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®enepanpHas paboyas nmporpamma o ydeOHomy mnpeamety «Duszuka» (06a30BbIid
ypOBeHb) (mpeameTHas o00macTh «EcTecTBEHHO-HAaydHBIE TMPEAMETHI») BKIOYACT
MOSICHUTENBHYIO 3alUCKY, COJIEPKaHNe O0yUeHHUs, TUTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS
MIPOTPaMMBI 110 (PU3HUKE, TEMATUIECKOE TNIAHUPOBAHUE.

[losicHuTenpbHAsT 3amUCKa OTpa)kaeT OOIIMe ILeNd W 3aJayd U3y4eHUs (PU3UKH,
XapaKTEPUCTUKY TCUXOJIOTMUYECKUX MPEANOChUIOK K €ro M3Y4YeHHIO OOyYaroIIMMUCH,
MECTO B CTPYKType Y4eOHOTo IUIaHa, a TaKXe MOIXOJbI K OTOOPY COIEpKaHWs, K
OTpEeIEICHUIO TIIAHUPYEMBIX PE3YJIbTaTOB.

Conepxanve OOy4YeHMS PACKPBIBAET COJACPKATENIbHBIE JIMHUM, KOTOPBIC
npenaralTcs JUisi 005S3aTeIbHOT0 M3YYCHHs] B KaXXJIOM KJIAcCe Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHusl.

[InanupyeMble pe3yabTaThl OCBOCHUS TMPOTPaMMBI 10 (U3HKE BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE pe3ylbTaThl 3a BECh IEpPUOJ OOY4YEHUS Ha YpPOBHE
cpeaHero oO0uiero oOpa3oBaHusl, a TaKXKe MPEIMETHBIC JTOCTHKEHHUS 00y4arolerocs 3a
KaXX/IbIid 101 O0y4eHHUSI.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma no usuke 0a30BOT0 ypOoBHS Ha YPOBHE CpeHET0 0011ero 00pa3oBaHuUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW U TPEOOBAHUI K Pe3ysbTaTaM OCBOEHUS OCHOBHOM
oOpazoBarenbHO# mporpammel, mpeactaBieHHbx B I'OC COO, a takxke ¢ yuy€Ttom
dbenepanpHOl paboueil mporpaMMbl BOCIUTaAHUS U KOHIICTIUHY MPENOJaBaHus Y4eOHOTo
npenmera «Dduszuka» B o00pazoBaTeNbHBIX oOpraHu3anusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTEIbHbIC TPOTPAMMBI.

ConeprkaHue nporpammsl o (PU3MKe HAMPaBIEHO HAa (OPMUPOBAHUE ECTECTBEHHO-
HAy4YHOU KapTUHBI Mupa oOyuatomuxcs 10-11 kmaccoB nmpu oO0ydeHun ux (u3mke Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-AEITENBHOCTHOro mnoxaxona. IIporpamma mo
¢usuke coorBercTByeT TpeboBaHusiM PI'OC COO k MIaHUPYEMbIM JIMYHOCTHBIM,
MPEAMETHBIM M METAaNpeIMETHBIM pe3ylibTarTaM OOyYeHHs, a TaKXKe YYUTHIBAET
HEOOXOJUMOCTD peau3aliiyu MEKIPEIMETHBIX CBI3el (DU3UKHU C €CTECTBEHHOHAYYHBIMU
y4eOHBIMU TIpeIMeTaMU. B Hell onpenensroTcsi OCHOBHBIE €M M3YyYeHHs (PU3MKH Ha
YPOBHE CpEeIHEro 00IIero oOpa3oBaHUs, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca
(bU3UKH: IMYHOCTHBIC, METANPEIMETHBIC, MPEIMETHBIC (Ha 0A30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYACT:

IUTAaHUPYEMbIE pe3yJbTaThl OCBOEHHUS Kypca (U3MKH HAa 0a30BOM YpOBHE, B TOM
YHCJIEe MPEAMETHBIC PE3YNIbTATHI TT0 TOAaM O0yUCHUS,

coJiep)kaHue yueoHoro npeamera « Pu3uka» 1mo rogam o0ydeHusl.

[Iporpamma 1o gu3uke MOKET ObITh MCIOJIb30BAHA YUUTEISIMU KaK OCHOBA IS
COCTaBJIEHUs CBOUX pabouux mnporpamm. [Ipu pazpaboTke paboueit mporpammsl



B TEMaTUYECKOM IUIAHUPOBAHUU JOJDKHBI OBITh YUTEHBI BO3MOXKHOCTH HCIIOH30BAHHSI
AJEKTPOHHBIX (IM(PPOBBIX) O00pa30BATEIBbHBIX PECYPCOB, SBISIONIUXCS Y4eOHO-
METOUYECCKIMH MaTepraiaMu (MyJIbTUMEINITHBIE POTPAMMBI, SJICKTPOHHBIC YICOHUKH
U 3aJladyHUKH, OJJICKTPOHHBIE OWOIMOTEKH, BUPTyalIbHBIE JTabOPATOpPHUU, WTPOBBIC
IpOrpaMMBbl, KOJUIEKIIUK ITUPPOBBIX 00pa30BaTEIbHBIX PECYpCOB), PEATU3YIONTIMH
TUIaKTHYECKAE BO3MOKHOCTH HWH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX ~TEXHOJIOTHH,
CoJiepKaHre KOTOPBIX COOTBETCTBYET 3aKOHOATEIBCTBY 00 00pa30BaHUH.

[IporpaMmma 1o (u3MKE HE CKOBBIBAET TBOPUYECKYI0 WHHUIMATHUBY YUYHUTENIEH U
MPEAOCTABIIAET BO3MOXKHOCTD ISl pealIu3allui Pa3JudyHbIX METOJMYECKUX MOIXO0J0B K
opraHm3zanuu oOydeHus: (pu3uKe MpU YCIOBHUM COXPAHEHHUA O0S3aTEeIbHONW YacTH
coJiepKaHus Kypca.

®du3nka Kak Hayka 0 HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BBHICTYNAs B KaueCTBE
y4eOHOIro IpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBI BKIJIaJl B CHCTEMY 3HaHH 00
okpy:xatomieM mupe. [lIkonbHbIN Kypc UMK - CUCTEMOOOPA3YIOLINNA AJ1S1 €CTECTBEHHO-
HayYHbIX Y4YEOHBIX NPEIMETOB, MOCKOJbKY (PU3MUYECKHE 3aKOHBI JIEKAaT B OCHOBE
MIPOLIECCOB M SIBJIICHU, M3y4aeMbIX XUMHUEH, Ouosiorueu, ¢puznueckoi reorpadueint u
actpoHomueil. Hcrnosib30BaHME W AKTHBHOE MNPUMEHEHHE (PU3MYECKHX 3HAHUI
ONpeaeNsieT XapakTep W pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTMU B cepe SHEPreTHKH,
TPaHCIIOPTa, OCBOEHUS KOCMOCA, IIOJYYEHHUs HOBBIX MAaTE€pUAJIOB C 3aJaHHBIMU
CBOMCTBaMH W Jpyrux. M3yueHune (pU3MKU BHOCUT OCHOBHOM BKJIAJ B (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa OO0y4yaroluxcsi, B (POPMHUPOBAHHUE YMEHUU
MPUMEHATh HAYYHbI METOJI MO3HAHUSI PY BBITIOJIHEHUHU UMU YYE€OHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca pU3MKH AJi1 YpOBHS CpEIHETO 00IIEero 00pa30BaHuUs MOJO0KEH P
uJel, KOTOPbIE MOXHO pacCMaTpPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C€ HEW Kypc SBJISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3fesioB (U3UKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TAK U COBPEMEHHOM (DU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HEM MaTepuan Kypca (pU3nKu 00beIUHEH
BOKpYr (¢u3nueckux Teopud. Beaymmum B Kypce sBiseTrcs (OpMHUpPOBaHUE
MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEILIECTBE U IOJIE.

Hoess eymanumapuzayuu. EE peanuzanus TpeArnoyiaraeT MCIHOJb30BaHUE
I'YMaHUTAPHOTO NOTEHUIKaa PU3NYECKON HAYKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKH C
pa3BUTHEM OOIIecTBa, a Takke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU H
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoes npuxnaonoii nanpasirennocmu. Kypc Gu3uku mpenanojaraeT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUHN U
3aKOHOB.

Hoes sxonoeuzayuu peanusyeTcs MOCPEACTBOM BBEJICHUS DJIEMEHTOB COAECPKaHUS,
NOCBSIIIEHHBIX JKOJIOTMUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C
Pa3BUTHEM TEXHUKH W TEXHOJOTUH, a TaKXKe OOCYX IEHUS MpoOJieM palMoOHAIBHOIO
IPUPOJIONOIB30BAHUS U SKOJIOTMUECKON O€30MaCHOCTH.



CrepXHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CpeIHEro ooIiero
oOpa3zoBaHusi SBISIIOTCA  (u3udeckue Teopuu ((GOopMHUpPOBAHUE TIPEJICTABICHUNA O
CTPYKTYpe TMOCTpOeHHUsI (pu3nyeckod Teopuu, posid (yHAAMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSX O MPUPOJE, T'PAHULIAX MPUMEHUMOCTH
TEOPUM, JUIsl OTIMCAHHUS €CTECTBEHHO-HAYUHBIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJIX0/T B Kypce (PU3MKH peannu3yeTcs MpexKe BCEro 3a
C4€T OpraHU3allMM SKCIEPUMEHTAILHON NeATeNbHOCTH oOywatomuxcs. s 6a3oBoro
YpOBHS Kypca (PU3UKH - 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B Mporpamme no (Hu3uKe 00beTMHEHBI
B OOIIMI CIIUCOK YYEHUYECKHUX MPaKTUUIECKUX paboT. BrienaeHne B yka3aHHOM MEpEUHe
7abopaTopHbIX paboT, MPOBOAMMBIX IS KOHTPOJS U OIICHKH, OCYIIECTBISETCS
y4acTHUKaMH 00pa30BaTeIbHOIO MPOIECCa UCXOMS U3 OCOOCHHOCTEH TIIAHUPOBAHUS U
ocHameHus kabunera Qusuku. [Ipu 3TOoM obOecnieunBaeTcs OBIaJeHHE O0YJarOIIUMUCS
YMEHHSIMH IPOBOIUTH KOCBEHHBIE H3MEPEHUS, NCCIIEIOBAHMUS 3aBUCUMOCTEHN (PU3MUECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB 110 MPOBEPKE MPEJIOKEHHBIX THIIOTES.

Bbonbiioe BHUMaHue yaeaseTcsl pelieHnI0 pacyETHBIX U KaueCTBEHHBIX 3a1ad. [lpu
3TOM JJisi pacy€THBIX 3a7ad MPUOPUTETOM SBISIOTCA 33Jauyd C SIBHO 3aJlaHHOU
¢u3znyeckol  MOJENbl0,  TMO3BOJSIOLIME IPUMEHATh  HM3YYEHHbIE  3aKOHBl U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaKk U MUHTErpupys 3HaHHS U3 pa3HbIX
paznenoB. [l KauecTBEHHBIX 3aJa4 IMPUOPUTETOM SIBJISIIOTCS 3a/aHusl Ha OOBSICHEHHE
npoTeKkaHus (PU3MUECKUX SBICHUM M MPOIIECCOB B OKPYXAIOMICH >KW3HM, TPEeOyroIIne
BbIOOpa (HHU3HUECKON MOJIENHN I CUTYalluy IPAKTHKO-OPHUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBun ¢ TpedoBanusimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY
oOecreueHunto yueOHoro npoiecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE CPETHETO
o0miero oOpa3oBaHUs JOJKEH M3Yy4aThbCs B YCIOBHUSX MPEAMETHOTO KabuHeTa (Qu3uKu
WJIH B YCIOBHSIX HHTETPUPOBAHHOTO KAOMHETA TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.
B kabunetre (pusuku A0MKHO OBITH HEOOXOIUMOE JAaOOpaTOpHOE OO0OPYIOBAHME ISt
BBINOJIHEHUS YKa3aHHBIX B IIporpamMMme 1o (pu3uKe yYeHUYECKUX MPAaKTHUECKUX paboT u
J€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JleMoHCTpaninoHHOE 000pynoBaHue (POpMUPYETCS B COOTBETCTBUU C MPUHIIMIIOM
MUHUMAJIBHON JOCTaTOYHOCTH M OO0ECHeuMBaeT IOCTAHOBKY IE€PEUHCICHHBIX B
nporpaMMe Mo (U3MKE KIIOUEBbIX JEMOHCTpAalUWN sl HMCCIEAOBAaHUS H3y4aeMBbIX
SBJICHUH M MPOIIECCOB, IMIIUPUUECKUX U (PYyHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHUM.

JlabopatopHoe 00OpyAOBaHUE [JII  YYECHUUYECKUX  NPAKTUUECKUX  padoT
dopMupyeTcst B BUAC TEMAaTHICCKUX KOMIUICKTOB M 00ECIIEUMBAETCS B pacyéTe OJHOTO
KOMIUIEKTa Ha JABYX oOOywarommxcs. Temarndeckue KOMIUICKTHI J1a0OopaTOPHOTO
000pyIOBaHUs JOJKHBI OBITH MOCTPOCHBI HA KOMITJICKCHOM HCIOJIb30BaHNN aHAJIOTOBBIX
1 1udpoBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX H3MEPUTEIBHBIX CHCTEM B BHJIE
U (poBBIX JabopaTopuil.

OCHOBHBIMHU TIEJISIMU H3y4CHUs (PU3UKHU B 00111eM 00pa30BaAHUH SIBIISIFOTCS .

(opMupOBaHHE HHTEpPECAa W CTPEMIICHHS OOYydaroluXcs K HAyYHOMY H3YUYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUM O HAYYHOM METOAE IMO3HaHuid MU (HOpMUpPOBAHUE



UCCJIeI0BATEIHLCKOIO OTHOIICHHUS K OKPYKAIOUIUM SIBIICHUSM;

(¢opMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3yYeHUS OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DHU3UKU;

dbopMupoBaHUEe yMEHUN OOBSCHATH SBICHHS C WCIOJIB30BAHUEM (PU3NUECKUX
3HAHUI U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHHWE TPEACTaBICHUA O poiid (U3MKA JUIsl  Pa3BUTUSA  APYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHue 3TUX Leniel oOecrieunBaeTCs pelieHrueM CIeAYIONIUX 3a/1a4 B IIpoliecce
M3y4deHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

NpUOOpETEHUE CHCTEMbl 3HAHUN 00 OO0mUX (UINIECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSX, BKIIOYAs MEXaHUKY, MOJEKYJSPHYIO (U3HKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3HKY U 3JIEMEHTHI aCTPOPU3UKHU;

dbopMHpOBaHWE YMEHUN MPUMEHSATh TEOPETHUYECKUE 3HAHUS I OOBSICHEHUS
bu3nuecKkuxX SBICHUM B TPUPOAEC U Ui MPUHATHAA TPAKTHUECKUX pEIICHUN B
MOBCEJHEBHOM JKHU3HMU;

OCBOCHHE CIOCOO0OB PEIICHUs] PA3IMYHBIX 3aJa4 C SBHO 3aJaHHON (PU3NYECKOU
MOJIETIBIO, 3a/1a4, MOAPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3/IaHne (PU3NIECKON MOJICIH,
aJICKBaTHOM yCIIOBUSAM 3a/1a4U;

NOHUMaHUe (PU3NYECKUX OCHOB U MPHUHIIUIIOB JIEUCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUS Ha OKPYKAIOIIYIO CPEAY;

OBJIAJICHUE METOJAMH  CAMOCTOSITEJIBHOTO  IUIAHUPOBAaHUST M MPOBEICHUS
¢u3nYeCKuX SKCIEPUMEHTOB, aHAM3a M MHTEPHpETaluu WH(POPMAIMU, OMpEeAeIeHuUs
JOCTOBEPHOCTH MOJYYEHHOTO Pe3yibTaTa;

CO3/IaHME YCIOBUU JUIl Pa3BUTHUS YMEHUU IPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha uzyuenue ¢puznku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO 00111er0 00pa3oBaHus
otBoautcs 136 dacoB: B 10 kiacce - 68 yacoB (2 yaca B Heneno), B 11 kimacce - 68 gacoB
(2 yaca B HezIeIIO).

[Ipenyaraemelil B mporpamMme 1o (pusuke rnepedeHsb JJabopaTOPHBIX U MPAKTHUYECKUX
paboT ABJISIETCS pEKOMEHI0BAaHHBIM, YIUTENb JIeJaeT BHIOOP MPOBEACHUS TaOOPATOPHBIX
paboT 1 OMBITOB C YYETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroIuXcsl.

JItobas pabouasi mporpaMma JIOJDKHA MOJHOCTHIO BKJIIOYATh B CeOsl coneprkaHue
JTAHHOM MPOTPaMMBI TI0 (PH3UKE.

B otnenpHbIX ciiydasx kypc Gusuku 6a30BOr0 ypoBHSI MOXKET U3Y4aThCsi B 00bEME
204 ygaca 3a nBa roga ooyudenus (3 4 B Hegemo B 10 u 11 kmaccax). B atom ciyuae
yBeIMYMBaeTcss He MeHee deM A0 20 4 pe3epBHOE BpeMs, KOTOPOE HCIIOJIb3YETCs
VUHUTENIEM [IJIi W3Y4YEHHUS BOIIPOCOB, TECHO CBS3aHHBIX C BBIOPAaHHBIM MPOGUIEM
oOyueHus, U yBEIMYUBACTCS ydeOHas Harpys3ka, OTBOJMMAas Ha HM3YYCHHE MEXaHUKH,
MOJICKYJIIPHOUM (DPU3HUKHU U SJEKTPOAMHAMUKH, 32 CYET pACITUPEHUS YHCIIa JTA00OPATOPHBIX
paboT UCCIeN0BATENHCKOTO XapaKkTepa U YPOKOB PEIICHUs] KAUECTBEHHBIX U PACUETHBIX
3azay.



COIEPKXAHUE OBYYEHUA

10 KITACC
Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

dusznka - Hayka o npupoae. Hayunsie MeToabl TO3HAHUS OKPYKAOLIETO MUPA.
Poub skcriepuMenTa U TEOPHUH B MPOLIECCE TIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3MUECKUX SABJICHUH U TpolieccoB. HaydHble TUMOTE3bI.
dusuyecknue 3aKOHbBI U TEOpUHU. [paHUIBl NPUMEHUMOCTH (PU3UYECKHX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb 1 MecTo ¢pu3nuku B GOpMUPOBAHUN COBPEMEHHON HAYyYHON KapTUHBI MUPA, B
MIPAKTUYECKON AEATEIBHOCTH JIIOJIEH.
Jlemoncmpayuu

AnHanorosble ¥ IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3znen 2. Mexanuka
Tema 1. Kunemamuka

Mexannueckoe ABmkeHrne. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABMKEHHS. CrucTteMa
orcyéra. Tpaekropusi.

[Tepemernienue, CKOPOCTh (CpeaHSsIs CKOPOCTh, MTHOBEHHASI CKOPOCTh) U YCKOPEHUE
MAaTEpPUAIbHOM TOYKHA, HMX MPOCKIMHM HA OCU CHUCTEMBI KoopauHaT. ClokeHue
IIEPEMEILIEHUH U CII0)KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpEHHOE MpsIMOJIMHEWHOe JBWxkeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMEIICHUS MaTepUalbHOU
TOYKHU OT BPEMEHHU.

CBobOosHOE TIajieHue. Y CKOpeHUe CBOOOIHOTO MaieHUsI.

KpuBonuueinHoe nBuxeHue. J|BHKEHHE MaTEpUAIBHOM TOYKHM IO OKPYKHOCTH C
ITOCTOSIHHOM I10 MOJIYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTB, JIMHEWHAs: CKOpOCTh. [lepuoa n
yacToTa oOparieHus. LleHTpocTpeMHUTEeIbHOE YCKOPEHHUE.

TexHuueckre yCTpOMCTBA M NMPAKTUUYECKOE NMPUMEHEHUE: CIUIOMETP, JABUKECHUE
CHApSII0B, LIEIHBIE U PEMEHHBIE MIEPENAYU.

Jlemoncmpayuu

Mogenb cuUCTEMBI OTCU€Ta, WJUIIOCTpAIMd KHUHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne IBUKEHUIN C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOmtonenue nBwXeHUs Tena, OpPOIICHHOTO O] YIVIOM K TOPU3OHTY U
TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TafCHUSI.

HanpasneHnue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.



Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne HEPaBHOMEPHOIO MBUXKEHUS C IEIbI0 OMNPEJEICHUS MIHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOIIEHUS MEXAY NYTSIMH, NOPOWJICHHBIMM TEJIOM 3a
MOCJIEA0BATEIbHbBIE PABHBIE MPOMEKYTKH BPEMEHHU MPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJbHOW CKOPOCTBIO, PABHOW HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenune aBMxKEHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun otHocutenbHOCTH ['anmunes. [lepsoeiii 3akoH Hprorona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca Ttena. Cuna. [Ipunnun cynepno3unuu cui. Bropoil 3akoH HeroToHa st
MaTepuaabHON TOUkU. Tpernit 3aKkoH HproTOHA 111 MaTEpUATIbHBIX TOYEK.

3aKkoH BceMupHOro TsroreHud. Cuia tsbkectu. [lepBast kocMuyeckas CKOPOCTb.

Cuina ynpyrocru. 3akoH ['yka. Bec tena.

Tpenne. Bunbl Tpenus (mokosi, ckoibxkeHusi, kadeHus). Cwuna Ttpenus. Cyxoe
TpeHue. Cuiia TpeHHs CKOJIbKEHHUA U cuiia TpeHus nokosd. Koaddumuent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJKOCTHU UJIU Ta3e.

[ToctynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CcHJIbI OTHOCUTENBHO OCH BpaileHus. [lnedo cunbl. YClIOBUS paBHOBECUSA
TBEPIOIO Tea.

TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE ITPUMEHCHUE: MOAIIMUITHUKA, JBUKECHUE
VUCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME HEPIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

H3smepenue cu.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT AehopMaIiiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopsvie pabomul

N3yuenune aBuxeHust Opycka Mo HaKJIOHHOM MJIOCKOCTH.

HccnegoBanne 3aBUCMMOCTH CHJI YIOPYTOCTH, BO3HUKAIONIUX B MPYKUHE U
pPE3NMHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUSI.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke



NMiynbC MaTepUaIbHOM TOYKH (TeJa), CUCTEMbI MaTEPUAIBHBIX TOYEK. VIMITysbC
CWIbl M HW3MEHEHHE HMIIyJbCca TeJa. 3aKOH COXPAaHEHHS HMITyJibca. PeakThBHOE
JBHKCHUE.

PabGora cribl. MOIIIHOCTE CHJIBL.

KuneTtnueckas 3HEprus MaTepualbHOW TOUKHU. Teopema 006 u3sMeHEHUH
KUHETUYECKOU IHEPTUU.

[lorenuuanbHas sHeprus. [loTeHuuanbHas sHEprust ynpyro naehopMHUpPOBAHHOMN
npyxusbl. [loTeHIManbHas YHEPTrUs Teaa BOJIU3U NOBEPXHOCTU 3EMIIH.

[loTeHuManbHbIE U HETIOTEHIMANIbHBIE CUJIbl. CBSA3b paOOThI HEMTOTEHIIUAIBHBIX CHUJII
C U3MEHEHUEM MEXAaHUYECKOM YHEPIUU CUCTEMBI T€Jl. 3AKOH COXPAHEHUS MEXaHUYECKOM
DHEPIUHu.

Yrpyrue 1 HEynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTpoOMCTBA M IPAKTHUYECKOE IIPUMEHEHME: BOIOMET, KOIIED,
IIPY>KUHHBIN TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE OBMKCHUE.

[lepexon moTeHLIMAIbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuyenue abCOIIOTHO HEYIIPYTOTo yAapa ¢ MOMOUIBIO IBYX OJMHAKOBBIX HUTSHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIbI C U3MEHEHNEM MEXaHUYECKOM SHEpruu Tena Ha
IIpUMEpE PACTIKEHUs PE3UHOBOIO JKI'yTa.

Pa3znes 3. MousiekyasipHast pU3UKa U TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUUYECKOM TEOPUM U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe gnBwkenue. Jubdysus. Xapaktep BIWKEHHS U
B3aUMOJICMCTBUS YaCTHL] BellecTBa. Moiesin CTpOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEI
1 00BSCHEHHE CBOWMCTB BEUIECTBA HA OCHOBE 3THX MoJelsel. Macca U pa3Mepbl MOJIEKYI.
KonunuectBo Bemectna. [loctositHHass ABoraapo.

TeruioBoe paBHOBecue. Temmneparypa u e€ wusmepenue. lllkama temmeparyp
Lenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-KMHETUYECKOU
TEOPUU UJICATBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa CpeaHeil KWHETUYECKON
SHEPruM TEIJIOBOrO ABMXKEHHUs 4vacTull ra3a. [llkana temneparyp KensBuna. I'a3zoBbie
3aKoHbl. YpaBHeHne MeHaeneeBa-Knanelipona. 3akon [lansToHa. M3omponecchl B
UJICATbHOM Ta3€ C MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mnpeacTaBieHue
M30IPOIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu



OnBITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOSHUE BEMIeCTBa, (hoTorpadmu MOJEKYI
OpPTaHUYECKUX COCTMHCHUH.

OmnbiTel 10 MU Py3un KUAKOCTEH U Ta30B.

Mogenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita llTepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBUSI.

Moiens, HIUTFOCTpUpYIOIIAs PUPOTY JaBJICHH ra3a Ha CTCHKH COCY/Ia.

OnBITHI, WILTIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HICATHHOTO ra3a, H30MPOIIECCHI.
Vuenuueckuii sxcnepumenm, 1abopamopmvie padbomol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEpEeHH 00BhEMa
KOMHATBHI, TaBJICHUS U TEMITepaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Ty ITapaMETPaMy COCTOSTHUS pa3peKEHHOTO Ta3a.

Tema 2. OcHosvl mepmoouHamuKu

TepmoanHamuueckass cucTeMa. BHYTpeHHsISI DJHEpPrusi TEPMOAUHAMHYECKOMN
CUCTEMBbI M crnocoObl €€ m3meHeHus. KoimuecTBO TemmoTel W pabora. BHyTpeHHss
SHEPrus OJHOATOMHOIO WJEalbHOro ra3a. Buael Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIUA, U3TyuyeHHE. Y AelIbHAs TeIIOEMKOCTh BenlecTBa. KonmuecTBo TEmIOThI pU
TEeIUIonepeaaye.

[Tonsitue 06 anuadbaTHOM mporiecce. [lepBriii 3akoH TepMoguHamMuky. [IpuMeneHue
NEPBOTO 3aKOHA TEPMOJIUHAMUKH K H3ompoiieccaM. [ papuieckas uHTepripeTarus padoThl
rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtumMocTh PO1IECCOB B IPUPOJIE.

TernoBble MammHbl. [IpuHUOMNBL IEWCTBUS TEIIOBBIX MamuH. [IpeoOpazoBanus
SHEPTUHU B TEIIOBBIX MalrHaX. KoadGuimeHT noiae3Horo AeMCTBUs TEIIOBON MAITHHBI.
[ukn Kapuo u ero xo3h@dUIMEHT MOJE3HOTO JACUCTBUS. DKOJOTUYECKHE MPOOIEMBI
TEIMJI0IHEPTETUKHU.

TexHruecKre yCcTpoicTBa U MPaKTUYECKOE MPUMEHEHHUE: JBUTATeNlb BHYTPEHHETO
cropanusi, ObITOBOUM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3meHeHre BHYTPEHHEH SHEPTUu Teja MPU COBEPILIEHNU paOdOThI: BHUIET IPOOKHU U3
OYTBUIKY MO ICCTBUEM CXKATOTO BO3/IyXa, HarpeBaHue 3(pupa B TaTYHHOU TpyOKe MyTEéM
TpeHUs (BUACOJEMOHCTPALIHS).

N3menenune BHyTpEeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnwIT M0 aanabaTHOMY PAaCHTUPEHUIO BO3TyXa (OMBIT C BO3YIIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, ABUTATENIE BHYTPEHHETO CTrOpaHUs, PEAKTHUBHOTO
JBUTATEJIA.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol
N3mepenune yaenbHON TEIITOEMKOCTH.
Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoovt

10



[TapooOpazoBanne u koHAeHcarus. Wcmapenune u kumenue. AOCOTIOTHAS U
OTHOCUTEJIbHAS BJIAKHOCTh BO3ayxa. HacellieHHbl map. VYaenpHas —TemioTa
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT IaBJICHHUS.

Teépmoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiioB. JKunkue kpuctawisl. CoBpeMeHHble Marepuanbl. [lmaBnenue u
KpucTayui3amnus. Y aenbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TermioBoro danaHca.

TexHnudeckue ycTpoicTBa M MPaKTHUECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTHUU TONyUYEHUS COBPEMEHHBIX MAaTepHaloB, B TOM YHUCIE
HAaHOMATEePUaJIOB, © HAHOTEXHOJOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX M1APOB.

Kumnenve npu moHMKEHHOM JIaBJICHHUH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGutoienne HarpeBaHus U MJIaBJICHUS KPUCTAIIIMYECKOIO BELIECTBA.

JleMOHCTpalys KpUCTaJlIOB.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

H3mepenne OTHOCUTENHHON BIKHOCTH BO3TyXa.

Paznen 4. DjaeKTpoAMHAMMKA
Tema 1. dnekmpocmamuxa

DneKTpu3anus Ted. DNEKTpUUYecKuid 3apsia. [[Ba BuUIa AIEKTPUUYECKUX 3apsI0B.
[IpoBOAHUKM, NUAIEKTPUKA WU TMOJYNPOBOJHHUKHA. 3AKOH COXPAHEHUS SIIEKTPUUECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeuHbId AIEKTPUUYECKUN 3apsl.
DnekTpuueckoe nosie. HanpsmE€HHOCTh aiiekTprudeckoro nois. [Ipunuun cynepno3unnmn
BJIEKTPUYECKUX TToNEN. JIMHNM HANPSHKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PabGoTta cun snexkrtpocraruueckoro mojs. Ilotenruman. PazHocTh MOTEHIHMAIOB.
[IpoBOIHMKM © JUAIEKTPUKUM B DIIEKTPOCTATHYECKOM TmoJie. JludnekTpudeckas
MIPOHULIAEMOCTb.

OnekTpo€MKOCTh. KoHmeHcaTtop. OJIEKTPOEMKOCTh IIOCKOrO KOHJEHCATopa.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

TexHuueckune yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPOCKOIIL,
ANEKTPOMETP,  BJEKTpOCTaTHYECKas  3alluTa,  3a3eMJIEHHE  3JIEKTPONpUOOpOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN aIllapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

B3auMoenicTBre HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEI.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TOJIE.
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3aBHCHUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCATopa OT IUIOMAAH IUIACTHUH,
PACCTOSTHUSI MEXAY HUMHU U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOPa.
Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenue 31meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUMA TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 TOKa. IcTOUHUKHN
Toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpspkenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  CONPOTHUBJIEHUE.  YIEIbHOE  CONPOTHBICHUE  BEIIECTBA.
[TocnenoBarenbHOE, MapauieIbHOE, CMEIIAHHOE COCIMHEHNUE IIPOBOJHUKOB.

Paborta snekTpudeckoro Toka. 3akoH [[xoyms-Jleniia. MomHOCTh 31€KTPUUECKOTO
TOKa.

DJIEKTPOJIBIKYILAsi CHJIA U BHYTPEHHEE CONPOTHUBJIIEHUE MCTOYHUKA TOKA. 3aKOH
Owma j1st MOJTHOM (3aMKHYTOM ) AsekTpuueckoit nernu. Kopotkoe 3ambikanue.

DJIEKTPOHHAST MPOBOJUMOCTh TBEPABIX META/UIOB. 3aBUCUMOCTH COIPOTUBIICHUSA
METAJUIOB OT TeMIiepaTypbl. CBEpXMPOBOAUMOCTb.

DIIEKTPUYECKAN TOK B BaKkyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonympoBoauku. COOCTBEHHAS] U IPUMECHAsI TIPOBOJUMOCTH MOJTYIPOBOIHUKOB.
CgoiictBa p-n-nepexona. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKHUI TOK B PACTBOPAX M PACIIIABAX JIEKTPOIUTOB. DIEKTPOJIUTHUECKAS
JIUCCOLIMALNS. DIIEKTPOIIU3.

DJNeKTpUYeCKUl TOK B razax. CaMOCTOSITEIbHBIA U HECAMOCTOSITENIbHBIN pa3psil.
Moumnnus. [1na3ma.

TexHuueckre yCTpOMCTBA M IPAKTUUECKOE NMPUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTaT, UICTOYHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI, FIEKTPOOCBETUTEIHHBIC
NpuOOphl, TEPMOMETP  CONPOTHUBJICHUS, BaKyyMHbIH  JUOA, TEPMHUCTOPHl U
dboTOpE3UCTOPHI, MOTYMPOBOIHUKOBBIN JIUO]], TabBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSIAKECHUS.

3aBUCUMOCTh COPOTUBIICHUS TAJIUHAPUIECKUX IPOBOJHUKOB OT JIJIUHBI, TIOMIA A
MOIMEPEYHOr0 CEYEHUS U MaTepuaa.

CmenanHoe COeIMHEHUE MTPOBOAHUKOB.

[Ipssmoe  w3mepeHue  BiEKTpOABMXKYLIEeW  cwibl.  KOpoTkoe — 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OI[EHKA BHYTPEHHETO COMPOTUBIICHUA.

3aBUCUMOCTh COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTD AUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul
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W3yuenue cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

W3MepeHre SIeKTPOABIIKYIICH CHJIbI HCTOYHHMKA TOKA M €ro  BHYTPECHHETO
COITPOTHUBIICHUS.

Hab6nronenue amekTponmsa.

MexnpeaMeTHble CBA3H

Nzyuenne xypca pusuku 6a30Boro ypoBHs B 10 kiiacce OCyIIECTBIAETCSA C YUETOM
coJiepKaTeNIbHBIX MEXIPEIMETHBIX CBSI3€H ¢ KypcaMU MAaTeMaTUKH, OMOJOTUH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvie nousamus, CBS3aHHBIE C M3YYEHHEM METOJOB HAy4YHOTO
MO3HAHUS: SBJICHUE, HAYYHBIA (akT, TUMOTE3a, (PU3nUecKas BEIUUMHA, 3aKOH, TEOPHUS,
Ha0II0ICHUE, SKCIIEPUMEHT, MOACIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHMU, JHHEWHas (QyHKIus, napadoia,
runepboia, ux rpauKyd U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIMH: CUHYC, KOCUHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOKIECTBO, BEKTOPBI M HUX
IPOEKIMU Ha OCH KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonocusi: MexaHumdeckoe NBUXKEHHE B JKUBOM mnpupoje, auddysus, ocMmoc,
TEIJI000MEH JKHMBBIX OpPraHU3MOB (BHUIbI TEIJIONEpPENayl, TEIJIOBOE PAaBHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumus: DUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJIIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XKUIAKOCTEH M Ta30B,
ANIEKTPUYECKUE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs AUCCOLHUALINS, FaIbBaHUKA.

l'eocpagusa: BnaxXxHOCTb BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oOBaHUE IBMKEHUW C HMCIOJb30BAHUEM MEXAHM3MOB, YUET
TPEHUS B TEXHHUKE, MOIIIMIIHUKK, HCIOIb30BAHME 3aKOHA COXpPAaHEHUS HMMITYJbCa B
TEeXHUKE (pakeTa, BOJOMET M JApYyrue), ABUTaTelb BHYTPEHHErO CropaHus, napoBas
TypOUHa, OBITOBOM XOJIOAWIBHUK, KOHIUIIMOHEDP, TEXHOJIOTUH MOJYyYEHHUSI COBPEMEHHBIX
MaTepUaJIOB, B TOM YHUCJI€ HAHOMATEPUAIOB, U HAHOTEXHOJIOIMH, 3JIEKTPOCTATUYECKAS
3allNTa, 3a3EMJICHUE AJIEKTPONPUOOPOB, KCEpOKC, CTpYHHBIN TIPUHTED,
AJNIEKTPOHArpeBaTENbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE PUOOPHI, FraIbBAHUKA.

11 KJIACC
Paznen 4. DinekTpoguHaMuKa
Tema 3. Mazcnummnoe noe. I1eKmMpoOMaAZHUMHAA UHOYKYUA

ITocTosiHHBIE MarHuThl. B3anmMoaencTBrUe MOCTOSIHHBIX MArHUTOB. MarauTHOE MoJIe.
Bekrop marHutHOM uHAyKUuu. [IpuHUMN Cynepno3uuyMyU MarHUTHBIX IOJeW. JInHuu
MAarHUTHOW HWHAYKUMW. KapTuHa JMHHUM MAarHUTHOM MHAYKIMU II0JI1 TMOCTOSIHHBIX
MarHuTOB.

MarauTHoOe 1oJie MPOBOJAHMKA C TOKOM. KapThHa JMHHMM MHIYKIMA MarHUTHOTO
I10JI JJIMHHOTO MPSIMOTO MPOBOJIHUKA U 3AMKHYTOI'O KOJIBLIEBOT'O IPOBOAHUKA, KATYIIIKH
¢ TokoM. OnbIT IpcTena. BzaumoaelicTBre NpOBOJHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJb U HalpaBJICHUE.
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Cuna Jlopenua, €€ Moynb U HampaBjieHue. J[BUKeHHe 3apsyKeHHOM 4YacTHIlbl B
OJIHOPOJTHOM MarHuTHOM Tosie. PaGora cunsl JlopeHia.

SBneHNUE PNEKTPOMArHUTHOM MHAYKIUU. [[OTOK BEKTOpa MarHUTHOW WHAYKIUU.
DNEeKTpOABMKYIIAs CUJIAa MHIYKIUH. 3aKOH 3JIEKTPOMarHuTHOW nHAyKuuu Papanes.

BuxpeBoe 31eKkTpudeckoe noJie. DIEKTPOABIKYILAs CUIIa MHAYKIIMU B IPOBOJHUKE,
JOBHKYIIEMCSI IOCTYIATENIBHO B OJTHOPOIHOM MarHMTHOM TIOJIE.

[IpaBuno Jlenua.

NHnyktuBHOCTB.  fIBNEHHME  CaMOMHIYKIIUU. DNeKTpoABIXKyLIas  CHJia
CaMOUHIYKIIUU.

DHeprusi MarHUTHOTO TOJIS1 KATYIIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckre yCTpOMCTBA U NMPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIC MArHUTBHI,
ANEKTPOMArHuThl,  DJIEKTPOABUTATENb,  YCKOPUTENM  DJJIEMEHTAapHBIX  YaCTHII,
WHAYKIAOHHAS [€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIIOHEHHE IIEKTPOHHOI'O ITyYKa MATHUTHBIM I1OJIEM.

JIvHUYM MHIYKIIMA MAarHATHOTO TTOJISL.

B3aumopericTBre A1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE PNIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh AJEKTPOABUKYIIECH CHUJIIbI WHIAYKIHH OT CKOPOCTH W3MEHEHHUS
MAarHMTHOTO MOTOKA.

SIBrieHME CAMOMHIYKIIUH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM MHIAYKIIHAH.

Pasnen 5. KosieOanusi 1 BOJTHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE0AHUA

Konebarenbhas cuctema. CBoOOIHBIE MeXaHUYECKHE KoyieOanus. ['apMoHnueckue
koneOanus. Ilepuon, vacrora, ammuntyaa u ¢asza konebanuil. [IpyKUHHBIN MasTHUK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHHE rapMoHUYeckux KoseOanuii. IlpeBpaiienue
SHEPrUM MPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbnpiit kKoHTYp. CBOOOAHBIC AJIEKTPOMATHUTHBIE KOJICOAHUS B HI€ATELHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEX]Y MEXaHUYECKHMMH U AJIEKTPOMArHUTHBIMU
koneOanusiMu. Popmyna TomcoHa. 3aKOH COXpaHEHUS BSHEPIMM B HJICAJBHOM
K0JIE0ATEIbHOM KOHTYPE.

[IpencraBneHre O 3aryxawluxXx KoJieOaHUsX. BbBIHYXJEHHbIE MEXaHUYECKUE
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koJjebanus. Pezonanc. BeiHYX/IeHHBIE 2JIEKTPOMAarHUTHBIC KOJIEOaHMUSI.

ITepemenHsbIil TOK. CUHYCOUIAIBHBIA MEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTMTYIHOE U JEHCTBYIOIIEE 3HAUCHUE CUJIbI TOKA U HAIPSIKCHMUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya W MOTPEOJCHUE DJIECKTPUUECKOM
SHEPruM. OKOJIOTMYECKHUE PHUCKH TPU MPOU3BOACTBE dJIEKTpodHepruu. KymnbTypa
MCTI0JIb30BAHUS JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHudeckre yCTpONUCTBA M MPAKTUUECKOE MPUMEHEHUE: AIEKTPUYECKUN 3BOHOK,
TE€HEepaTOp MEPEMEHHOr0 TOKA, JIMHUHU dJICKTpoInepeay.
Jlemoncmpayuu

HccnenoBanne napameTpoB KojiebaTeabHON cCUCTeMbl (ITPY>KUHHBIH 17NN
MaTeMaTHYCCKUN MasTHHK).

Habmronenue 3aryxaromux KojieOaHUH.

HccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmonenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcumimorpaMmbl  (3aBUCUMOCTH CHJIBI TOKa M HAIPsDKEHUs OT BPEMEHH) IS
AJICKTPOMAarHUTHBIX KOJCOaHUH.

Pesonanc 1mpu  mocnemoBaTeIbHOM — COCOMHEHUM  PE3UCTOpA,  KATYIIKH
WHAYKTUBHOCTH M KOHJCHCATOPA.

Moaenp JTUHUHA 3JIEKTPONEPEIaAUH.
Vyenuueckuii axcnepumenm, 1abopamopusie pabonvl

HccnenoBanne 3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUH Irpy3a Ha HUTH OT JJTUHBI
HUTHU U MacChl Tpy3a.

HccnenoBanue 1mepeMEHHOr0 TOKA B ILEMH W3 IIOCIECAOBATEIBLHO COCIUHEHHBIX
KOHJICHCATOPa, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHbIE 6OJIHbL

MexaHnueckue BOJHBI, YycloBUs — pacnpoctpaHenus. llepuon. CkopocThb
pacnpocTpaHeHus U TnHA BoJHEL. [lonepednsie 1 mpoaoabHbie BOIHBL. HTEpdepeH s
U TUPPAKIUST MEXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCJOBUS M3ITyYCHUS JJIEKTPOMArHUTHBIX BOJIH.
B3anmnuas opuentanus BektopoB E, B, vV B snekrpomaruuTHO#l BonHe. CBolicTBa
ANIEKTPOMATHUTHBIX BOJH: OTpPa)XXEHUE, TMPETOMIICHHEe, ToJispu3amus, audpakius,
untepdepenius. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >MEKTPOMArHUTHBIX BOJIH. [IpuMeHEHUE »HIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI paIMOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBI, yJIbTPa3ByKOBasi JAUMArHOCTMKAa B TEXHUKE M MEIUIMHE, pajaap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

15



OO6pazoBaHue U PacCIPOCTPAHCHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teno kak UICTOYHUK 3BYKa.

Habmronenue otpaykeHus U IPEIOMIICHHUS] MEXaHUYeCKUX BOJIH.

Ha6nronenue natepdepenmm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnronenue cBsS3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJ0M M 9aCTOTOM
KOJIcOaHHI.

HccnenoBanne CBONCTB AJEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, TMpeoOMIICHUE,
noJsisipu3anus, Audpakius, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. [IpsMoauHetHOE pacIpOCTpaHEHHUE CBETA B OJTHOPOJHOM
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OtpaxkeHre cBeTa. 3aKOHBl OTpakeHUs cBeTa. llocTpoeHue u300pakeHU B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3akOoHBI TPEJIOMIICHUS CBeTa. AOCOTIOTHBIM MOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbI  yroa IOJHOIO
BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHbIM coctaB Oesnoro cBeta. LIBer.

Cobuparonue u paccerBaronye JuH3bl. ToHkas nuH3a. POKYCHOE pacCTOSHUE U
onTHYecKass cuja TOHKOW JHH3bL. [locTpoenue wu300paxeHuil B COOMPAIOMIMX U
pacceuBarommx JIMH3aX. POpMysa TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JINH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas ontuka. MaTepdepenius crera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUSA
HAOJIOICHUSI MAaKCUMYMOB M MHUHUMYMOB B WHTEpP(GEPEHIIMOHHOW KapTHHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YcaoBUEe HAONIOJACHHS TIJIABHBIX
MaKCHMYMOB MPH MaJICHUU MOHOXPOMATHUUECKOTO CBeTa Ha AUGPPAKIIMOHHYIO PEIIETKY.

[Tongapu3zanus cBera.

TexHuueckue yCTporucTBa U MPaKTUYECKOE MPUMEHEHHE: 0UKH, JTyTia, oToarnmapar,
MPOCKIIMOHHBIN anmapar, MUKPOCKOTI, TEJIECKOIl, BOJIOKOHHAsI ONTHKA, AU(PPaKIIMOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpsMonuHEiHOE  pacnpOCTPaHEHHE, OTPAXKEHWE U  NPEIIOMIICHHE  CBETA.
OnTtuyeckue MpuOOPHI.

[TonHOE BHyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Mojenmn MUKpPOCKOIIA, TEJIECKOTIA.

Habmronenue natepdepeHnu crera.

Ha6nronenue nudpaxiuu ceera.

HabGnronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.
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[Tonyuenue cnekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKH.
HaGnronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3mepenune nokasaresns npesoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHUH B JIMH3aX.
Ha6nronenue nucnepcnu cBera.

Paznen 6. OcHOBBI CIeNUAIBbHON TEOPHH OTHOCHUTEILHOCTH

['panuibl TIPUMEHUMOCTH KJIACCMYECKOM MexaHuku. IlocTynaTel crenuaibHOU
TEOPUU OTHOCUTEJIIBHOCTUA: WHBAPUAHTHOCTh MOJYJSl CKOPOCTH CBETa B BaKyyMe,
MPUHIIMIT OTHOCUTEJILHOCTA DUHINITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHU 1 COKPAILICHUE JIJTUHBI.

DHeprusi U UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C HEPTUEN U UMITYJIbCOM PENSATUBUCTCKOW YaCTUIbI. DHEPTHUS TOKOS.

Pasznen 7. KBanToBas ¢pusuka
Tema 1. Dnemenmuvt K6aHM OGO ONMUKU

®otonbl. Popmyna [lnaHka cBs3M dHEPrHH (POTOHA C €r0 YAaCTOTOW. DHEpPrus
UMITYJIbC (POTOHA.

OtkpeiTue U uccienoanue (orordpdexra. Omnbitel A.I. CroneroBa. 3aKOHBI
doTorddexra. VYpaBHenue OunmTertHa 181 doToddhdexra. «KpacHas rpaHuian
dboTorddexra.

JlaBnenne cBera. OnbiThl I1.H. JleOGenena.

XHUMHUYECKOE ICUCTBUE CBETA.

TexHuueckne yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHUE: boTORJIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oTodQdeKTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens artoma Tomcona. OmbiTel Pesepdopma 1o paccessHUIO —a-dacTHIL.
[Inanerapuas monens atoma. [loctynatel bopa. M3nyuenue u norioueHue (OTOHOB MPU
Mepexo/ie aToMa C OJIHOTO YPOBHS I3HEPTUH HA Apyroil. Buael ciektpoB. CrieKTp ypoBHEN
SHEPruM aToMa BOJAOPOJA.

BonnoBbeie cBorcrBa yactuu. Bomnbel e bpounsa. KoprycKylsipHO-BOJIHOBOM
Ty aJIn3M.

CnoHTaHHOE U BBIHYKJICHHOE U3JIyYEHHE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaJbHbIM aHAIN3
(cexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Jlemoncmpayuu

Mopnens onbita Pesepdopna.
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Onpenenenue IJIMHBI BOJIHBI JIa3zepa.
Habmronenune muHEHYATHIX CIIEKTPOB U3ITYYCHUS.
Jlazep.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol
Habmronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JIOKa3bIBAIOIIME CJIOXKHOCTh CTpOeHHs sAnpa. OTKpbITHE
paanoakTuBHOCTH. OmnbIThl Pe3epdopaa mo omnpeneneHuio cocTtaBa pajarMoaKTHBHOTO
usnyudenus. CBoiicTBa anb(a-, Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha
KUBbIE OPTAHU3MBL.

OTtkpeITHE TPOTOHA U HeWTpoHa. HykionHas monens spa ['eitzenOepra- MBaneHko.
3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbba-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnan. ['amma-uznyueHue.
3aKOH paMOAKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifpe. SAnepHbie cuibl. Jleext maccsr spa.

SnepHble peakuuu. JleneHue U CUHTES sI€ep.

Snepusiit peakrop. Tepmosnepusiit cuntes. [IpobiemMbl 1 MEepCHEKTUBHI SACPHON
SHEPreTUKHU. JKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoapl HAOJIIOCHUS ¥ PETUCTPALIUN SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalIbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckoi KapTUHBI MUpA.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE IPUMEHEHHUE: I03UMETp, Kamepa
Buiibcona, simepHbIii peakTop, aToMHas 6omoa.
Jlemoncmpayuu

CU€TUrK MOHU3HPYIOIIHNX YACTHII.
Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTUs acTpoHOMHU. [IpuknagHOE W MHPOBO33PEHYECKOE 3HAUYECHHUE
ACTPOHOMMH.

Bup 38é3nH0r0 HeOa. Co3Be3us, IpKue 3BE3/bI, INIAHETHI, UX BUJIUMOE JIBH)KCHUE.

CoiniHeuHas cucrema.

Counnne. ConHeyHast akTUBHOCTh. McTounuk sneprun ConHua v 3BE€371. 3BE3/IbI, UX
OCHOBHBIE XapAKTEPUCTUKH. J[MarpaMma «CHEKTpalbHBINA KJIACC - CBETUMOCTBY. 3BE3IbI
IJIaBHOM MOCJIENOBATEIBHOCTH. 3aBUCUMOCTD «Macca - CBETUMOCTbY JJIsl 3BE3]1 TJIaBHOU
MOCIE0BATENLHOCTU. BHyTpeHHee cTpoeHue 3BE37. COBpEMEHHBIE MPEACTABICHUS O
MPOUCXOKACHUH U HBOIOIMK COTHIA U 3BE3/T. DTAllbl dKU3HU 3BE3I.

Mueunsiii [1yTh - Hama ["anaktuka. [lonoxxenue u nuxenune Comnaia B ['anakTuke.
Tune! ranaktuk. Paguoranaktuku u kBa3zapbl. UEpHBIE IBIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa06:1a. Pazoeranue ranaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IMydeHHE.
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Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunble mpo0sieMbl aCTPOHOMUMU.
Yuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM TJIa30M C  HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
PUJIOKECHHUM JJI1 ONPEACIICHUS TTOJ0KEHHUSI HEOCCHBIX 00OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/1Msi CEeBEPHOro MOyIIapus U SIPKUE 3BE3IBI.

Ha6nronenus B Teneckon Jlynsr, mianet, Maeuydoro [Tytu.

O6o01maronee NOBTOpeHUe

Ponp ¢usnku m acTpoHOMHM B 3KOHOMHUYECKOW, TEXHOJIOTHIECKOM, COITMATBLHON U
ATHYECKON cdepax IesATENbHOCTH YeJIOBEKa, pOJib U MECTO (U3UKH M aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOH KapTHHE MHUpa, POjib (PU3NYECKOW TEOpUH B (POPMUPOBAHUU
MPEACTABICHUA O (PU3NYECKOW KapTUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B
oO1IeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPO/IE.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢puznku 6a30Boro ypoBHs B 11 kjacce ocymecTBisieTcs ¢ y4€ToM
COJIEpKaTEeIbHBIX MEXKIIPEIMETHBIX CBSA3E€H ¢ KypcaMH MaTeMaTHKH, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJOTHUH.

MeoicnpeOmemnvle nowsamus, CBSI3aHHbIE C H3YYEHHEM METOJOB HAYYHOI'O
NO3HAHMS: SIBJICHUE, HAYYHBIA (akT, rumnores3a, pusnueckas BEIMUMHA, 3aKOH, TEOPHUS,
Ha0II0IeHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpPaBHEHHM, TPUTOHOMETpUYECKUE (YHKIUU:
CHHYC, KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE€ TPUIOHOMETPUYECKOE TOXKIECTBO,
BEKTOpPbl U MX MPOCKLUMM HA OCHU KOOPAUHAT, CJIOXEHHUE BEKTOPOB, IPOU3BOAHBIC
AJIEMEHTapHbIX (YHKIUH, MPU3HAKU MOJ00US TPEyroJIbHUKOB, OINpeAesieHUe IIoaan
IJI0CKUX QUryp u oobEéma Ted.

Buonocus: anekTpudeckue sBIEHUs B )KUBOM MPUPOJIE, KojeOaTeNbHbIE IBUKEHUS B
YKVBOU MPUPOJIE, ONTUYECKUE SIBJICHUS B )KUBOM MPUPOJE, NENCTBUE PAJUALlNN HA KUBbBIC
OpTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPIBIX TEN,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUYECKON PEIIETKH, CIIEKTPAIbHBIM aHaU3.

l'eocpaghus: MarHUTHBIE TOJIIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX pyn, (OTOChEMKA
36MHOW MOBEPXHOCTH, MPEICKA3AHUE 3E€MIIETPSCCHUMU.

Texnonocusa:  JUHUM JIIEKTPOIIEpEnay, FeHEPATOP NEPEMEHHOTO TOKa,
ANEKTPOABUTATENb, MHAYKIIMOHHAS I1€4Yb, pajap, paauoONpUEMHUK, TEIEBU30D, AaHTCHHA,
tenedon, CBU-neub, NpOeKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJTHEYHAas OaTapesl.
IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mTpenMera «Du3nMKay HAa YPOBHE CPEAHETO OOIIETO
oOpazoBaHusi (0a30BbI YypPOBEHb) [OJDKHO OO0ECIEUUTh JOCTHXKEHHE CIIETYIOIINUX
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JIMIHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMCETHBIX O6paBOBaTCHLHBIX PE3YyJILTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pE3yNbTaThl OCBOCHMS yueOHOro mnpeamera «Du3MKa» JOJIKHBI
OTpaxaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIMXCS  PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHONW BHYTPEHHEH TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIU/, IO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIOIINX TPATUIIMOHHBIM
[IEHHOCTSIM POCCHMCKOTO O0O0IlecTBa, PACIIMPEHUE IKU3HEHHOIO OIbITa U OIbITa
NEATEIBHOCTH B IIPOILIECCE pEANM3alMA OCHOBHBIX HAMPABJICHUN BOCHUTATEIbHOU
NEATENbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh TPAXKAAHCKOW MO3UIMK OOYyYaloIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO YJIE€HA POCCUIICKOTO OOIIECTBA;

MIPUHATHE TPAAUIIHOHHBIX 00IIIeYEeIIOBEUECKNX T'YMAHUCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECAX TPAXKIAHCKOTO
00111eCTBa, y4aCTBOBATh B CAMOYIIPABJIICHUH B 00pa30BaTEIbHONM OpPTaHU3aIINHY;

YMEHHUE B3aUMOJICHCTBOBATH C COLMAIbHBIMH MHCTUTYTaMU B COOTBETCTBHM C HX
(GYHKIUSIMHA 1 Ha3HAYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JICATECIILHOCTH;

2) MATPUOTHYECKOTO BOCTIMTAHMSI:
c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUYHOCTH, TATPUOTU3MA;
LIECHHOCTHOE OTHOLIEHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKEHHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh ~ OLIGHUBATh CHUTYallUl0 ¥ TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCIIE B
NESITEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOEHUE YCTONYMBOTO OyAYyLIEro;

4) 3CTeTHYECKOro BOCIIMTAHHUS:
JCTETHYECKOE OTHOIIEHWE K MHpPY, BKJIOYass JCTETHKY HAy4YHOTO TBOPYECTBA,
NPUCYIIEro (GU3MYECKON HayKe;

5) TpyaoBoro BoCUTAHMA:

HHTEpPEC K Pa3IMUHbIM cdepaM MpodecCHOHANBHOW ACATESILHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PM3UKOH W TEXHUKOH, YMEHHE COBEPINATh OCO3HAHHBIN BBEIOOP OYIyIICH
mpodeCCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO U CAaMOOOPa30BaHUIO B 00JaCTH (PU3UKH
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Ha IMPOTAXKCHUU BCEH KH3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(OPMHPOBAHHOCTD IKOJIOTUUECKOM KYJIbTYpPbl, OCO3HAHHE INI00ATBHOTO XapaKTepa
AKOJIOTMYECKUX MPOOIIEM;

IUIAHUPOBAaHME U OCYIIECTBJICHHUE NCHCTBUI B OKpYXAlollel cpene Ha OCHOBE
3HAHUA LeJIed yCTOMYMBOro pa3BUTHSI YeIOBEUECTBA,

Pacmmpenue ombiTa NEATEIBHOCTH 3KOJOTUYECKOW HAINPaBICHHOCTH HAa OCHOBE
UMEIOIINXCS 3HaHUH 110 PU3HKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HU3NUUECKON HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU NESITEIbHOCTH, TOTOBHOCTh B IPOILIECCE U3YUYEHUS
GU3UKM  OCYNIECTBISATH  MPOCKTHYIO W HUCCICAOBATEIBCKYIO  JIESITEIBHOCTh
WHJIUBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTeILHBbIE YHUBEPCAJIbHBbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jjornueckue 1eicTBUA:

CaMOCTOSITENIbHO (DOPMYJIUPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

ONPENEIIATH LIEJIA AEATEIBHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMs] B paccMaTpUBAEMbIX (U3UYECKUX
SABJICHUSAX;

pa3zpabaThiBaTh IUIaH pEIIEHUs MpoOJeMbl C Y4YETOM aHalu3a HMEIOIUXCS
MAaTEPUAIBHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATECIIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKU IOCIIEICTBUM ACATEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJHATH padOTy B YCJIOBHUSX PEabHOTO, BUPTYaJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIIEHUH KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBarebCKue 1eiCTBUA:

BJIQJCTh HAYYHOW TEPMHHOJOTHEH, KIIOUCBBIMA TIIOHATUSAMH H  METOJaMHU
(du3nyuecKoil HayKu;

BJIQ/ICTh HABBIKAMHU Yy4eOHO-HCCIICIOBATEIHCKON M TPOEKTHOW JCSATEIHHOCTH B
obnactu (pU3UKU, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIFHOMY MTOMCKY METOIOB
penieHus 3a1a4 (PU3NICCKOTO COACPIKaHUS, MPUMECHEHHIO PA3TMYHBIX METOJIOB ITO3HAHUS;

BJIQ/ICTh BUJIAMHU JICSITEIIBHOCTH 110 TIOJTYYE€HUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIINH,
npeo0pa3oBaHUI0 U MMPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX CUTYalUsX, B TOM YHCIIE TIPU
CO371aHUH Y4EOHBIX IPOEKTOB B 001acT (PU3nKH;

BBISIBJISITh TPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJlIM3UPOBATh 3a/a4y, BbIJIBUTATh
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TUIIOTE3Y €€ PELICHMs], HAXOAUTh apryMEHTHI JUIsl 10KA3aTelIbCTBA CBOUMX YTBEPXKIACHUN,
3a/1aBaTh IAPAMETPBI U KPUTEPHUH PEILLICHHUS;

AQHAJIM3UPOBATh IOJIyYCHHBIE B XOJE€ PCIICHUA 3aJadd PE3yJIbTaTbl, KPUTUYECKU
OLIEHMBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM JEATENBHOCTH,
B TOM YHCJIE IPU U3YYEHUH (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

yMETb  MEPEHOCUTh 3HaHUS 1O (U3MKE B  MPaKTUYECKY0  00IacTh
KU3HEACATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX IPEAMETHBIX 00acTel;

BBIJIBUI'aTh HOBBIE UJIEH, IIpEJIaraTb OPUTMHAIBHBIC ITOAXO0BI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora c nadopmanueii:

BJa/IeTh HABBIKAMHU IMOJIy4€HUS HHOpMaALMKM (PUINYECKOTO COACPKAaHUSA U3
WCTOYHUKOB pPa3HBIX THUIIOB, CAMOCTOSITEIFHO OCYIIECTBISATh TOWCK, AaHalu3,
CUCTEMATHU3allMI0 M MHTEpPHpETaluio HHOOpPMALMKM pa3IMYHbIX BHUJIOB U (HopM
MPe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALINH;

UCIOJb30BaTh CPEICTBA MH(OOPMALIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTUH B
PEIIeHNN KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U OPTaHU3AIIMOHHBIX 33124 C COOIOCHUEM
TpeOOBaHUI APrOHOMHUKH, TEXHHUKH O€30MAaCHOCTH, TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX U ATUYECKUX HOPM, HOPM UH(OPMAIIMIOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COAEP)KaHUS B Pa3IUYHBIX (popmarax ¢ ydéToMm
Ha3HaueHUs WHGOPMAIMKM U IIEJIEBOM ayIUTOPUH, BHIOMpAs ONTHUMAIBHYIO (opmy
MPEICTaBICHNS U BU3YyaTH3aIlIH.

KoMMyHuKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE eHCTBUS:
OCYIIECTBIISATH OOIIEHNE HA YPOKaxX (PU3MKH U BO BHE-YPOUHOU EATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKA KOHPIUKTHBIX CUTYaIlMi U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOYKY 3PEHUs C UCIIOJIb30BAHUEM A3BIKOBBIX
CPEACTB;

NOHUMATh U UCIIOJIB30BATh MPEUMYIIECTBA KOMAaHHON U UHANBUYAIbHON pabOThI;

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEUCTBUIN C yUETOM OOIIMX UHTEPECOB,
1 BO3MOKHOCTEMN Ka)KJI0T0 YiIeHa KOJUIEKTHUBA;

IIPUHAMATh L€ COBMECTHOU AEATEIIBHOCTH, OPTaHU30BbIBATh U KOOPIAWHHUPOBATH
JNEUCTBHUS O €€ JOCTUKEHUIO: COCTABIIATH IIJIaH IEUCTBUM, paCIPEAEIATh POJIU C YUETOM
MHEHUH yYaCTHUKOB, 00CYKJaTh pe3yJIbTaThl COBMECTHOM padOThI;

OLICHHMBATh KayeCTBO CBOETO BKJIaJa U Ka)XJOro Y4YaCTHMKA KOMaHJbl B OOIIMN
pe3ysbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

rpemjlaraTb  HOBBIE IIPOCKTBI, OLIEHUBATh MAEU C I[O3ULHUU HOBU3HBI,
OPUTMHAJIIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;
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OCYHICCTBJIATh IMO3UTHBHOC CTPATCTHYCCKOC ITOBCACHUC B PA3JIMYHBIX CHTYyallUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/Ie, OBITh HMHHUIIUAaTUBHBIM.

PeryasiTuBHbIEe YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUS
CaMoopraHnsaunﬂ:
CaMOCTOATCIBbHO OCYHICCTBIIATH ITIO3HABATCIIBHYIO ACATCIbHOCTD B o0JacTu (i)I/I3I/IKI/I

Y aCTPOHOMUH, BBISBIIATH MIPOOJIEMBI, CTaBUTH U (OPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSATENIBHO COCTABJIATh IUIAH PEIICHMs] PACUETHBIX M KAYECTBEHHBIX 3a7ady,
IUIaH BBIIOJIHEHUS [IPAKTUYECKON pabOThI C YYETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEATNIOYTECHNN;

JABaTh OLICHKY HOBBIM CUTYaLUsM;

pacuMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTh
3a peLICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO SPYAULMHU B 00NacTH (PU3HKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAIbHBII UHTEJJIEKT:

aBaThb OIICHKY HOBBIM CHUTYyalldsiM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIQJIETh HABBIKAMU TMO3HABATEIbHOU pedIeKCHU KaK OCO3HAHUs COBEPIIaEMBbIX
JNEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCTIONB30BaTh MPUEMBI peduieKCUM JJisl OIEHKH CHUTyallid, BBIOOpa BEPHOIO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUSI IO UX CHUXKEHHUIO;

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHAIIM3E PE3yJIbTaTOB

NeSITeTbHOCTH;, IPUHUMATD €051, TOHMUMAasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI M apTYMEHTHI IPYTUX MIPU aHAIU3€ PE3YIbTATOB JEATECIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mnpouecce nOCTUXEHUSI JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUSI MPOTrpaMMbl IO
dbusuKe 711 ypOBHS CpeIHETo 00111ero o0pa3oBaHus y 00y4aroluXCcs COBEPIICHCTBYETCS

SMOIIMOHAIBbHBIN WHTEJIJICKT, MPEANOIararo I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIONIETO CIOCOOHOCTh TOHHUMATh CBOE HSMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAMPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIMOHAILHON cepbl, OBITH
YBEPEHHBIM B ce0e;

CaMOpEryJMpOBaHus, BKIIOYAIOLIET0 CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJACHUE, CIIOCOOHOCTh aIalTUPOBATHCA K AMOIIMOHATBLHBIM
U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMU, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHXKEHUIO LIETU U YCIIEXY,
ONTUMU3M, UHULIHATUBHOCTh, YMEHHUE JIEUCTBOBATH, UCXOMS U3 CBOMX BO3MOXKHOCTEN;

23



SMIATHM, BKIIOYAIOLIEH CHOCOOHOCTh NOHHMMAaTh AMOLMOHAIBHOE COCTOSIHUE
APYTUX, YIUTHIBATh €r0 MPH OCYIIECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHUIO U
CONIEPEKUBAHMUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaMBATh OTHOILICHUS C
APYTUMH JTIOABMU, 3a00TUTHCA, IPOSABISATh HHTEPEC U pa3peliaTh KOH(IIUKTHI.

IHPEAMETHBIE PE3YJIBTATDBI

K xonmy obOyuenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPakaTh COPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBaTh HAa MpPUMEpPax poJib U MecTo (u3mku B (HOPMUPOBAHUU
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUH,
B IIPAaKTUYECKOM AECATENBHOCTHU JHOAEH;

YUHUTBIBATH T'PAHULIBI IPUMEHEHUS U3YUEHHBIX PU3NYECKUX MOJIENIEH: MaTepHalIbHAS
TOYKa, MHEpLHAJIbHAA CHCTeMa OTCYETa, a0CONIOTHO TBEPAOE TENO, WACAIbHBINA Tas3,
MOJIENIN CTPOCHHMS T'a30B, KUAKOCTEN U TBEPABIX TE€J, TOUCUHBIA DJIECKTPUUYECKUN 3apsij
IIpH pelieHnn (PU3NIECKUX 3a1a4;

pacrno3HaBaTh (U3NYECKUE SIBJICHUS (IIPOLIECCHI) U OOBSCHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJSIPHO-KMHETUYECKOM  TEOpUM  CTPOEHHs  BeEllecTBa WU
ANEKTPOJMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHEMHOE JBUKEHUE,
cBOOO/IHOE MaJieHue Tell, JABM)KEHHE MO OKPYXHOCTU, MHEpLUs, B3aUMOAECUCTBUE Tel,
nuddy3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHUE KUJIKOCTEH W TBEPHBIX T, U3BMEHEHUE
o0béMa Ten mpU HarpeBaHUM (OXJIAXKACHWH), TEIUIOBOE paBHOBECHE, MCIIApEHHE,
KOHJEHCAlus, [JIaBJIECHUE, KPUCTAJUIN3aLusl, KUTIEHUE, BIAXKHOCTh BO3/1yXa, MIOBBILIEHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBSI3b MEXKIY MapaMeTpamMu
COCTOSIHHS Ia3a B M30MPOLECCAX, SJIEKTPU3ALINS TEJl, B3AUMOJEHCTBHE 3apsI0B;

ONKCHIBATH MEXAHWYECKOE JIB)KEHHE, UCIHOJIb3ys (HU3NYECKUe BEITUUYHUHBIL:
KOOpJIMHATA, MYyTh, MEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHIIA, WMITYJIbC
TeNa, KUHETUYEeCKas »JHEprus, IMOTEHLMaJbHas »JHEeprusi, MexaHudeckas pabora,
MEXaHU4eCcKasi MOIIHOCTh; MPHU OMUCAHUU MPABUIIBHO TPAKTOBAaTh (PU3UYECKHUA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX O0O3HAUYEHHS W €AMHULBI, HAXOJUTh (HOPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

OMKCHIBATh U3YYCHHBIC TEILIOBBIC CBOMCTBA TEN M TEILIOBBIC SBJICHUS, UCIIONB3YS
¢u3nueckrue BeTUYHMHBL: JIaBJIICHUE Ta3a, TeMIepaTypa, CPpeaHssi KUHETHIeCKass SHEPTUS
XaO0THYECKOTO  JIBIDKCHHS  MOJICKYJI, CpeJHEKBaJpaTHYHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPrus, paboTa Tasza, Kod()PHUIMEHT MOIe3HOTO
JIEUCTBUS TEIUIOBOTO JIBUTATENIS, MPH OMHCAHWUM TMPABUIBHO TPAKTOBATh (hHU3HUECKHUI
CMBICIT WCITOJIb3YeMbIX BEJIWYHMH, UX OOO3HAYEHUS W €AUHUIBI, HAXOIUTHh (DOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BEJIMUNHAM;

OMHCHIBATh H3YYCHHBIE DJICKTPUUECKHE CBOWCTBA BEIIECTBA W DJIEKTPHUYCCKHE
SBJICHHS (TPOIIECChI), HCIMOJIB3Ys (U3MUECKHE BEIUYHMHBL DJICKTPUUYCCKUN 3aps,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTH IMOJISI, MOTEHITMAJ, PA3HOCTh MOTEHITMAJIOB; MPHU
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OMHCAHUM TPABUJIBLHO TPAKTOBATh (PU3UYECKUM CMBICI HMCHOJb3YEMbIX BEIWYMH, UX
0003HAUCHUS W €AVMHUIIGI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3HUCCKYIO
BEJIMYMHY C APYTHUMH BEJIMUYUHAMU;

aHATM3UPOBaTh (YU3UYECKHUE TTPOIIECCHI U SBICHHS, UCTIONB3Ys (PU3HUECKUE 3aKOHBI
U TPUHIUIBL 3aKkoH BcemupHoro TtsaroreHus, |, Il u IlIl 3akonsl HproToHa, 3akoH
COXpaHEHUSI MEXaHWYECKOW OSHEPruM, 3aKOH COXPAHEHHS HUMIIYJIbCa, MPUHIIMI
CYNEpIIO3UIINA CWJI, TPHHIMI pPAaBHOMPABHUsSI HWHEPIUAIBHBIX CHCTEM OTCYETA,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHUIO CTPOCHHUSI BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b
CpeIHEW KHHETHYECKOW DSHEPIHH TEIUIOBOTO JBIDKCHHS MOJIEKYJI C aOCONIOTHOM
TEMIIepaTypoi, TEPBBIM 3aKOH TEPMOJMHAMHKHU, 3aKOH COXPAHEHUS DJICKTPUICCKOTO
3apsana, 3akoH KyloHa, pu 3TOM pa3iauyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTE€MaTUYECKOE BBIPAKEHUE U YCIIOBUA (TPAaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIC MPUHIIMIBI JIEUCTBUSI MAIlUH, MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX 0€30MMaCHOT0 UCTIOJIb30BaHUS B TOBCETHEBHOM KU3HH;

BBITIOJTHATH 3KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3MUECKHUX SBIICHUHA U TTPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX, M KOCBEHHBIX H3MEPEHHH, Tpu 3ITOM (HOPMYIUPOBATH
npobsieMy/3agadyy W THUIOTE3y Y4YEOHOTO JKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
PEIJI0KEHHOTO 000PY/I0BaHHUS, TPOBOIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJISTh NMPSIMbIE U KOCBEHHBIC U3MEPEHUS (PU3NYECKUX BEIUMYMH, IIPU 3TOM
BBIOMPATH ONITUMAJTBHBIN CIIOCO0 U3MEPEHHUS U MCIIOIb30BaTh U3BECTHBIC METOIBI OIIEHKH
IIOIPEITHOCTEN U3MEPEHNU;

HCCJIEIOBATh 3aBUCHMOCTH MEXIY (U3HYCCKUMHU BEITMIMHAMU C HCITOJIH30BAaHUEM
MPSAMBIX U3MEPEHUH, TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh PE3yJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BHUJC TAONHI] U TrpadUKOB, AENaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICIOBaHMUS,

coOr01aTh MpaBuiia 0€30MaCHOTO TPY/a P MPOBEICHUN UCCIIEIOBAaHUI B paMKax
y4eOHOTO SKCIEPUMEHTa, YIeOHO-HUCCICNOBATEILCKOW U TMPOCKTHON JESITEIBHOCTH C
HCITOJIb30BAaHNEM N3MEPUTEILHBIX YCTPONCTB 1 1a00paTOPHOTO 000PYAOBAHMS;

pemaTh pacu€THhIE 3a/ladyu C SIBHO 3aJaHHON (DU3MYECKON MOJEINbI0, HCTONIb3Ys
¢u3nUecKkrue 3aKOHBI W TMPUHIMIBI, Ha OCHOBE aHaJIM3a YCJOBHUS 3aJa4d BBIOMPATH
(bU3HUECKYI0 MOJIEIb, BEIACIITH (PU3MUECKUE BETUIUHBI U (DOPMYJITBI, HEOOXOIUMBIE IS
e€ pelreHus, MPOBOIUTH PAcU€Thl M OLIEHUBATh PEATLHOCTH MOJYYEHHOTO 3HAYCHMUS
(bu3uYECKON BEIIMUUHBL;

permarh Ka4eCTBEHHBIC 3a/Jaud: BBICTPAWBATh JIOTHUYCCKH HEIMPOTHBOPECUHBYIO
IIETIOYKY PACCYXACHUH C OMIOPOI Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1 (PU3HUCCKHEC
SIBJICHUS;

MCIIOJIB30BaTh TIPH PEIICHUH YYEOHBIX 3a7a4 COBPEMEHHBIC WH()OpPMAIMOHHBIC
TEXHOJIOTUH JIJIsI TIOUCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETALIUU U TIPEICTABICHUS yUeOHOM
U HAy4YHO-TIOMYJISIPHOW HMH(pOpPMALUM, TMOJTYYEHHONM U3 pa3IMYHBIX HCTOYHHUKOB,
KPUTUYECKU aHAJIU3UPOBATH MOJIyHaeMyI0 HHPOPMAIIHIO;

MPUBOANTHh TPUMEPHI BKIIAJla POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
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pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETHUUECKHE 3HAHUS 1O (PU3MKE B IMOBCEAHEBHOW XU3HU IS
oOecrieueHrs O€30MacHOCTH Tpu oOpalieHnd ¢ TpudopaMd M TEXHHUYECKUMU
YCTPOMCTBAMM, JUJII COXPAHEHUsS 3J0POBbS U COOJIIOJCHHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B IPYMIIE C BBHIIOJHEHUEM Pa3IMUYHbIX COLIMAIBHBIX POJIEH, IIIAHUPOBATh
paboTy IpyIIIbI, PALIMOHAIBHO PACPEAEATh 00S3aHHOCTH U IIAHUPOBATh AESITEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, AJEKBAaTHO OLEHMBATH BKJIAJ Ka)JIOrO0 W3 yYaCTHUKOB
TPYNIbI B PELICHUE paccCMaTpUBaeMOil MPOOIEMBI.

K koniy oOydenus B 11 kjacce mpeaMeTHBIE pe3yjbTaTbl Ha 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (usuku B (HOPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH U TEXHOJIOTUM,
B MIPAKTUYECKON JCATEILHOCTH JIIOJEH, IIEJIOCTHOCTh U €JUHCTBO (DU3NUYECKON KapTUHBI
MHUPA;

YUYUTHIBATh TPAHUIBI MPUMEHEHHUS! M3YYEHHBIX (DU3NUYECKUX MOJIEIEH: TOUYCUHBII
ANEKTPUYECKUN 3apsijl, JIyd CBETA, TOUCUHBIA MCTOYHUK CBETA, sIACpPHAs MOJEIb aTroMa,
HYKJIOHHAsI MOJIEJIh aTOMHOTO si/Ipa MpHY PelIeHn: PU3nIecKux 3a/1ay;

pacrno3HaBath (U3NYECKUE SBICHUS (ITPOLIECCHI) U OOBICHATH KX HA OCHOBE 3aKOHOB
ANEKTPOAMHAMUKNA W KBAHTOBOM (PU3HMKHU: BJIEKTpUUECKas MPOBOAMMOCTh, TEIIOBOE,
CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aWMOJICUCTBUE MAarHUTOB,
AJIEKTPOMArHuTHAsT UHAYKIUS, TEUCTBUE MArHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM U
JBYDKYIIUMCS  3apsii, DJCKTPOMArHUTHBIE KOJEOAHWS ¥ BOJIHBI, MPSIMOJUHEHHOE
pacnpocTpaHEHUE CBETa, OTpaKE€HUe, MpeJoMiieHHe, MHTepepeHuus, Audpakuus u
MoJIsipu3anusl cBeTa, Aucnepcusi cBera, (orosnexkrpuyeckuit >3¢gdext (bhororddexr),
CBETOBOE [IaBJICHWE, BO3HUKHOBEHME JIMHEWYAaTOrO CHEKTpa aroMa BOJOPOJA,
€CTEeCTBEHHAs U UCKYCCTBEHHAs PaJuO0aKTUBHOCTb;

ONMCHIBATh HM3YyYECHHBIE CBOMCTBAa BEIIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHYECKHUE, AIEKTPUUECKYIO MPOBOJAMMOCTD PA3IMYHBIX CPEN) M 3JIEKTPOMArHUTHBIE
ABJICHUS (ITPOLIECCHI), UCTIONB3YST (PU3MUECKUE BEIUYMHBI: JEKTPUUYECKUN 3apsif, cujia
TOKa, OJJICKTPUYECKOE HANpPsDKEHHUE, JJIEKTPUUYECKOE CONPOTHUBICHHE, Pa3HOCTh
NOTEHIMAJIOB, JIEKTPOABUKYILAs cuiia, paboTa TOKa, MHAYKIUS MAarHUTHOTO MOJIs, CHIIa
Awmrnepa, cuna JlopeHua, WHIYKTUBHOCTh KaTYLIKH, B3HEPIUs JJIEKTPUYECKOrO U
MarHMTHOTO TOJIEH, MepHo U YacToTa KojeOaHui B KoyeOaTeIbHOM KOHTYpE, 3apsija U
CUJa TOKa B IMpOIECCe TaAPMOHUYECKUX HIIEKTPOMATHUTHBIX KoJjieOaHuM, (hOoKycHOe
pacCTOSIHUE M ONTUYECKas Cuia JIMH3bI, NPH ONUCAHWUU MPaBUIBHO TPAKTOBATh
(u3NYECKUI CMBICT UCHOJIb3YEMBIX BEIMYMH, UX O003HAYEHMsI U €IMHULIbI, YKA3bIBATh
(opMyJibl, CBA3BIBAIOILNE JAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMU BEIMYNHAMU;
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ONMKCHIBATh U3YUYEHHBIE KBAHTOBBIE SIBIICHUSI U IMPOLIECCHI, UCTIONb3Ys (hU3UUECKUE
BEJIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YaCTOTA CBETA, SHEPTHUS
U UMITYJIbC (POTOHA, IEPUO/] TIOJTypaciajia, SHEPTUs CBSI3U ATOMHBIX SIJIEP, IPU OMUCAHUU
MPaBUJILHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIIOJIb3YEMbIX BEJTUYHH, X 0003HAUYECHHUS U
€AVHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONIME AaHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BETMYMHAMHU, BBIYUCIISATH 3HaUeHUE (PU3UUECKON BEIMYUHBI,

aHAJIM3UPOBATh (PU3UUYECKUE MTPOLIECCHI U SIBICHUS, UCMONB3YS (PU3NUECKHE 3aKOHBI
U MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MapauIeIbHOIO COCIUHEHMUS
IIPOBOAHUKOB, 3aKOH J[xkoyisa-JIeHma, 3aKOH 3JIEKTPOMAarHWUTHOW WHIYKIIMH, 3aKOH
MPSAMOJIMHEMHOIO  pPaclpOCTPAaHEHUsI CBETA, 3aKOHbl OTPAKEHHUSI CBETa, 3aKOHBI
IOpeJOMJICHUS] CBETa, ypaBHEHHE OWHIITEHHA g (PoTod(PdexTa, 3aKOH COXPAHEHUs
SHEPIUU, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUs 3JIEKTPUYECKOIro 3apsa,
3aKOH COXPAaHEHMsSI MaCCOBOI'0 YHCIIA, IOCTYIAaThl bopa, 3aKOH paJlMOaKTUBHOIO pacIaja,
OpU 53TOM pa3inyaTh CJIOBECHYIO (OPMYJIUMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BBIPAKEHHE U YCIOBHS (TpaHUIIbl, 00JIACTH) NPUMEHHUMOCTH;

ONpPENEIIATh HAIpPaBJICHHE BEKTOPAa MHAYKIMW MAarHUTHOTO IMOJS MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTb U OIMUCHIBATh HM300paKEHUE, CO3[JaBAEMOE IIJIOCKUM 3€pKajlOM, TOHKOU
JIMH30M;

BBINIOJIHATH SKCIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NYECKUX SBJIEHUN U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX, M KOCBEHHBIX H3MEpPEHHI: mpu 3ToM (GOpMyIHUpOBATH
npobsieMy/3aadyy W THUIOTE3y Y4YEOHOTO DIKCIEPUMEHTa, COOUpaTh YCTAHOBKY W3
MPEAJIOKEHHOTO0 000pYI0BAHHUS, POBOAUTH ONBIT U (POPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATh NPSAMbIE U KOCBEHHBIE M3MEPEHUsS] (PU3NYECKUX BEJIMYMH, MPU 3TOM
BBIOMPATH ONTUMAJIBHBIN CIOCOO M3MEPEHHUSI U KCTIOIb30BATh U3BECTHBIE METO/IbI OLIEHKH
IIOIPEITHOCTEN U3MEPEHNU;

HCCJIEI0OBATh 3aBUCUMOCTH (DU3MYECKUX BEIUYMH C MCHOJIb30BAHMEM MPSIMBIX
MU3MEPEHUI: TPU 3TOM KOHCTPYUPOBATHh YCTAHOBKY, (PUKCUPOBATH PE3YJIbTATHI
MOJyYE€HHOW 3aBHCUMOCTH (PU3MYECKHX BEIMYMH B BUAE TaOMUIl U IpadHKOB, JeNaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIEeI0BAHMUS;

co0roaTh npaBuia 0€30MacHOro Tpy/la MPU NMPOBEICHUN UCCIIEIOBAaHUM B paMKax
y4eOHOro 3KCIEepUMEHTa, Y4eOHO-HCCIIEI0BATENbCKOW U MPOEKTHOM NEATEIbHOCTH C
UCII0JIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemath pacu€THbIC 3aJaYd C SBHO 3aJlaHHOM (PU3NYECKOW MOJEINbI0, UCIIOJNIb3YS
(¢u3nueckue 3aKOHbl W TMPUHLMUIBI, Ha OCHOBE aHajIW3a YCJIOBHUS 3aJayd BbIOMPATH
(bU3HYECKYyI0 MOJIEIb, BEIACIITH (PU3MUECKHUE BETUIUHBI U (DOPMYJITBI, HEOOXOIUMBIE IS
€€ pelleHus, MPOBOAUTh PAacy€Tbl M OLEHHBATh PEATBHOCTh MOJYYEHHOI'O 3HAYEHHS
(bu3uYECKON BEIIMUUHBL;

peniaTh KadeCTBEHHBIE 3a/Jaud: BBICTPAMBATh JIOTHUYECKHM HENPOTUBOPEUYUBYIO
LENOYKY paCCYX JACHUH C OMOPO HAa U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKHE
SIBJICHHUS;
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UCIIOJIb30BaTh TIPU PEIICHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE WH()OpPMAIIMOHHBIC
TEXHOJIOTUH JJIsI TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU U TPEACTABIICHUS y4eOHOM
U HAay4YyHO-TIOMYJSApHOM WHGOPMAIIMU, TIMOJYYCHHOM U3 Pa3JUYHBIX HMCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOTyIaeMyH0 HHPOPMAIIHIO;

OOBSICHSATH MPUHIMIBI JEUCTBUS MAIllUH, MIPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
pa3InyaTh yCI0BUS X 0€30MMacCHOTO UCIIOIh30BaHUs B IIOBCEAHEBHON KU3HU;

MPUBOANTHh TPUMEPHl BKJIAJa POCCHMCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHUE MPOIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKUA U
TEXHOJIOTHUH;

HCIIOJIB30BaTh TEOPETHUECKUE 3HAHMUS TO (PU3MKE B TOBCEIHECBHOW JKWU3HHU IS
obecrieueHuss 0€30MacHOCTH TIpU  oOpalieHud ¢ MpudopaMd W TEXHUYECKUMU
YCTPOMCTBAMH, JISI COXPAHEHHS 3I0POBbS M COOJIIOACHUS HOPM HSKOJIOTHYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CpeE;

paboTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUYHBIX COIMATIBHBIX POJICH, IJIAHUPOBATH
paboTy TPYIIIIbI, pPALIMOHAIBHO PACIPEACIISITh 003aHHOCTH U INIAHUPOBATH JIEATEIIBHOCTD
B HECTAHJAPTHBIX CUTYyalMAX, AJICKBATHO OICHWUBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB
IPYIIbI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.
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TEMATHYECKOE IIJIAHUPOBAHUE!

10 KJIACC

Ne n/mt

Haumenosaunue
pa3aenoB U TEM
y4eOHOro ImpeaMeTa

KonnuectBO
JacoB

[IporpamMmHO€E cozepxaHue

OCHOBHBIE BUJIBI JEATEIHHOCTH
00yYaroIIMXCs

Pasznena 1. ®Du3uka v MeToaAbI H

AYYHOI'0 INIO3HAHUSA

1.1 |®usuka u METOMbI 2 ®dusuka - Hayka o npupoje. Hayunsle [M3yueHne HaydHbIX (SMIIUPUYECKUX U
HAy4HOI'O [TO3HAHHUS METO/Ibl TO3HAHUS OKPY’KAOIIETO TEOPETHUYECKUX ) METOJI0B ITO3HAHHUS
MUpa. OKPYAIOILEro MUpA.
Ponp sxciepruMeHTa 1 TEOpUM B OOcyxaeHue rpaHull IPUMEHUMOCTH
MpolLIeCcCe MO3HAHUS IPUPOIBI. (du3nyeCKuX 3aKOHOB U TEOPHIl.
DKCIIepUMEHT B (PU3HKE. PaboTa B rpymnme 1no noaroToBKe
MopenupoBaHue GU3NIECKUX KOPOTKHUX COOOIIIEHUI O POJIK U MECTE
SBJICHUU U ITpoueccoB. HayuHblie (bU3UKY B HayKE U B MPAKTUYECKOU
runore3sl. Pu3NUecKue 3aKOHbI U NesATEeIbHOCTH JIIOJIEH.
Teopud. [ paHUIIBI TPUMEHUMOCTH JleMOHCTpalys aHajI0roBbIX U HU(POBBIX
buszndeckux 3akoHOB. [IpunImm W3MEPUTETLHBIX TPUOOPOB,
COOTBETCTBHUSI. KOMITbIOTEPHBIX IaTYUKOB.
Ponb u MecTo pusuku B OcBoeHne OCHOBHBIX MPUEMOB PAOOTHI C
(dbopMHPOBaHUN COBPEMEHHOM nudpoBoit 1aboparopueii no pusznke
HAy4YHOW KapTUHBI MUPA, B
PaKTUYECKON AESTEIIBHOCTH JTIOAEH
HToro no pazaeny 2

+]1pu pa3paboTke paboueil mporpaMMbl B TEMaTHYECKOM IUIAHUPOBAHUH JTOJDKHBI OBITH YYTEHBI BO3SMOXKHOCTH HCIOJIb30BAHUS SIEKTPOHHBIX (LU(PPOBBIX)

06p3.30BaTeJ'II>HBIX PECYypPCOB, ABJIAIOMINUXCA y‘l66HO-M€TO,Z[I/ILIeCKI/IMI/I MaTcpuajiaMu, COACPIKAaHUC KOTOPBIX COOTBCTCTBYCT 3aKOHOAATCILCTBY 00 O6p3,30BaHI/II/I.

29



Pasznen 2. Mexanuka

2.1

Kunemartnka

MexaHU4eCcKOe IBUKECHUE.
OTHOCHUTEIBLHOCTh MEXaHHYECKOTO
nBrkeHus. CucreMa oTcuéra.
TpaexkTopusi.

[lepemerieHre, CKOPOCTh (CpeIHsIS
CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOPECHUE MaTepUaJIbHOM TOUKH, UX
MMPOCKIIMY HA OCA CUCTEMBI

koopauHaT. ClioxkeHue nepeMenieHui

U CJI0’KEHUE CKOPOCTEM.
PaBHOMEpPHOE ¥ pAaBHOYCKOPEHHOE
MPSMOJIMHEWHOE IBUXKEHUE.

[" padku 3aBUCUMOCTH KOOPAMHAT,
CKOPOCTH, YCKOPEHUS, ITyTH U
MEPEMEILICHNS] MaTEPUATIbHON TOUKHU
OT BPEMEHHU.

CBoOoHOE NaZieHne. Y CKOpeHue
cBOOOIHOTO Ma/IeHusI.
KpuBosrHENHOE 1BUKEHHUE.
/[BrKEHNE MaTepUAIIbHOM TOYKH 110
OKPY’KHOCTH C IIOCTOSSHHOM 1O
MOJYJIFO CKOPOCTBIO. YTJI0Bast
CKOpOCTb, JINHENHAS! CKOPOCTb.
[Tepuon u yactota oOpauieHus.
L{eHTpOoCTpEMUTEIBHOE YCKOPEHHE.

TexHnYeCcKHne yCTPOUCTBA U

[IpoBeeHUE SKCTIEPUMEHTA: U3yUYCHHUE
HEPaBHOMEPHOTO JBMXKEHUSI C LIETBIO
OnpeAeIeHUs] MTHOBEHHON CKOPOCTH;
HCCJICIOBAHUE COOTHOIICHUS MEXTY
MyTAMU, IPOHJICHHBIMHU TEJIOM 3a
[0CJIe/I0BaTEIbHBIC PABHBIE TPOMEKYTKHU
BPEMEHU IIPU PABHOYCKOPEHHOM
IBUKEHUM C HAYAJIbHOW CKOPOCTHIO,
PaBHOM HYJII0; U3YYEHUE JBIKCHUS
[apuKa B BA3KOU KUJIKOCTH; U3YUEHUE
NBYO>KCHUS TeJa, OpOIIIEHHOTO
ropu3oHTaIbHO. OOBSICHEHHE OCHOBHBIX
MPUHILIUIOB JICUCTBUSI TEXHUUYECKUX
YCTPOMCTB, TAKUX KaK: CIIUIOMETP,
[IETTHBIC U PEMEHHBIC TIepeIaun
IBIDKEHUS;, U YCIIOBHM UX O€30TIaCHOTO
WCIIOJIb30BAHMA B IOBCEIHEBHOM JKU3HU.
Pemienre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UICCKON MOJICTIBIO C
MCIIOJIb30BaHNEM OCHOBHBIX (hOPMYIT
KHUHEMATHUKH.

[TocTpoeHue u aHanu3 rpadukos
3aBUCHUMOCTEH KHHEMAaTHUYECKUX BEJIMUMNH

OT BpECMCHU [JII paBHOMEPHOI'O
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[MPAKTHYCCKOC ITPUMCHCHUC!
CIINAOMCTP, IBUKCHUC CHAPAI0B,
L CITHBIC 1 peMéHHI)IG nepcaadunu

1 PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TBIDKCHUS.

PacmoznaBanue GU3MUECKUX SIBICHHUN B
YIeOHBIX OMBITAX U OKPYKAIOIICH KU3HHU:
PAaBHOMEPHOE U PAaBHOYCKOPEHHOE
MPSMOJIMHEMHOE ABUKEHUE, CBOOOTHOE
MajicHue TeJ, IBUKEHUE TI0 OKPY>KHOCTH.
Onucanye MEXaHU4EeCKOTO JABUKCHHUS C
MCII0JIb30BaHUEM (DU3UYECKUX BEITUYHH:
KOOpJIMHATA, Ty Th, IEpEMEIICHUE,
CKOPOCTh, yCKOpeHue. PaboTa B rpymmax
MPY TUTAHUPOBAHWH, TIPOBEICHUN 1
WHTEPIPETALNH PE3YIHTATOB OIBITOB H
aHaJM3e JOMOTHUTEIIBHBIX HCTOYHUKOB
nH(OpMaIUU IO TEME

2.2

JlnHaMuKa

[ IpyHUMIT OTHOCUTENBHOCTH [ anumes.
[lepBbIii 3ak0H HproTOHA.
NHepruanbHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniumn
CyHepIIo3uLUU cuil. BTopoi 3akoH
HeroToHa 111 MaTepuaibHON TOUYKH.
Tperuii 3akoH HeroToHa 115t
MaTEepUAIbHBIX TOUYEK. 3aKOH
BCEMUPHOTO TsAroteHust. Cuna
TspkecTu. [lepBas kocMuueckas
CKOpOCTb.

CpaBHEHHE MacC B3aMMOAEMCTBYIOIIMX
Tel.

M3yueHne 3aBUCUMOCTH CHJIbI YIIPYTOCTH
oT nedopmali; CpaBHEHUE CUIT TPEHUS
MOKOSI, KAUYEHUS U CKOJIBKCHUSI.
OOBbsicHEHHE HEBECOMOCTH.

[IpoBeneHre YKCIEpUMEHTA:

M CCJIEI0BAHNE 3aBUCUMOCTH CHUII
YIIPYTOCTH, BOBHUKAIOIIUX B IPYXKUHE U
PE3MHOBOM 00pasiie, OT uX
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Cuia ynpyroctu. 3akoH ['yka. Bec
Tela.

Tpenue. Bunapl Tpenus (1mokos,
CKOJIbYKECHHUSI, KAUEHUS ).

Cuina tpenusi. Cyxoe TpeHue.

Cuita TpeHUsI CKOJIbKEHUS U CHUJIa
TpeHus nokosi. Koagpuuuent tpenus.
Cuiia conpOTUBIICHUS IPH IBUKEHUU
TeJIa B )KUJKOCTH WJIU Ta3e.
[locTynaTenpHOE M BpaIaTeIbHOE
NBIKEHHE a0COJIIOTHO TBEPAOTO TeEa.
MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaunieHus. [lneyo cuibl. YcinoBus
paBHOBECHUSA TBEPIAOIO TEA.
TexHnyeckue ycTporucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
MOAIIUITHUKY, IBUKEHUE
MCKYCCTBEHHBIX CITyTHUKOB

nedopMalim; u3ydeHue JIBHKEHUS
Opycka 1o HaKJIOHHOU TIJIOCKOCTH;
HCCIIeIOBAaHUE YCIOBUM PaBHOBECHS
TBEPJIOTO TeJa, UMEIOIIET0 OCh
BpaITCHUSI.

OOBsicHEHHE 0COOCHHOCTEM
PaBHOMEPHOTO M PAaBHOYCKOPEHHOTO
MPSMOJUHEHHOTO JIBUKEHHS, CBOOOTHOTO
MaIeHUsl T, IBHXKCHUS 110 OKPY>KHOCTH
Ha OCHOBe 3ak0HOB HbroTOHA, 3aK0HA
BCEMHUPHOTO TATOTCHHUSI.

OOBsiCHEHUE OCHOBHBIX IMPUHIIATIOB
efcTBUSA NOAIIUITHUKOB U X
MPAKTUIECKOTO MPUMECHEHUS.
OOBsiICHEHUE TBUKEHUSI UICKYCCTBEHHBIX
CITyTHUKOB.

Pemenne pacu€THBIX 3a/1a4 C SBHO
3aIaHHOM (PU3UYECKON MOJIETIBIO C
MCII0Ib30BaHNEM OCHOBHBIX 3aKOHOB U
dbopMyJ1 TUHAMUKH.

PacnosnaBanue Gu3NUECKUX SBICHUN B
YAIEeOHBIX OMBITAX U OKPYKAIOIICH KU3HU:
WHEPIMS, B3aUMOACHCTBUE TEIl. AHAIU3
(bHU3UYECKUX MPOIECCOB U SIBICHUM C
MCIIOJIb30BaHEM 3aKOHOB M MPUHITUIIOB:

3dKOH BCCMUPHOT'O
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tsarorenus, |, II u III 3akonsr HeroToHa,
[IPUHITUIT CYTIEPHO3ULIMU CUJI, IPUHITUIT
PaBHONIPABHOCTH MHEPIIUATIBHBIX CUCTEM
OTCU€Ta

2.3

3aKOHBI COXpPAaHCHHA B
MCXaHHKC

MiynbC MaTepuagbHON TOUKHU
(Tena), cuCTEMBbI MaTepUATbHBIX
TO4eK. MIMIyJIbC CUIIBI U U3MEHEHUE
MMITYJIbCA TeJIa. 3aKOH COXPaHCHUS
UMITyJIbca. PEakTUBHOE JBUKEHUE.
PaboTa cuiibl. MOIITHOCTH CHJTBI.
Kunernueckas sHEPTHS
MaTepuaibHOU ToukHu. Teopema 00
M3MEHEHUN KMHETUYECKON SHEPTUH.
[loTeHumanbpHas SJHEPTHUsl.
[loTeHUMAlIbHAS SHEPTHS YIPYTO
neOopMUPOBAHHON NIPYKUHBI.
[loTeHImanpHas YHEPTUs Tena BOIU3H
noBepXHOCTH 3emun. [loTeHInanbHbIe
1 HEMIOTEHIHAJIbHBIE CHIIBI. CBS3b
pabOThl HEMOTEHIIUAIBHBIX CUJI C
M3MEHEHHEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHWYECKON IHEPTUH.

YTpyrue u HeyIrpyrue

[IpoBeneHNEe SKCIIEPUMEHTA: U3YUEHUE
a0COJIIOTHO HEYNPYTOro yaapa ¢
MOMOUIBIO IByX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCJIEIOBAaHUE CBSI3U Pa0OTHI
CUJIbI C U3MEHEHUEM MEXaHUUYECKOMN
SHEPIUM Tejla Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO KIyTa.

OreHka a0COIOTHBIX U OTHOCUTEIIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJIMYMH.

Perienne pacu€THBIX 3a/1a4 C SIBHO
3aIaHHOMN (PU3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyJ1 TMHAMUKH U 3aKOHOB
COXpaHEHHS.

PenieHrne KkaueCTBEHHBIX 3a/1a4 C OIOPOM
Ha U3y4YeHHbIE B paznene «MexaHukay
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUe
SIBJICHUS.

Onucanne MEXaHUYECKOr0 ABUKEHHUS C
MCITOJIH30BaHUEM (DU3UYCCKUX BEITUYHH:

HMITYJIbC TCJId, KHHCTHYCCKAs SOHCPIus,

33



CTOJIKHOBEHHMSI.

TexHuyeckue ycTporucTa u
[IPaKTUYECKOE IPUMEHEHHUE: BOJTOMET,
KOIIED, TPY>KUHHBIN TUCTOJIET,
JIB)KCHUE PAKET

[IOTEHLUAJIbHAS DHEPT U], MEXaHUYECKast
paboTa, MEXaHHUYECKask MOIIIHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM 3aKOHA
COXPaHEHMSI MEXaHUYECKOU SHEPTUH,
3aKOHA COXPAHEHUS UMITYJIbCA.
OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
NIEUCTBUS U MPAKTUYECKOTO IPUMEHEHNUS
TEXHUYECKUX YCTPOMCTB, TAKUX KAK:
BOJOMET, KOIIEP, NPYKUHHBIN MUCTOJIET.
OObsicHEHUE IBMKEHHS PAKET C OMOPOH
Ha U3y4eHHbIe (PU3NUECKHE BETUYUHBI U
3aKOHBI MEXaHUKH.

lcrionb30BaHue MpU MOATOTOBKE
COOOIIEHUH O TPUMECHEHUH 3aKOHOB
MEXaHHUKU COBPEMEHHBIX
WH(GOPMALIMOHHBIX TEXHOJIOTHH NSt
MMOMCKa, CTPYKTYPUPOBAHUS,
WHTEPIIPETALNN U NIPEICTABICHUSA
uH(pOpMaIUU, KPUTUYECKUHN aHan3
nosnyyaemoit ungopmanuu [Ipoenenue
KOCBEHHBIX U3MEPEHU, UCCIETOBAHUI
3aBUCUMOCTEHN (PU3NYECKUX BETUYHH,
[IPOBEPKA MPEIIOKEHHBIX TUIIOTE3

Hroro no pazneny

18
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Pasznea 3. MosiekyasipHas pu3uKa 1 TEPMOAUHAMHUKA

3.1

OCHOBBI MOJIEKYJISIPHO-
KUHETHYECKOW TEOPHH

9

OCHOBHBI€ MOJI0KEHUSI MOJIEKYJISIPHO-
KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBaHuE. bpoyHOBCKOE
TIBHKEHHE.

Judbdysus. Xapakrep 1BUKEHUS U
B3aMOJIECTBUS YaCTHI] BEIIIESCTBA.
Mojenu CTpoeHUs Ta30B, KUIAKOCTEN
1 TBEPJIBIX TEJl U OOBSICHEHHUE CBOMCTB
BEIICCTBA HA OCHOBE TUX MOJICIIECH.
Macca u pazMepbl MOJIEKYII.
KonnuecTBo BemecTBa. [loctosiHHas
ABoraapo. TemnoBoe paBHOBECHE.
Temneparypa u e€ usmepenue. Illkana
temneparyp Llenbcusa. Monenb
naeajpbHoro rasa. OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH UIECATBHOTO
rasa.

AOcomI0THasl TeMIlepaTypa Kak mepa
CpeaHEeN KHUHETUYECKON SHEPTUH
TETUIOBOTO JIBUKEHUS YaCTHII rasa.
[[Txana remneparyp KenbBuHa.
['a30BbIC 3aKOHBI. Y PaBHEHUE
MenaeneeBa-Kinaneiipona. 3akoH

[laneToHa. M30mponeccsl

[IpoBeeHNE SKCIEPUMEHTA:
ONPENIEJICHHE MACChl BO3/lyXa B KJIIACCHOU
KOMHaTe Ha OCHOBE U3MEPEHUI 00bEMa
KOMHATBI, IaBJICHUS U TEMIIEPATYPbl
BO3/lyXa B HEW; HCCIIEJOBAaHUE
3aBUCUMOCTH MEX]y ITapaMeTpaMu
COCTOSIHUS Pa3pEKEHHOIO Ta3a.

OreHka abCONIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUIN PU3NYECKHUX
BEJIUYMH.

OOBbsiCHEHNE OCHOBHBIX MPUHIUIIOB
eNCTBUN TEpMOMETpa U OapoMeTpa U
YCIOBUI MX O€30MaCHOTO MCTIOIb30BAHUS
B IOBCEIHEBHOM KU3HU.

Pacno3naBanue GpuU3HUECKUX SBICHUN B
y4EOHBIX OIBITAX U OKPY>KAOLIEH JKU3HHU:
nudPy3usi, OpOyHOBCKOE TBUKEHUE.
OnucaHue TEMIOBbIX SIBICHUH C
MCIIOJIb30BaHNEM (PU3UYECKUX BEINYHH:
TaBJICHUE Ta3a, TEMIIEpATypa, CPEeIHsIsA
KHMHETHYECKasi JHEPTUS XaOTUYECKOT O
NIBUYKEHUS MOJIEKYJL,

CpeIHEKBAAPATUYHAS CKOPOCTh
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B UJICAJIBHOM ra3e C MOCTOSIHHBIM
KOJINYECTBOM BELIECTBA.

[" padhuueckoe mpeacTaBiICHHE
M30IIPOLIECCOB: U30TEPMA, U30X0DPa,
n3o0apa.

TexHn4eckue yCTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
TEpPMOMETp, OapOMETP

MOJIEKYI.

AHan3 QU3NYECKUX MPOIIECCOB U
SIBJICHUM ¢ Hcmojib3oBanueM MKT,
ra3oBbIX 3aKOHOB, CBS3U CpEIHEN
KMHETUYECKOW SHEPTUHU TEIJIOBOTO
NIBH>KEHUST MOJIEKYJI C a0COJIFOTHOM
TEMIIEPATypPOH.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX MTOJIOKEHUIM
MKT, 3aK0HOB 1 pOpMyIT MONEKYJIAPHON
(bu3HKH.

Pabora B rpynmnax npu rjiaHupOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyJIbTAaTOB OIBITOB U aHAJIN3E
TOTIOJITHUTEJIbHBIX HCTOYHUKOB
nH(pOpMaIUU IO TEME

3.2

OCHOBBI
TEPMOIUHAMUKHU

10

TepmoauHaMHUYECKasi CUCTEMA.
BHyTpeHHsIs dHEeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoObI €€ m3MeneHus. KoanaecTBo
TEIJIOTHI U paboTa. BHyTpeHHss
PHEPTUS OJJTHOATOMHOTO UACATIBHOTO
rasa. Bunsl reronepenayu:
TETJIOMPOBOJHOCTh, KOHBEKIIUA,
W3JIy4eHUE. Y IeJIbHAs TETIOEMKOCTh

BEILICCTBA.

[IpoBeaeHNE SKCIIEPUMEHTA: U3MEPEHUE
YIEJIbHOW TEINIOEMKOCTH BELIECTBA.
Orenka aOCOFOTHBIX M OTHOCUTEIHHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

W3yuenue Moaenelt mapoBoi TypOUHBI,
BUTATENI BHYTPEHHETO CTOPaHus,
PEAKTUBHOIO JIBUTATEIIA.

OObsiCHEHUE TIPUHIIUIIOB ICHCTBUS U

YCJIOBI/Iﬁ 0€3011aCHOI0 MCIIOJIH30BAHUS
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KoJnuecTBO TEIIOTHI IpH
terionepenayve. [lonstue 00
annabatHoM mporuecce. [1epBrlit 3akoH
TepMouHaMuKku. [I[pumeHenue
MEePBOIro 3aKOHA TEPMOJIMHAMUKH K
u3ornpoiieccam. I padpuueckas
WHTEpHpeTanus padoThl rasa.

BTOpoii 3aKOH TEPMOJIUHAMUKHU.
HeobpaTtuMocTh po1ieccoB B
MpUpPOJIE.

TeroBbie MamHbL. [[puHIMIIBL
NEeWCTBUS TETJIOBBIX MAIllUH.
[IpeoOpa3zoBaHus SHEPTUH B TETIOBBIX
MallllHAX.

KoadduireHT nosie3Horo aelcTBus
TEIUIOBOM MAIIUHBI.

[{ukn KapHo u ero koagduirent
MOJIC3HOTO JICUCTBHUSA. DKOJIOTUUECKUE
MPOOIEMBI TETITIOIHEPTETHKHU.
TexHr4ecKkue ycTpoucTaa u
MPAKTUYECKOE TPUMEHEHHUE:
NIBUTaTE]Ib BHYyTPEHHETO CTOPaHMUS,
OBITOBOU XOJIOAMIBHUK, KOHAUIIMOHED

B IIOBCEHEBHOM KU3HU ABUTATENS
BHYTPEHHEI0 CrOpaHus, ObITOBOTO
XOJIOAUIbHUKA, KOHAULIMOHEPA.
OnucaHue CBOMCTB TEN U TEIJIOBBIX
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3MUECKUX
BEJINYMH: IaBJICHUE Ta3a, TEMIIEPATYpa,
KOJIMYECTBO TEIJIOTHI, BHYTPEHHSIS
pHeprus, padbora raza. Permenue
pacyETHBIX 33/a4 C IBHO 3aIaHHOU
(U3UUECKON MOJENBIO C UCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB U (popmy
MOJIEKYJIIPHON (PU3HKHU U
TEPMOIMHAMUKHU.

PemieHrne KkaueCTBEHHBIX 3a/1a4 C ONOPOH
Ha U3y4YeHHbIE B paznene «MosekyspHast
bu3MKa U TEPMOJUHAMUKAY 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHMUS.
PaboTa B rpynmax mpu aHaimse
NTOTIOJTHUTENBHBIX UCTOYHHUKOB
nH(pOpMaIUU IO TEME
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3.3

ArperatHble COCTOSIHUSA
BeniecTBa. Pa3zoBble
EPEXOIbI

[lapooOpazoBaHue U KOHACHCAIHSI.
lcriapeHue u KAIeHUeE.
AOCOJIIOTHAs! U OTHOCUTEIbHAS
BJIAJKHOCTB BO311yxa. HachlleHHbIN
nap. Y aenbHas TerioTa
napooOpa3oBaHus. 3aBUCUMOCTb
TeMIIEpaTyphbl KUTICHUS OT TaBJICHUS.
TBEpnoe Teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHUS
CBOMCTB KpUCTAILIOB. JKuakue
kpuctaiuibl. COBpEMEHHbBIE
Marepuansl. [lnaBienue n
KpUCTaJUTA3alus. Y IeJbHas TeIoTa
riaBiaeHus. CyomuManus.
YpaBHEHUE TEIJIOBOTO OajaHca.
TexHn4ecKue yCTpoucTBa u
MPaKTUYECKOE TPUMEHEHUE!
TUTPOMETP U TICUXPOMETD,
KIOPUMETP, TEXHOJIOTUU TOJITYyYEHUS
COBPEMEHHBIX MaTEPHAIIOB, B TOM
qy1CJIe HAHOMAaTepUaloB, U
HAHOTEXHOJIOTUU

[IpoBeeHNE SKCIIEPUMEHTA: U3MEPEHUE
OTHOCHUTEJIBHOM BIaKHOCTH BO3yXa.
Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUHN (PU3NIECKIX
BEJIMYMH.

M3ydeHne CBOMCTB HACBIIICHHBIX MTApOB,
CrIOCOO0B U3MEPEHUS BIAXKHOCTH
HabmrofeHue KureHus npy NOHMKEHHOM
TaBJICHUM, HATPEBaHUS U TJIABJICHUS
KPUCTAUINYECKOTO BEIECTBA.
OObsicHEeHUE IPUHIIUIIOB JIEUCTBUS U
YCJIOBUIM 0€30MMacHOT0 UCIOJIH30BAHUS B
[MOBCEHEBHOM KU3HU TUTPOMETPA,
[ICUXPOMETPA, KAJJOPUMETPA.

M3ydeHne TEXHOJIOTUM NOJIyYeHUs
COBPEMEHHBIX MAaTE€pUaJIOB, B TOM YUCIIE
HaHOMATEPHUAJIOB.

Pelienne pacu€THBIX 3a/1a4 C IBHO
3aTaHHOM (PHU3UICCKON MOJICTIBIO C
MCMOJIb30BAaHUEM YPABHEHUS TEIJIIOBOTO
OanaHnca.

PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 (hU3UYECKHUE SBJICHUS 110 TEME.
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Pacno3naBanue Gpu3nyecKkux siBJICHUN B
YIeOHBIX OMBITAX U OKPYXKAIOMICH KU3HHU:
nedopMarius TBEPALIX TEJ, HarpeBaHUE U
OXJIQKJICHHUE TEJl, K3MEHEHHUE arperaTHBIX
COCTOSIHMI BEIIECTBA U OOBSICHECHUE UX
Ha OCHOBE 3aKOHOB U (pOpMYJIT
MOJIEKYJIIPHON (PU3HKHU.

Hcnonb3oBanre HHGOPMAIIMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKA,
CTPYKTYPHUPOBAHWSI, HHTEPIIPETAITIH U
MpecTaBICHUS HHOOPMALIMH TIPH
MMOJTOTOBKE COOOIICHHUI 0 TPUMEHEHUHT
3aKOHOB MOJIEKYJISIPHOU (DU3UKU U
TEPMOJIMHAMHUKH B TEXHUKE U
TEXHOJIOTHIX

Wroro no pazneny 24
Pa3znen 4. JiaekTpoguHAMMKA
4.1 [DnexkTpocraTuka 10 [IpoBeneHue 3KCIepUMEHTa: U3MEPEHUE

DneKTpu3aius Tel. DNeKTPUUECKUI
3apsan. JBa BUIa 3IEKTPUUECKUX
3apsa0B. [[pOBOTHUKY, TUDIEKTPUKH
W TIOJIyIIPOBOJHUKH. 3aKOH
COXPaHEHHUS NEKTPUUECKOTO 3apsa.
B3aumoelicTBrE 3aps10B. 3aKOH
Kyiniona. ToueuHblil 2JIEKTPUUECKUI
3apsii. DNEKTPUUECKOE TOJIE.

PIIEKTPOEMKOCTH KOHJIEHCATOPA.
OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

M3yueHue NpUHILMIIOB AEUCTBUS
PIIEKTPOCKOIIA, JIEKTPOMETPA,
KOHJIEHCATOpa.

M3ydyeHne npuHIKUINOB AEUCTBUS
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HanpsskEHHOCTBD 3JIEKTPUUYECKOTO
noss. [IpuHnun cynepno3uiuu
DIEKTPUYECKUX Nosiel. JInHuu
HaNPsHKEHHOCTH DJIEKTPUYECKOTO
TOJIS1.

PaboTa cui1 31eKTPOCTaTUYECKOTO
noJis. [lorennnan. PazHocTts
roreHuanoB. [IpoBogHuku u
TUDJICKTPUKU B DJIEKTPOCTATUYECKOM
nosue. Jlusnektpuueckas
MPOHUIIAEMOCTb. DIEKTPOEMKOCTD.
KonpaeHncarop. DneKTpo€MKOCTh
MJI0OCKOT0 KOHAEHCATOpa. DHEPIUsl
3apsKEHHOT0 KOHAEHCATOPA.
TexHnyeckue ycTporucTBa u
[MPAaKTUYECKOE MPUMEHECHHUE:
PIIEKTPOCKOIL, SJIEKTPOMETP,
PIIEKTPOCTATUUYECKAsl 3allNTa,
3a3eMJICHUE 3JIEKTPOIIPUOOPOB,
KOHJEHCATOP, KOUPOBAJIBHBIN
arrapar, CTpyMHbIN ITPUHTED

U yCIIOBUN O€3011aCHOTO MPUMEHEHUS B
[IPAKTUYECKOM KU3HU, KONUPOBAJIBLHOTO
amnrapara, CTpyMHOro npuHTepa.
PaccmoTpenue pu3ndeckrux OCHOBAHUI
PIEKTPOCTATUYECKOMW 3alUTHI U
3a3eMJICHUS JIEKTponpuOopoB. Pemenue
PACUYETHBIX 3a71a4 C IBHO 3aJJaHHOMN
(bu3MYECKOI MOJEIBIO C UCTIOIB30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpMyJ
PIEKTPOCTATUKU. PenieHne KayeCTBEHHBIX
3a/1a4 C OIIOPOW HA U3YyYECHHBIEC 3aKOHBI,
3AKOHOMEPHOCTH U (PU3UYECKUE SIBICHUS
DIIEKTPOCTATUKH.

PacnioznaBanue Gpu3NUeCcKuX SBICHUN B
y4EeOHBIX OMBITAX U OKPY’KAIOIIEH KU3HU:
PIIEKTPU3ALMS TEJI, B3AUMOJCHCTBUE
3apsI0B U OOBSICHEHHE UX HA OCHOBE
3aKOHOB U (DOPMYIT DJIEKTPOCTATHUKH.
OnucaHue N3y4eHHbIX CBOMCTB BEIIECTBA
1 DJIEKTPUYECKUX SIBJIEHUU C
MCITOJIH30BaHNEM (DU3UYECKUX BEITUYHH:
DIIEKTPUYECKUM 3apsll, HAIPSHKEHHOCTh
PIEKTPUYECKOTO OIS,
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MOTEHIIMAJl, Pa3HOCTh MOTEHIINAJIOB,
DIIEKTPOEMKOCTb.

AHanu3 U3MYECKUX MPOIECCOB U
SIBIICHUH C UCIIOJIb30BaHUEM (DPU3HUECKUX
3aKOHOB: 3aKOHA COXPaHEHUs
HIIEKTPUYECKOTO 3apsa, 3akoHa Kymona.
PaboTa B rpynmnax npu aHanuse
TTOTIOJTHUTEIHHBIX HCTOYHHUKOB
MH(OpPMAMKU U MOJTOTOBKE COOOILIEHUI O
[POSIBIEHUH 3aKOHOB JIEKTPOCTATUKH B
OKpY>KaroIllen )KU3HU U IPUMEHEHUHU UX B
TEXHHUKE

4.2

[ locTosTHHBIII

PIEKTPUYECKUH TOK.

TOKM B pa3IM4YHBIX
cpenax

12

DJIEKTPUUYECKUN TOK. Y CIIOBUS
CYIIECTBOBAHUS JICKTPUUECKOTO
Toka. Mictounuku Toka. Cuiaa Toka.
[IoCcTOSIHHBIN TOK.

Hanpsoxenue.

3akoH OMa /U1l y4acTKa [EMu.
DJIEKTPUUECKOE COMPOTUBJICHHUE.

Y 1eJIbHOE COMMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MapalieIbHOE,
CMEIIaHHOE COCIMHCHUE
npoBoHUKOB. PaboTa
PIEKTPUUYECKOr0 TOKa. 3aKoH [[xoyIs-
Jlenia. MOIHOCTB 3IIEKTPUYECKOTO
TOKa.

[IpoBeeHNE SKCIIEPUMEHTA: U3YUYEHNE
CMEILIAHHOI'O COEIMHEHUS PE3UCTOPOB;
n3mepenue JJ1C ncTtoyHuKa ToKa U €ro
BHYTPEHHETO COIPOTHUBIICHMS;
HaOJII0/ICHHUE JIEKTPOJIU3a.

Onenka a0CONIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUHN (PU3NUECKHIX
BEJTUYMH.

OOBbscHEeHNE NIPUHLUIIOB IEUCTBUS U
yCIIOBUI 0€30MacHOr0 MPUMEHEHUS
aMIIEpMETpa, BOJBTMETPA, PEOCTATA,
MCTOYHHUKOB TOKA,
PIEKTPOHArPEBATEIbHBIX U

DIIEKTPOOCBETUTEIBHBIX TPUOOPOB,
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DIEKTPOIBUKYIIAs CHIIA U
BHYTPEHHEE CONPOTUBIICHUE
MCTOYHUKA TOKa. 3aKoH OMa Jiist
MOJTHOM (3aMKHYTOM ) 3JIEKTPUUECKOM
nenu. KopoTkoe 3aMbIKaHueE.
DIEKTPOHHAS TPOBOJIUMOCTD TBEPABIX
METAJJIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT
TEeMIEPATYpPHI.

CBepXITPOBOUMOCTD. DIEKTPUUECKHUI
TOK B BakyyMme. CBONCTBa
PIIEKTPOHHBIX IMYYKOB.
[TonynpoBoguuku. CoOCTBEHHAs U
MpUMECHAasi TPOBOJANMOCTh
MOJyIpPOBOAHUKOB. CBOKCTBA P-N-
nepexoa.

[ToryripOoBOTHUKOBBIE TTPUOOPHI.
DIIEeKTPUYECKUM TOK B paCTBOpax U
pacIiiaBax 3JEKTPOIUTOB.
DIEeKTPOIUTHYECKAsT TUCCOIHALIMS.
DIEKTPOIIH3.

DIEKTPUYECKUN TOK B Ta3ax.
CamocToATenbHbIN U
HECAMOCTOATENBHBIN pa3psia. MonHus.
[1ma3zma.

TexHn4YecKne yCTpOrUCTBA U

TEpPMOMETpPA CONPOTUBJICHUSI,
BAKYYMHOT'O JIN0J1a, TEPMUCTOPOB U
($hoTOPE3UCTOPOB, OTYITPOBOTHUKOBBIX
TUOJI0B, TAJIbBAHUKH.

Pemenne pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PHU3UIECKON MOJICTIBIO C
MCMOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dbopmyi Tembl «IlocTOSHHBIN
PIEKTPUYECKUN TOK.

Pacnio3naBanue GU3HUECKUX SBJICHUI B
Y4EeOHBIX OMBITAX U OKPYKAIOIIEH KU3HU:
PIIEKTPUYECKas MPOBOJAUMOCTb, TETIOBOE,
CBETOBOE, XUMHYECKOE, MATHUTHOE
IEVICTBUS TOKA.

AHaU3 JEKTPUYECKUX SIBJICHUH U
[TPOLIECCOB B LIEMSAX IMOCTOSIHHOIO TOKA C
MCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IMOCJIEI0BATEIBHOTO U
[MapaJJICIIbHOTO COCINHEHNUS
[IPOBOJHUKOB, 3aK0H Jlxoyisa-JIeHna.
OnucaHue U3y4eHHbIX CBOMCTB BEIIECTB
Y JIEKTPUUYECKUX SBJICHUU C
MCIIOJIb30BaHNEM (PU3UYECKUX BEJIUUMH:
PIEKTPUYECKUH 3apsijl, CUJla TOKa,
PIEKTPUYECKOE HaIPSHKEHUE,
PIEKTPUYECKOE COTPOTUBIICHUE,
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MPaKTHIECKOE MPUMEHEHHE:!
amIiepMeTp, BOJIBTMETP, PEoCTarT,
WUCTOYHHUKH TOKA,
DIIEKTPOHATpeBaTEIbHBIE IPHOOPHI,
HIIEKTPOOCBETUTEIbHBIE TIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS,
BaKyyMHbIN AHOJ, TEPMHUCTOPHI U
($hoTOpPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIN O/,
raJbBaHHUKa

pa3HOCTh noTeHuanos, J/1C, pabora
TOKa, MOIIIHOCTh TOKA.

Vcrionb3oBanre HHOOPMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOMCKa,
CTPYKTYpUPOBAHUS, UHTEPIPETALIUU U
MpeacTaBlIeHUs] HHPOPMaLIUU MIPU
MOATOTOBKE COOOIIEHUM O TPUMEHEHU U
3aKOHOB MTOCTOSIHHOT'O TOKAa B TEXHUKE U
TEXHOJIOTUSIX

Wroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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11 KIIACC

Haumenosaunue

QHGKTpOMaFHHTHaSI
HMHAYKIOA

[IoCTOSIHHBIE MAaTHUTHI.
B3auMoaencTBre NOCTOSTHHBIX
MarHuToB. MarauTtHoe nojue. Bektop
MAarHUTHOW UHAYKUIHH. [ IpuHImMI
CYyNEPIIO3UIIUA MAaTHUTHBIX MOJIEH.
JIMHMY MarHUTHOW UHAYKIWH.
KapTuHa 1TMHUN MarHUTHOM
WHIYKIAW MOJISI TOCTOSIHHBIX
MarHuTOB. MarHuTHOE MoJje
[MPOBOJIHHUKA ¢ TOKOM. KapTruHa nunui
WHYKIIMM MarHUTHOTO OIS
JJIMHHOTO TIPSIMOTO MPOBOIHUKA U
3aMKHYTOT'O KOJBLIEBOTO POBOJIHUKA,
KaTylKy ¢ TokoM. OnsIT Dpcrena.
B3auMoencTBre NPOBOJHUKOB C
TOKOM.

Cuita Amniepa, €€ MOAyJIb U
HarpaBJICHHE.

Cuna Jlopenua, €€ MoayJb U
HarnpasjieHUE. J|BUKEHUE 3apsIKEHHOU

JaCTHUIIbI

KomnuectBo OCHOBHBIE BUJIBI JIEATEILHOCTH
No n/mt pa3ziesioB U TeM [IporpammHoOE cojiepKaHue
4acoB 00yJarommxcs
y4eOHOro ImpemeTa
Pasnen 1. DaekTpoguHaMHuKA
1.1 |Mar"gutHoe€ moJIe. 11

[IpoBeieHrE SKCTIEpUMEHTA: U3YUYECHUE
MarHATHOTO TOJISI KATYIIKHA C TOKOM;
HCCIICIOBAHNE ICUCTBUS ITOCTOSIHHOTO
MAarHuTa Ha paMKy C TOKOM;
HMCCJICIOBAHUE SIBJICHUS
PIEKTPOMArHUTHOW MHAYKIMU. O1ieHKa
a0COJIIOTHBIX 1 OTHOCHTEJIHHBIX
MOTPEUTHOCTEN U3MEPEHUIN (PU3NYECKHUX
BEJIMUMH.

OOBsICHEHUE TIPUHITUATIOB JICUCTBUS U
YCIIOBUI 0€30IMacHOT0 IPUMEHCHHS
MOCTOSIHHBIX MarHUTOB,
PJICKTPOMArHUTOB, AJICKTPOJBUTATENS,
YCKOPUTEJIEH 3JIEMEHTAPHBIX YaCTHII,
VHIyKIIMOHHOMW IIEYH.

Pemienune pacy€THbBIX 3a/1a4 HA
npuMeHeHue GopmyI1 TeMbl «K MarHuTHOE
MoJie. DJICKTPOMArHUTHASI UHIYKIIUSD).
PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
HA U3YYECHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH

u usnyeckue
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B OJIHOPOJIHOM MarHUTHOM IIOJI€.
PaboTa cwtel JIoperria.

SIBIIEHME HIIEKTPOMArHUTHOU
nHayKuuu. [ToTok BekTopa
MAarHUTHOW MHyKLIHH.
DNEeKTPOABMKYLIAs CUJIa MHIYKIIMH.
3aKOH 3JIEKTPOMarHUTHOW WHIYKLIUN
QDapajest.

Buxpesoe 3JIeKTpuyecKoe IoJe.
DNEeKTPOABIXKYIIAs CUIIA UHIYKLWUU B
MPOBOJIHUKE, TBUKYIIEMCS
MOCTYINATEIbHO B OJJHOPOJHOM
MarHUTHOM TIOJI€.

[IpaBuno Jlenua.

NHIyKTUBHOCTG. fIBNEHNE
CaMOMHAYKIMH. DIEKTPOABUKYILAS
CHJIa CAMOUHIYKIHUH.

DHeprusi MarHUTHOTO TOJISI KaTYILIKH C
TOKOM.

DIEeKTPOMarHUTHOE MOJIE.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHUE!
MOCTOSIHHbIE MAarHUTHI,
HIIEKTPOMATHUTBI, 3JIE€KTPOIBUTATENb,
YCKOPUTEIU 3JIEMEHTAPHBIX YACTHLI,
WHIYKIIMOHHAS [1€Yb

SIBJICHUS TeMBI «MarauTHoe IoJe.
DNEeKTPOMArHUTHASI UHTYKIIHS).
OrnpenesieHue HapaBJICHUSI BEKTOpa
WHIYKIIUM MAarHUTHOTO TOJI MPOBOJAHUKA
C TOKOM, cuiibl AMriepa u cuiibl JlopeHna.
Pacno3naBanue Gpu3nyecKux siBJICHUN B
VICOHBIX ONBITAX U OKPYKAIOIICH KM3HU:
B3aMMOJICCTBHE MarHUTOB,
PIIEKTPOMArHUTHAsI UHAYKIHUS, 1E€HCTBUE
MAarHUTHOTO MOJISI HA MTPOBOJIHUK C TOKOM
Y IBUOKYIIUACS 3apsii.

AHaM3 JIEKTPOMArHUTHBIX SIBJICHUU C
HMCITI0JIb30BAaHUEM 3aKOHA
PIEKTPOMArHUTHOW MHAYKIMU. Onucanue
M3YYEHHBIX CBOMCTB BEIIECTB U
PIIEKTPOMArHUTHBIX SBJICHUM C
HCITOJIb30BaHNEM (PU3HYECKUX BEJIMUMH:
WHIYKIASI MArHUTHOTO TOJIsI, CUja
Awmriepa, cuia JIopeHiia, MHIyKTUBHOCTh
KaTYIIKW, SHEPTUS JIEKTPUUECKOTO U
MarHuTHOTO MOJICH

Wrtoro no paszneny

11
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Pasznea 2. Kosie0anus 1 BOJTHBI

2.1

MexaHU4eCKUe 1
PIIEKTPOMArHUTHBIE
KOJICOAHUS

KonebarenbHas cucrema. CBOOOHBIE
MexaHuueckue kojebanus. I°
apMoHuueckue kosebanus. [lepuon,
JacToTa, aMIUIUTya U daza
kosnebanuil. [IpyKMHHBIA MasSTHHK.
MareMaTu4ecKui MasiTHUK.
YpaBHEHHE TApMOHUYECKHAX
kosnebanuii. [IpeBparnienue sHepruu
MPU TAPMOHUYECKUX KOJICOAHUSIX.
KonebarenbHbiii KOHTYp. CBOOOIHBIE
DIIEKTPOMArHUTHBIE KOJIeOaHus B
UealbHOM KOJIEOATEIbHOM KOHTYDE.
AHJIOTUS MEXY MEXaHUUYECKUMH U
PIIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKoH
COXPaHEHUS YHEPTUH B UJECATHHOM
K0JIe0aTeIbHOM KOHTYPE.
[IpencraBieHue 0 3aTyXarIux
KoJeOanusax. BeiHyX1eHHBIE
MexaHu4eckue kojaebanus. PezoHanc.
BbIHYK/I€HHbIE 3JIEKTPOMAarHUTHbBIE
koJjiebanus. [lepemeHHbIl TOK.
CuHycouaIbHBIN IEPEMEHHBIN TOK.

MccnenoBanue napameTpoB
KOJIeOaTeIbHON CUCTEMBI - IEPUOJIA,
JacTOThI, AMIUIUTYIbI U (a3bl KOJeOAHMI
(IpY>KUHHBIA U/WIIK MaTEMaTUUECKUN
MasITHUK).

HaOmtonenue 3atyxaromumx KojieOaHuid.
HccnenoBanre CBOMCTB BBIHYKIEHHBIX
KOJICOaHMIA.

HaOmronenue pe3oHaHca.

[IpoBeneHNE SKCIIEpUMEHTA!
MCCIIeIOBAaHNUE 3aBUCUMOCTH TIeproaa
MaJlbIX K0JieOaHU Tpy3a Ha HUTH OT
NIJTMHBI HUTU U MacChl Ipy3a;
MCCIIeIOBAaHUE MIEPEMEHHOTO TOKA B IEMHU
13 MOCJIEIOBATEIBHO COEIMHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOpa.
OreHka a0COFOTHBIX U OTHOCUTEIIbHBIX
MOTPENTHOCTEH U3MEPEHHUHN (PU3NUECKHIX
BEJIMYMH.

OObsiCHEHUE TIPUHIIUIIOB JICUCTBUS U
YCJIOBHI 0€301MaCHOTO MTPUMEHEHUS
PIIEKTPUUYECKOTO 3BOHKA, TeHEpaTopa
[MEPEMEHHOTO TOKA, JINHUU
HIIEKTpOoIiepeaay.

Pelienrie pacu€THBIX 3a/1a4 C IBHO

46



MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUTATYIHOE U JAEHCTBYIOIIEE
3HAYECHUE CUJIbI TOKA U HAIIPSIKEHUS.
Tpanrcdopmarop. [IponsBoacTso,
nepeaya u noTpedaeHue
PIEKTPUYECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU MTPU
[IPOU3BOJICTBE JIEKTPOIHEPTUN.
KynbTypa ucnosbp3oBaHus
PIIEKTPOIHEPTUU B MOBCEIHEBHOU
YKU3HH.

TexHuyeckue ycTponucTsa u
IPaKTUYECKOE TPUMEHEHUE:
PIIEKTPUYECKHUI 3BOHOK, TEHEPATOP
MEPEMEHHOr0 TOKa, TIMHUU
DIIEKTpoIiepeaay

3aTaHHOM (PHU3UYECKON MOJICTIBIO C
MCIIOJb30BaHNEM OCHOBHBIX 3aKOHOB U
(bopMyI1, ONUCHIBAIOIINX MEXAHUUECKHUE U
PIIEKTPOMArHUTHBIE KOJIeOaHus.
Onucanue MEXaHUYECKUX U
AIIEKTPOMATHUTHBIX KOJICOaHUH C
MCIIOJB30BaHNEM (PU3UYECKUX BEJIUYUMH:
MEepHOJI U 4acTOTa KOJIeOaHuid,
aMIuTyAa u asza KojaebaHui, 3apsia u
CUJIa TOKa B TApMOHUYECKHUX
DIIEKTPOMATHUTHBIX KOJICOAHUSIX.
PemieHre KkaueCTBEHHBIX 3a]1a4 C OMOPOH
Ha W3y4YCHHbBIEC 3aKOHbI, 3aKOHOMEPHOCTH,
OTHUCHIBAIOIINE MEXaHUYECKUE U
PIIEKTPOMArHUTHHIE KOJIeOaHus.

PaboTa B rpynmax mpu riaHUpOBaHUH,
MPOBEJICHUN U UHTEPIIPETALINU
PE3YyJAbTATOB OIBITOB, U AHATIU3E
TOTIOJIHUTEIBbHBIX NCTOYHUKOB
nH(pOpMAaIUU IO TEME

2.2

MexaHU4eCKue 1
PJICKTPOMAarHUTHHIE
BOJIHBI

MexaHuyecKue BOJIHEI, YCIIOBUA

pacnpoctpanenus. Ilepuoa. CkopocThb

PacpOCTPAHEHHUS U JJIMHA BOJIHBL.
[Toniepeunsie u

N3yuenue oOpazoBaHus U
pacmpoCTpaHEHUS MOMEPEUHBIX U
MPO/IOJIBHBIX BOJIH.

Habmtoienue otpakeHus
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MPOJI0JIbHBIC BOTHBL. IHTEpdhepeH s
U AUpaKiysg MEXaHUYECKUX BOJIH.
3ByK. CKOpPOCTBh 3BYyKa. [ pOMKOCTh
3Byka. Beicota ToHa. TemOp 3ByKa.
DIEKTPOMAarHUTHBIE BOJIHBI.

Y coBUA U3ITy4YECHUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHTaIus BekTopos E, B, u B
PJIEKTPOMArHUTHOUN BOJIHE.
CBOIICTBA PTIEKTPOMATHUTHBIX BOJIH:
OTpa)k€HUe, MPEJIOMIICHUE,
noJIsipu3alus, 1uQpakius,
unTepdepenius. CKopocTb
HIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >IEKTPOMArHUTHBIX BOJIH.
[IpuMeHEeHUE ANEKTPOMArHUTHBIX
BOJIH B TEXHUKE U ObITY. [IpuHIIUIIBI
PaIUOCBS3U U TEJIEBUJICHHUS.
Panuonokanusi. DIeKTpOMarHuTHOE
3arpsi3HEHHE OKPYKAIOIIEH CpeJIbl.
TexHuyeckue ycTponucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MY3bIKaJTbHbIE HHCTPYMEHTHI,
yIbTPa3BYyKOBasl TUArHOCTHUKA B
TEXHUKE U MEIUIIMHE, pajiap,

U TIpesIOMJICHUS, HHTep(epeHIny u
mudpakiy MEXaHUYECKUX BOJIH.
HaGnrogenue cBs3u rpOMKOCTH 3BYKa U
BBICOTBHI TOHA C AMIUIUTYJIOM U YaCTOTOM
KOJIeOaHU, 3BYKOBOTO pE30HAHCA.
HccnenoBanue CBOWCTB
PIEKTPOMArHUTHBIX BOJIH: OTPaKEHHUE,
MpeIoOMIICHUE, MOoJIApU3alus, Tudpaxuus,
unTepdepenius. M3yuenue yciouit
M3JTyYEHUS SJIEKTPOMArHUTHBIX BOJIH,
B3aMMHOW OpUeHTaluu BeKTopoB E, B, u
B 3JICKTPOMAarHUTHOM BOJIHE. M3yueHue
MPUMEHEHUS DJICKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

OObsicHEeHUE IPUHIIUIIOB JICUCTBUS U
YCIIOBUIA 0€3011acCHOTO MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YVIBTPa3BYKOBOW JUArHOCTUKH B TEXHUKE
1 MEJIUIIMHE, pajiapa, paAuoNpUEéMHUKA,
TelIeBU30pa, aHTCHHBI, Teredona, CBY-
reun. Perienue pacy€THbIX U
KaueCTBEHHBIX 33]1a4 C OMIOPOM Ha
M3yUYCHHbBIC 3aKOHBI U 3aKOHOMEPHOCTH,
ONMCHIBAIOIIINE
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pamuoONIPHEMHUK, TEIICBU30p, aHTCHHA,
tenedon, CBU-neun

pacnpocTpaHEHUE MEXAaHUIECKUX U
DIICKTPOMArHUTHBIX BOJIH.
Vcrionp3oBaHre HHOOPMAITMOHHBIX
TEXHOJIOTUH /1715 TIOMCKA,
CTPYKTYPUPOBAHHMSI, HHTEPIIPETAITUH U
MpeICTaBICHNUS] HHPOPMAIIUU TIPU
MMOJTOTOBKE COOOIICHUM 00
MCIIOJIb30BaHUH AJIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.

Yyactue B TUCKyCCUH 00
PIIEKTPOMATrHUTHOM 3arpsi3HEHUN
OKPYKaIOIIEH CPEIbL.

Pabora B rpynmnax npu mjiaHupOBaHUH,
MPOBEICHUH W UHTEPIPETAIINH
PE3YJIbTAaTOB OIBITOB U aHAJIN3E
TTOITOJTHUTEILHBIX HCTOYHUKOB
nH(pOpMaIUU IO TEME

2.3

OnrTuka

10

[" eomeTpuueckast onruka.
[IpsiMOJIMHEWHOE PACTIPOCTPAHEHUE
CBETA B OTHOPOIHOU cpene. JIyu
cBeTa. ToYeyHbI HICTOYHUK CBETA.
OtpaxxeHue cBeTa. 3aKOHBI
oTpaxkeHus ceeta. [loctpoenue
M300paKEHUM B TUIOCKOM 3epKaJie.
[IpenomiieHue cBeTa. 3aKOHBI
mpesoMyIeHus cBeTa. AOCOTIOTHBIN
rokaszaresnp rnpejaomieHus. [lonHoe

W3ydeHune siBIICHUS MTOJTHOTO
BHYTPEHHETO OTPAXKEHHUS, Er0
MMPUMEHEHUS B CBETOBOJE. M3yueHue
MOJIEJIEW MUKPOCKOTIA, TEJIECKOIIA.
[TomydyeHue cekTpa ¢ TOMOIIBIO TPU3MBbI
u audpakimoHHoN peméTku. M3mepenue
[MOKa3aTeNs MPEIOMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300pasKeHUI
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BHYTpEHHee oTpaxkeHue. [IpenenbHbii
YTOJI IOJTHOTO BHYTPEHHETO
OTPaKEHUS.

[ucnepcust cera. CIOXKHBIN COCTaB
oenoro ceera. [{Ber.

Cobuparoriye u paccenBaroOIIIe
nmuH3bI. ToHKas JMH3a. POKYCHOE
PACCTOSTHUE W ONTUYECKAs CUIIa
TOHKOW JIMH3bI. [locTpoeHne
M300paKEHUI B COOMPAIOIINX U
pacceuBaromux JmH3ax. Dopmyna
TOHKOM JIMH3BI. Y BEJIINYCHUE,
TaBa€MO€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH
F€OMETPUYECKON ONTHKH.

BonnoBas ontuka. aTepdepennns
ceeTa. KorepeHTHbIE UCTOYHHKH.

Y cnoBust HAOJIIOICHHSI MAKCUMYMOB U
MUHUMYMOB

B MHTEPHEPEHITMOHHON KapTHUHE OT
NIBYX CHH(a3HBIX KOTE€PEHTHBIX
MCTOYHUKOB.

Jludpakuus ceeta. Judpakmmonnas
peméTka. Y clioBue HaOII0ACHUS
[JIABHBIX MAaKCUMYMOB IIPU MaJ€HUU
MOHOXPOMATHYECKOTO CBETA Ha
MU(GPAKIIMOHHYIO PEIIETKY.

B JIMH3aX.
OObsicHEeHUE TPUHIIUIIOB JIEUCTBUS U
YCIIOBUI 0€30M1acHOT0 MPUMEHEHUS
OYKOB, JIyTIbI, poTOANMIapara,
MPOEKIIMOHHOTO amnmnapara, MUKpOCKOIa,
TEJIECKONa, BOJOKOHHOM ONTUKH,

MU PaKIIMOHHON PEIIETKY, MOISPOUIA.
Pelienne pacu€THbIX 3a/1a4 C IBHO
3aIaHHOMN (PM3UYECKON MOJIETIBIO C
MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U
dhopMyJ1 reOMETPUYECKOM ONTUKH.
[locTpoeHue u onucanue n300paxeHus,
CO3/1aBA€MOT0 TIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccmoTpeHnue npenesioB NpuMEHUMOCTH
F€OMETPUYECKON ONTHKH.
Pacnio3naBanue pu3nyecKux siBJICHUN B
ONBITAX U OKPYKAIOLIEH KU3HU:
MPSIMOJIMHEMHOE PaCIIPOCTPaHEHUE CBETA,
OTpa)KEHUE, MPEIIOMIICHNUE,
uHTephepeHus, Tudpaxius u
MOJISIPU3aIIMs CBETA, TUCIIEPCUsI CBETA.
W3yuenune ycnoBuid HaOMIOACHUS
MaKCUMYMOB 1 MUHUMYMOB B

MHTEPPEPEHIIMOHHON KapTUHE
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[lossipu3anus ceera.

TexHuyeckue ycTponucTsa u
[IPaKTUYECKOE IPUMEHEHHUE: OUKH,
nmyma, poToanmapar, IPOCKITMOHHBIN
anmnapar, MUKpOCKOII, TEJIECKOTI,
BOJIOKOHHAsI OIITUKA, AU(PPaKIIMOHHAS
PELIETKA, MTOJIAPOUT

OT JABYX CHH(A3HBIX KOT€PCHTHBIX
NCTOYHHKOB.

Y cnoBue HaOIOICHNUS TIIABHBIX
MaKCHMYMOB IIPH TTaJICHUN
MOHOXPOMAaTHUYECKOT'O CBETa Ha

MU PAKIHOHHYIO PEIETKY. AHAIHN3
ONTHYECKHUX SBJICHUH C UCITOJIH30BAHUEM
3aKOHOB: 3aKOH ITPAMOJIMHEHHOTO
pacpoCTpaHCHUS CBETA, 3aKOHBI
OTPa)KCHHUS CBETA, 3aKOHBI IIPEITOMIICHUS
cBera. OnucaHue ONTHYCCKUX SBICHHH C
HCII0JIb30BaHUEM (DU3NUYCCKUX BEITNUYMH:
(hOKYCHOE PacCTOSIHHE M ONTHYECKas
CHJIa JIUH3BI

Wtoro no paszneny

24

Pa3znen 3. OCHOBBI ClIeIHAJIBHON TEOPHUH OTHOCHTEIBLHOCTH (Hajiee - CTO)

3.1

OCHOBBI CIELIAATBEHOUN
TEOPUU
OTHOCHUTEIHHOCTH

4

[ paHUIBI IPUMEHUMOCTH
KJIAaCCUYECKOM MexaHuKu. Iloctynarsl
CIIELIMAJIbHOU TEOPHUU
OTHOCHUTEJNIBHOCTH: UHBAPHUAHTHOCTh
MOZYJISI CKOPOCTH CBETA B BAKyyMe,
[IPUHLIAII OTHOCUTEIBHOCTH
OUWHIITEWHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH.
3ame1JIeHHe BPEMEHHU U COKPAICHUE

TUTHHEL.

PenieHne kaueCTBEHHBIX 3a/1a4 C ONIOPOH
Ha n3ydeHHble nocrynartel CTO.
Hcmonb3oBanne HHGOPMAITMOHHBIX
TEXHOJIOTUH JJIs1 IIOUCKA,
CTPYKTYpUPOBAHUS, UHTEPIIPETALIUU U
MpeACTaBICHUS HHOOPMALIMH TIPH
MOATOTOBKE COOOIIEHUM O TPaHUIax
MPUMEHUMOCTH KJIACCUUYECKOW MEXaHUKHU
u ocaoBax CTO
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DHeprus 1 UMITYJIbC PEIATUBUCTCKON
qacTULbl. CBs3b MACCBI C DHEPTUEH U
VMITYJIbCOM PEIATUBUCTCKOU
YaCTHUI[bl. DHEPIUs TOKOS

Wtoro no pazneny

Paznea 4. KanToBasi pusuka

4.1

DIeMEHTHI KBAHTOBOU
OIITUKHA

®otonbl. Popmyna I1nanka cBsi3u
PHEprun (POTOHA C €r0 YaCTOTOM.
DHeprus ¥ UMIyJIsC (HOTOHA.
OTKpBITHE U UCCIIEIOBAHUE
dboroaddexra. OnbiTor A.T.
CroneroBa. 3akoubl pororddexra.
YpaBHEeHHE DWUHIITEWHA JJIsI
dboroaddexra. «KpacHas rpaHuiiay
dboroaddexra. /laBieHne crera.
Omneitel [1.H. JIeOGenena.
XUMHUUECKOE IEUCTBUE CBETA.
TexHn4ecKkue yCcTpoucTaa u
MPaKTUYECKOE TPUMEHEHUE:
dhoTo351eMeHT, (hOTOTATUHK,
COJIHEUHas OaTapesi, CBeTOIUO

HaoOmronenue ¢porodddexra Ha
YCTAaHOBKE C IMHKOBOW TJIACTUHOM.
HMccnenoBaHne 3aKOHOB BHEIITHETO
dbororddexra.

OOBsiCHEHHE OCHOBHBIX MPUHIIUIIOB
IEHCTBUS TEXHUYECKUX YCTPONCTB, TAKUX
Kak: poTodIeMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBeTOIUO0/; U
YCIIOBUH UX O€3011aCHOTO PUMEHEHHUS B
[MPAKTUYECKON KU3HU.

Pemenre pacu€THbIX 3a/1a4 C SIBHO
3aTaHHOM (PU3UICCKON MOJICTIBIO C
HCITI0JIb30BAaHMEM OCHOBHBIX 3aKOHOB U
(dbopMyJ1 KBAHTOBOI ONTHKU.

PenieHne kaueCTBEHHBIX 3a/1a4 C OMOPOH
Ha U3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBAaHTOBOM ONTUKU. Pacro3HaBaHue
(bU3NYECKUX SBICHUIN B yYEOHBIX

OIIbITax:
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dbotornekrpuueckuii 3hpPexT, cBeToBOE
NaBJICHUE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBIICHHIA U TIPOIIECCOB C MCIIOJIb30BaHUEM
(U3NIECKUX BETUYHH: CKOPOCTh
DIIEKTPOMATrHUTHBIX BOJIH, JITMHA BOJHBI
W 4aCTOTa CBETA, SHEPTHSI U UMITYJIbC
dboTona

4.2

Crpoenne aroma

Mopens atoma Tomcona. OnbIThI
Pesepdopaa no paccesHUIO a-4acTHUL.
[I;maneTapHas Moaesnpb aToma.
[Toctynartsr bopa.

M3nydenue v noriomeHue GoToHOB
[IpY IIEPEXOJIE ATOMA C OJHOTO YPOBHS
DHEPIUM Ha APYroil. Buapl cnekTpos.
CnekTp ypoBHEHN 3HEPrUU aTOMa
BOJIOPOJA.

BoHOBBIE CBOMCTBA YacTHIl. BOJIHBI
e bponnsa. KopryckyisspHOBOIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYXJICHHOE
W3JTy4YCHHE.

TexHn4ecKkue yCcTpoucTaa u
[MPAaKTUYECKOE MPUMEHECHHUE:
CIEKTPAJIbHBIN aHaIKU3 (CIEKTPOCKOM),
n1a3ep, KBAHTOBBIM KOMIIBIOTED

M3yuenne moaenu omnbita Pesepdopna.
[IpoBeneHnEe SKCIIEpUMEHTA 110
HaOJII0JICHUIO JTUHEWYATOTO CIIEKTpa.
Or1eHKa aOCOFOTHBIX M OTHOCHUTEIIbHBIX
MOTPEUTHOCTEN U3MEPEHUMN PU3NYECKHUX
BEJIMYMH.

WN3yuenue moaenu aroma: ToMcoHa,
MJIAHETAPHOM MOJIENIA aTOMa, MO
atoma bopa.

M3ydeHue ciekTpa ypoBHEN SHEPTUH
aToma Bojopojia. OObsICHEHIE
[IPUHIIUIIOB ICMCTBUS U YCIOBHI
0€30IacHOr0 MPUMEHEHHUS CIIEKTPOCKOIIA,
nazepa, KBAaHTOBOTO KOMITbIOTEPA.
PenieHne kaueCTBEHHBIX 3a/1a4 C OIIOPOH
Ha W3yYCHHbIE 3aKOHbI, 3AKOHOMEPHOCTH
1 (U3UYECKUE SIBIICHUS IO TEME

((CTpO@HI/Ie aToMay.
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PacriozHaBaHue QU3NYECKUX SBJICHUHN B
y4€OHBIX OIBbITaX: BOSHUKHOBEHHE
JIMHEWYATOro CIEKTPa U3JIYyYEHUs.
AHaJIM3 KBaHTOBBIX IIPOLIECCOB U
SIBJICHUM C UCIIOJIb30BAHUEM IIOCTYJIATOB
bopa

4.3

ATOMHOE A11pO

DKCIEPUMEHTHI, TOKa3bIBAIOIIIHE
CJIIOKHOCTb CTpoeHu4 sapa. OTKpbITHE
PaguoaKTUBHOCTHU. OTBITHI
Pesepdopaa no onpeneaeHnIo cocTana
PaINOAKTUBHOTO MU3IIyYEHUS.
CaoiicTBa anb(da-, Oera-, ramma-
n3nydyeHus. Bousaaue
PaIMOaKTUBHOCTHU HA KUBbIC
OpTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxiionnast monens siapa I°
eiizenOepra-lMBaHeHko.

3apsig sapa. MaccoBoe 4nciio siapa.
H3oTomsI.

Anbha-pacna. DIEKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacnai. I amma-
W3JIydeHre. 3aKOH PaauoaKTUBHOIO
pacraja.

DHeprus CBsA3M HYKJIOHOB B siIpeE.

M3ydeHne 3KCIepuMEHTOB,
TOKA3BIBAIOIINX CIIOKHOCTH CTPOCHUS
aTOMHOTO s1/1pa.

VccnenoBaHue TPEKOB YacTHI (110
roToBbIM (oTorpadusam). M3yuenue
S1IEPHBIX CUJI, AJIEPHBIX PEAKIUI CUHTE3A
W pacraja, TEpMOSAEPHOrO CUHTE3A.
M3ydyeHne HyKJIOHHOU Mojenu siapa I
eiizenOepra-lBaneHko.

OObsicHEHUE yCTPOIICTBA M MPUMEHEHUS
TO3UMETPA, KaMepbl BUIIbCOHA, AIEpHOTO
peakTopa, aTOMHON OOMOBI.

Pemenue 3a1a4 ¢ Oonopoy Ha IOJTyYEHHbIE
3HaHUSA, B T.4. O 3apsJ€ U MacCCOBOM
quCIe AApa.

PacnosnaBanue Gu3NUECKUX SBICHUN B
y4eOHBIX OIBITAX U B OKPY>KaIOILIEH
PKWU3HH: €CTECTBEHHAs! U UICKYCCTBEHHAs

S nepHbIe CHUIIBL.

PaaAnOaKTUBHOCTD.
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JledbekT macchl sapa.

SnepHeie peakunu. /[eneHue nu cuHTE3
s1ep.

S nepnsiil peakTop. TepMosaepHbIi
cuaTe3. [Ipobaembl 1 TepCreKTUBBI
S17IEPHOM SHEPIETUKH.
DKOJIOTUYECKHUE aCIEKTHI SAIEPHON
DHEPIETHUKH.

DJieMeHTapHbIe YacTULbl. OTKpBITHE
MTO3UTPOHA.

MeTobl HAOIIOICHUS U PETUCTPALIUN
DIIEMEHTAPHBIX YACTUL.
dyHIaMEHTAIIbHBIE B3aUMOICVICTBHUS.
EauHCTBO PU3NUecKOi KapTUHBI
MHpA.

TexHn4ecKue yCTpoucTBa u
MPAaKTUYECKOE TPUMEHECHHUE:!
103UMETp, KaMmepa BuiibcoHa,
sJICPHBINA PEaKTOP, aTOMHast bomba

Onucanue KBaHTOBBIX SIBJICHUU U
MTPOIIECCOB C UCIIOJIb30BAaHUEM
(GU3UYECKUX BEIMYWH: TIEPHO,T
[OJIypacIaia, SHEPrusl CBSI3HM aTOMHBIX
s51ep, 1eeKT Macchl spa.

AHaQJIN3 IIPOLIECCOB U SIBJICHUM C
MCII0JIb30BaHUEM 3aKOHOB U IIOCTYJIATOB:
3aKOH COXPAHEHUS JIEKTPUUECKOTO
3apsiia, 3aKOH COXPAHEHUSI MACCOBOTO
qucia, nocryiarsl bopa, 3aKoH
PaIUOAKTUBHOIO pacnaja.

YyacTtue B paboTe Kpyrjioro crojia
«DyHIaMEHTAJIbHBIE B3AMMOJICUCTBUS.
EnuncTBO puznueckoil' KapTUHBI MUPay.
Vcrionbp3oBanre nH()pOpMAITMOHHBIX
TEXHOJIOTUH JIJIs TIOKCKA,
CTPYKTYPHUPOBaHUsA, HHTEPITPETALIUU U
MpeaCcTaBICHUs] HHPOPMAIIUU TIPU
MOATOTOBKE COOOIIECHUM O TPUMEHEHUH
3aKOHOB KBAaHTOBOU (PM3HUKHU B TEXHHUKE U
TEXHOJIOTUSX, SKOJIOTUYECKUX aCTIEKTax
SIEPHOM DHEPrETUKU

Hroro no paszneny

15
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Pasnen S. JjieMeHThI aCTPOHOMMH M aCTPOPU3UKH

5.1

DneMEeHThbl ACTPOHOMHHU
1 acTpOU3UKH

7

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuKiIaIHOE U MUPOBO33PEHUYECKOE
3HAYECHHE aCTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Be3aus,
IpKWE€ 3BE3/IbI, TNTAHETHI, NX BUIUMOE
nerokeHue. ConHeyHast cuctema.
Connue. CosiHeUHast aKTUBHOCTb.
Hcrounuk sueprumn CoJiHIa u 3BE31.
3BE3/bI, UX OCHOBHBIE
XapakTepUuCTUKU. Jlnarpamma
«CTEKTPaJIbHBINA KJIACC - CBETUMOCTH).
3BE3/bI I1aBHOM
MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD
«macca - CBETUMOCTb» IS 3BE3]T
[JIAaBHOW MOCJIEA0BATEIBHOCTH.
BHyTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKIACHUU U HBOJOIMK ComHIIA
1 3BE3]1. DTalbl )KU3HU 3BE3.
Muneunsiit I1yTs - Hama [ anakruka.
[Tonoxenne n aeuxxeHue CoHuA B
["anakTrke. TUIIBI TATAKTHK.
Panuoramaktuku u kBazapsl. YEpHbIE
NIBIPBI B S1/Ipax FajJaKTUK.

[loaroroska cooO1enuii 00 Franax
Pa3BUTHS ACTPOHOMUHU, O TIPUKIATHOM U
MHPOBO33PEHYECKOM 3HAUYECHUU
ACTPOHOMHUHM, O METOIaX MOTYYEHHUS
HAYYHBIX aCTPOHOMHUYECKUX 3HAHU,
OTKPBITUAX B COBPEMEHHOW aCTPOHOMUM.
H3yueHue COBpEMEHHBIX ITPEICTABICHUM
0 IPOUCXO0XKACHUHU U 3BoItoIMK CoHIa
W 3BE3/I.

M3ydyeHne TUIIOB rajakTHK,
paauoragakTUK U KBa3apoB. M3yueHue
NIBIDKEHNS HEOECHBIX TEJI, DBOJIIOIMHU
3BE31 U BecenenHoil, mpoieccos,
[MPOUCXOIAIINX B 3BE3/1aX, B 3BE3IHBIX
CHUCTEMAXx, B MEXTaJaKTUIECKOU Cpeje,
MacITabHOW CTPYKTYphl BeeneHHoit'.
OObsicHeHue pacmmpeHus: Beenennoit Ha
OCHOBE 3aKOHa Xa00:a.

[ToaroToBKa K 00CYKIECHUIO
HEpEIISHHBIX TPO0JIEM aCTPOHOMHUH.
[IpoBenenue HabOMOACHUIN
HEBOOPYKEHHBIM IJ1a30M C
MCMO0JIb30BAaHUEM KOMIBIOTEPHBIX

MPUJIOAKECHUM ISl ONIPEACTICHUS
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Bcenennas. Paciiupenne BeeneHHom.
3akon Xa00mna. Paz0eranue rajakTuk.
Teopus bonbiioro B3peiBa.
PennkToBO€E M3ITyYeHHE.
MacmtabHasi cTpykTypa BeeneHHow.
Meraranaktuka. Hepeménnsie
MpoOJIEMbl ACTPOHOMHH

0JIO’KEHUSI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro MoJtymapus 1 sipkue 3BE3/BI.
[IpoBenenue HaOMIOACHU B TEIECKOII
JIynsl, mmaner, Muteunoro I[lyrn.
Y4yacTue B AUCKYCCUU O HEPEILIEHHBIX
npoOsemMax aCTPOHOMHH

Wtoro no pazneny

7

Pa3znes 6. O0o01maoIee IOBTOPEHUE

6.1 |O0o06maromiee
MOBTOPCHHUE

4

O06o0011eHne U cucTeMaTh3aIus
CoJIepKaHus pa3aeioB Kypca
«Mexanuka», «MonexkynsipHas
bur3MKa U TEPMOJUHAMUKAY,
«InexkTpoauHamukay, «Konedanus u
BOJIHBIY, « OCHOBBI CIICIIMATILHOM
TEOPUU OTHOCUTEIBHOCTHY,
«KBanToBas puznkay, « I1eMEHTbI
aCTPOHOMUU U acTpohu3uKmu». Poib
(GU3UKY U aCTPOHOMUU B
PKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHOM U ATHUYECKOU cepax
NeATeIbHOCTH YesIoBeKa, pOjib U
MecTO (PU3UKU ¥ ACTPOHOMHUH B
COBPEMEHHOU HAYYHON KapTUHE MUPA,
3HAYEHUE OMMUCATEIbHOM,

Yyactue B JUCKYCCHUH O POJIM (PU3HUKHU U
ACTPOHOMMHU B Pa3JIMUHBIX chepax
NIeATCIBHOCTH YEJIOBEKA.

[ToaroroBka cOOOIIEHUN O MECTE
(bu3nYeCcKoi KapTUHBI MUpPa B Py
COBPEMEHHBIX MPEJICTABICHUM O
MpUPOJIE.

BrimonHeHre y4eOHbBIX 3aaHui,
TIEMOHCTPUPYIOLINX OCBOEHNE OCHOBHBIX
MOHATUM, PU3NUECKUX BEJTUYUH U
3aK0HOB Kypca (pusuku 10-11 xmaccos
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CHUCTEMATU3UPYIOLIEH,
OOBSCHUTENHLHON U MPOTHOCTUYECKON
byHKIMA GU3NIECKON TEOPUH, POITh
buznueckoit Teopun B HOpMHUPOBAHUH
MPEACTABICHUM 0 (PU3UIECKOM
KapTUHE MUpPa, MeCTO (U3NYECKOM
KapTUHBI MUpPA B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE

Wroro no pazneny 4
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
JACOB I10 ITPOI'PAMME
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