, ckoyibkeHus, kaueHus ). Cuna tpenusi. Cyxoe TpeHue.
Cunia TpeHHs CKOJIbXXKEHHST W cwia TpeHus mnokos. Koadduuuent tpenus. Cua
COIIPOTUBIICHUS IIPU IBMKEHUU TeJIa B )KUIKOCTH UJIU rase.

[TocTynarenbHOE U BpalaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIbl OTHOCHUTENIBHO OCH BpalleHus. [1ne4o cumibl. YClIoBUS paBHOBECHS
TBEPIOrO Tea.

TexHu4yeckue yCTpoMCTBAa U NMPAKTUYECKOE NPUMEHEHUE: TTOAIIUITHUKY, ABUKECHHE
VCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu



SIBnenne nHEpUUM.

CpaBHeHUE MacC B3aUMOJECHCTBYIOIINX TEJl.

Bropoi 3akon HeroToHa.

N3smepenne cui.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBbI YIIPYTOCTU OT AehOpMaliui.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.
CpaBHEeHUE CHII TPEHUS MMOKOS, KAYEHUS U CKOJIbKEHUSI.
VYcnoBus paBHOBecHs TBEPAOTO Tena. Buaesl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomsi V3yuenue
JBIKEHUS OpyCKa MO0 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIONIMX B TIPYXKUHE U
pPE3MHOBOM 00pa3siie, OT ux aedopmaruu.

I/ICCJIeI[OBaHI/IC YCJIOBI/Iﬁ PaBHOBCCHUA TBépI[OFO TCJIa, UMCIOIICTO OCh BpaIlllCHUA.

Tema 3. 3akoHBbI cOXpaHeHHs B MEXaHUKeE

Nmnynbc MatepuanbHOW TOUKHM (T€Ja), CUCTEMbI MAaTepHAIbHBIX TOoueK. MMmylbce
CUJIbBI M W3MEHECHUE UMIIyJIbCAa Tela. 3aKOH COXpPAaHEHUs HMIyJbca. PeakTuBHOE
JBH)KCHUE.

PabGora criibl. MOIIHOCTE CHJIBL.

Kunetnueckass  sHeprusi ~ MaTEepHAIbHOW  TOYKHU. Teopema 00
M3MEHEHUH KUHETUYECKON SHEPIUHu.

[lorenumanbHas 3Heprus. I[loTeHumanbHas 3HEprus ynpyro JaeGopMUPOBAHHOU
npyxuHbl. [loTeHIManbHas SHEPrus Teaa BOJU3U MOBEPXHOCTU 3EMJIH.

[ToTeHmanbHble U HEMOTEHIMANbHBIE CUIIbL. CBsI3b PaO0OTHI HEMOTEHIIMATBHBIX CHII
C U3MEHEHHEM MEXaHHYECKON SHEPTUU CUCTEMBI TeJI. 3aKOH COXPAaHEHHUS MEXaHUYECKOU
SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KOMED,
NPY>KUHHBIN MTUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHUE.

[Tepexoa MoTEeHIIMATBLHOM YHEPTUHM B KHHETHYECKYIO U OOpPaTHO.
Yuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

I/I3y‘leHH€ a0COJIFOTHO HCYIIPYI'Oro yaapa € IOMOIIbIO JABYX OAWMHAKOBBIX HUTAHBIX
MAasATHHUKOB.



HccnenoBanue cBA3U pabOThI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKON SHEPIHH Tella Ha
IIPUMEpPE PACTSIKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. Moseky/sipHasi Gu3nka 1 TepMOJAMHAMUKA
Tema 1. OCHOBBI M0OJIEKYJISIPHO-KUHETHYECKON TEOpUHU

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KNHETUYECKOM TEOPUU M HUX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. [qudbdysus. Xapakrtep ABWKEHUS U
B3aUMOJICMCTBUSA YaCTUI BEIIECTBA. MOAEIMN CTPOEHUS ra30B, KUJAKOCTEU U TBEPIBIX TEI
1 00BACHEHHE CBOMCTB BELIECTBA Ha OCHOBE ATUX MoJieneil. Macca u pa3mepbl MOJIEKYI.
KomuuecTBo BemnectBa. [loctosanas ABoraspo.

TeroBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKOMN
TEOPUU HJEaTbHOIO0 ra3a. AGCONIOTHAS TeMIlepaTypa Kak Mepa cpeHeld KHHETHUUECKOM
SHEPrUU TEIUIOBOro JBMKEeHHs vactul rasza. lllkama temneparyp KenpBuna. ['a3zoBbie
3aKOHbl. YpaBHeHue MenpaeneeBa—Kianelipona. 3akon JlanproHa. M3ompoueccel B
UJIeaJIbHOM Tra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe mpecTaBlieHHe
M30IPOIIECCOB: M30TEpPMa, U30X0pa, n300apa.

TexHuueckne ycTpoicTBa M MPaKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JTOKA3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BeliecTBa, GoTorpaduu MOJIEKYI
OPraHUYECKUX COCIIMHCHUU.

OnpITel 10 AUPPY3UH KUAKOCTEH U Ta30B.

Mopens 6pOoyHOBCKOTO ABUKEHHUS.

Mopaens onbita IlTepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOCHCTBUS.
Mopaenb, WUTIOCTpUpYOIas IPUPOAY AaBICHUS T'a3a Ha CTEHKU COCY/Ia.

OnbIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS UIEAIBHOTO Ta3a, U30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Ornpenenenre Macchbl BO3/yXa B KJIACCHOW KOMHAaTe HAa OCHOBE M3MEPEHHI 00BhEMa
KOMHATBI, JABJICHUS U TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXKTY ITapaMETPaMH COCTOSIHUSI Pa3pEKEHHOIO rasa.

Tema 2. OCHOBBI TEPMOAMHAMMKH

TepMoanHamuueckass  cucrteMa.  BHyTpeHHss DHEPIus
TEPMOJUHAMHYECKON CUCTEMBI U CIOCOOBI €€ M3MeHeHus. KonndecTBO TEmaoThl U



pabora. BHyTpeHHs 3HEprusi OJHOATOMHOIO HJI€aIbHOro ra3za. Buasl temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKLIMS, U3JIydEHUE. YJIeJIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEImmoTel npy TeIuionepesaye.

[Tonsitue 06 anguabaTtHoM mpouecce. [lepBriif 3akoH TepmonuHaMuku. [Ipumenenue
NEPBOI0 3aKOHA TEPMOAMHAMUKH K U3omporeccam. I padguueckas nHTeprpeTanus paboTsl
rasa.

Bropoii 3akon TepmoauHamMuk. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IC.

TeroBbie MarmuHbl. [IpUHIUNBL ASHCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
HHEPrUu B TEIUIOBBIX MalMHaX. KoadGuureHT none3noro AeMcTBUs TEIIOBON MaIMHBI.
[ukn Kapuo u ero xoshUIMEHT MOJIE3HOTO IEHCTBUA. DKOJOTHYECKUE MPOOIEMbI
TEIIODHEPTETUKH.

TexHu4yeckre yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: JABUTATEIb BHYTPEHHETO
cropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEN 3HEPIUU Tella IPU COBEPILIEHUH PAOO0ThI: BBUIET MPOOKHU U3
OyTBIJIKH IO/ IEWCTBUEM CKATOTO BO3AyXa, HArpeBaHKe 3(prpa B JIATYHHOH TpyOKe MyTEM
TpeHUs (BUACOIEMOHCTpAIINS).

N3meHeHnne BHyTpEHHEN HEpIuM (TeMIIepaTypbl) Teja IpH TEIUIoNepe1aye.

OneIT 10 aaAMabaTHOMY PACIIMPEHUIO BO3AyXa (ONBIT C BO3AYLIHBIM OTHUBOM).

Mopenun napoBoi TypOWHBI, JIBUTATENs] BHYTPEHHEIO CrOpaHUs, PEAKTUBHOIO
JBATATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomsi I3mepenne
YAEIbHOU TEMIOEMKOCTH.

Tema 3. ArperaTtHblie cOCTOsIHMSA BelecTBa. @a3oBblie mepexo/bl

[TapooOpazoBanue u kouaeHcanusi. lMcnapenwe u kunenue. AOCONIOTHAasS W
OTHOCHUTEJIbHAsI BIAXXHOCTh BO3Ayxa.  HachllieHHbIN nap. YjenpHas TeIjoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHHS OT JaBJICHUSI.

TBépnoe Tteno. Kpucraminueckue u amopdHble Tena. AHHU3OTPOIUS CBOMCTB
KPUCTAJLJIOB. XKunkue  kpuctaimbl. COBpeMEHHBIE  MaTepUalbl.

[InaBnenue W KpucTayiuzanus. Y ielbHas TerioTa miasneHus. Cyoaumanus.

YpaBHEeHUE TEIJIOBOTO OanaHca.

TexHu4yeckue ycTpoiucTBa U MPaKTUUECKOE TPUMEHEHHE: TUTPOMETP U IICUXPOMETD,
KQIOPUMETP, TEXHOJOTMU TOJYYEHUS COBPEMEHHBIX MAaTEpUaJioB, B TOM YHCIIE
HAaHOMATEPHUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu
CBONCTBa HACBIIICHHBIX TAPOB.

Kunenue IIpHU TOHWKCHHOM J1aBJICHUU.



CnocoObl n3MepEeHUs BIaKHOCTH.
HaGmtonenne  HarpeBaHuss W IUIABJICHUS  KPUCTAJJIMYECKOTO  BEIECTBA.
JleMOHCTpalus KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopnvle pabomsi Iamepenue
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3yXa.

Paznen 4. JjeKkTpoauHAMMKA
Tema 1. DuekTpocTaTuka

DJIeKTpU3alMs TeJl. DJIEKTPUUECKHM 3apsa. [Ba Buaa 3JIEKTPUYECKHUX 3aPS/IOB.
[IpoBOAHUKH, OUAJEKTPUKUA W TOJYIPOBOAHUKH. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. TouyeuHbll 3l€KTpUYECKUN 3apsii.
Onextpuyeckoe nosie. Hanpssk€HHOCTD 3nekTpudeckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX MoJel. JInHNKM HanpsHKEHHOCTH AJIEKTPUYECKOTO TOJIA.

PabGora cun anexrpocraruueckoro moisa. [lorenmman. Pa3HOCTh MOTEHIMATIOB.
[IpoBOAHMKM W JOMDJIEKTPUKH B JJIEKTPOCTATHYECKOM Tose. JludnexTtpuyeckas
MIPOHUIIAEMOCTb.

Onexktpoémkocts. KoHzeHcaTtop. ONEKTPOEMKOCTh IIJIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA.

TexHuueckue yYCTPOWCTBA U NPAKTUYECKOE MPUMEHEHHE:  BIIEKTPOCKOIL,
AIIEKTPOMETP,  DJIEKTPOCTaTUYECKas  3allliTa,  3a3€MIIEHHE  3JIEKTPOnpHOOpOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN annapar, CTpyMHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U NPUHIUII IEUCTBUSA DJIEKTPOMETPA.
B3aumonelicTBre HadJIEKTPU30BAHHBIX TEIl.
DIIEKTPUYECKOE T0JIE 3APSIKEHHBIX TEJl.
IIpoBOAHUKH B JIIEKTPOCTATUYECKOM IIOJIE.
DnekTpocTaTudecKas 3amuTa.

JIMPAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.
3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOIIAAY IUIACTHH,
PACCTOSTHUSI MEXAY HUMU U JUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

BHGPI‘I/ISI 3aPSKCHHOI'O KOHACHCATOPA.

Yyenuueckuii sxcnepumenm, 1abopamopnvle pabomsi IsmepeHue
3JIEKTPOEMKOCTHU KOHJIEHCATOPA.

Tema 2. IlocTossHHBIN dJ1eKTPUYecCKHH TOK. TOKM B pa3IM4YHBIX cpeaax

DJIEKTPUYECKUM TOK. Y CJIOBUS CYLIECTBOBAHUSA DJIEKTPUUECKOTrO TOKa. MCTOUHMKH
toka. Cuna Toka. [locTosSTHHBIN TOK.



Hanpspxkenue. 3akon Oma 1715 yyacTka Leru.
DNEeKTpUYECKOe  CONPOTUBIEHUE.  YIEIbHOE  CONPOTUBJICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIAHHOE COEIMHEHUE MTPOBOIHUKOB.

PaGota snexTpudeckoro toka. 3akon Jlxoyns—Jlennia. MOIMIHOCTD 3JIEKTPUUYECKOTO
TOKA.

DJNIEKTPOJIBIKYIAsi CUja U BHYTPEHHEE COMPOTUBICHHE MCTOYHUKA TOKA. 3aKOH
Owma 1114 noHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. KopoTrkoe 3ambikaHue.

SHGKTPOHHEUI IMPOBOAUMOCTD TBépI[BIX METAJLIOB. 3aBUCHUMOCTH COIMIPOTUBJICHUA
MCTAJIJIOB OT TCMIICPATYPHI. CBerHpOBOI[I/IMOCTB.

DNeKTpUYECKUd TOK B BakyyMme. CBOICTBA JIEKTPOHHBIX ITyYKOB.
[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAsT TPOBOJUMOCTh MOIYIIPOBOIHUKOB.
CaoticTBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PACTBOPAX U PACIUIABAX AJIEKTPOIUTOB. DIEKTPOIUTHUECKAS
JIACCOIMALINS. DIIEKTPOIIHU3.

DJNeKTpU4eCKUii TOK B razax. CamMoCTOATENbHBIM U HECAMOCTOSITEIBHBINA pa3psii.
Momnnus. I1na3zma.

TexHu4yeckre yCTpOCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIEPMETP, BOJIBTMETD,
peocTaT, UICTOUHUKU TOKA, 3JIEKTPOHArpeBaTelIbHbIC MPUOOPHI, IJIEKTPOOCBETUTEILHBIC
npudoOphl, TEPMOMETP  CONPOTUBIEHHUS, BaKyyMHbIH JHOJ, TEPMHUCTOPHl U
(bOTOPE3UCTOPHI, TOTYITPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

I/I3MepeHHe CHUJIBI TOKA N HAIIPAXKCHUS.
3aBHUCHUMOCTD COIPOTHUBJICHUS MUINHAPUICCKUX ITPOBOAHNKOB OT JJIWMHBI, TJIOHIA/ I
IMOIICPCYHOro CCUCHUA U MaTCpualia.

CMmelaHHOEe COeIMHEHHE ITPOBOIHUKOB.
[Ipsmoe  wm3MepeHne  INEKTpOABMKYHIEM  cuibl.  KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBI.
[IpoBOAMMOCTB 3JEKTPOITUTOB.

HckpoBoii pa3psil U MpOBOAUMOCTD BO3/1yXa.
OaHOCTOPOHHSISE TPOBOAUMOCTD JUOJA.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomsi V3yueHnue
CMEIIIAHHOTO COECIMHEHUSI PE3UCTOPOB.

HSMepeHI/IC BHCKTpOI[BI/DKYHIeﬁ CWJIbl HCTOYHHMKA TOKa MW Cro BHYTPCHHCTO
COIIPOTHUBJICHUA.

Ha6J'IIOI[€HI/IC QJICKTpPOJIHN3aA.

MexnpeaMeTHblie CBSI3H



Nzyuenue kypca ¢usnku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBISETCA C YIETOM
COJIEpKaTeNIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKU, OUOJOTUM, XUMUH,
reorpapuu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsamusi, CBA3aHHbIE C H3YyYEHHEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHUE, HAY4YHBIN (pakT, TUMoTe3a, u3ndeckas BEIUYMHA, 3aKOH, TEOPHS,
HaOJII0/IEHUE, SKCTIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, JIWHEWHas (QyHKIus, mapadoia,
runepOosia, ux rpadUKu U CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIIMU: CUHYC, KOCHUHYC,
TQHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI U HX
IIPOEKIMU Ha OCHU KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

buonocusi: Mexanmdeckoe ABWKEHHE B JKUBOM mnpupope, auddysus, ocmoc,
TEIJI0O00MEH >KMBBIX OpPraHM3MOB (BHIbI TEIUIONEPEaayun, TEIUIOBOE pPABHOBECHE),
AIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: JDUCKPETHOE CTPOCHHE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAS MAacca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIAKOCTEW WU Ta30B,
AIEKTPUUYECKUE CBOMCTBA METAJIIOB, 3JIEKTPOJIUTUYECKAS TUCCOLUALINS, TAIbBAHUKA.

T'eoecpagus: BnaxxHOCTh BO3/IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE IBUKEHHH C HCIOJIB30BAHMEM MEXaHU3MOB, YUYET
TPEHUsSI B TEXHHUKE, MOIIIMIHUKHN, HCIOJIb30BAaHHE 3aKOHA COXPAHEHUsI MMITyJbCa B
TeXHUKe (pakeTa, BOAOMET W Jpyrue), JBHUraTeilb BHYTPEHHErOo CropaHus, MapoBas
TypOHHa, OBITOBOM XOJOAWIBHUK, KOHIUIIMOHED, TEXHOJIOTUH MOIYUYEHUSI COBPEMEHHBIX
MaTepHalioB, B TOM YHKCJIE HAHOMATEpUaJIOB, U HAHOTEXHOJOTUH, JIEKTPOCTATUUECKas
3allMTa,  3a3€MJICHHE  JJIEKTPONPUOOpPOB,  KCEPOKC,  CTPYHHBIM  TPHUHTED,
AJIEKTPOHArpeBaTeIbHbIE TPUOOPHIL, ANEKTPOOCBETUTEIBHBIE PUOOPHI, FaIbBAHUKA.

11 KJTACC Pa3zpgea 4. Di1eKTPOAUHAMHUKA
Tema 3. MaruuTHoe noJjie. JJIeKTPOMATrHUTHAS UHAYKIMSI

ITocTostHHBIC MarHuThI. B3anMoaeiicTBrE MTOCTOSSHHBIX MAarHUTOB. MarHuTHOE T0JIC.
Bextop MarHuTHOM MHAYKUMH. [[pyHIUII CyIepIIO3NIIMM MarHUTHBIX NoJIeH. JInHnn
MarHUTHOM MHAYKUHUH. KapTrHa TMHUI MarHUTHOM MHIYKUWH MOJISI TOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe mosie NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMI MHAYKIMH MarHUTHOTO
II0JIS NIMHHOT O MTPSIMOTO ITPOBOIHHUKA M 3aMKHYTOI'0 KOJIBLEBOTO IPOBOIHUKA, KATYIIKH C
ToKOM. OnbIT Opcrena. BzaumoaencTere NpoOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBJICHUE.

Cuna JlopeHua, €€ MOaynb W HampaBjieHHE. [[BUKEHHE 3apsSyKEHHOM 4YacTUIbI B
OJTHOPOJTHOM MarHuTHOM moJie. PaGota cuiel Jlopeniia.



SIBiieHME 3EeKTPOMAarHuTHOM MHAYKIMHU. [I0TOK BEKTOpa MarHUTHOW UHIYKIIUU.
DNEKTPOJBIXKYILASA CHJIa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHIyKIuKu Dapajes.

Buxpesoe snekrpuyeckoe nojue. JIeKTPOABIKYILAs CHUJla HHIYKIIMH B TPOBOIHUKE,
JBHKYILEMCS TIOCTYNIATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenna.

NHayKTUBHOCTS. SIBnenue CaMOWHIYKIIHH. DIIeKTPOABIKYIIAs cuja
CaMOMHAYKIIVH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOWCTBA M IPAKTUUYECKOE NPUMEHEHHUE: MOCTOSHHBIE MAarHUTHI,
AJEKTPOMArHUTHI,  JJEKTPOJBUIaTElb,  yYCKOPUTENIM  DJIEMEHTAPHBIX  YaCTHI],
WHIYyKIIMOHHAS T€Yb.

Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE NEKTPOHHOT'O IyYKa MAarHUTHBIM TOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TIOJISL.

B3aumozelictBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHUE PIEKTPOMArHUTHON UHIYKIUU.

[IpaBuio Jlenua.

3aBUCUMOCTb JJIEKTPOJABHXKYIIEH CHJIbI MHAYKIUA OT CKOPOCTH H3MEHEHHS
MAarHUTHOI'O MOTOKA.

SIBiIeHME CAaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomsi V3yueHue
MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

HccnenoBanue neMCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy ¢ TokoM. MccienoBanue
SIBJICHUS SJIEKTPOMArHUTHOW UHYKIIUU.

Paznen 5. KoJsieOanusi ¥ BOJIHBI
Tema 1. MexaHu4ecKHe U 3JIEKTPOMATHUTHBIE KOJICOAHUS

Konebarenbnas cucrema. CBoOoHbIE MexaHUYecKue Kojiebanusi. ['apMoHnyeckue
konebanus. [lepuos, vacrora, ammutyaa u ¢asza koinedaHuil. [IpyXKUHHBIN MasTHUK.
MartemaTuyeckuii MasiTHUK. YpaBHEHHE TapMOHUYECKUX Kojebanuil. IlpeBpaiienue
HHEPTUU MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit KOHTYp. CBOOOHBIE JIEKTPOMAarHUTHBIE KOJIECOAHUS B UEATHHOM
K0JIe0AaTeIbHOM KOHTYpe. AHAJOTUs MEXAY MEXaHWYECKUMH U 3JIEKTPOMATHUTHBIMU



koneOanmsimu. Popmyna TomcoHa. 3aKOH COXpaHEHUS OHHEPTUM B HJICATHLHOM
K0J1e0aTeIbHOM KOHTYpE.

[IpencraBienre o 3aTyxamnux KoyeOaHUAX. BbIHYXICHHbIE MEXaHUYCCKHE
koseOanus. Pezonanc. BeiHYKIeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHMsI.

Ilepemennspiil Tok. CHHYCOUIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTY/THOE U IEUCTBYIOIIEE 3HAUCHHUE CHIIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. I[IpousBoacTBO, mepenadya U MNOTpeOJEHHUE DICKTPUUSCKOM
SHEPrUM. OKOJOTUYECKHUE PHUCKA TPU MPOU3BOACTBE IJEKTpo3Hepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTI U B IOBCETHEBHOM KU3HMU.

TexHu4yeckre yCTpONCTBA U MPAKTHYECKOE MPUMEHEHHE: DJICKTPUUYECKHUI 3BOHOK,
reHepaTop MePEeMEHHOr0 TOKa, JIMHUHU dJICKTponepeiay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB  KojeOaTeabHONW cUCTeMbl (NMPYKUHHBIM WM
MaTeMaTUYECKHI MasiTHUK).

Halnronenue 3atyxaromnmx KojaeOaHui.
HccnenoBanue CBOMCTB BBIHYKAEHHBIX KOJIEOAHMIA.
Habntonenue pezonanca.

CB0OOOHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwinorpaMmbl  (3aBUCUMOCTH CWJIBI TOKa W HANpPsKEHUS OT BPEMEHM) IS
AIIEKTPOMArHUTHHIX KOJIEOaHUH.

Pesonanc mpu  mocnegoBaTeNbHOM — COCIMHEHMM  PE3UCTOpa,  KATYIIKU
WHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopeinb TUHUY 3JIEKTPOIEpPEAAUN.
Yuenuueckuii sxcnepumenm, 1abopamopmusie padomul

WccnenoBanue 3aBUCMMOCTH MEPUOIa MAJIbIX KOJIGOaHUM Trpy3a Ha HUTH OT JTMHBI
HUTHU U MACCHI Tpy3a.

HccnenoBanne mepeMEHHOro0 TOKA B LENW U3 IOCIEAOBATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexann4eckue U 3JIeKTPOMATHUTHBIE BOJIHbI

MexaHnueckue BOJHBIL, ycloBHs — pacnpoctpaHeHus. llepmon. Cxopoctb
pacrmpocTpaHeHus U JjiHa BOJIHbL. [lonepeunsie u mpooiibHbIE BOJIHBL. MHTepdepentius
U nudpakiysg MEXaHHUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMmkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. YCIOBHUS W3JIYYEHHsI DJJIEKTPOMArHUTHBIX BOJIH.
B3aumnass opuentauusi BekropoB E, B, v B snekTtpomarauTHOil BoiHe. CBoOMCTBa



ANICKTPOMArHUTHBIX BOJH: OTPaXCHHE, IPEIOMIICHHE, TOoJIIpHu3anus, JIuQpakims,
unrepdepenius. CKopocTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >neKTpOMarHuTHHIX BOJIH. [[puMeHEeHNE 37IEKTPOMArHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUIIBI paIMOCBA3U U TeJIeBUICHUA. Paguonokarusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPY KaloIIel cpeibl.

TexHuueckne yCTpOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YyJIbTPa3BYKOBas JMAarHOCTUKAa B TEXHUKE W MEIULMHE, paaap,
paguonpuEMHHUK, TEICBU30p, aHTeHHA, TeliepoH, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHEHUE MOMEPEUHBIX U MPOJA0IBHBIX BOJH.

KoneOmromnieecst Te10 Kak MICTOYHUK 3BYKa.

Habutoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepennnn u qudpakiny MEXaHUYECKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGmtoienne cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION M 4acTOTOU
KOJIeOaHMIA.

HccnenoBanue CBOWCTB 3JEKTPOMAarHUTHBIX BOJH: OTpak€HUE, MpPEIOMIICHUE,
noJispu3anus, 1upaxuus, THTepPepeHLns.

Tema 3. OnTuka

I'eomerpuueckas ontuka. [IpsMonuHeHOE pacpOCTpaHEHUE CBETA B OJTHOPOJHOMU
cpene. JIyu cBera. ToueuHblii HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHbI OTpaxkeHus cBeTa. [loctpoenue n3o0paxeHui B IIIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3aKOHBI MpPEIOMIICHHUS cBeTa. AOCOMIOTHBIM IOKa3aTelslb
npenomieHusa.  Ilomnoe BHYTpPEHHEE orpaxenue. IIpenenbHbIi yroma

IIOJTHOTO BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CiaoxHbIi coctaB Oenoro cseta. Lser.

Cobuparonye u pacceuBaromue JUH3bl. ToHKas auH3a. POKYCHOE PAacCTOSHHE U
onTHYecKas cuia TOHKOW JuH3BL. [locTpoeHne wu300pakeHU B COOMpAIONINX U
paccenBaronX JUH3ax. Dopmysia TOHKOHW JIMH3BI. Y BEJIMYECHUE, 1TaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONITUKHU.

BonnoBas ontuka. Muatepdepennust cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
HAOJIIOICHUSI MAaKCUMYMOB M MUHUMYMOB B HMHTEP()EPEHLHOHHON KapTUHE OT JABYX
cUH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [udpaknuonHas peméTka. YciaoBue HaOMIOACHHS TJIaBHBIX
MaKCHUMYMOB IIpY NaJ€HUU MOHOXPOMATUYECKOIO CBETA Ha TU(PAKIIMOHHYIO PEIIETKY.



[Tonmapu3zanus ceera.

TexHu4yeckre yCTpoNCTBa U MPAKTUUECKOE MPUMEHEHUE: OUKH, Jymna, oToanmnapar,
MPOEKIIMOHHBIN arnmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAS ONTHKA, JU(paKIMOHHAS
pEeLIETKA, TTOJIAPOULL.

Jlemoncmpayuu

[IpssMONMHENHOE pPacHpOCTPAHEHUE, OTPAXKEHHE U  MPEIOMIICHHE  CBETa.
OnTuyeckue mpruodopHI.

[TomHOe BHyTpeHHEE oTpaxkeHue. Mozaenb CBETOBOA.

UccnenoBanue CBOMCTB N300paKeHUH B JTMH3AX.

Mojienin MUKPOCKOIIA, TEJIECKOTIA.

Ha6nronenue natepdepennnm cBera.

Habnronenune nudpaknuu ceera. Habmonenue
JMICTIEPCUU CBETA.

[Tonyyenue cnekTpa ¢ MOMOUIBIO TPU3MBI.
[Tonyyenue cnekTpa ¢ TOMONIBIO0 TUMPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomel Iamepenue
MoKa3aTelis MPeIOMIIEHUs CTEKIIA.

Uccnenosanue cBoiicTB n3o0OpaxeHuil B nuH3ax. Habmonenue
JTUCIIEPCUH CBETA.

Pa3nen 6. OcHOBBI CIeNUAIBHON TEOPHH OTHOCHUTEILHOCTH

I'paHuiel IPUMEHMMOCTH KJIACCUYECKOW MexaHukH. llocTymarel crienuanibHOU
TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU M COKPALLICHUE JITTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b Macchbl C SHEPTUEN U UMITYIILCOM PEJSITUBUCTCKON YaCTHULIBI. DHEPTrUs MOKOSL.

Pasznen 7. KanToBasi pusuka
Tema 1. Dj1eMeHTHI KBAHTOBOM ONMTHKH

®otonbl. ®opmyna I[lnanka cBsizu sHeprur GOTOHA C €ro YacTOTOW. DHeprus u
UMITYJIbC (POTOHA.

OtkpeiTiie u wuccienoBanne Gorodpdexra. Ombitel A.I'. CromeroBa. 3aKoHBI
dotorpdexra. VYpaBHenue OuHmTeNHHAa A (orodpdekra. «KpacHas TrpaHHLIA»
dboToaddexra.

JlaBnenne ceera. OnbiThl [1.H. JleGenena.



XUMHUYECKOE JIEVCTBUE CBETA.

TexHuyeckre yCTpOWCTBA U  MPaKTUYECKOE MpPUMEHEHHUEe: (POTOIJIEMEHT,
dboTomaTYMK, CoTHEUHAsi OaTapest, CBETOIUO/I.
Jlemoncmpayuu

®oT03(]deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeMIHEro GhoTodddexra.

Ceeronuon.

Conneunas Oatapest.

Tema 2. CTpoeHnue atoma

Mopgens atoma Tomcona. OmnbiTel Peszepdoprna 1o paccesHUIO —O-4aCTHIIL.
[Tnanerapnas monens atoma. [loctynatel bopa. U3nydenue u mornomeHue GOTOHOB MPU
MEpPEXO/IE aTOMa C OJTHOTO YPOBHS dHEPruu Ha Apyroil. Buael ciektpoB. CrieKTp ypoBHEM
JHEpPruU aToma BOJIOpoAa.

BonnoBeie cBoiictBa yactuul. Bomubl ae bpoing. KopnyckylisipHO-BOJTHOBOM
JyaJvi3M.

CHOHTaHHOE U BBIHYXIEHHOE U3JIyYEHUE.
TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE INPHUMEHEHHWE: CIEKTPAJIbHBIA aHAJU3
(cTIeKTpOCKOI), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.
Onpenenenue JIMHBI BOJIHBI Ja3epa.
Habnronenue nuHelyaThIX CIEKTPOB U3IyuyeHus. Jlazep.

Yuenuuecxuii 9KCnepumenm, nabopamopuvie  pabomoi
Habmronenue nuHeyaToro crekTpa.

Tema 3. ATomMHOe AP0

DKCHEPUMEHTBI, JIOKA3bIBAIOIIUE  CJIOXHOCTh CTpoeHust  siapa. OTKpbITHE
pannoaktuBHOCTH. OnBITHI Pe3epdopaa mo onpeneneHno coctaBa pagioakTHBHOTO
usnydenus. CBoicTBa anbda-, 0eTa-, raMMa-u3ydeHus. BiusHue painoakTHBHOCTH HA
KUBbIE OPTAHU3MBI.

OTtkpeITHE TPOTOHA U HeMTpoHa. HyknonHas Mmozens siapa ['elizendepra— MBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M3oromsl.

Anwda-pacniaa. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-uznyuenue.
3aKOH paJuOaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexkT maccl siapa.

SAnepnsie peakuun. /lenenue u CUHTE3 A1€P.



SAnepubrit peaktop. Tepmosinepusiii cunTe3. [IpoOreMbl U MEPCIIEKTUBHI SIEPHOM
SHEPreTUKU. JKOJIOTUUECKUE ACTIEKTHI SIICPHON SHEPTETUKH.

DnieMeHTapHble YacTUIlbl. OTKPBITHE O3UTPOHA.
MeTtobl HAOJIIOACHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
@dyHIaMeHTalbHbIE B3aUMOJAEHCTBUS. EqUHCTBO (hr3MuecKoi KapTUHbBI MUpA.
TexHuueckue yCTpocTBAa M NPAKTUYECKOE IMPHUMEHEHME: JI03UMETp, Kamepa
Buinbcona, siaepHblil peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
CU€TYnK MOHU3UPYIOUIUX YACTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuuvie pabomul
HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

Pa3znes 8. DineMeHTHI ACTPOHOMUM U ACTPOGU3MKH

OTtanbl pa3BUTHS acTpoHoMmuU. lIpukiagHOE W MHPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMUH.

Bup 3Bé3nnoro Heba. Co3Besnusi, SpKUe 3BE3/IbI, IUTAHETHI, X BUIUMOE JIBUKECHUE.

ComHeuHast cucreMa.

Counnne. ConHeuHasi akTUBHOCTh. MicTounuk sHeprun CojiHia v 3BE€3/1. 3BE3/bI, UX
OCHOBHBIE XapaKTepUCTUKU. Jlnarpamma «CHeKTpaabHbIN KJIACC — CBETUMOCThY. 3BE3IbI
IJIaBHOM MOCJICIOBATEIILHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTBY JJI 3BE3]1 TJIaBHOM
nocjiea0BaTeIbHOCTU. BHyTpeHHee cTtpoeHue 3BE3n. COBpeMEHHBIE MPEACTaBICHUS O
MPOUCXOXKICHUH U HBOMOIMK COJHIA U 3BE3/1. DTalbl )KU3HU 3BE3I.

Muiieunsiii [TyTs — Hama [Manaktuka. [lonoxxenue u npuxenune Comnuia B ['anakTuke.
Tunel ramakTuk. PagroranakTuky U kBazapsl. YEpHBIE ABIPHI B siApax TAIAKTHK.
Bcenennas. Pacuiupenue Beenennoit. 3akon Xa06ua. Pazberanve rajiakTuk.
Teopusa bonpmoro B3psiBa. PenmkToBOE M3ITyYEHHE.
Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.
Hepeménnnlie nmpoosieMbl aCTPOHOMUMU.

Vuenuuecxue nabnrooenus

Ha6J'IIOI[€HI/I$I HGBOOPY)KéHHLIM I'1azoOM C HCIIOJIb30BAHHCM KOMIIBIOTCPHBIX
HpI/IJ'IO)KCHI/Iﬁ IJIs1 OIPEACIICHUS TTOJIOKCHUSA HeOeCHBIX 0OBEKTOB Ha KOHKPCTHYIO JATy:

OCHOBHBIE c03Be3/1Msi CEBEPHOro MONyIIapus U SIPKUE 3BE3IBI.
Habnronenus B teneckon Jlynsl, mianet, Mieunoro I1yTu.

O06o0maromiee NOBTOPEHUE

Ponbs pusuku u acTpOHOMUU B SKOHOMUYECKOU, TEXHOJIOTHYECKOM, COIMAIBHON U
TUUYECKON cdepax IesTEIbHOCTH 4YEJIOBEKa, poJib U MECTO (DU3UKM U aCTPOHOMHH B
COBPEMEHHOW HAy4HOH KapTWHE MUpPA, POJb (U3NYECKON Teopuu B (HOpMHpPOBAHHUH



MPEACTABICHU O (PU3NUYECKONW KapTUHE MHUpPA, MECTO (PU3NYECKOW KapTUHBI MHUpa B
o011IeM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUM O IPUPOJIE.

MemnpeleeTHble CBA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kiacce oCyiiecTBiseTcs ¢ y4€ToM
COJIEpKaTENIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MaTeMaTHKU, OUOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowcnpeomemuvie noHamusi, CBS3aHHBIE C W3YyYCHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAy4YHBIN (pakT, TunoTe3a, unyeckas BEIUYMHA, 3aKOH, TEOPHUS,
HaO0JI0ICHHE, SKCIIEPUMEHT, MOCIIUPOBAHUE, MOJIETTh, U3MEPEHUE.

Mamemamuka: pelieHHe CUCTEMbl YpPaBHEHHUH, TPUTOHOMETpHYECKHUE (YHKIUU:
CUHYC, KOCUHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO,
BEKTOPbl M HX MPOCKIMU HA OCH KOOPJHUHAT, CJIOKEHUE BEKTOPOB, IMPOU3BOJIHBIC
AJIEMEHTApPHBIX (PYHKIHH, MPU3HAKU T0J00MS TPEYTOJbHUKOB, ONPEICIICHHE IUIONIATN
IUJIOCKUX (puryp u o6bEMa Ted.

buonocus: anexTpudeckue sIBICHUS B )KUBOW IIPUPO/IE, KoJieOaTeIbHbIE BUKECHUS B
KHUBOU MPUPOJE, ONITUYECKHUE SIBIICHUS B )KUBOW MPUPOJE, ICUCTBUE PAIUALIMU HA )KUBBIE
OpraHu3MBlI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTypa TBEPIBIX TEIl,
MEXaHU3MbI 00pa30BaHUS KPUCTATUTMUYECKON PEIIETKH, CIICKTPAIbHbIN aHATU3.

l'eoepaghus: MarHuTHBIC TOJIOCAa 3€MIIM, 3aJIe)KH MArHUTHBIX Pya, (OTOChEMKA
3€MHOM MMOBEPXHOCTH, MPEACKA3aHUE 3EMJICTPSICCHUN.

Texnonocus:  JNWUHUAKA  DIIEKTPOIIEpENAad, TEHEPATOpP  NEPEMEHHOrO0  TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€Yb, pajiap, paaAuoNpUEMHUK, TEJICBU30p, AHTECHHA,
tenedon, CBU-neub, mpoeKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHAs OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yueOHoro npeamera «Du3rka» Ha ypOBHE CPEAHET0 00111ero 00pa3oBaHus
(6a30BbIN  ypPOBEHB) JOJDKHO OOECMEUUTh JOCTHXKEHHE CIEAYIONIUX JIMYHOCTHBIX,
METaNpeMETHBIX U TPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIhTATOB.



JIMYHOCTHBIE PE3YJIbTATDBI

JIMuHOCTHBIE pE3yJbTaThl OCBOCHUSA YydeOHOro mpeamera «Du3HKa» TOIKHBI
OTpaxkaTb ~ T'OTOBHOCTb M CIOCOOHOCTh  OOy4YarOIIMXCS  PYKOBOJCTBOBATHCS
chOpMHpPOBAHHON  BHYTpPEHHEH  MO3WIMENH JUYHOCTHU, CHUCTEMOM  IIEHHOCTHBIX
OpPHUEHTALINM, TO3UTUBHBIX BHYTPECHHUX YOEKICHHM, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
HEHHOCTSIM POCCHICKOTO 00IlIecTBa, pACIIUPEHUE >KU3HEHHOTO OMbITa M OMNbITa
NEATEIIbHOCTH B IIPOLECCE pPealu3allii OCHOBHBIX HAIIPaBICHUM BOCIIMTATEIbHON
NEATEIIBHOCTH, B TOM YHCJIE B 4aCTH: 1) rPaKAaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3ULMK 00yYaOIIErocs Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUIMCKOTO OOIIECTBA;

IIPUHATHE TPaJULIHOHHBIX 001IeYeI0BEYECKHUX I'YMaHUCTHYECKUX 17§
JEMOKPATHYECKUX LIEHHOCTEH; TOTOBHOCTb BECTHM COBMECTHYIO JAESATEIBHOCTH B
MHTEpeCcax IPakJaHCKOTO

OOIIeCTBa, y9aCTBOBAaTh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHU3aIlii; YMEHUE
B3aUMO/ICHCTBOBATh C COIMATILHBIMU UHCTUTYTaMHU B COOTBETCTBUU C UX

GYHKIUSMA W Ha3HAYCHHEM; TOTOBHOCTh K T'yMaHUTApHOU H
BOJIOHTEPCKOM JICATEIBLHOCTH; 2) MATPUOTHYECKOT0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TI'PaXJTAHCKON HWIEHTUYHOCTH, NaTPUOTU3MA;
LIEHHOCTHOE OTHOILIEHHE K I'OCYIapPCTBEHHBIM CUMBOJIAM, TOCTHXKCHUAM

POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHPOBAHHOCT,  HPABCTBEHHOT'O  CO3HAHMsS, OTHYECKOTO  ITOBEICHUS;
CIIOCOOHOCTH OTICHUBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B IEITEIILHOCTH YUEHOTO;
OCO3HAaHME JINYHOTO BKJIAJIa B MOCTPOCHHUE YCTOMUYMBOrO Oyayiiero; 4) 3¢TeTHYeCKOro
BOCIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUast SCTETUKY HAyYHOT'O TBOPYECTBA,
NpUCYIIETO (PU3NYECKON HAYKE;

S) Tpy10BOro BOCIIUTAHUSA:

UHTEPEC K pazinyHbIM cdepam MpoPecCHOHATBHON JEeATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PM3MKON W TEXHUKOW, YMEHHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oymymiei
npodeccu W peanu3oBBIBAaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI; TOTOBHOCTh U
CIIOCOOHOCTH K 00Pa30BaHUIO M CAMOOOPA30BaHUIO B 001acTH (PU3UKH

Ha MPOTSKEHUH BCEW KU3HU; 6)
IKOJIOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD HKOJIOTHYECKOM KYJIbTYPbl, OCO3HAHUE TT100ALHOTO XapaKTepa



HKOJIOTHYECKUX TMPOOJIeM; IIAHUPOBAHUE U OCYIIECTBICHHE JCHCTBUN B OKpY’KalOIIEH
cpee Ha OCHOBE

3HAHU LEeJIed YCTOWYMBOIO Pa3BUTHUS YEJIOBEYECTBA;
Pacmmpenne onbitTa AEATEIBHOCTH KOJIOTHYECKOW HAIIPABIEHHOCTH Ha OCHOBE

UMEIOITUXCS 3HAaHUM 110 (U3uKe; 7) HEHHOCTH HAYYHOT O MO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

pasBUTHUA (1)I/IBI/I‘I€CKOI\;I HayKH; OCO3HAaHHEC ICHHOCTH Haquoﬁ ACATCIIBHOCTH, TOTOBHOCTD
B IIpOHOCCCC H3YUCHUA (i)I/I3I/IKI/I OCYHICCTBIIATE IIPOCKTHYIO M HCCICAOBATCIILCKYIO
ACATCIIbHOCTb MHANBUAYAJIbHO U B T'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTebHbIE YHUBEPCAJbHbIEC YUeOHbIEe HecTBUS Ba3osbie
JOruyeckKue JqeMcTBHA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOJIeMy, paccMaTprBaTh
€€ BCECTOPOHHE; ONPEEIATh LEIU AEATCIbHOCTH, 3aaBaTh NMapaMeTPhl U KPUTEPUU UX
JTIOCTUKEHUS; BBISBIISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUMS B PACCMATPUBAECMBIX
buznIecKux
SBJICHUSIX; pa3palaThIBaTh IUIAH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOIITUXCS
MaT€pPUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEITEIBLHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEeJISIM, OLICHUBATh PUCKHU IOCIEACTBUU JIEATEIBHOCTH; KOOPJAUHUPOBATH U BBINOJHATH
paboTy B YCIOBUSIX pealibHOT0, BUPTYAJIILHOTO U

KOM6I/IHI/Ip0BaHHOFO B33,I/IMOI[CI\/’ICTBI/ISI; Ppa3BUBAaTb KPEATHBHOC MBIIIJIICHUC ITPH
PECIICHUHN JKU3HCHHBIX HpO6JI€M. ba3oBble HcciIea0BaTeJIbCKUE HeﬁCTBHﬁI

BIaACThb HaquOﬁ TepMHHOHOFHeﬁ, KIIFOYCBBIMU ITIOHATHUAMHU U MCTOAAaMH

bu3nYecKo HayKW; BIIQJIETh HaBBIKAMH Y4E€OHO-MCCIICIOBATEIBCKOH M TMPOEKTHON
JEATEeIbHOCTH B 00JIaCTH (PUBHKHU, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MTOMCKY METOJIOB PEIIeHUs 3a7ad (HU3NUECKOro COACpKaHUs, MPUMEHEHUIO Pa3InYHbIX
METO/I0B MO3HAHMS,

BIAJCTh BUJAMH JCATEIHHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHS, €T0

UHTEPIIPETAINN, TPEOOPa30BAHUIO M IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYaIUAX, B
TOM 4YHCJE TPH CO3JaHUH YYEOHBIX TPOEKTOB B 00JACTH (PU3HUKHU; BBISIBIATH
MIPUYUHHO-CJICICTBCHHBIC CBS3M W aKTyaJIM3UPOBATh 3a/1ady, BBIABUTATH THIOTE3Yy €€
peIlleHus], HaAXOIUTh apTYMEHTHI JUIS JOKA3aTeIbCTBA CBOMX YTBEPXKICHUMU, 3a7aBaTh
napamMeTphl U KPUTEPUU PEIICHUS; aHATM3UPOBATH TIOJYUYCHHBIE B XOJI€ PEIICHUS 3a/1a4u
pe3yNbTaThl, KPUTHICCKU



OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX; CTABUTD
1 GOpMYIMPOBATH COOCTBEHHBIE 33Ja4l B 00pa30BaTEIbHON

JEATEeIbHOCTH, B TOM YHCJIC TIPU U3y4eHUU (U3UKH; J1aBaTh OLICHKY HOBBIM CHUTYAIIUSIM,
OLICHMBATh TMPUOOPETEHHBIA OIBIT; YMETh IEPEHOCUTh 3HAHUSA 10 (u3uMKe B
MPAKTUYECKYI0 00JIaCTh )KU3HECSITEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTe; BBIIBUTaTh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TIOJIXObI U
pElICHHs; CTaBUTh MPOOJIEMbI W 3a7a4d, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.
Pa6ora ¢ unpopmaunmeii:

BJIQJIETh HABBIKAMHU TMOJy4YeHHS HWHMOpMaUUK (PU3MUECKOTO  COJEpIKaHUS
U3 HCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOATEIIBHO OCYIIECTBIISITh IOUCK, AaHAIIN3,
CHUCTEMAaTHU3alIMIO U MHTEPIIPETALNI0 HHPOpMAITUU Pa3TUYHBIX BUAOB U (HOpM
MpEACTaBJICHUsI; OILICHUBAaTh JOCTOBEPHOCTh

uHbOopMaIny;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAITMOHHBIX TEXHOJOTHUHA B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3alIMOHHBIX 3a]1a4 C COOJI0/ICHHEM
TpeOOBAHUI HAPrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI, PpPEeCcypcocOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HHPOPMAITMOHHOM 0€30MTaCHOCTH; CO3/1aBaTh TEKCTHI
(buU3UYECKOro cojiep kaHusl B pa3IndHbIX (hopMaTax ¢ yuéToM Ha3HAYEHUS HHPOpMAITIHU U
IEJIeBOM ayIUTOPUH, BEIOMpas ONTUMAIbHYIO (hOpMY TIPEACTABICHUS U BU3yaIU3aIUH.

KoMMyHuUKAaTHMBHBIE YHUBEPCAJIbHbIE y4eOHbIe JeiCTBHS:

OCYLIECTBJIATh OOIIEHME Ha YpOoKax (PU3MKM W BO BHEYPOUHOH JE€ATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKM KOH(DJIMKTHBIX CUTYyallMd U CMAr4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB; IOHMMATh M MCIOJIB30BAaTh INPEUMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHOU

paboThl; BHIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEUCTBHUM C y4ETOM OOLIUX

UHTEPECOB,

Y BO3MOKHOCTEM Ka)KI0T0O WieHa KOJUIEKTHBA;

IIPUHUMATB LI COBMECTHOU EATEIIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBHUS IO €€ NOCTMIKEHUIO: COCTABIIATH IUIAH JAEHCTBUM, PACIIPEAEIIATE POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYK/1aTh Pe3yJIbTaTbl COBMECTHOI pabOThI; OLIEHUBATh KaYECTBO
CBOEr0 BKJIaJa U Ka)XXJ0r0 y4aCTHUKA KOMaH bl B 0OLIUI
pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM; Mpejiaratb HOBbIE TPOEKTHI, OLIEHUBATh UJIEU
C IO3ULUU HOBU3HBI, OPUI'MHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH; OCYILECTBIIATH
[IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JINYHBIX CUTYaALIUAX,

MMPOABJIATH TBOPUCCTBO U BOOGpﬁ)KGHI/Ie, OBITH HWHHUIIMAaTUBHBIM.



PeryjasiTuBHbIEC YHUBepCcaJIbHbIE yuyeOHbIe AEeUCTBUS
Camoopranusanus:
CaMOCTOSATENILHO OCYIIECTBIISATH MO3HABATEIBHYIO ACSITEIBHOCTD B 001acT (PU3UKH

U aCTPOHOMUH, BBISBJIATH MPOOJIEMBI, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1auH;
CaMOCTOATEJILHO COCTAaBJISATh IUIAH PEIICHMS] PACUETHBIX M KaY€CTBEHHBIX 3ajad, IUIaH
BBITNIOJHEHMSI MPAKTUYECKOW PadOThl C y4ETOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH W MPEANOYTEHNI; 1aBaTh OUEHKY HOBBIM CUTYalLUsIM; PACIIUPATH PAaMKHU
y4eOHOro mnpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU; JeslaTh OCO3HAHHBIA BBHIOOD,
apryMEHTHPOBATh €ro, OpaTh Ha c€0s1 OTBETCTBEHHOCTH

3a pelIeHME; OLICHMBATh

MPUOOPETEHHBIN ONBIT;

CIocoOCTBOBATH (POPMUPOBAHUIO U MPOSBICHUIO SPYAUIIUU B 00J1aCTH HUBUKH,

MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTpOJIL, 3MOHI’IOH3J1])HLIﬁ HHTCJUICKT: OaBaTb OLICHKY HOBBIM CHTYyallH:AM,
BHOCHUTB KOPPCKTUBLI B JACATCIILHOCTD,

OIICHUBATh COOTBETCTBHE PE3yJIbTATOB IICJISIM; BJIaJICTh HABBIKAMHU I103HABATEJILHOM
pediiekcun Kak 0CO3HAHUS COBEPIIAEMBIX

JNEHUCTBUM U MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMM; HCIIOIb30BATh
npu€Mbl peIeKCUU JUIsl OLEHKH CUTYallluH, BBIOOpa BEPHOTO

pEelIeHNsA; yMETh OLIEHUBAThb PHUCKM M CBOEBPEMEHHO IPUHMMATh PELICHHS M0 HX
CHIDKEHMIO; IIPUHUMATh MOTHUBBI U apTyMEHTBI APYIMX IIPU AHAJIU3€ PEe3yJIbTaTOB
NEeSATENbHOCTH; IPUHUMATD C€0s1, TOHUMAasi CBOM HEJTOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JAEATEIbHOCTH;
pU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLIMOKH.

B mnpouecce nOCTHKEHHS JHYHOCTHBIX PE3YJIbTATOB OCBOEHHUSI MPOrpamMMBbl IO
buzrke 111 ypOBHS CpeIHEro O0IIero 00pa3oBaHus y 00y4aroIUXCsl COBEPIICHCTBYETCS
HMOIMOHANIbHBIN UHTEIJIEKT, MPEANOIaratonmi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CIOCOOHOCTh IOHUMAaTh CBOE SMOIMOHAIBHOE
COCTOSIHUE, BUJIETh HAMPABICHUS PA3BUTHUSI COOCTBEHHOW dMOIMOHAIILHON Cepbl, ObITh
YBEPEHHBIM B cebe; caMOperyinpoBaHMs, BKIIOUYAIONIETO CAaMOKOHTPOJIb, YMEHHE
NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IOBEJICHHE, CIOCOOHOCTH aJaNnTHPOBATHCA K
OMOIMOHAIILHBIM HW3MEHEHUSIM M TPOSBISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;
BHYTPCHHEH MOTHBAIIUM, BKIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHHUIO I U YCIEXY,
ONTUMH3M, UHUIIMATUBHOCTh, YMEHHE JIEWCTBOBATh, UCXOMS U3 CBOMX BO3MO>KHOCTEM;
OMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHX,
YUUTHIBAaTh €0 TIPU OCYIIECTBICHWU OOIIEHUs, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO; COIMAIBHBIX HAaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH BBICTPAWBATh



OTHOILIEHUS C JPYTMMH JIIOJbMHU, 3a00THTHCS, NPOSBISATH HHTEPEC M pa3peuiaThb
KOH(DJIUKTBHI.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 10 kij1acce mnpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHMUIA:

JE€MOHCTPUPOBaTh Ha MpUMEPAaX poidb M MecTo (GU3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUNA COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IIPAKTUYECKOM NEATEIBHOCTH JIFOAEH; YUUTBIBATH I'PAHULBI IPUMEHEHUS M3Y4YEHHBIX
duznyeckux Mojeneil: MarepualibHas TOYKa, WHEpLUalbHas CHUCTeMa OTCuéTa,
aOCOJIOTHO TBEPJOE TENO, WUICATbHBIM Ta3, MOAEIHU CTPOEHHUs Tra3oB, KUAKOCTEH U
TBEPABIX TE€J, TOUYEUYHBIA JJIEKTPUUYECKUN 3apsii NMpU PELICHUM (PU3NYECKUX 3a/]ad;
pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECChI) W OOBACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKHU,  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUM  CTPOEHMS  BELIeCTBa U
NIEKTPOJMHAMUKHN: PABHOMEPHOE W PABHOYCKOPEHHOE IMPSMOJIMHENHOE JIBU)KEHHE,
CBOOOJHOE MAJEHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPLMS, B3aUMOJICUCTBUE Tell,
mud¢y3usi, OpOYHOBCKOE ABM)KEHUE, CTPOCHHUE JKUJIKOCTEN M TBEPJBIX TEJ, U3BMEHEHUE
o0béMa Ten NpuU HarpeBaHUM (OXJIAXKIACHHM), TEIUIOBOE paBHOBECHE, HCIIApEHHE,
KOHJIEHCAls, IJIaBJIEHUE, KPUCTAJUIM3alUs, KATIEHHE, BIa)KHOCTh BO3/1yXa, OBBIILICHHE
JABJICHUS Ta3a IPHU €ro HArpeBaHWU B 3aKPBITOM COCYJE, CBA3b MEXIY HapaMeTpaMu
COCTOSIHMSL Ta3a B M30IpOLECCax, JJIEKTpU3aLUs TeEN, B3aUMOACHCTBHE 3apsANOB;
OMKCHIBATh MEXAHUYECKOE JIBUKEHUE, UCTIOJIb3Ys (PU3MUECKUE BEIUYMHbBI: KOOPAUHATA,
yTh, IIEPEMEIIECHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, CWia, HUMIYJIbC Telna,
KHMHETHYECKasl SHEPIUsl, HOTCHLUHAJIbHAS YHEPTHUsl, MEXaHnYecKast paboTa, MexaHU4ecKas
MOIIIHOCTb; IPYU ONUCAHUM NPAaBUIBHO TPAKTOBATh (PU3MUECKHUM CMBICH UCHOJIb3YyEMBIX
BEJIMYMH, WX O0O03HAYEHMS] U €IUHHIIBI, HAaXOJUTh (HOPMYJIbI, CBA3BIBAIOIINE JTAHHYIO
(U3HYECKYIO BEIUYHUHY C IPYTUMH BEJIMYMHAMU;

ONUCHIBATh M3YyYCHHBIC TEIJIOBbIE CBOMCTBA TE1 M TEIJIOBBIC SIBJIICHUS, HUCIOJIB3YS
dbu3nueckue BEIMYMHBL: JaBJICHUE Ta3a, TeMIeparypa, CPeAHssl KUHETUYECKas dHEpPrus
XA0TUYECKOI0 IBUKEHUS MOJIEKYJI, CPEHEKBAIpaTUYHAsI CKOPOCTh MOJIEKYJI, KOJTMYECTBO
TEIUIOThI, BHYTPEHHSI JHeprusi, padbora raza, Kod(POUIIMEHT TMOJIE3HOTO JEUCTBUS
TEIJIOBOTO JIBUTATENsl; MPU ONUCAHUU TMPABUIBHO TPAKTOBaTh (DU3UUYECKUN CMBICH
UCIIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYEHUS W CAUHMIIBI, HaXOAuTh (GOPMYJIbI,
CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYI0 BEIMYMHY C JPYTMMH BEJIIMYUHAM; OIUCHIBATh
W3YUYCHHBIC JICKTPUUYECKHE CBOMCTBA BEIECTBA U AJICKTPUUYECKHUE SIBJICHUS (TIPOLIECCHI),
UCTIONIb3Ysl (U3MUECKUE BEIMYMHBI: JJICKTPUUYECKUN 3apsl, JJIEKTPUUECKOe IIoJIe,
HaMpsHKEHHOCTh TOJISI, MOTEHIMAN, Pa3HOCTh MOTEHIMATOB; MPU OMHCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MYECKUM CMBICT HCIOJIb3YyEMbIX BEIUYUH, UX O003HAUYCHUS U €IUHUIIbL;
yKa3biBaTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO (PU3UYECKYIO BEJIWYUHY C JAPYTUMH



BEJIMYMHAMU; aHAJU3UPOBATh (PU3NYECKUE MTPOLIECCHI U SBJIECHUS, UCIIONB3YS (PU3NUECKUE
3aKOHBI U MPHUHIUIBL: 3aKOH BceMupHoro tsarotenus, I, II u III 3akonsr HeroToHa, 3aK0H
COXpaHEHUS! MEXaHWYECKOHM HHEpPruu, 3aKOH COXPAHEHUs MMIYJbCa, MPUHIUI
CYNEpIIO3ULIMA  CHJI, NPHUHIMI PABHOIPABUS HHEPLUUAIBHBIX CHUCTEM OTCUETA,
MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHIO CTPOEHHS BEIIECTBAa, [a30BbIE 3aKOHBI, CBS3b
CpelHEe KHUHETUYECKOW OHHEPruu TEMJIOBOIO JBW)XEHHS MOJEKYyd € aOCOJIIOTHOM
TEMIIEPATYpOl, MEPBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTU4YECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 0071aCTH) IPUMEHUMOCTH; OOBSICHSITh
OCHOBHbIE TPUHITUIIBI IEUCTBUSI MAIlIMH, IPUOOPOB U TEXHUUYECKHUX YCTPOUCTB; pa3inyaTh
yCIIOBUS MX 0€30MacHOr0 UCIHOJb30BaHUS B IIOBCEIHEBHOM JKM3HM;,  BBIIOJHATH
HKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SIBJIEHUH U MPOILIECCOB C UCIIOIb30BAHUEM
OpsIMBIX, U KOCBEHHBIX M3MEpPEHUH, MpuU 3TOM (POpMYyIHpPOBaTh MpolieMy/3anady u
TUMNOTE3y Y4YEOHOro SKCHEPUMEHTa, COOMpaTh YCTAHOBKY U3 TPEMIOKEHHOTO
000pyI0BaHUsl, MPOBOAMUTH OMBIT U (HOPMYIHPOBATH BBIBOJIbI; OCYIIECTBIATH MPSMBIE U
KOCBEHHbIE U3MEPEHHS (PU3HUECKUX BEJIMYMH, IPU 3TOM BBIOMpATh ONTHUMAJIbHBIN CIIOCO0
U3MEPEHUS W UCIIOIb30BaTh HM3BECTHBIE METOMABI OLEHKH IOTPEIMIHOCTEN H3MEPEHMUIL;
UCCIIEIOBATh 3aBUCUMOCTH MEXTy (PM3UMYECKUMU BEIMYMHAMHU C UCTIOJIb30BAHUEM MTPSIMBIX
U3MEPEHUI, TMpPU H3TOM KOHCTPYHPOBAaTh YCTAHOBKY, (DUKCHUPOBATh pE3yJIbTaThl
MOJIYYEHHOW 3aBHUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE TaOnuIl U rpaduKoB, AeNaTh
BBIBOJIBI TI0 pe3yJibTaTaM HCCIeAOBaHMs; COOM0IaTh MpaBuia 0e30macHOro TpyAa Mpu
IIPOBEICHUH UCCJIEI0BAHUM B pamKax y4eOHOT0 IKCIIEPUMEHTA,
y4eOHO-UCCIIEIOBATENbCKOM M MPOEKTHON  JIE€ATEIbHOCTH C HCHOJb30BAHUEM
U3MEPUTETBHBIX YCTPOMCTB U Ta00PATOPHOTO 000PYA0BAHMS; PEIIATh PACUETHBIE 33]1a4H C
SIBHO 33IaHHOMN (PU3UYECKON MOJIENbI0, UCIOB3Ysl (PU3NYECKUE 3aKOHBI M IPUHIIMIIBI, Ha
OCHOBE aHaJIM3a YCJIOBHS 3a/1a4d BbIOMPaTh (PU3UUYECKYIO MOJIENb, BEIACIATh (PU3UUECKUE
BEJTMYMHBI U POPMYJIbI, HEOOXOUMBIE IS €€ peleHus], MPOBOJAUTH PACUEThI U OIICHUBATh
pEaIbHOCTh TOJYYEHHOTO 3HAUYE€HUS (PU3NYECKOW BEIMYHMHBI; pellaTh KaueCTBEHHBIE
3aJlayy: BBICTPAUBATh JOTMUECKU HEMPOTUBOPEUHBYIO LIETIOUKY PACCYKJIEHUI C OIOPOH Ha
U3YUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTHM U (PU3MYECKUE SIBIEHUS; HCIOIb30BaTh MpU
pelnieHnn y4eOHBbIX 3a7ad COBPEMEHHbIE HMH()OPMAIMOHHBIE TEXHOJIOTHHU JUISl TIOMCKA,
CTPYKTYPUPOBaHHUSI, UHTEPIPETAIMH U TPEACTABICHUS] YICOHOW M HAYYHO-TIOMYJISIPHOMN
uH(poOpMaKU, TOJYYEHHOM W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH AHAIU3HPOBATH
noJiyqyaemMyro MH(OpMaIuio; TpUBOJAUTh IMPUMEPHI BKJIala POCCUUCKUX U 3apyOe’KHBIX
y4€HBIX-(U3UKOB B Pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIEro MHpa, B
pa3BUTHE TEXHUKH M TEXHOJOTHH; MCIOJb30BaTh TEOPETHUECKHUE 3HAHMUA MO (U3HKE B
MOBCEIHEBHOM XKU3HU Jis o0ecrieyeHus: 0€30MacHOCTU pu oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU yCTPONUCTBAMHM, JUISI COXPAaHEHHs] 3I0pPOBbS W COOJIOJIEHUS HOPM
HKOJIOTUYECKOTO MOBEACHUS B OKpY’KaloIlel cpejie; padoTarh B IPyIMIe C BBHIIOJHEHHUEM
pa3IUYHBIX COLUMAJIBHBIX POJEH, IUJIAHUPOBaTh paboOTy TpyHmbl, PalMOHAIBHO
pacrnpenensaTb 00s13aHHOCTH U TJIaHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYAlUSX,



aJICKBaTHO OIICHWBATh BKJIAJ KaXJOTO W3 YYaCTHUKOB TPYIIBl B peEHICHUE
paccMaTpuBaeMoi MPoOJIEMBI.

K koniy oOyuenust B 11 kiiacce npeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JE€MOHCTPUPOBaTh Ha MpUMEPAaX poidb M MecTo (UMK B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B PA3BUTUNA COBPEMEHHON TEXHUKU U TEXHOJIOTUH,
B IPAKTUYECKOHN NEATEIBHOCTH JIOAEH, LIEJIOCTHOCTh U €AMHCTBO (PU3NUYECKON KapTHHbI
MUPA; YYUTHIBATh TPAHUIIBI IPUMEHEHUS NU3YUYEeHHBIX (PU3UUECKUX MOJIENIeH: TOUCUHbBIN
IIEKTPUYECKUH 3apsifl, JIy4Y CBETA, TOYEUHBI MCTOYHHMK CBETA, /I€pHAsT MOJENb aTOMA,
HYKJIOHHAsi MOJEJIb aTOMHOIO SiApa NpH pElIeHHH (PU3UUYECKUX 3a/]ad; paclio3HABaTh
¢duznueckue siBieHus (IPOLEeCcChl) U OOBSICHITh UX HA OCHOBE 3aKOHOB 3JIEKTPOIMHAMUKHU
Y KBaHTOBOW (DU3HKU: 3JIEKTpUUECKasi IPOBOUMOCTb, TEINIOBOE, CBETOBOE, XUMUUYECKOE,
MarHUTHOE JEMCTBUS TOKA, B3aUMOJECHCTBUE MArHUTOB, 3JEKTPOMArHUTHAs MHAYKIIUS,
JEMCTBAE MArHUTHOTO IIOJII HAa MPOBOJAHMK C TOKOM M JABWXKYILMMCA 3apsm,
AIIEKTPOMArHUTHBIE KOJIEOAHUS M BOJIHBI, MPSIMOJUHEHHOE paclpoCTpaHEHHUE CBETa,
OTpak€Hue, NperoMmieHue, uHTepdepeHuns, audpakuus W TOJIpU3ALMS  CBETa,
nucrniepcusi cBeta, (poroanekrpuueckuii d3dpdext (PororddexT), cBeTOBOE aBlCHUE,
BO3HUMKHOBEHUE JINHEWNYATOr0 CIEKTPA aTOMa BOJAOPOA, ECTECTBEHHAS U UCKYCCTBEHHAs
PaAMOaKTUBHOCT;

OMKCHIBATh M3YYEHHBIE CBOICTBA BelleCTBa (DJIEKTPUYECKHE, MAarHUTHbBIE, ONTHYECKUE,
ANEKTPUUYECKYI0 TPOBOJUMOCTh PA3IUYHBIX CPEA) U AJIEKTPOMATHUTHBIC SIBICHUS
(mpouiecchl), UCHONB3Ysl (U3UYECKUE BEIUYMHBI: DJEKTPUUECKUU 3apsjl, cujila TOKa,
AIEKTPUUECKOE HAIPSKEHUE, DIEKTPUUYECKOE COMPOTUBICHUE, PA3HOCTh MOTEHIIMAJIOB,
AIIEKTPOJBIIKYIIAS CUjia, paboTa TOKa, MHIYKIKUS MAarHUTHOTO TOJIs, cujla AMIepa, cuia
JlopeHiia, UHIYKTUBHOCTb KATYIIKH, SHEPrUSl DJIEKTPUYECKOTO W MArHUTHOTO TMOJICH,
NEePHUOJI U YacTOTa KojieOaHUM B KOJIeOATeIbHOM KOHTYPE, 3aps]l U CHJIa TOKa B IIpoLecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KoJieOaHuM, (POKYCHOE pacCTOSHME M ONTHYeCcKas
CWJIa JIMH3BI, TIPU OMHCAHUHN TIPABMIHHO TPAKTOBATH (PU3UUYECKHUI CMBICI HCIIOJIH3YEMBIX
BEJIMYMH, UX O0O3HAYCHMSI U €JUHMUIIbI, YKa3bIBaTh (HOPMYJIbl, CBA3BIBAIOIINE JIAHHYIO
(GU3MYECKYyI0 BEIIMYMHY C JAPYTMMHM BEIWYMHAMH; OIHUCHIBATH M3YYEHHbIE KBAHTOBBIE
SIBJICHUSI ¥ TIPOIECCHI, UCTIONB3YSl (PU3NYECKHE BEIMYUHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX
BOJTH, JJTMHA BOJIHBI ¥ YaCTOTA CBETA, YHEPTUS M UMITYJIbC (DOTOHA, IEPUOJ] TIOJTypacmaia,
DHEPTUS CBSI3U aTOMHBIX SIJIEP, IPU ONMKUCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICT
UCIIOJIb3yeMbIX BEJMYMH, HUX OOO3HAYEHUS U €IUHHUIIBI, YKa3blBaThb (HOPMYJIbI,
CBSI3BIBAIONINE JIAHHYIO (DM3MYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMH, BBIYUCISATH
3HaYeHUEe (UBUYECKONW BEJIIMUMHBI, aHAIU3UPOBATh (DU3NUYECKUE MPOILIECCHl U SBJICHUS,
UCIOJIb3Ys (PU3UYECKHE 3aKOHBI U MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MTOCJIEI0BATEILHOTO U
napajuieIbHOTO  COEJAMHEHUsS  MPOBOJHUKOB,  3akoH  JDkoyns—JleHua,  3akoH
ANIEKTPOMArHUTHOM MHAYKIMHU, 3aKOH MPSIMOJIMHENHOTO paCIPOCTPAHEHUS CBETA, 3aKOHBI
OTPRKEHHUS CBETa, 3aKOHBI TMPEJIOMJICHUS CBETa, YypaBHEHHE OWHINTEHHA IS



dorordpdexra, 3aKOH COXPAHEHUS HHEPTrUHU, 3aKOH COXPAaHEHUS HMIIYyJbca, 3aKOH
COXpPaHEHHUsS IIEKTPUUECKOTO 3apsia, 3aKOH COXpPAaHEHHs] MAacCOBOTO YHMCIA, MOCTYJATHI
bopa, 3akoH pagroakTHUBHOTO pacraja, MPH dTOM pa3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €r0 MaTeMaTHUYeCKOe BhIpaXKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;
OIpEAETATh HANpPABJIEHWE BEKTOpPa MHAYKIHMHA MATHUTHOTO TMOJS MPOBOJHHUKA C TOKOM,
cunbl Ammepa u cuibl JIOpeHIa; CTpOUTh U OMHUCHIBATH HM300pa)KEHUE, CO3/IaBaeMOe
IUIOCKUM 3€pKaJIoM, TOHKOW JIMH30#; BBIMOJIHATH JKCIEPUMEHTHI MO HCCIEIOBAHUIO
(bu3nyecKux SBICHUH U MPOILIECCOB C UCTIOIB30BAHUEM IPSIMBIX, U KOCBEHHBIX U3MEPEHHIA:
npu 3ToM (OopMyJupoBaTh MpoOsemMy/3ajady M THUIOTE3y Y4eOHOro SKCIIEpUMEHTA,
coOupaTh yCTaHOBKY M3 TMPEMJIOKEHHOro OOOpYyJOBaHUS, IPOBOJIUTH OIBIT U
(opMyIIMPOBATh BBIBOJIbI; OCYILIECTBIIATH MPSAMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX
BEJIMYMH, MPU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCO0 HM3MEPEHHS W HCIOIb30BATh
U3BECTHBIE METOJBI OILEHKH TMOTPEIIHOCTeH HW3MEpPEHUH; HCCIeA0BaTh 3aBHCUMOCTH
(bu3HUEeCKUX BEJIMYUH C UCIIOIH30BAHUEM MIPSMBIX U3MEPEHUIA: IIPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PMKCUPOBATh PE3yJIbTaThl NOJYyUYEHHOM 3aBUCUMOCTH (PU3NUECKUX BEJTUYHH B
BUJIe Ta0OnuIl U TpaduKOB, ATaTh BBIBOBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOI0aTh TpaBWiia 0€30MacHOTro TpyJa MpU MPOBEACHUHM HCCIEIOBAaHUN B paMKax
y4eOHOr0 SKCIEPUMEHTA, y4eOHO-UCCIIEOBATEIBLCKON U NMPOEKTHON AESTEIBHOCTU C
UCTIOJIb30BAaHUEM HM3MEPUTENBHBIX YCTPOUCTB H JTa0OpaTOPHOTO 000pYAOBaHUS; peUIaTh
pacuéTHbIe 3aJauu C SBHO 3aJaHHOW (DU3MYECKOW MOJENbI0, MCIONB3Ys (hHU3HUECKHe
3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUSI 3a]1a4l BBIOUPATh GU3NUYECKYIO MOJIEIb,
BBIIETIATH (PU3HUECKHE BEIUYUHBI i (POPMYIIbI, HEOOXOAUMBIE JIIsl €€ PeIleHusl, IPOBOIUTh
pacuéTel U OICHUBATh PEATHHOCTh MOJYYEHHOTO 3HAYCHHUS (PU3NYECKOW BEITUUYHHEI;
pemaTh KaueCTBEHHBIE 3aJlayM: BBICTPAWBATH JIOTHYECKHM HEMPOTHBOPEUUBYIO LIETIOYKY
paccyXIeHUM ¢ OMOpoil Ha 3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;
UCTIONB30BaTh TMPH pPEIICHUH YYeOHBIX 3aJad COBPEMEHHBIE HMH(POPMAIMOHHBIC
TEXHOJIOTHH JIJIsl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALIUN U MIPEICTABICHUS YUeOHON
U HAy4YHO-IOMyJSIpHOM HH(}OpManuM, NOJYyYEHHOM W3 pa3IUYHbIX HCTOYHUKOB,
KPUTHUECKH aHAIU3UPOBATH MOTydaeMyto HH(GOPMaLNI0; OOBACHATH MPUHIIUIIBI JCHCTBHS
MAaIllIiH, TPUOOPOB U TEXHWYECKUX YCTPOWMCTB, pa3nnyaTh YCIOBUS HX O€30MacHOTO
UCIOJIb30BAaHUSI B TIOBCEJHEBHOW >KM3HM; MPUBOJUTH MPUMEPHI BKJIaJa POCCUMCKUX U
3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE Haykd, B OOBICHEHHE TIPOIECCOB
OKpY>KaoIlero MuUpa, B Pa3BUTHE TEXHUKU M TEXHOJOTHI; HCIONIb30BATh TEOPETUIECKHIE
3HaHMS MO (PU3MKE B TMOBCEIHEBHOW >KM3HM Uil oOecrieueHuss 0e30MacHOCTH Mpu
oOpaieHuu ¢ npudopaMu U TEXHUUECKUMH yCTPOMCTBAMM, AJIi COXPAHEHUS 3[I0POBBS U
COOJTIOIEHNS HOPM SKOJIOTHYECKOT0 TIOBEICHUS B OKPYXKAIOIeH cpesie; paboTaTh B IpyIIe
C BBHINIOJHEHHEM PAa3IMYHBIX COIMAIBHBIX pOJICH, IJIaHUPOBaTh pabOTy TPYIIIHI,
palMoHaIBHO paCIpeAeIATh 00SA3aHHOCTH U TJIAHUPOBATH JACSITEIBHOCTD B HECTAHJAPTHBIX
CUTyalusiX, aJeKBaTHO OLEHUBATh BKJAJ KaXJIOTO M3 YYACTHUKOB TPYIIBI B pELICHHUE
paccMaTpuBaeMom MPoOJIEMBI.



Ut oOecriedeHus: 6€30MacHOCTH MPH OOpAIIeHUH ¢ TPUOOPaAMU U TEXHUUECKUMHU
YCTPONCTBAMHU, JUIsl COXPAHEHHUS 3JJ0POBbS U COOJIIOICHUSI HOPM DKOJIOTHYECKOTO
TIOBEJICHUS B OKPYKAIOIIEH cpeie; paboTaTh B TPYIIE ¢ BEIOJHEHHUEM Pa3IUIHbIX
COILIMAJIFHBIX POJIEH, INIAHUPOBATH PA0OTY TPYIIIEI, PAIlHOHATBHO PACTIPEACIIATh
00s13aHHOCTH M IJTAHUPOBATh JICSITEIILHOCTh B HECTAHIAPTHBIX CUTYAIIHUSX, aJICKBATHO
OIICHUBATH BKJIA]T KAKIOTO U3 YIACTHUKOB TPYTIIIBI B PEIICHUE pacCMaTpUBaeMON
IpOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ponb skcniepuMenTa n
TEOpUU B Ipoliecce
MO3HAHUSI IPUPOBIL.
DKcrepuMeHT B (pusmke.
MonenupoBanue
(U3HYECKUX SIBICHUN U
npoueccos. Hayuynsie
runore3bl. dusnueckne
3aKOHBI U TEOpUH. ['paHuUIIBI
IPUMEHUMOCTH (PU3HYECKUX
3aKoHOB. [IpuHITMTT
cooTBeTcTBUA. Ponb u
MecTO QU3HKU B
(dbopmMHupoBaHUU
COBPEMEHHOM HAY4YHOM
KapTUHBI MUDPA, B

OO6cyx1eHne TpaHull
MIPUMEHUMOCTHU
(hU3UYIECKUX 3aKOHOB U
teopuii. Pabota B rpynme
IO MOATOTOBKE KOPOTKUX
COOOLIeHUH O PoNIK U
MecTe (PU3UKU B HAyKe U
B NIPAKTHUYECKOMN
NESITEILHOCTH JIIOICH.
JeMoHcTpanus
aHAJIOTOBBIX U
u(poBBIX
M3MEPHUTEITbHBIX
puodopoB,

HaunmeHoBaHMe pa3ie/ioB DJIEeKTPOHHbIE Cas3b ¢
No U TeM Y4e0HOro nmpeamera KoqiuecTBo Tporpammoe OcHoBHbBIE BA/IBI (undposbie) NnporpamMmmoit
/i - colleprKamHue AeATe1bHOCTH o0pa3oBaTe/ibHbIE | BOCIMTAHUS
00yYaKIUXCs pecypcbl
Pasznen 1. du3uka u MeTOAbI HAYYHOT0 IO3HAHUS
1.1 ®du3uka ¥ METObI HAYYHOTO 2 ®dusuka — HayKa o N3yuenue Hay4YHBIX
IIO3HAHU npupone. Hayunsie (AMIUPUYECKHUX u
METOABI TO3HAHUA TCOpeTI/I‘-IeCKI/IX)
OKpPYKarolIero METOJI0B MO3HAHUSA
Mupa. OKpY KaroIlero Myupa.




IIPAKTUYECKON
NEITEILHOCTH JIIONIEH .

KOMITBIOTEPHBIX

JATYHKOB.

OcBocnue OCHOBHBIX
IpUEMOB paboThI C

uudpoBoil  mabopaTopueit
no ¢usuke

Hroro no pazneny

Pa3zpen 2. Mexanuka

2.1 Kunematuka

MexaHndeckoe IBHKEHHE.
OTHOCHUTENLHOCTh
MEXaHHIECKOTO
nemwxennd. Cucrema
OTCuUéTa.

Tpaekropus.
[Iepemenenue, CKOpOCTh
ITHSIST CKOPOCTh, MTHOBEHHAs
OCThb) U YCKOpEHHE
PPUATIBHON TOYKH, UX

PKITMY HA OCH CHCTEMBI
parHaT. ClIo)KeHne
MEIICHHI U CIIOKCHUE
OCTEH.

PaBHOMepHOE 1
PaBHOYCKOPEHHOE

['paduxu 3aBuCUMOCTH
KOOpAMHAT, CKOPOCTH,
YCKOpEHUS, MyTH U

HEpEMELICHUS

HpﬂMOHHHeﬁHOCHBHXeHH&

IIpoBenenue
JKCIIEPUMEHTA: U3yUYCHHE
HEPaBHOMEPHOIO
JBUKEHUS C LENIbI0
OIIpEAEIICHUS] MTHOBEHHOU
CKOPOCTH; HCCIIEJOBAaHUE
COOTHOLIEHUS MEKIY

My TSIMU, IPOHJICHHBIMU
TEJIOM 32
IIOCJIEI0BATEIIbHBIE
paBHBIE IPOMEKYTKH
BpPEMEHM IIPU
PaBHOYCKOPEHHOM
JBUKEHUH C HA4aJIbHOU
CKOPOCTBIO, PAaBHOU
HYJIIO; U3yUYECHHE
JIBUKEHMSI [IapUKa B
BSA3KOM JKUIKOCTH;
U3y4YeHHE JBUKEHMS Tea,
OpOIIEHHOTO

TOPHU30HTAJIBHO.




MaTepUAIIBHON TOYKHU OT
BPEMEHH.

CBobosHOe najieHue.
Yckopenue cB0OOOIHOTO
TaJICHUS.
KpuBonuHeliHoe 1BUKEHUE.
JIBH>KeHHE MaTepuaIbHON
TOYKH I10 OKPYKHOCTH C
MTOCTOSIHHOM 110 MOJTYJIIO
CKOpOCTBIO. YTIIOBas
CKOpOCTb, TMHEHAs
CKOpOCTb.

Ilepuon n yactora
oOparieHusl.
[lenTpocTpemMuTesbHOE
yckopenue. TexHuueckue
ycrporictsa u [Ipaktnueckoe
IIPUMEHEHNUE: CIIHIOMETD,
JBUKEHHUE CHAPSIOB,
[IETTHBIE U PEMEHHBIE
nepeaayn .

OObsicHeHne OCHOBHBIX
MIPUHIIUIIOB AeHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKHUX Kak: CIIUIOMETD,
LICTIHbIE U PEMEHHBIE
nepenavyu IBUKEHUS; U
YCIIOBUH MX 0€301MacHOTO
HCIIOJIb30BaHUS B
MOBCETHEBHOMN KU3HU.
Pemrenne pacu€THbIx
3a7a4 C SIBHO 3aJJaHHOM
(bu3nUuecKoil MOJIEIbIO ¢
HCII0JIb30BAHUEM
OCHOBHBIX (hOpMYJT
KHUHEMAaTHKH.
[Toctpoenue u ananus
rpauKOB 3aBUCUMOCTEN
KHMHEMaTUYECKUX BEJTMYHH
OT BPEMEHM ISl
PaBHOMEPHOIO U
PaBHOYCKOPEHHOI'O
MPSAMOJIMHEHHOTO
JBUKEHUS.
Pacno3naBanue
(bU3UYECKUX SBJICHUN B
y4eOHBIX OIBITAX U
OKPY’KaloIIeH KU3HU:
PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSAMOJIMHEHHOE
IBIKEHHE, CBOOOIHOE
NaJICHUE TeN, JBUKEHHUE
10 OKPY>KHOCTH.




Onucanne MEXaHUYECKOTro
JIBUKCHHUSI C
HCIIOJIb30BaHUEM
(hbU3UYECKUX BEITUYHH:
KOOpJUHATA, MyTh,
IepeMEILEHUE, CKOPOCTb,
yckopenue. Pabota B
rpynnax mnpu
TUTAHUPOBAHUH,
MIPOBEJICHUU U
HMHTEPIPETALNH
PE3yJIbTAaTOB OIBITOB U
aHaJM3¢e OTIOJHUTEIEHBIX
MCTOYHHUKOB MH(POpPMALIUU
o TeMe

2.2

JuHamuka

[IpuHIHII OTHOCUTEIBHOCTH
lNanunes. IlepBblit 3aK0H
Herorona.

HNuepunanbHble CUCTEMBI
orcuéra. Macca tena. Cuia.
[IpuHnun cynepno3unun
cui. Bropoi 3akoH
HproroHa 151 MatepualibHOM
ToukH. Tpernii 3aKoH
Hrerotona mis
MaTepuaibHbIX TOUEK. 3aKOH
BCEMUPHOI'O TATOTEHUS.
Cuna tspxecru. Ilepas
KOCMHUYECKasi CKOPOCTb
Cuiia ynpyroctu. 3akoH
I'yka.

Bec Tena.

OObscHEHUE

OCHOBHBIX MPHUHIIMIIOB
eHCTBUS
NOAIINIHUKOB M UX
MPAKTUYECKOTO
MIPUMEHECHUS.
OOBsCHEHUE IBHKCHUS
HCKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THbIX
3ajJa4 ¢ IBHO 3aJJaHHOM
(hU3UIECKOI MOJIETTBIO C
HCIIOIL30BaHUEM
OCHOBHEIX 3aKOHOB U
(dhopMyn TUHAMUKH.




Tpenue. Buasl Tpenus
(TIOKOS1, CKOJIBKECHHSI,
kaueHus1). Cuna TpeHus.
Cyxoe tpenue. Cuna.
TPEHMSI CKOJIBKEHHUS U CHJIA
TPEHHUS ITOKOSI.
Koaddunument tpenus. Cuna
COIPOTHUBIICHUS IpU
JBUJKEHHUHU TEJa B KUIAKOCTH
unu raze. IlocrynarensHoe
U BpalllaTeIbHOE IBU)KEHUE
abCoJIIOTHO TBEPOTO Tea.
MOMEHT CuJIb
OTHOCHUTEIIBHO OCH
BpaieHus. [1neqo cuibl.
VYciioBust paBHOBECHUSA
TBEPAOTO TeJA.
Texnuueckune

YCTpPOMCTBA U
IIPAKTHYECKOE
IIPUMEHEHUE:!
HOJIIIUITHUKY, IBUKCHHUE
UCKYCCTBEHHBIX

CITyTHUKOB

Pacno3naBanue
(bU3UYECKUX SBICHUN B
y4eOHBIX OIbITaX U
OKPY’KaloIIeH KU3HU:
WHEPIIHS,
B3aMMO/ICHCTBHUE TEJI.
AHanu3 GpuznuecKux
MIPOIIECCOB M SIBJICHHH C
HCTIOJIb30BAHUEM
3aKOHOB M MPUHIIUIIOB:
3aKOH BCEMHUPHOTO
tarorenus, I, IT u 111
3akoHbI HpIoTOHA,
MPUHIUIT CYTEPIIO3UITIT
CHJI, IPUHIIUII
PaBHOIIPABHOCTH
HWHEPIUATbHBIX CUCTEM
orcuéra. [IpoBenenue
3KCHEepUMEHTa:
n3y4eHHne abCOIOTHO
HEYIpYroro yjaapa ¢
TTOMOIIIBIO ABYX
OJIMHAKOBBIX HUTSIHBIX
MAasITHUKOB;
HCCIICIOBAaHUE CBS3HU
paboTHI CHITBI C
W3MCHEHUEM
MEXaHUYECKON IHEPTruun
TeJIa Ha MpUuMepe
pacTsHKEHUS PE3UHOBOTO
KryTa.




Onenka abCONIOTHBIX U
OTHOCHUTENbHBIX
MIOTPELIHOCTEN U3MEpPEHUN
(bUBUYECKUX BEITMYHH.

2.3

3aKOHBI COXPAHEHUS B
MEXaHUKe

NMiynsc MmaTeprabHON
TOYKH (TeJa), CHCTEMBbI
MaTepUaIbHBIX TOYEK.

I/IMHYJIBC CHJIBI U UBMCHCHUC

UMITyJIbCa Tea. 3aKoH
COXpaHEHUS UMITYJIbCA.
PeakTuBHOE IBIKEHUE.
Pabora crisl. MoImHoOCTh
cuibl. Kunetnueckas
SHEPIUs MAaTepUAIbHON
Touku. Teopema 00
M3MEHEHUU KUHETUYECKOU
SHEPTUH.

[ToTreHmansHas 3HEPrusl.
[ToTeHumanbHas YHEPrus
ynpyro aegopMUpOBaHHON
npyxuHbl. [loTeHnmanbHas
SHEprus Tena BOIU3H
MOBEPXHOCTU 3€MJIH.
ITorennuanbpHbIE U
HEMOTEHI[UAIbHBIE CUJIBI.
CBs13b paboThI
HEMOTEHIUAIbHBIX CUJI C
U3MEHEHUEM
MEXaHUYECKON IHEPTUn
CHUCTEMBI TeJl. 3aKOH

Pemrenne pacu€THbIx
3a/1a4 C SIBHO 33JIaHHOM
(bu3NIECKOi MOETIBIO C
HCII0JIb30BAHUEM
OCHOBHBIX 3aKOHOB H
(hopMyI1 TMHAMUKY U
3aKOHOB COXPAHEHUS.
Pemenne kauecTBEHHBIX
3a1a4 C OIOpOU Ha
W3YyYCHHBIE B pa3jiese
«MexaHuKay 3aKOHBI,
3aKOHOMEPHOCTH U
(buznyeckue BICHHUS.
Onucanne MEXaHMYECKOTO
JIBUKEHUSI C
HCIIOJIb30BaHUEM
(bU3NYECKUX BETMUNH:
HMITYJIbC TeJa,
KMHETUYECKas DHEPIUs,
MOTEHIIMAJIbHAs SHEPT U,
MexXaHu4ecKas paboTa,
MEXaHMUYECKasi MOIIHOCTb.
AHanu3 Qpu3nyecKux
MIPOLIECCOB U SBIICHUH C
HCII0JIb30BaHUEM 3aKOHA
COXpaHEHHUS
MEXaHUYECKON SHEPIHH,




COXpaHCHHSI

MEXaHUYECKON YHEPTUU.

VYpyrue n Heynpyrue
CTOJIKHOBEHHUSI.

3aKOHA COXPaHEHUS
uMmitynbca. O0bsacHeHue
OCHOBHBIX ITPUHIIUIIOB
JICUCTBUSA U
MIPaKTUYECKOIrO
MIPUMEHEHHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK:
BOJIOMET, KOIED,
NIPYKUHHBIN [TACTOJIET.
OObsicHeHUEe ABU)KEHUS
pakeT ¢ onopou Ha
M3y4YeHHbIE (PU3HUECKUE
BEJIMYMHBI U 3aKOHBI
MEXaHHUKH.
Hcnonws3zoBanue npu
MOATOTOBKE COOOIIEHUM O
MIPUMEHEHUU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOIOTHH IS IONCKA,
CTPYKTYpPUPOBaHMUS,
HMHTEpIpeTauu U
MpeACTaBICHUS
nH(popmManuuy,
KPUTHYECKUM aHAIIN3
noJrydaeMoil uHdopmaruu
[IpoBeneHne KOCBEHHBIX
U3MEpEHHU,
HUCCIIEIOBAHUN
3aBUCUMOCTEH
(bu3MYECKUX BEIUYHH,
MPOBEPKA MPEATI0KEHHBIX
TUIIOTE3 .




Uroro no pazgeny
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Pa3zpen 3

. Mouaekyasipuasi pusmka ¥ TepMOJAMHAMMKA

3.1

OcHOBBI
MOJIEKYJIIPHOKUHETUYECKON
TEOpUH

9

OCHOBHbBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKO
1 TEOpUHU U UX OIBITHOE
0o0oCcHOBaHUE.
bpoyHOBCKO€E nBUKEHHE.
Huddysus. Xapakrep
JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BemiecTBa. Mojienn
CTPOEHHUSI ra30B,
JKAJIKOCTEN U TBEPJIBIX TEI
1 00BSCHEHHE CBOMCTB
BEILECTBA Ha OCHOBE 3THX
Mmojeiel. Macca u
pa3Mepbl MOJIEKYI.
KonnuecTBo BemecTna.
ITocrosiHHast ABorajipo.
TermoBoe paBHOBECHE.
Temneparypa u e€
HU3MEpEHHUE.

[IIxana Temneparyp
Lenbcus.

Monens naeanrs,HOTO Tas3a.
OcHOBHOE ypaBHEHUE
MOJIEKYJIIPHO-KHUHETUYECKO
1 TEOpUHU UJEAIBHOIO rasa.
AOcoioTHas TeMIiepaTypa
KakK Mepa CpelIHen
KMHETUYECKON YHEPTUU
TEIJIOBOTO IBUKEHUS

IIpoBeneHue
JKCIEpUMEHTA:
OTpeJIeTICHUE MACChI
BO3/yXa B KJIACCHOU
KOMHATE Ha OCHOBE
u3MepeHuit 00pEma
KOMHATBI, IaBJICHUS U
TEMIIepaTypbl BO3/lyXa B
HEW; uccieoBaHue
3aBUCUMOCTHU MEXIY
rapamMeTpamu COCTOSIHHS
Pa3peKEHHOTO rasa.
Onenka abCONMIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPELIHOCTEN U3MEpEeHU
(bu3MYECKUX BEIUYHH.
OObscHeHHE OCHOBHBIX
MPUHIIMIIOB JE€UCTBUI
TepMoMeTpa u 6bapomerpa
U YCIIOBUM MX
6e30macHoro
WCIIOJIb30BaHNUS B
MOBCEAHEBHOW KU3HU.
PacnoznaBanue
(bU3MYECKUX SBICHUN B
yU4eOHBIX OIBITAX U
OKPY’KaroIleH )KU3HU:

i dysus, OpoyHOBCKOE
JIBUYKEHUE.




qactuil raza. [lIkana
temriepatyp KenbBuHa.
I"'a30BBIC 3aKOHBI.
VYpaBHenue
MenaeneeBa—Knanelipona.

3akoH JlanbToHa.
N3onpoueccesl B uaeaabHOM
ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BEILECTBA.
I'paduueckoe
npejcTaBiIeHne
M30MPOIECCOB: U30TEPMa,
n30xo0pa, u3o00apa.
TexHuueckue yCcTpoucTBa u
IIPAKTUYECKOE IPUMEHEHUE!

TEPMOMETp, OapoMeTp .

Ornrcanue TerIoBbIX
SIBIICHUU C
WCTIOTb30BAaHUEM
(hbU3UYECKUX BEITUYHH:
JTaBJICHUE Ta3a,
TeMIepaTypa, CpeaHss
KHUHETUYECKask YHEPTHs
Xa0TUYECKOTO JIBUKEHHS
MOJIEKYI,
CpeIHEKBaIpaTUIHAs
CKOPOCTb MOJIEKYI.
Ananu3 Gpu3NIecKux
MPOLECCOB U SIBJICHUI C
ucnonas3oBanuem MKT,
ra3oBbIX 3aKOHOB, CBSI3U
CpeHel KHHETUYECKOM
SHEPTUH TEIJIOBOTO
JBUKCHHSI MOJIEKYJI C
a0COMIOTHOM
TEMIEPATypPOM.
Pemenne pacu€THbIX
3a7a4 C SIBHO 3aJJaHHOM
¢bu3nvecKoil MosIENbIO C
HCIIOJIb30BaHUEM
OCHOBHBIX IOJIO’KEHUH
MKT, 3aKOHOB U
(hopMyIT MOJICKYJISIPHON
¢busuKy.

PaGora B rpynmax npu
TUTAHUPOBAHUH,
MIPOBEJICHUU U
HWHTEPIIPETAIAH
pe3yIbTaTOB OMBITOB U




aHaJIn3¢C

JIOTIOTHUTEIbHBIX
HCTOYHUKOB
nH(pOpMaIUU 10 TEME
3.2 OCHOBBI TEPMOIMHAMUKH 10 TepmonnHamuueckas IIpoBenenue
cucrema. Buytpennss 9KCIIEPUMEHTA: U3MEPEHUE
SHEPrus YAEIBbHON TEMI0EMKOCTH
TEPMOJIUHAMUYECKOI pemecTBa. OLeHKa

CHUCTEMBI U CIIOCOOEI €€
U3MEHEHUS.
KomnnuectBo

TEIJIOTHI U padoTa.
Buaytpennsis
SHEPTUs
OJHOATOMHOI'0
HJIcaIbHOIO Ta3a.
Bunnr
TeIJIonepelayu:
TETJIOTPOBOIHOCTb,
KOHBEKIIHS,
W3IIy4YCHHE.

Y aenbHas
TEIIOEMKOCTD
BEIIECTBA.
KomnuectBo
TETJIOTHI TIPH
TerIonepeaye.

[TousTHe 00 agmabaTHOM
mpolecce.

[TepBbIii 3aK0H
TEPMOJMHAMUKH.

aOCOJIIOTHBIX U
OTHOCUTEIBHBIX
IIOTPELIHOCTEN U3MEPEHUN
(U3MYECKUX BEIUYHH.
N3ydenue monenei
apoBOi TYpOUHBI,
JIBUTATENs] BHYTPEHHETO
CrOpaHusl, PpEaKTUBHOTO
JIBUTATEIISI.

OObsicHeHHEe TPUHIIUIIOB
JEUCTBUS U YCIIOBUI
6e30macHoro
WCIIOIb30BAHUS

B IIOBCEHEBHOW KU3HU
JIBUTATENs] BHYTPEHHETO
Cropanusi, OBITOBOTO
XOJIOIMIILHHKA,
KOHJIULIMOHEpA.
Ornucanue CBOMCTB TEN U
TEIJIOBBIX SIBJICHUU C
HCIIO0Ib30BaHUEM
(hbU3UYECKUX BEITUYHH:
JIaBJICHUE Ta3a,
TeMIiepaTypa,




[IpuMeHnenue nepBoro
3aKOHA TEPMOJMHAMUKH K
U30MPOIECCaM.
I'paduueckas
UHTepIpeTanus padboTsl
rasa.

Bropoii 3akoH
TEPMOJMHAMUKH.
Heobpatumocts

IIPOLIECCOB B IIPUPOJE.
TermoBble MAIIMHBI.
IIprHIMIIBI ECTBUS
TEIUIOBBIX MaIIHH.
[TpeoOpa3zoBanus

SHEPrUM B TEIIJIOBBIX
MalIuHax.

Koadpdunument nonesnoro
NEHCTBUS TEIUIOBON
MAaIITUHBI.

uxn Kapno u ero

KO3 (UIIUEHT MOJIE3HOTO
JNENCTBUS. DKOJIOTUYECKUE
poOIIeMbI
TEIIOPHEPTETUKHY.
TexHudeckue yCcTponucTBa u
IIPAKTUYECKOE IPUMEHEHHE:!
JIBUTATEb BHYTPEHHETO
cropanus, ObITOBOH
XOJIOTMIBHUK, KOHTUITUOHED

KOJIMYECTBO TEILIOTHI,
BHYTPEHHSs SHEPT U,
pabora rasa. Pemenue
pacYETHBIX 3a7]a4 C IBHO
3aJJaHHOH (pu3nueckon
MO/JIETIBIO C
HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(hopmyIT MOJIEKYIIPHOI
¢bu3uku u
TEPMOINHAMUKH.
Pewenne

KayeCTBEHHBIX 3a/1a4

C OIIOpOM HA

U3Y4YECHHBIE B pa3Jieie
«MonekynspHas

¢busnka u
TEPMOJMHAMUKAY
3aKOHBI,

3aKOHOMEPHOCTH U
¢bu3nyeckue SBICHUS.
Pabora B rpynmnax npu
aHaJIN3€ JTOTOJIHUTEIbHBIX
MCTOYHUKOB UHPOPMALIUU
10 TeEME

3.3

ArperatHble COCTOSIHUS
BemiecTBa. Da3zoBbie
MePEXOIbI

[TapooGpa3oBanue u
KOHJICHCAIIHS.

IIpoBenenue
SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIbHOM




Hcnapenune n kuneHue.
AGcomtoTHas 1
OTHOCHUTEJIbHAs BIaXKHOCTh
BO3ayXa. HachlmeHHbIi
nap. Y aenapHas TemioTa
napooOpa3zoBaHHUs.
3aBUCUMOCTb TEMIIEPATYPBI
KHIIEHUS OT JaBJICHHUS.
TBépnoe Teno.
Kpucrannuueckue u
amMopQHbIe Tena.
AHN30TpOIUs CBOMCTB
KpucTauios. JKunkue
Kpuctayiibl. CoBpeMEHHbIE
Marepuaibl. [1naBnenue u
KpUCTAJIIM3anus. Y 1enbHast
TEIUIOTA TUIABJICHUS.
CyOnumarus. YpaBHEeHHE
TEIJI0BOro OajnaHca.
TexHuueckue ycTponucTea u
IIPAKTHUYECKOE
IIPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH MOTyYEHHUS
COBPEMEHHBIX MaTepUasoB,
B TOM YHCJIE
HaHOMAaTepHaJoB, U
HAaHOTEXHOJIOTUH

BJIQXKHOCTH BO3.lyXa.
Onenka abCONIOTHBIX U
OTHOCHUTEbHBIX
MIOTPEIIHOCTEN NU3MEPEHUI
(U3MYECKUX BEJINYHH.
N3ydenue cBOMCTB
HACBILLEHHBIX

apoB, CIocoO0B
U3MEepeHus

BIIQXKHOCTHU
HaOmronenne kuneuus
IIPU OHUKEHHOM
JIaBJICHUH, HAarpeBaHUs U
TUTaBJICHUS
KPUCTAJITINYECKOIO
BEIIECTBA.

OOBsicCHEeHHE TPUHITUIIOB
JNEUCTBUS U YCIOBUI
0€e30MmacHOTO
UCIOJIb30BAHUS B
ITOBCETHEBHOM KU3HU
TUTPOMETpA,
IICUXPOMETPA,
kanopumerpa. Mzyuenne
TEXHOJIOTHH MOTyYeHHS
COBPEMEHHBIX
MaTepHajoB, B TOM YUCIIE
HaHOMAaTEpPHAaJIOB.
Pewrenne pacu€THbIX
3aJa4 C sIBHO

3aJaHHOU

¢buznveckoi




MOJICJIBIO C
HCIIOJIE30BAHHEM
ypaBHEHUS

TEIUIOBOIo OanaHca.
Pemenne
Ka4eCTBEHHBIX

3a7a4 C OMOpoM Ha
M3y4YEHHBIE

3aKOHEI, 3
3aKOHOMEPHOCTH U
¢buznyeckue

SIBJICHHS TI0 TEME.
Pacmno3naBanue
(bu3NYeCKUX SIBICHUH B
y4eOHBIX OMBITAX U
OKPYKAroIIeH KU3HU:
nedopmarust TBEPIBIX
TeJ, HarpeBaHue U
OXJIaXKIEHHE TeII,
M3MEHEHHUE arperaTHbIX
COCTOSIHUH BelleCTBa U
00BsACHEHHE UX Ha OCHOBE
3aKOHOB ¥ (OPMYJT
MOJICKYJISIPHON (DU3UKH.
Hcnonn3oBanme
HH(pOPMAIMOHHBIX
TEXHOJIOTUH I
IOMCKa,
CTPYKTYypUPOBAHHUS,
WHTEPIPETAINH U
MIpeICTaBICHUS
uHpOpMaLUU TIPU
IIOJITOTOBKE




COOOIIEHUH O
MIPUMCHCHHUH
3aKOHOB
MOJIEKYJIAPHOU
bu3ukn u
TEPMOJMHAMHKY B
TEXHUKE U
TEXHOJIOTHIX

Uroro no pazgeny

24

Pa3znen 4

. DJIEKTPOAMHAMMKA

4.1

DneKTpocTaTuKa

10

DneKTpu3anus Te.
Onexrpuueckuii 3apsj. [Isa
BUJIA DJIEKTPUUECKUX
3apsiioB. [IpoBoHUKY,
JTUDJIEKTPUKU U
MOJIyITPOBOTHUKH.

3aKOH COXpaHEHHUS
AIIEKTPUYECKOTO 3aps/a.
BzaumopeiictBue 3apsioB.
3akon Kynona. Toueunsblit
AIIEKTPUYECKUM 3aps/I.
DJIEKTPUYECKOE TOJIE.
Hanpspok€aHocTh
AIIEKTPUYECKOTO IOJIA.
[IpuHnun cynepno3unuu
3JIEKTPUUYECKUX TOJIEH.
JIvHuM HANIPSYKEHHOCTH
AIIEKTPUYECKOTO IOJIA.
Pabora cun
AIIEKTPOCTATUYECKOTO
nois. [Torenmnuain.
Pa3HocTh noTeHIMAIIOB.

1 ycJI0BHM 6e301acHoro
MIPUMEHEHHUS B
MIPAKTUYECKOH JKU3HH,
KOIIMPOBAILHOTO
amnmapara, CTpyHHOro
MpUHTEpA.
Paccmotpenue
(U3HYECKUX OCHOBAHHIA
JIEKTPOCTATUYECKOM
3allUTHI U 3a3eMJICHUS
3JIEKTPOTPUOOPOB.
Pemrenne pacu€THbIx
3a/1a4 C SIBHO 33JIaHHOM
(bu3nIecKoil MOJIETIBIO C
UCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(hopMyJT DIIEKTPOCTATUKH.
Pemenue kauecTBEHHBIX
3a/1a4d ¢ OIOpoU Ha
M3yYeHHbIE 3aKOHBI,
3aKOHOMEPHOCTHU U




IIpoBoHMKHY 1
TUDJIEKTPUKHU B
AIEKTPOCTATHYECKOM
oJe.

JusnexkTpudeckast
MPOHUIIAEMOCTb.
DIIEKTPOEMKOCTb.
Konpnencarop.
DIEKTPOEMKOCTD MJIOCKOTO
KOHJIEHCAaTopa. JHEPrus

3apsKEHHOT0 KOHJIEHCAaTopa.

TexHuyeckue ycTpoucTBa u
IIPAaKTUYECKOE IIPUMEHEHHUE:
AJEKTPOCKOII, IIEKTPOMETP,
3JIEKTPOCTATHYECKAs
3aIUTa, 3a3€MIICHHE
AJIEKTPOTPUOOPOB,
KOHJICHCATOD,
KOIIMPOBaJIbHBIN anmnapar,
CTPYWUHBIN IIPUHTED .

(u3nueckue BICHUS
3IEKTPOCTATHUKHU.
Pacno3naBanue
(hbU3UYECKUX SBJICHUN B
y4eOHBIX OIBITAX U
OKPY’KaIOIIEeH )KU3HU:
JJEKTPU3ALHNS TEll,
B3aUMOJICHCTBUE 3aps 0B
1 00BSICHEHUE UX HA
OCHOBE 3aKOHOB U
(hopMyI1 AIEKTPOCTATUKH.
Onucanue U3y4eHHbIX
CBOJMCTB BelleCTBA U
3JIEKTPUYECKHUX SIBICHUN C
HCIIOJIb30BaHUEM
(bu3MYECKUX BEIUYHH:
JIEKTPUUECKUN 3apsl,
HaIpsHKEHHOCTD
3JEKTPUYECKOTO OIS,
MOTEHIMAJ, Pa3HOCTh
MIOTEHIINAJIOB,
31EKTPOEMKOCT.
AHanu3 GU3NIECKUX
MIPOLIECCOB U SIBJICHUI C
HCII0JIb30BAHUEM
(bu3MYECKUX 3aKOHOB:
3aKOHA COXPaHEHUs
3JEKTPUYECKOTO 3apsa,
3akoHa Kynona.

PaGora B rpynmax npu
aHanau3e
JOTIOJTHUTENBHBIX




HCTOYHHUKOB
nH(popMaluu u
MOJITOTOBKE COOOIICHMI
0 MPOSIBJICHUU 3aKOHOB
AJIEKTPOCTATHKH B
OKPY’KaOIICH )KU3HU U
MIPUMEHCHUHU UX B
TEXHHKE

4.2

ITocTosiHABIH
3NeKTpuuecKkuil Tok. Toku B
pa3IMYHBIX cpeaax

12

DIEeKTPOABMKYIIAS CUJIA
U BHYTpEHHEE
COTPOTUBIICHUE
HMCTOYHMKA TOKA. 3aKOH
Oma 15t ToJTHOM
(3aMKHYTOM)
ANEKTPUYECKOM LIeTH.
KopoTtkoe 3ambikaHue.
OneKTpoHHas
MPOBOAUMOCTH TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
COTPOTUBIICHUS METAIIJIOB
OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTb.
DIIEKTPUUECKHI TOK B
BaKyyMe.

CBolicTBa 3JIEKTPOHHBIX
y4koB. [lomynpoBogHUKH.
CobcTBeHHast U TPUMECHAs
MPOBOJIMMOCTH
MOJyTPOBOIHUKOB.
CaolicTBa p—n-niepexo/a.
[TonynpoBOAHMKOBBIE
PUOOPBI. DIICKTPUUECKHUI

[IpoBenenue
SKCIEPUMEHTA: U3yUYCHHE
CMEILIAaHHOTO COeTMHEHUS
PE3UCTOPOB; UBMEPEHUE
OJ1C uctoyHHKa TOKa U
€ro BHYTPEHHETO
COTIPOTHUBIICHNS,
HaOJI0IEHUE IIEKTPOITU3A.
Ornenka abCONMOTHBIX U
OTHOCHUTEIBHBIX
IOrPEMIHOCTEN U3MEPEHUN
(U3HYECKUX BEIMIHH.
OObsicHeHrEe TPUHIIUIIOB
JEUCTBHS U YCIOBUI
6€3011acHOTO MPUMEHEHUS
amMIiepMeTpa, BOJIbTMETPA,
peocTaTa, ICTOYHUKOB
TOKa,
3JIEKTPOHATrPEBATENbHBIX U
AMEKTPOOCBETUTEIHHBIX
puOOpoB, TEpPMOMETpA
CONPOTUBIIEHUS,
BaKyyMHOT'O TMO[a,
TEPMUCTOPOB U




TOK B pacTBOpPAaxX M
pacriaBax 3JIEKTPOJIUTOB.
DIIEKTPOTUTHYECKAS
JIVICCOTIHAIIHSI.

DNeKTpoIn3.
DIIEKTPUYECKHM TOK B raszax.
CamMocTosATenbHBIN U
HECaMOCTOSITENIbHBIN pa3psil.

Monnus. [lnazma.
TexHuueckue yCTpomcTBO
MPAKTHYECKOE IPUMEHEHHE:!
aMIIepMeTp, BOJIBTMETP,
peocTaT, UICTOYHUKH TOKa,
DJIEKTPOHATPEBATEILHBIC
IPUOOPHI,
AIIEKTPOOCBETUTEIIHHBIE
MPUOOPHI, TEPMOMET]
COMPOTHBIICHUS, BAKYYMHBII
JTMOJ1, TEPMUCTOPHI U
dboTOpe3UCTOPHI,
MOJTYTIPOBOTHUKOBBIH JTHOI,

rajJlbBaHUKa

(hoTOope3ucTopos,
MOJTYIPOBOTHUKOBBIX
JTNOJIOB, TAIbBAHUKH.
Pewrenne pacu€THbIX
3a/1a4 ¢ SBHO 3aJJaHHOMN
(bu3nUecKoil MOJEINbIO ¢
HCII0JIb30BAHUEM
OCHOBHBIX 3aKOHOB H
(bopmyr TeMbl
«ITocTosiHHBIN
ANEKTPUUYECKUIN TOKY.
PacnioznaBanue
(hU3UYECKUX SBJICHUN B
y4eOHBIX OMbITaX U
OKpY>KarolIeH )KU3HHU:
3JeKTpUYECKas
MIPOBOANMOCT,
TEIJIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE
NeicTBUS TOKa. AHAIN3
ANEKTPUUYECKUX SBJICHUN
Y TIPOIIECCOB B IETSX
MMOCTOSIHHOTO TOKa C
HCIIOJIb30BaHUEM
3aKOHOB: 3aK0H OMma,
3aKOHOMEPHOCTHU
MOCJIeI0BATENLHOTO U
napauienbHOTO
COETMHEHUS
MIPOBOJIHUKOB, 3aKOH
[xoyins-Jlenna.




Onucanue U3y4eHHbIX
CBOICTB BEIIECTB U
3JIEKTPUYECKUX SBICHUN C
HCIOJIb30BAHUEM
(U3MYECKUX BEIIUYMH:
BJIEKTPUYECKUM 3aps/l,
CHUJIa TOKa, SJICKTPUUYECKOE
HaIpsDKeHNE,
JIEKTPUUYECKOE
COIIPOTHBIICHUE, PA3HOCTh
noreHuuanos, DJC,
paboTta TOKa, MOIITHOCTh
TOKa.

Hcnonb3oBanue
MH(OPMALIMOHHBIX
TEXHOJOTHH IS IOMCKA,
CTPYKTYpPHUPOBaHHUS,
WHTEpIpETALUU U
MpeACTaBICHUS
nHpopMaIuy mpu
MOATOTOBKE COOOIICHUH O
MIPUMEHEHUH 3aKOHOB
MOCTOSIHHOTO TOKa B
TEXHUKE U TEXHOJIOTHIX
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11 KJIACC

HaumenoBanmue JJIeKTPOHHBbIE Cea3b ¢
OcHOBHBIE BUIBI .«
pasaeqnoB u TeM | KosmmuectBo (uudposrbie) NnporpamMmmoit
Ne ni/m IIporpammHoe coaep:kanue AeSATeIbHOCTH
yueOHOro 4acoB o0pa3oBaTe/ibHbIE| BOCIIUTAHUSA
o0y4Jarommxcs
npeaMeTra pecypchbl
Pa3nea 1. DuekTponmnammuka
1.1 MaruautHoe mone. | 11 TlocTossHHEBIE MATHUTEI. [IpoBenenue

BHGKTpOMaFHHTHaH
HUHAYKIUA

Bzaumonencreue
MOCTOSIHHBIX MAarHUTOB.
MaruauTHO€ noJe.

Bekrop MarHuTHOM
uHaykuud. [puHnun
CYNEPIO3UIMU MarHUTHBIX
nojen. JIMHUY MarHuTHOU
uHaykiuu. Kaptuna nuHuit
MAarHUTHON MHAYKIUH TOJIS
ITOCTOSIHHBIX MarHUTOB.
MarauTHO€e 1oJie MPOBOIHUKA
¢ TokoMm. Kaptuna nmaumit
WHYKIIUA MarHUTHOTO TOJIs
JUTUHHOTO MPSIMOTO
MPOBOJIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHUKA,
KaTYLIKH ¢ TOKOM. OTbIT
Opcrena. Bzanmonericteue
IIPOBOJTHUKOB C TOKOM.
Cuna Amnepa, e€ MOyJb U

HaIlpaBJICHUC.

Cuna JlopeHia, €€ MoayJb U
HanpaBieHue. [[BruxeHue
3apsHKEHHON YaCTHUIIBI B

OIHOPOJHOM MAaroMuTHOM IIOJIC.

Pa6ota cunsl Jlopenta.
SBneHnne

IKCIICPUMCHTA: U3yUCHHE
MArdmTHOT O IT10J14
KaTYIHKI/I C TOKOM,
uccaea0BaHue 1eCTBUS
[IOCTOSIHHOI'O MarHuTa Ha
pPaMKy C TOKOM;
HCCIIEN0BAHHE SBICHUS
AIIEKTPOMArHUTHOMN
WHTYKITUH.

Ornenka abCOJIIOTHBIX U
OTHOCHUTEIBHBIX

IIOTPEIIHOCTEN U3MEPEHUI

(bU3MYECKUX BETUYHH.
OObsicHeHue
MPUHILIUIIOB JEHCTBUS
U yCIIOBHM
0€e301acHOro
MIPUMEHEHUS
MTOCTOSTHHBIX
MarHuTOB,
AJIEKTPOMArHUTOB,
AJIEKTPOJIBUTATES,
YCKOpHTENEH
3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHOM TEYH.
Pemenne pacu€THbIX




3JIEKTPOMATrHUTHOMN

uHaykiuu. [loTok

BEKTOPa MarHUTHOMN
WHTyKIIAH.

DNEKTPOABUKYILAs CUJIa
WHIyKIUH. 3aKOH
3JE€KTPOMArHUTHON MHIYKIUU
®dapages.

Buxpesoe anekrpuueckoe
noJje. DJIEKTPOABUKYIIas Cujia
WHJYKLIHUH B IPOBOAHUKE,
JBIDKYIIEMCS TIOCTYTIaTeIILHO B
OJIHOPOJIHOM MarHUTHOM MOJI€.
[IpaBuiio Jlenna.
NHayKTUBHOCTS. SIBIEHUE
CaMOUHIYKIIUH.
DNEKTPOABUKYIAS CUJIa
CaMOUHIYKIIWH.

DHeprusi MarHUTHOTO TOJIsSt
KaTYIIKH C TOKOM.
DNEeKTpOMarHuTHOE

nojyie. TexHuyeckue
YCTpOMCTBA U

MPaKTUYECKOE

MIPUMEHEHUE:

IIOCTOSIHHBIC MArHUTHI,
3J€KTPOMAarHmTHI,
3JIEKTPOJIBUTaTEb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YaCTHUIl, MHAYKIIMOHHAS T1€Yb

3a/1a4 Ha IPUMEHEHUE
bopmy TemMbl
«MarsuTtHoe noz’se.
DneKTpoMarHuTHas
WUHTYKIUSD.

Pemenue kauecTBEHHBIX
3a/a4 C ONOPOH Ha
M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(bu3nvecKue SBICHUS
TeMbl «K MarHUuTHOE MOJIE.
DneKTpOMarHuTHas
UHIYKUASD.
Onpenenenue
HaIlpaBJICHUs BEKTOpa
WHIYKUIHUA MarHuTHOTO
OJIsI IPOBOJAHUKA C
TOKOM, CWJIbI AMIIepa U
cuiel JIopeHua.
PacnosznaBanue
(bUBUYECKUX SBJICHUHN B
Yy4eOHBIX OIBITAX U
OKPY’KaroIlleH KU3HU:
B3aNMO/JICVICTBHE
MarHuTOB,
3IEKTPOMArHUTHAS
WHIYKUUsA, JEUCTBUE
MarHuTHOTO TOJI Ha
MTPOBOJIHUK C TOKOM U
JBHKYLLIAKCS 3apsi.
AHanu3
3JEKTPOMAarHUTHBIX
SIBJICHUH C




HCII0JIb30BaHUEM
3aKOHa
3JIEKTPOMATrHUTHOM
WHIYKLHUH.
Onucanne
M3YYEHHBIX
CBOMCTB BEILIECTB U
3J€KTPOMAarHUTHBIX
SIBJIEHUM C
HCI0JIb30BaHUEM
buznIeCcKux
BEJIMYUH:

WHTY KLU
MarHuTHOTO TIOJIs,
cuina Amnepa, cuia
Jlopenua,
WHJIYKTUBHOCTD
KaTyLIKH, SHEPTUS
3IEKTPUUECKOTO U
MAarHUTHOTO NOJIEH

Uroro no pazgeny
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Pa3gen 2. Kojie0anus u BOJIHBI

2.1

Mexanuueckue 1
AJIEKTPOMArHUTHBIC
KOJIeOaHus

KonebatenbHas cucrema.
CB00o/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHHYeCcKHe
konebanus. [lepuon, wactora,

aMIIuTy1a u (haza KoseOaHmid.

[IpyXvHHBIN MAATHUK.
MareMaTH4eCcKUil MasiTHUK.
YpaBHEHHE rapMOHUYECKUX
konebanuid. [IpeBparienue
SHEPIUM NPU FapMOHUYECKHUX
KOJIEOaHUSX.

Uccnenosanue
rnapameTpoB
KoJe0aTeIbHON CHCTEMBI
— MIepuo/ia, YacTOTHI,
aMIUTUTYABI U (pa3sl
Kose0aHui (Mpy>KUHHBIN
W/WIIH MaTEMaTUYCCKHI
MasITHHK).

Habmonenue
3aTyXawIuX KoJIeOaHui.
HccnegoBaHue CBOMCTB




KonebaTenbHblil KOHTYD.
CBobosiHbIE
ANIEKTPOMAarHUTHBIE KoJeOaHus
B UJICAJIbHOM KOJIeOaTeIbHOM
KOHTYpe. AHAJIOTHUS MEXKTY
MEXaHUYECKUMHU U
3IEKTPOMArHUTHBIMU
kojebanusmu. opmyna
ToMcona. 3aKoH coXxpaHEHUs
SHEPTUU B UJICATHHOM
KoJIeOaTeIbHOM KOHTYPE.
[IpencraBnenue o0 3aTyxarmmx
Kosie0aHusX. BoIHYKIeHHBIE
MeXaHHuYecKHue KojeOaHusl.
Pe3onanc. BeiHyx1eHHbIE
ANEKTPOMArHUTHBIE
Koje0aHusl.

[IepeMeHHBIH TOK.
CunycouanbHbIN
MEepEeMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa.
AMIUIUTYAHOE U
JICUCTBYIOIIEE 3HAYCHUE CUJIBI
TOKA ¥ HAMIPSKCHHSI.
Tpancdopmarop.
[IpousBoacTso, nepenaya u
noTpedIieHne 3IEKTPUIECKON
SHEPruu. DKOJIOTHYECKHE
PUCKH TIPH ITPOU3BOJICTBE
anekTpo3Heprun. Kynsrypa
HCIIOJIb30BAHUS
JEKTPOIHEPTHH B
MOBCEAHEBHOM KU3HU.

BBIHY KJICHHBIX
Kosie0aHui.

HaGmronenue pesonanca.
IIpoBenenue
SKCIIEPUMEHTA:
UCCIIeIOBaHKE
3aBHCHMOCTH I€pHOJIa
MaJibIX KoJeOaHul rpy3a
Ha HUTH OT JUTMHBI HUTH
U Macchl Ipy3a;
UCCIIEIOBaHKE
MEPEMEHHOTO TOKa B
Lenu U3
MOCJIEI0BATEIBHO
COEIMHEHHBIX
KOHJEHCATOpa, KaTyIKH
U pe3ucTopa.

Onenka abCONIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(bU3NUYEeCKUX BETUYNH.
OO®bscHEeHNE TPUHLIUIIOB
JNEUCTBUS U YCIIOBUM
0€30MacHOr0 NMPUMEHEHUS
AIIEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro
TOKa, TUHUH
aNeKTpornepeaay.
Pemenne pacu€THbIx
3aJ1a4 ¢ IBHO

3aJlaHHON (PU3MUECKOH
MO/JIETIBIO C




TexHuueckue ycTponucTsa u
MIPAKTUYECKOE IPUMEHEHHUE:
3JIEKTPUYECKHUI 3BOHOK,
TEHEpaTOp IEPEMEHHOIO TOKA,
JIMHWM dJIEKTponepesad

WCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyJ1, OTMCHIBAIOIIINX
MEXaHUYECKUE U
3JIEKTPOMAarHUTHbBIE
Kosie0aHusl.

Onucanue MEXaHUYECKUX
U 3JIEKTPOMArHUTHBIX
KoJile0aHuH C
UCTIOJIb30BaHUEM
(bU3NUeCKUX BETHUYUH:
MEPUOJT M YacTOTa
Kosie0aHuM, aMILTUTy1a U
¢aza koneOaHui, 3apsaa U
CHJia TOKA B
rapMOHUYECKUX
3JIEKTPOMAarHUTHBIX
KoJIeOaHusX.

Pemienue kauecTBEHHBIX
3a/1a4 ¢ OIOpOH Ha
U3y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH,
OIMCBIBAIOLIHE
MEXaHUYECKUE
AJIEKTPOMArHUTHBIE
Kosie0aHusl.

Pa6ora B rpynnax npu
IUIAHUPOBAHMH,
IIPOBEICHUU U
MHTEpIpeTanun
Pe3yJIbTaTOB OIBITOB, U
aHaJIN3€e JIOTOJIHUTEIbHBIX
MCTOYHUKOB MH(POpPMaLIUU
10 TEME




2.2

Mexannueckue 1
3JIEKTPOMArHUTHBIE
BOJIHBI

MexanndecKre BOJHBI,
YCJIOBHSI pacTIpOCTPAHECHHUS.
[Tepuoa. CxopocTthb
pacIpoCTpaHEHHUs U JTMHA
BOJIHEI. [Tonepeunsie n
IIPOJIOJIbHBIE BOJIHBI.
Hutepdepennus u qudpakius
MEXaHUYECKUX BOJIH.

3Byk. CKOpOCTb 3BYKa.
I'pomkocTs 3ByKa. Beicora
toHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBI.
VYcnoBus u3iyd4eHust
3JI€KTPOMArHUTHBIX BOJIH.
B3anmuas opuenTanus
BekTOpoB E, B, v B
3JIEKTPOMArHUTHOMN BOJIHE.
CBolicTBa 3JIEKTPOMAarHUTHBIX
BOJIH:

OTpakxeHHUe,
MIpeIoMJICHUE,
noJisipu3anus,
nudpakims,
uHTEephEpeHITHSI.
CxopocThb
3J€KTPOMArHUTHBIX BOJIH.
[lIxana
3JE€KTPOMArHUTHBIX BOJIH.
IIpumeHenue
AJEKTPOMAarHUTHBIX BOJIH
B TEXHUKE U OBITY.
[IpuHUHUIIBI pauOCBA3U U
TEJIEBHUICHUS.

N3yuenue obpazoBaHus u
pacrmpocTpaHeHus
MOTIEPEYHBIX U
MPOJIOTBHBIX BOJH.
Habmtonenue otpaxenus
Y TIPEJIOMJICHHUS,
uHTephEpEHITNN U

T pakIum
MEXaHUYECKUX BOJH.
HaGmonenue cBsizu
TPOMKOCTH 3BYKa H
BBICOTHI TOHA C
aMIUIUTYJI0M ¥ 4aCTOTOMN
Kose0aHui, 3ByKOBOTO
pe3oHaHca.
Uccnenosanue cBONUCTB
ANEKTPOMATrHUTHBIX
BOJIH: OTpaKe€HUE,
MIpeIOMIICHHE,
MoJIIpU3aIus,
Iudpaxus,
UHTEpEPEHITHS.
Wzydenue ycrnoBuit
U3ITy4eHUs
AJEKTPOMAarHUTHBIX
BOJIH, B3aUMHOM
OpHUEHTAIINH BEKTOPOB
E,B,vs
ANEKTPOMArHUTHOM
BoJiHE. M3ydeHue
MIPUMCHCHHUS




Pagunonokanus.
DNeKTpOMarHuTHOE
3arpsi3HeHUE
OKPYXKaloIIeil Cpeabl.
TexHuueckue ycTpoiicTea
U IIPAKTUYECKOE
pUMEHEHUE:
MY3bIKaJIbHbIE
WHCTPYMEHTBHI,
YIBTpa3ByKOBas
JUArHOCTHUKA B TEXHUKE U
MeAMILIMHE, pajap,
pafUONpPUEMHHUK,
TEJIEBU30p, AHTEHHA,
tenedon, CBU-neun

AJIEKTPOMArHUTHBIX BOJIH
B TEXHHKE H OBITY.
OObscHEeHNE TPUHLIUIIOB
JEUCTBUSA U YCIIOBUM
0€301acHOTO MPUMEHEHUS
MY3bIKaJIbHBIX
WHCTPYMEHTOB,
yJIBTPa3BYKOBOI1
JMAarHOCTHKH B TEXHUKE U
MeIUIMHE, pajgapa,
paguoNpUEMHUKA,
TEJIeBU30pPa, AHTCHHBI,
tenedona, CBU-neun.
Pemenne pacu€THbIX U
Ka4yeCTBEHHBIX 3a]1a4 C
OIOPOW HAa U3yUYEHHBIE
3aKOHBI U
3aKOHOMEPHOCTH,
OTHCHIBAIOIIHE
pacrpocTpaHeHue
MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Hcnons3zoBanue
MH(POPMALMOHHBIX
TEXHOJIOTUH JUIsl TOUCKA,
CTPYKTYpUPOBAHUS,
MHTEpHpETany U
IIPEJICTaBICHUS
nHpopmaIuu mpu
MOJITOTOBKE COOOIICHHIA




00 UCTIOB30BaHUU
ANEKTPOMATrHUTHBIX BOJH
B TEXHUKE. YUacTue B
TMCKYCCHUH

00 3JIeKTPOMAarHUTHOM
3arpsi3HEHUU
OKpYKaroIlei Cpeabl.
PaboTa B rpynmax

npu

TUTAHUPOBAHUH,
MIPOBEJICHUU U
HMHTEPIIPETAINH
pE3yNIbTaTOB

OTIBITOB U aHAJIN3E
JIOTIOJTHUTEITHHBIX
HUCTOYHUKOB
uH(pOopMalLnU 1O

TeMe
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OnTuka

10

I'eomeTrpuueckas ontuka.
[IpssMonuHeHOe
pacrpocTpaHeHue
CBETa B OJJHOPOAHOU
cpene. JIyu cera.
ToueuHblil HCTOYHUK
ceeta. OTpakeHue
cBeTa. 3aKOHBI
OTpakKeHUsI CBETA.
ITocTpoenue
M300pakeHHi B
IJIOCKOM 3€pKaje.
[Ipenomiienue ceera.
3aKOHBI PETOMIICHHUS

N3yueHnue siBneHus
MIOJIHOT'O BHYTPEHHETO
OTpa)KEHUs, €ro
MIPUMEHEHUS B
ceeroBoze. M3yuenune
MOJIENIE MUKPOCKOIIA,
TEJIECKOIA.
[Tonyuenue cnekrpa ¢
MOMOIIIbIO TPU3MBI U
TUGPAKITUIOHHON
pELIETKY.

N3Mmepenne nokaszaTens
MIPEJIOMJICHUS CTEKJIA.




cBeTa. AOCOJIIOTHBIN
MoKa3aTenb

npenomienus. [lomnoe
BHYTpEHHEE

OTpakKeHUE.

[IpenenbHblii yrou

MOJIHOTO BHYTPEHHETO
OTpakKCHHUS.

Hucnepcus cera. CioxxHbIN
cocTtas 6enoro ceera. L[Ber.
Cobuparomue u
pacceuBarolIe JUH3bI.
Tonkas nun3a. DokycHoe
paccTosHUE M ONTHYECKast
CHJIa TOHKOMW JIMH3BI.
[TocTpoenue n3obOpaxeHuit B
COOMpAIOIINX U
paccenBaroLINX JIUH3aX.
®opmyia TOHKOH JTUH3BI.
YBenuueHue, 1aBaeMoe
nuH30i. [Tpenensr
MIPUMEHUMOCTH
TeOMEeTPHUYECKOMN ONTUKH.
BousiHoBas onTuka.
WuTepdepenmus ceera.
KorepeHTHBIC HCTOYHUKH.
YcaoBus HaOIIOAEHUS
MaKCHMYMOB 1 MUHUMYMOB B
MHTEP(PEPEHIINOHHON KapTUHE
OT JIBYX CHH(a3HBIX
KOT'ePEHTHBIX HCTOYHHKOB.

HccenenoBanue CBOMCTB
M300paKeHHUI B JIMH3aX.
OObscHEeHNEe TPUHLIUIIOB
JEUCTBUS U YCIIOBUI
0e301acHOro NPUMEHEHUS
OYKOB, JTyTIbI,
¢doroanmapara,
MPOEKIIMOHHOTO anmnapara,
MHUKpPOCKOIIa, TEIECKONa,
BOJIOKOHHOM OIITHKH,
TP PAKITUOHHON
pPEETKH, MOJISIpOUa.
Pemenue pacuéTHpix
3aJ1a4 C SIBHO 3aJJaHHOM
¢bu3nvecKkoil MosIeNbIO C
HCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
bopMyI1 reoMeTpUUIECKOI
ontuku. [loctpoenue u
onucaHue N300pakeHus,
CO3/1aBa€MOI'0 INIOCKUM
3€pKajiOM, TOHKOU
JINH30M.

PaccmoTpenue

MIPEAEIIOB
MIPUMEHUMOCTHU
r€OMETPUUYECKOU
ONTHKHU.

PacnoznaBanue
(bu3HYECKUX SIBICHUI B
OMBITAaX U OKpYyXkKarolen

KU3HU! HpHMOHHHCﬁHOC




Hudpaxius ceera.
JudpakuonHas pemeTka.
YcaoBue HAOIIOAEHUS
IJIABHBIX MAKCUMYMOB IIpU
HaJCHUN
MOHOXPOMAaTHYECKOTO CBETA Ha
TU(PPAKIUOHHYIO PEIETKY.
[Tonapuzanus ceera.
TexHuueckue ycTponucTea u
IIPaKTU4YECKOE NPUMEHEHUE!
OYKH, Jyma, (oToanmnapar,
MPOEKIIMOHHBIN anrapar,
MHUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI ONTHKA,
nudpakIOHHAs pEmETKa,
HIOJIAPOU L

pacnpocTpaHEeHUE CBETAa,
OTpa)keHUE, PEJIOMIICHHE,
uHTepdepeHus,
nudpakus 1
MOJISIpU3AITUs CBETA,
JCTIepCcusi CBETA.
N3ydenue ycnoBuit
HaOJI0/IEHUSI MAaKCHUMYMOB
1 MUHUMYMOB B
uHTEpPEepeHITMOHHOI
KapTHUHE OT JBYX
cUH(pa3HBIX KOT€PEHTHBIX
HUCTOYHUKOB.

YcnoBue HaOmIOAEHUS
TJIaBHBIX MAKCUMYMOB
MIpY MaJIeHUN
MOHOXPOMaTHYECKOTO
cBeTa Ha TUPPAKITUOHHYIO
pemérky. AHanus3
ONTUYECKUX SIBIICHUM C
WCIIOJIb30BAaHUEM 3aKOHOB:
3aKOH MPSAMOJIMHEHHOTO
pacnpocTpaHeHus CBeTa,
3aKOHBI OTPA)KEHUS CBETA,
3aKOHBI MPETOMIICHHUS
ceera. Onucanue
ONTUYECKUX SIBICHUHN C
HCIIOJIb30BaHUEM
(bU3NYeCKUX BEITHMYUH:
(OKyCHOE pacCTOSIHHE U
ONTHYECKAsl CUJIa JIMH3BI

Hroro no pasaeiny
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Pazjen 3. OcHOBBI crienMaIbHON TeopUuM OTHOCUTEJIbHOCTH (najiee — CTO)

3.1 OcHoBBI 4 I'panu1Bl IPUMEHUMOCTH Pemenue
CHeHraIbHON KJIACCHYECKOW MEXaHUKH. KaueCTBEHHBIX 33134 C
TCOpUn HOCTyJIaTbI crienuaibHOM OHOpOP’I Ha U3y4CHHBIC
OTHOCUTEITLHOCTH TEOPHUH OTHOCUTEIBHOCTHU: nocrynatsl CTO.
WHBAPUAHTHOCTh MOJYJIsSI VConp30Banme
CKOPOCTH CBETa B BaKyyMe, MH(OPMALIHOHHBIX
MPUHIUIT OTHOCUTEIBHOCTH TEXHOJIOTHI JUIS TIOMCKA,
OHHIITeHHA. CTPYKTYPUPOBAHUA,
OTHOCHUTENBHOCTh MHTEpIPeTALHH 1
OJIHOBPEMEHHOCTH. TIpEaCTaBICHHS
3ameJieHre BpEMEHH U HHGbOPMALIHH [IPH
COKpAIICHHE JUINHBL. DHEPTHS | [1oAr0TOBKE COOOIIECHHIT 0
Y UMITYJIbC PEISITUBUCTCKOMN IpaHULAX TPUMEHUMOCTH
qacTULbl. CBA3b MACChI C KJIaCCUYECKON MEXaHUKHU
SHEpPruer U UMIYJILCOM u ocaoBax CTO
PEAATUBUCTCKOM YaCTULIBI.
DHeprus NoKos
Uroro no pazneny | 4
Paznen 4. KBanroBasi pusuka
4.1 DNeMEeHThI 6 ®otonsl. Dopmyna I[1nanka HaGmonenue

KBAHTOBOU OIITUKHA

CBSI3W DHEPruu (HOTOHA C €T0
YacTOTOM.

DHeprus U UMIYJIbC
¢orona. OTKpeITHE U
UCCIIeIOBaHHE
dotordpdexra. OnbITH

A.T'. Croneroga.

3akonsl PoTorddexra.
YpaBHeHue

DitamreliHa 11 hoTtodrddexra.

«Kpacnas rpanuna»
¢doroapdexra. JlaBnenue

dotorddekra Ha
YCTAHOBKE C [IMHKOBOM
IUTACTUHOM.
Uccnenosanue 3ak0HOB
BHelHero Gporodddexra.
OOBsiCHEeHNE OCHOBHBIX
MPUHILMIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKHUX Kak: OTOdIEMEHT,
dboTogaTUMK, COTHEYHAS
Oarapesi, CBETOANO; U
YCIIOBUH X O€301MacHOTO




csera. OnbiTe! 11.H.
JlebOenena.

XUMHYECKOE IEUCTBUE
cBeTa. TexHuueckue
YCTpPOMCTBA U
MPaKTUIECKOE
MIPUMECHECHHE:
(hoTOdMIEMEHT,
(hoTomaTUMK, COTHETHAS
OaTapesi, CBeTOIUO]T

IIPUMEHEHUS B
MIPAKTUYECKON KU3HH.
Pemenue pacuéTHpix

3aJ1a4 ¢ SIBHO 3aJJaHHOMN
¢du3nveckoil MoseNbIo ¢
HCII0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(dbopMyI1 KBAaHTOBOI
onTuku. Pemenue
KaueCTBEHHBIX 3a]1a4 C
ONOpOM HAa U3y4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOW OITHKH.
Pacno3znaBanne
(UBUYECKUX SBJICHUN B
y4eOHBIX OIBITAX:
(boTo3neKTpUUEeCKU
a¢dekr, cBeToBOC
JlaBJICHUE.

Onucanue U3y4eHHbBIX
KBaHTOBBIX SIBIICHUN U
MPOIIECCOB C
HCIOJIb30BaHUEM
(U3HYECKUX BEIINYMH:
CKOPOCTh
AJIEKTPOMATrHUTHBIX
BOJTH, JJTWHA BOJIHBI U
9acToTa CBETAa, YHEPTHS U
UMITYJIbC ()OTOHA .

4.2

Crtpoenue atoma

Monens atoma ToMmcoHa.
OmneiTel Pe3epdopaa o

N3ydenue Mmoaenu onbita
Pesepdopna. [IpoBenenue




PAaCCesHUIO (i-4aCTHLL.
[InanerapHast Mozelnb

aroma. [loctynatel bopa.
H3nydenue u norioueHue
(OTOHOB TIpU Mepexoie aTomMa
C OJTHOTO YPOBHS SHEPTHH Ha
Apyroui. Buasl crieKTpos.
CnekTp ypoBHEM 3HEPrun
aToma BOJOpPOJa.

BosnHOBBIE CBOICTBA YACTHIL.
Bounbl ne bpoiins.
KopnyckynsipHOBOJIHOBO#

Iy aJIu3M.

CrnoHTaHHOE U BBIHYKJIEHHOE
U3ITyYEHHUE.

TexHuueckue ycTponucTea u
IIPaKTUYECKOE NPUMEHEHHE!
CIIEKTPAJIbHBIN aHAJIN3
(cnexTpockomn), Jazep,
KBaHTOBBI KOMITBIOTEP

AKCIIEPUMEHTA 110
HaOJII0ICHUIO
JINHENYaTOoro CIEeKTpa.
Onenka abCONOTHBIX U
OTHOCHUTENbHBIX
MOTPEIIHOCTEN
U3MEPECHHUHN (PU3NUECKUX
BEJINYMH.

N3yuenne Moznenu aroma:
ToMcoHa, mmaneTapHoi
MOJIETIN aTOMa, MOJIENIN
atoma bopa.

N3yuenne criekTpa
YpOBHEH YHEPrUH aToMa
Bosioposia. OObsICHEHUE
MPUHIUIIOB ACHCTBUS U
yCJIOBHI 0€301MacHOro
MIPUMEHEHUS
CIEKTPOCKOIa, Jla3epa,
KBAaHTOBOT'O KOMITBIOTEPA.
Pemenue
KaueCTBEHHBIX 3a]1a4 C
OIIOpPOM HA U3yUYEHHBIE
3aKOHBI,
3aKOHOMEPHOCTH U
dbusznueckue SBICHUS
o Teme «CTpoeHue
aToMay.

Pacno3naBanue
(bu3NYeCKUX SIBICHU B
y4eOHBIX OIBITAX:
BO3HUKHOBEHHE




JINHENYaTOro CIeKTpa
n3IIy4eHus. AHaIn3
KBaHTOBBIX ITPOLIECCOB
U SIBJICHUU C

HCTIOJIb30BaHUEM
noctynatoB bopa
43 AToMHOE 51pO DKCIIEpUMEHTBHI, Nzyuenue
JIOKA3bIBAOIINE CIOKHOCTh IKCIIEPUMEHTOB,
CTPOCHHMS S/Ipa. JOKa3bIBAIOIINX

OTKpBITHE PaJUOAKTUBHOCTH.
OmneiTel Pesepdopaa mo
OIIPEJICJIEHUIO COCTaBa
PalMOAKTUBHOTO U3ITyUYESHHUS.
Cgoiicta anbpa-, 6era-,
ramma-usiydyeHus. Binusnue
PaAMOaKTUBHOCTH Ha KUBBIE
OpraHU3MBI.

OTKpbITHE POTOHA U
HEUTpPOHA.

Hyxnonnas mozens siipa
I'eitzenOepra-lBaneHko.
3apsn sapa. MaccoBoe 4nciio
aapa.

H3otoms!.

Anbda-pacnaa. DIeKTPOHHBINA
Y IO3UTPOHHBIN OeTa-pacma.
lNammansnydenue. 3akoH
PaAMoOaKTUBHOIO pacmaja.
OHeprus CBA3U HyKJIOHOB B
AIpe.

SAnepusie cunbl. [ledekt
Macchl gJpa.

CJI0)KHOCTbH CTPOCHHUS
aTOMHOTO si/Ipa.
HccnenoBanue

TPEKOB yacTull (1o
TOTOBBIM
dboTorpadusam).
N3ydenue sanepHbIx

CHJI, SIIEPHBIX

peakuuii CHHTE3a U
pacnana,
TEPMOSIEPHOTO
CUHTE3A.

N3ydenue HyKIIOHHOM
MOJEIH A11pa
I'eitzen6epra-MBanenko.
OO0bscHenue
YCTpOWCTBA U
MIPUMEHEHHUS JO3UMETPa,
Kamepsl BuiibcoHa,
AJIEPHOTO PEAKTOPAa,
aTOMHON OOMOBI.

Pemenue 3amau ¢ onopoit




S nepueie peakuuu. Jlenenue u
CUHTE3 s1/Iep.

SnepHslii peakTop.
TepMmosiiepHBII CUHTES.
[Ipo6nemsl 1 IepCreKTUBEI
SIIEPHOM DHEPTETUKH.
DKOJIOTUYECKHE ACIIEKThI
SIIEPHOM SHEPIETUKH.
DneMeHTapHbIE YaCTULIBI.
OTKpbITHE TIO3UTPOHA.
Metonbl HaOMOACHUS U
perucTpanyy 1EMEHTapHbIX
YacTHLL.

DyHIaMEHTAIbHbBIE
B3auMoaeucTBusA. ENMHCTBO
(bu3N4IeCcKoil KapTHHBI MUPA.
TexHuueckue ycTponucTsa u
MIPAKTUYECKOE IPUMEHEHHE:
JIO3UMETp, KaMepa BuinbcoHna,
SAIEPHBIA PEAKTOp, AaTOMHAS
6omM0a

Ha MOJIyYEHHBIC 3HAHUS, B
T.4. 0 3apsJie 1 MAaCCOBOM
qucie sapa.

Pacno3naBanue
(bu3NYeCKUX SIBICHU B
y4eOHBIX OMbITaX U B
OKpY’KaroIleH KU3HU:
€CTECTBEHHAs U
HCKYCCTBEHHAas
PaaMoOaKTUBHOCTD.
Ornucanue KBaHTOBBIX
SIBJIEHUW U MPOLIECCOB C
UCIIOJIb30BaHUEM
(bu3NYECKUX BEINYMH:
NepHo/ Moxypacnasa,
SHEPTHUsl CBSI3M aTOMHBIX
anep, 1eeKT Macchl
sipa. AHaJIU3 TIPOIIECCOB
U SBJICHUN C
HCII0JIb30BaHNEM
3aKOHOB U MOCTYJIATOB:
3aKOH COXpaHEHUS
ANIEKTPUYECKOTO 3aps/a,
3aKOH COXPaHEHHUS
MaccoBOI'0 YHCIIa,
nocTyJiatel bopa, 3aKoH
paavoaKTUBHOTO
pacnaza.

VYuyacTue B pabote
KpYTJIO0ro cToja
«DyHIaMeHTaTbHbIE
B3aMMO/ICHCTBUSI.




EnunctBo dusnueckoir
KapTUHBI MUDPaY.

Hcnons3zoBanue
MH(OPMaLIMOHHBIX
TEXHOJIOTHI TSI IIOKCKa,
CTPYKTYpPUPOBaHMUS,
MHTEpIpETALUU U
MpEeACTaBICHUS
uHpopManuu npu
MOJrOTOBKE COOOIIEHUH O
IIPUMEHEHNHU 3aKOHOB
KBaHTOBOH (PU3HKH B
TEXHHUKE U TEXHOJIOTUSX,
AKOJIOTMYECKUX ACTIEKTaX
SICPHON YHEPreTUKH

Wroro no pazneny
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Pa3nes 5. DjieMeHTBbI ACTPOHOMUH M ACTPOPU3UKH

5.1

DNIEeMEHThI
aCTPOHOMHUU U
acTpo(u3uKH

7

DTarnbl pa3BUTHS ACTPOHOMHUH.
[IpuxknagHoe u
MHPOBO33PEHUYECKOE 3HAUCHHE
ACTPOHOMHUH.

Bun 3Bé3nHoro gHeoda.
Co3Besaust, spkue 3BE31pbl,
IJIAHCTHI, UX BHAUMOC
JBYDKEHUE.

ConHevyHas cuctemMa.

Couurte. CoHeunas
aKTUBHOCTb.

Hcrounuk sneprun CosHua u
3BE311. 3BE3BI, MX OCHOBHBIC
XapakTepUCTUKHU. [luarpamMma
«CHEKTpaJIbHBIA KJIACC —

[ToaroroBka cooOmeHui
00 3Tamnax pa3BUTHS
aCTPOHOMUH, O
MIPUKJIATHOM U
MHPOBO33PEHUYECKOM
3HAYEHUH aCTPOHOMHH, O
MeTOoAax MOJTyYEHUs
Hay4YHBIX
ACTPOHOMHUYECKUX
3HaHUH, OTKPBITUAX B
COBPEMEHHOM
aCTPOHOMHUHU.

N3yueHne coBpeMEHHBIX
MpEICTaBICHUN O
MIPOUCXOKICHUH U
sBotonuu CosHIa 1




CBCTHUMOCTbB». 3Bé3l[I)I rIIaBHOM
IOCICI0OBATCIIBHOCTH.
3aBHCUMOCTh «Macca —
CBETUMOCTB» IS 3BE3

[JIaBHOM IOCJIEI0BATEIHLHOCTH.

BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKICHUU U
sBomtounu ConHIA U 3BE3].
DTanbl )KU3HU 3BE3I.
Muneunsiii [1yTe — Hama
lNanakruxka. [Tonoxenue u
nemwxenne CoiHIa B
Tl'anmakTuke. TUIbI rajJakTUK.
PanuoranakTuku U KBazapsl.
UYépHble AbIPHI B sApax
rajakTuk. Bcenennas.
Pactmiupenue Beenennoi.
3akoH Xabbma.

Paz6eranue ranaktuk. Teopus
Boubiioro B3psiBa.
PenukroBoe uznydeHue.
MacmtabHasi CTpyKTypa
Bcenennoii. MeraranakTtuka.
Hepewménnsie nmpo6iieMbl
ACTPOHOMUU

3BE31. M3yueHue Tunon
rajlaKTHK,
paauoraiakTUK 1
KBa3apos.

N3ydenue nBrxkeHus
HEeOECHBIX Tell,
JBOJIIOIIAH 3BE3] U
Bcenennoi,
MPOIECCOB,
MIPOUCXOASIINX B
3BE3/1aX, B 3BE3HBIX
CHCTEMaX, B
MEKTaJlaKTHIEeCKOM
cpene, MacITaOHoM
CTPYKTYphI BceneHHOIA.
OObscHEHHUE
pacuupeHus
Bcenennoii Ha 0OCHOBE
3akoHa Xa0o0ua.
ITonroroBka K
00CyXICHHUIO
HEpEIICHHBIX MPodiieM
ACTPOHOMHUHU.
IIpoBencHue
HaOJIFOIEHUN
HEBOOPYKEHHBIM
I7a30M C
HCIIOJIb30BaHUEM
KOMIBIOTEPHBIX
MPUJIOKEHUIN IS
OTpeIeIICHUS




MOJIOKEHHUS HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHBIC CO3BE3/IHS
CesepHoro nosymapus
U SIPKUE 3BE3/BI.
IIpoBenenue
HaOJIFOEHNI B TEIECKOII
JlyHbl, aner,
Muieunoro Ilytu.
VYuyactue B JUCKYCCUU O
HEPEILICHHBIX
npo0JeMax aCTpOHOMUU

Hroro no pazgeny | 7

Pa3nes 6. O6001aomee NOBTOpeHne

6.1 Ob6o06maroree 4 O6o061enne u VYdacTue B AMCKYCCHH O
MIOBTOPEHHE CHCTEMATU3alus COJAECPKAHUA | posu QU3UKH U

pasnenoB kypca «MexaHuKay,
«MonexynsipHas pu3znKa u
TEPMOIMHAMHKA,
«ONEeKTPOIMHAMUKAY,
«Konebanust 1 BOIHBIY,
«OCHOBEI cIienaIbHOU
TEOPUU OTHOCUTETLHOCTIY,
«KBanToBas gusukay,
«NeMEeHThI aCTPOHOMHH U
acTpodusukm». Ponb dpuzuku
Y aCTPOHOMHUU B
9KOHOMHYECKOM,
TEXHOJIOTUYECKOM,
COLMAJIbHOW U 3TUYECKOMN
chepax IeaTeTbHOCTH
YeJI0BEKa, POJIb U MECTO

aCTPOHOMUU B
pa3ianuHbIX chepax
JCSATEIILHOCTH YEIIOBEKA.
[ToaroroBka cooOiieHMi
0 MecTe (PU3NIECKOM
KapTUHBI MUPA B Py
COBpPEMEHHBIX
MPECTABICHUN O
pHUpoJIe.

Brimonnenue

y4eOHBIX 3aJaHHIH,
JEMOHCTPHPYFOIIHX
OCBOEHHUE OCHOBHBIX
MMOHSTHUH,

(U3HYECKUX BEIUYUH




(U3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOHN
KapTUHE MHpa, 3HAaUECHHE
OIMMCATEIbHOM,
CHUCTEMaTU3UPYIOLIEH,
OO0BSICHUTENBHO U
IPOrHOCTUYECKON (QYHKIUI
¢bu3nyeckoit Teopun, poib
(u3nveckoil Teopuu B
(hopmMupoBaHUU
NIPEACTaBICHUN O
(bu3nvecKoil KapTHHE MUPA,
MeCTO (PU3HUECKON KapTUHBI
MHpa B 0OIIEM Py
COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUN O IPUPOJIE

Y 3aKOHOB Kypca
bu3uKu
10-11 knaccoB

Hroro no
pasneny

PezepBHOE
BpeMs

OBIIIEE
KOJIMYECTBO

YACOB I10
ITPOTPAMME
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