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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWUU K pe3ylibTaTaM OCBOCHUS OCHOBHOU
o0Opa3oBaTeNIbHOM ITporpaMMmel, rpeacraBieHHbBIX B PI'OC COO, a takke ¢ yuétoM deaeparbHON
paboueii mporpaMMBbl BOCIIUTAHUS U KOHIENIIMY TPEToaBanus yaeOHoro npeamera «Dusnka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccuwiickoit  @Denepanuu, peaau3ylOMUX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

Conepxanue TporpaMMbl 1O (HU3MKE HANpPaBIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydatommuxcsi 10—11 kmaccoB npu oOydennu ux (usznuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yiapTaTaM OOyueHHUs, a TaKKe YYUTHIBAET HEOOXOJMMOCTb pPEaU3aLUU MEXKIPEAMETHBIX
CBSA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil omnpenensrorcs
OCHOBHbIE 111 U3ydyeHUs (U3UKH Ha YPOBHE CpeIHEro oduiero oOpa3oBaHus, MiIaHUPyEMbIe
pe3yNbTaThl OCBOCHUS Kypca GU3MKH: TUYHOCTHBIE, METAIlpeIMETHBIE, IPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MIpeIMETHBIE PE3YAbTATHI M0 rojiaM OOyUeHUs;

e cojepxaHue yueOHOro npeamera «Pusnkay no rogam oOydeHusl.

du3nka Kak HayKa 0 HanboJiee 0OIMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE YI€OHOTO
MpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBINH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA Jisi €CTeCTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueit m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne GU3NYECKUX 3HAHUH ONpeIeNisieT XapaKTep U pa3BUTUE PA3HOOOPA3HBIX TEXHOJIOT U
B cdepe SHEpPreTUKH, TPAHCIOPTA, OCBOCHMSI KOCMOCA, MOJYYEHHUS HOBBIX MaTEpHaliOB C
3aJlaHHBIMU CBOICTBaMH U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOM BKJIa/ B OpMUPOBAHUE
€CTeCTBEHHO-HAYyYHON KapTHHBI Mupa oOyuaromuxcs, B (GopMuUpoBaHHE yMEHUN HPUMEHATH
Hay4YHBI METO/1 MO3HAHUS NP BHIMOJIHEHUHU UMU YU€OHBIX UCCIICIOBAHUI.

B ocHoBy Kkypca (pusuku st ypoBHS CpeAHEro o0Imiero o0pa3oBaHusl MOJO0XKEH Psij UIEH,
KOTOpbIE MOKHO PacCMaTpHUBATh KaK MPUHIUIIBI €0 TOCTPOCHUSI.

Hoes yenrocmuocmu. B cOOTBETCTBUU € HEH KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBPEMEHHOU (PHU3UKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ Hel MaTepuan Kypca U3k 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sABnsercs (opMuUpOBaHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pPHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npearnosaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
NoTeHIana (pu3nyeckon HayKu, OCMBICIIEHHE CBSA3U Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpIKaHUs,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIIEHOTO MTPUPOONIOIB30BaHUS U
HKOJIOTUYECKOM 0€301MacHOCTH.
CrepXHEBBIMH DJIEMEHTaMHU Kypca (M3UMKHM Ha YpOBHE CpeIHEro oO0Imero oOpa3oBaHUS
ABISIOTCS  (u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUNA O CTPYKTYpE HOCTPOCHHS
¢busnueckoil Teopud, posin (YHTAMCHTAIBHBIX 3aKOHOB M MPHUHIIMIIOB B COBPEMEHHBIX
MNpCACTAaBJICHUAX O IPUPOAC, I'paHULAX NPUMCHUMOCTHU TCOprI, JUIA OIIMCaHUusA €CTCCTBCHHO-
Hay4YHBIX SIBJIEHUH U IIPOLIECCOB).
CucTeMHO-IEeITETFHOCTHBIN MOJIX0/ B Kypce (PU3UKH pean3yeTcs MPekKae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIFHON NEesTeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO KCHOJIB30BAHUE CHUCTEMBI ()POHTATBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
abopaTOpPHBIX pabOT, KOTOphIE B TporpaMme Mo (u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUEHHUYECKUX TPAKTHYECKUX PadoT. BrigeneHne B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MMPOBOAMMBIX IJid KOHTPOJIA M OLCHKH, OCYIICCTBIACTCA YYaCTHUKaAMH 06pa30BaTCHI)HOFO
rporecca UCX0/i1 U3 0COOCHHOCTEN MIIaHMPOBaHUS U OCHalleHus kaObuHeTa Qu3uku. [Ipu 3Tom
obOecnieunBaeTcs OBJIAJICHHE OOyJalOIIMMHCS YMEHHMSIMH IPOBOAUTH KOCBEHHBIE H3MEpEHUS,
HUCCJIe10BaHUA 3aBHCHUMOCTEMN (1)I/ISI/I‘-I€CKI/IX BCIIMYMH W IOCTAHOBKY OIIBITOB II0 IIPOBEPKE
MPEATOKCHHBIX TUIIOTES.
Bonrmoe BHUMaHME YACTACTCA PCIICHUIO pvaéTHI)IX 1 KAa4E€CTBCHHBIX 3a/a4. HpI/I 3TOM
IUTsL pacU€THBIX 3a/1a4 MPUOPUTETOM SIBJISTFOTCS 33]1a9M C SIBHO 3aJlaHHON (DPM3MYECKON MOJIEINBIO,
MTO3BOJISIOIINE IPUMEHSTh H3y4YeHHBIC 3aKOHBI 1 3aKOHOMEPHOCTH KaK M3 OJJHOTO pa3Jiena Kypca,
TaK W HHTCTPpUPYSA 3HAHUA H3 Ppa3HbIX pPas3aciioB. JIJ'IZ KauCCTBCHHBIX 3aJa4 IPUOPUTETOM
SBIISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (PU3UYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolend >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJETM Uil CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuasbHO-TEXHUUYECKOMY
obecreueHnIo yueOHOTo mpoiiecca 0a30BbIi ypoBEHB Kypca (DU3UKH Ha YPOBHE CPETHETO OOIIETO
o0pa3oBaHUs JODKEH M3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KaOuHeTa GU3UKHU WK B YCIOBHUSAX
MHTErPUPOBAHHOTO KaOMHETa MPeIMETOB €CTeCTBEHHO-HAY4YHOIO LWKIa. B kabuHere Qusuku
JOJKHO OBbITh HeoOxoauMmoe J1abopaTopHOe OOOpyJOBaHHE Ui BBHINOJIHEHHS] yKa3aHHBIX B
porpaMme o (PU3HNKe yUeHHYECKUX MPAKTHUECKUX paboT U IEMOHCTPAIIMOHHOE 000pYI0BaHNE.
JlemoHcTpamoHHOEe 000pynoBaHHe (OpPMHUPYETCS B COOTBETCTBUU C TMPUHIUIIOM
MUHUMAaJIbHON TOCTATOYHOCTH U 00ecredynBaeT MOCTAaHOBKY IEPEUYHCIECHHBIX B MpOrpaMMe Io
¢bu3MKe KIIOYEBBIX JEMOHCTpAlUi Ui HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUYECKUX U (DYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaboparopHoe oOopymoBaHUE ISl YYCHHUYECKUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMaTUYECKHMX KOMIUIEKTOB U OOecleyrBaeTcss B pacuéTe OJHOTO KOMILUIEKTa Ha ABYX
oOyuaronuxca. TeMmarndyeckue KOMIUIEKTHI J1aOOPATOPHOTO OOOPYIOBAaHMS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BaHUHM AHAJIOTOBBIX W LU(POBBIX MpHUOOPOB, a TaKKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.
OCHOBHBIMU IIENIAMH U3y4eHHsI (PU3UKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOydalolMXCsl K Hay4YHOMY H3YYEHUIO
IPUPOJIBI, PA3BUTHE UX HWHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABIEHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpMHUpPOBaAHUE
UCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3YUeHHs] OCHOB CTPOCHHMS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opmupoBanue ymMeHUI OOBSICHATH SBICHHS C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUH U
Hay4YHBIX JIOKA3aTEIbCTB;

e (opmupoBaHue NPEACTABICHUN O poJid (PU3UKHU JJIsi PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH.

JlocTiokeHne 3TUX Lenel oOecreyrBaeTcss PEelIeHHeM CIEAYIOIUX 3a/Jad B Ipolecce

M3ydeHHs Kypca GU3UKU Ha YPOBHE CpeTHero o0mero o0pa3oBaHus:

e npuoOpeTeHHe CHCTEMBI 3HAHUH 00 OOMMX (HU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHUSX, BKITIOYAsT MEXaHUKY, MOJICKYJISIPHYIO (DU3HKY, SJIEKTPOUHAMUKY, KBAHTOBYIO
(U3HKY U DJIEMEHTBI aCTPO(DU3HKHY;

e (opmupoBaHuMe YMEHHI MNPUMCHITh TEOPETUUSCKUE 3HAHUSA Ui OOBSICHCHUS
(Gu3HYECKUX SBJICHWA B TPHUPOJE W JUIS NPUHATHS TPAKTHUSCKUX PEIICHUH B
MMOBCEIHEBHOM JKU3HU;

® OCBOGHHE CIIOCOOOB pEIICHUS pa3IMYHBIX 3a/Jad C SIBHO 33JaHHOW (PH3HMUECKOU
MOJIENBIO, 32/1a4, IT0IPa3yMEBAIOIINX CAMOCTOSTEIFHOE CO3aHne (PU3NIECKON MOIeIH,
aJICKBaTHOW YCJIIOBHUSIM 3a/1a4U;

e [OHUMaHUE (U3HYSCKUX OCHOB W TPHUHIIMIIOB JICHCTBUS TEXHUYCCKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS HA OKPYKAIOIIYIO CPENY;

® OBJIQJICHHE METOJaMH CaMOCTOSTEIIBHOTO TUIAHUPOBAHUS W MPOBEICHUS (PU3NICCKUX
OKCIIEPUMEHTOB, AaHAIM3a ©  WHTEPHpeTali  HHPOPMAIMH,  OTpPEACIICHUS
JOCTOBEPHOCTH TMOJTYYEHHOTO Pe3ysIbTara;

® CO3/JaHUE YCIOBUH JJIS pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOU
NeSITeIbHOCTH.

Ha wmsydyenue ¢usmku (6a30BbI YpOBEHb) HAa YpOBHE CpeAaHero oOmiero oOpa3oBaHHS
otBoautcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenio), B 11 kimacce — 68 yacoB (2 yaca
B HEJIETIIO).

[Ipemaraemerit B mporpaMme 1o (pu3uke nepeueHs Ja00paTOPHBIX M MPAKTUYECKUX padboT
SBJIIETCS PEKOMEHIOBAHHBIM, YYMTEIb J€JIaeT BBIOOp MPOBEACHHUS JabOpaTOpHBIX paboT U
OTIBITOB € YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.

[IporpaMma moJIHOCTbIO COOTBETCTBYET IPOrPAMMe BOCIUTATEIHHOU PaOOThI IIIKOJIBI.



COILEPKAHUE OBYUEHUA

10 KVIACC

Pa3nes 1. @u3uka U MeTOAbI HAYYHOIO NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mO3HaHUsA OKpyxarouiero mupa. Pomib
SKCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS MIPUPObl. DKCIIEPUMEHT B (pr3HKeE.
MonenupoBanue (U3NYECKUX sSBICHUNA W TpolieccoB. Haydnble rumote3sl. Ouzndeckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HYECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.

Pons m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MIPAKTHUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble 1 IU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMBbl KoopauHaT. Clo)kKeHHe TepeMeIeHu 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELIEHUS MaTepUAIbHON TOUKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MATEpUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTh. [lepnoa u yactoTta
oOpatenus. LleHTpocTpeMuTeNnbHOE YCKOPEHUE.

TexHuueckne ycTpoucTBa U IPAKTUYECKOE IPUMEHEHHUE: CIIUIOMETD, IBUKEHUE CHAPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, MIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue ABr>KeHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH pu IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEAEIICHUS] MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLICHHS MEXKY MYTSIMU, IPOHIECHHBIMH TEJIOM 3a IOCJIEI0BATEbHbBIE

paBHbIE IIPOMEKYTKM BPEMEHM IIPU PABHOYCKOPEHHOM [BMKEHUU C HAYaJIbHON CKOPOCTHIO,
PaBHOU HYIIIO.

N3ydeHue nBuKeHH MIapUKa B BI3KOU KHUAKOCTH.
N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepeoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Hbrotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenus (1mokosi, CkoJibxkeHus, kauenus ). Cuna tpenus. Cyxoe tpenue. Cuina
TPEHHS CKOJIBXKEHUS U cuia TpeHus nokos. Koaddumment tperus. Cuma cOnpoOTUBICHHS TPU
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[locTynarenbHo€ U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpauieHus. [limeqo cuiibl. Y citoBUst paBHOBECHS TBEPAOTO
Tena.

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoit 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BPAILlCHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprus maTtepuanbHOW Toukd. Teopema 00 M3MEHEHHH KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple W HEMOTEHIUANbHbIE CHIIbL. CBsi3b PaOOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Telna Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE NIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U X ONBITHOE 000CHOBaHHUE.
Bpoynosckoe nemxkenue. Auddysus. Xapakrep ABMKEHUS U B3aUMOJICHCTBUS YaCTHII BEIIECTBA.
Monenu cTpoeHus ra3oB, )KUJIKOCTEH U TBEPABIX TNl U 00BSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
aTHX Mojeneil. Macca u pasmepsl MoJiekyi. KonruectBo BemtectBa. [loctosinaas ABorapo.

TemmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KUHETHUYECKONH TEOpPHH
uaeanpHoro rasza. AOCOJIIOTHas TeMmIeparypa Kak Mepa cCpelHeld KHHETHMYeCKOW >SHepruu
TEIUIOBOTO ABMKEHUS yacTul rasa. [llkama remnepatyp KenbBuHa. ['a30Bbie 3aKOHBL. YpaBHEHUE
MenneneeBa—Kianeiipona. 3akon JlanbTona. M3ompoieccsl B HACATIBHOM Tra3e ¢ MOCTOSHHBIM
KOJIM4EeCTBOM BellecTBa. ['paduyeckoe mnpeacTaBieHHE HM30MPOIIECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHudeckune ycTpoicTBa U MIPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, Gotorpaduu  MOJIEKYIT
OPraHM4YeCKUX COCTMHEHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aAUMOICHCTBHSL.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATBHOTO I'a3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHil 00béMa
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TApaMETpaMU COCTOSTHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHSAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ u3MeHeHus. KonmndyecTBo TemoTsl U pabota. BHyTpeHHSIs SHEPrUsi 0JJHOATOMHOTO
UJeanbHOTO Ta3a. Buael Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIydEHUE. Y elIbHast
TEII0EMKOCTD BelecTBa. KonuecTBo TEmIOTHI pH TeIUIoNepeaaye.

Ilonsitue 06 anmabatHOM mnpouecce. llepBbiii 3akoH TepmoauHamMuku. IIpuMeHeHue
MIEPBOTo 3aKOHA TEPMOJIMHAMUKH K M3ompoleccaM. I'paduueckas natepnperarys paboThl rasa.

Bropoii 3akoH TepmoauHamMuku. HeoOpaTuMoCTh MpoLeccoB B IPUPOJE.

TennoBbie MamuHbl. [IpuHIIUTIBL NeiicTBUS TemIoBbIX MantuH. [IpeoOpa3oBanus SHEPrUu B
TeruIoBbIX MamnHax. Koadgduuuent nonezxHoro aeictus TemioBoil Mamuusl. Lukia Kapao u ero
KO3 QUIUEHT MOJIE3HOTO JeHCTBUS. DKOJOTHUECKUE MPOOIEMBI TEMIOIHEPTETUKH.

Texnuyeckne ycTpoWcTBa M IPAKTHYECKOE IPUMEHEHME: JABUIaTelb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIMIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHUH pPaOOTHI: BBUIET MPOOKH W3
OYTBUIKM O] AEHCTBUEM CXKAaTOTO BO3/yXa, HarpeBaHue 3(upa B JJIaTyHHOU TpyOKe MyTEM TpeHHs
(BUIEOAEMOHCTpALIHS).

N3meneHne BHyTpEeHHEN aHepruu (TeMIepaTypsl) Tejla Ipy TeIionepeaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTaTEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue ynenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u koHAeHCanus. Mcapenue u kunieHue. AOCOTIOTHAS M OTHOCUTEIIbHAS
BJIQXXKHOCTh BO31yxa. HacklieHHbI map. YienbHas TemioTa mapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIepaTypbl KUIIEHUS OT AAaBJICHUS.

Tépnoe Teno. Kpucramnuueckue u amopgHbie Terna. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.
Kunkue xpucramnel. CoBpeMeHHble Marepuayibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa miasyeHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

Texnuyeckne ycTpoWcTBa W MPAKTHUYECKOE IPHUMEHEHHUE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUU TIOJYYEHHsI COBPEMEHHBIX MaTepHajoB, B TOM YHCIIE HAHOMATEpUAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue npu NOHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnionenue HarpeBaHus U MiIaBJIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

Pa3znen 4. diiekTpoauHaAMHKA

Tema 1. Dnekmpocmamuka

DnekTpu3alusa Tell. OJEeKTpudyeckuil 3apsan. JlBa BuAa SIEKTPUYECKUX 3apsAJIOB.
[IpoBOAHUMKH, TUAIEKTPUKH U MOJTYIPOBOJIHUKH. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3apsiaa.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM  3apsi.
Onektpuyeckoe mnoje. HampsxéHHocTh 3nekTpuueckoro mnois. [lpuHnun cynepno3uuuu
3JIEKTpUUECKUX MojieH. JIMHuK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO TMOJIS.

PaboTa cun anekTpocrarnueckoro noiis. [lorennuan. PasHocts norennuanos. [IpoBoaHUKH
U IUAJICKTPUKHU B JIEKTPOCTATUUECKOM TT0Jie. J{UanekTpuueckas mpoOHUIIaeMOCTb.

OnektpoéMKkocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBAa M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOPOB, KOHAECHCATOP, KOMHUPOBATIBHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jemoncmpayuu

YCeTpoUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.



[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTU4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT IUIOIIAIH [IJIACTUH, PACCTOSHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwlit 31exkmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DneKTpUUeCKUuil TOK. YCJIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOTro ToKa. VMcTOUuHMKM TOKa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIEIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIHOCTh JEKTPHUYECKOTO TOKa.

DNeKTpOABUKYIIasi CUJIa U BHYTPEHHEE COMPOTUBIECHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) AeKTprudeckoi renu. KopoTkoe 3aMpIkaHue.

DneKTpOHHas TPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHUS] METAJIIOB
oT Temmneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonympoBoaanku. CoOCTBEHHass W TPHUMECHAs MPOBOJUMOCTh TMOJYIPOBOIHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX MW pacIjlaBax 3JICKTPOJIUTOB. ODJIEKTPOJIUTHUECKAS
JUccolanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENIbHBIN pa3psaa. MosHus.
[Tna3ma.

TexHuueckne ycTpoicTBa U MPAKTUUYECKOE IPUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
UCTOYHUKHA TOKA, DJEKTPOHArpeBareibHble NPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIA  JMOJ, TEPMUCTOPI U  (POTOPE3UCTOPHI,
MTOJIYIIPOBOJIHUKOBBIN IMOJ, FaJbBaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAIPSHKCHUS.

3aBUCUMOCTb COINPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAJH
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelnaHHoe coeIMHEHUE MPOBOJHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYLIEH cuiibl. KOpoTkoe 3ambplKaHUE TaJlbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

HckpoBoii pa3psia 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHne cMEaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIBI HCTOYHUKA TOKA M €M0 BHYTPEHHETO CONPOTUBIICHUSI.

Habmonenue snexrponusa.

MexnpeamerHblie CBA3U



Nzydyenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTWKH, OWOJIOTUH, XHMHHU,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nouwamus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, THUmoTe3a, (u3uyeckas BENUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
AKCIEPUMEHT, MOJIETUPOBAaHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: perieHre CUCTEMbl ypaBHEHUH, TuHEeHas GyHKIus, mapadoia, rurnepboa,
uX rpaduku u CBOMCTBA, TPUTOHOMETPUUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHT'€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HX IPOEKLUMHU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

buonocusn: mexanuueckoe IBIWKEHUE B KUBOU npupoie, nudpdysus, ocMoc, TerooOMeH
KUBBIX OpraHU3MOB (BHJIbI TEIUIONEpENIadH, TEMJIOBOE PABHOBECHE), SJIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, XKUIAKOCTEW U Ta30B, AJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, SJEKTPOJIUTHYECKAS JUCCOLIUAIINS, TralbBaHUKA.

T'eoepagus: BIaxXHOCTH BO3IyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKEe IBUKEHUH C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHMKE, TOJIIMITHUKHN, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET U Jpyrue), JBHUraTellb BHYTPEHHEro CropaHusi, MapoBass TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOIMH,  D3JEKTPOCTATHYECKas  3allluTa,  3a3eMJICHHE
NIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIM NpUHTEp, 3NIEKTpOHArpeBaTeibHble  MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE IIPUOOPBI, T'aJIbBAaHUKA.

11 KJIACC

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMOneiCcTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
Bekrop marautHoM uHAyKuU. [[pyuHIUI Cyneprno3uiiui MarHuTHBIX 1oJied. JIMHUKM MarHUTHOM
nHAyKuuu. KapTuHa TuHUN MarHUTHOM MHIYKIIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHOE 1osie IpPOBOJHUKA ¢ TOKOM. KapThHa JIMHMA MHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcrena. BzaumoaeiicTBre NpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalpaBJICHUE.

Cuna JlopeHua, e€ Moaynab W HampaBieHue. J[IBWkeHHE 3apsyKEHHOM YacTULBl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenra.

SBneHue HIEeKTpOMarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMN Dapases.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CHUJIAa MHIAYKIUU B TNPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIIMH. DIEKTPOIBUKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.



TexHuueckue ycTpoilcTBa W IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHBIE MAarHuThl,
AJIEKTPOMArHMTBHI, 3JIEKTPOJBUrATEINb, YCKOPUTEIIN JIEMEHTAPHBIX YAaCTHUILL, UHIYKIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUY UHIYKIMY MAarHUTHOTO IOJISL.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHIa Ha MOHBI SJIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOW MHIYKIINH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI UHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
ITOTOKA.

SIBrieHNE CAaMOUHIYKIINY.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenne MarHuTHOTO IMOJI KaTyIIKHA C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOIO MAarHATa HA PaMKY C TOKOM.

HccnenoBanue sBIIEHUS 3J€KTPOMArHATHOM MHIYKIIMH.

Paznea S. KosreOanust u BOJIHbBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmMHble KOAe0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHWsA. [ apMoOHHMUYeCKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeObanwit. [IpyKUHHBIH MasSTHUK.
MareMaTnueckuii MasTHUK. Y paBHEHHE TapMOHUYECKUX Kojiebanwuii. [IpeBpamienue sHepruu npu
TapMOHHYECKUX KOJICOAHUSX.

Konebatenpubiii kOHTYp. CBOOOIHBIE SJICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOaTeIbHOM KOHTYype. AHAJIOTUS MEXKIy MEXaHHWYECKUMH M DJICKTPOMArHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUHM B HACATHHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYK/ICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyXI€HHBIC 2JIEKTPOMArHUTHBIC KOJICOAHMS.

[Tepemennbiii Tok. CUHYCOMAQIBHBIN NEPEMEHHBIM TOK. MOIIIHOCTh MEPEMEHHOIO TOKA.
AMIUTMTY/IHOE U ICHCTBYIOIIEE 3HAUCHUE CHUJIBI TOKA U HATPSHKEHUSI.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTUYECKHE PUCKU TPU MPOU3BOJACTBE dJIeKTpodHepruu. KynbTypa HCHOIb30BaHUS
ANIEKTPOIHEPT U B TIOBCEAHEBHOM JKH3HU.

Texuuueckne ycTpoilcTBAa M NPAKTHUECKOE TMPUMEHEHHUE: SJICKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue mapamMeTpoB KoseOaTeNbHON CUCTEMBI (IPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habnronenue 3aTyxarommx KojaeOaHHi.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOTHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.



OcuumiorpaMmel  (3aBUCUMOCTH  CHJIBI  TOKA M HANPSDKEHHST OT BPEMEHM)  JUIS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COEIUHEHUU PE3UCTOPa, KATYIIKHM WHAYKTUBHOCTH U
KOHJIEHCATOpa.

Mogenb TUHUM 3IEKTPOTIepEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IEMM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYIIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHuveckue BOJIHBI, ycioBus pactpoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JiuHa BOJHBL [lomepeuHble W TpoJOJbHBIE BOJHBL. MHTepdepenius u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3JYYCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHTanus BekTopoB E, B, V B anexkrpomarauTHoii BoaHe. CBONHCTBA AIEKTPOMArHUTHBIX BOJIH:
OTpaXEHHE, TIpeJioMJieHue, Tnojsapu3anus, audpakmus, wuHTepdeperus. CKopocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe SJeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHIMIB paguocBs3u U TeneBuaeHus. Paguonokanms.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

Texuuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHblE MHCTPYMEHTHI,
yIbTPa3BYKOBash JUArHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PaJUoONpUEMHHK, TEJIEBU30D,
anTeHHa, Tenedpon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpoCTPaHEHUE TOTIEPEUHBIX U MPOI0JIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue otpaxkeHus U IpeaoMIIeHUS MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHunu u Jupakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOI pe30HAHC.

Habmionenue cBSI3M T'POMKOCTH 3ByKa W BBICOTHI TOHAa C aMIUIUTYIOW M YacTOTOU
KoJieOaHUH.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IIPEIOMIICHHE,
noJisipu3anus, AMdpakuus, uHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmosnHeiiHoe pacripocTpaHeHHe CBeTa B OJHOPOIHOU cpejie.
JIyud cBera. ToUEYHBIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHe HM300paK€HUH B IUIOCKOM
3epKaje.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHud. [lonHoe BHyTpeHHee oTpaxkeHue. l[IpenenbHbIi Yroj MOJHOTO BHYTPEHHETO
OTPAXKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6emoro ceera. Ler.



Cobuparomue W paccewBaromue JHUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOsIHHE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysia TOHKOM JIMH3BIL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas omntuka. Wurepdepenuus cBera. KorepeHTHble HWCTOYHHKHU. Y CIOBUSA
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcIoBHE HaOIIOJACHUS TIJIaBHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBEeTa Ha JU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIH arnmapart, MUKPOCKOTI, TEJIECKOI, BOJIOKOHHAS OTNITHKA, TU(PpaKITHOHHAS pelIéTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonHeliHOE pacmpocTpaHEHUE, OTpaXEHHE W TpelomiieHHe cBera. OnTHYecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubpl NMPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynmarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTULIBI. DHEPIUsl MOKOSL.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNasnenue cera. OnbiTel I1. H. JIeGenena.
XHUMHUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. Ilocrynarer bopa. M3nyyenne n mornomenre GOTOHOB MPH HEpexoe aToMa ¢
OJIHOTO YPOBHS dHEpruu Ha apyroil. Bunel cnektpos. CrieKTp ypoBHEW 3HEPTHH aTOMa BOJIOPO/aA.
BonHoBbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckyasipHO-BOJIHOBOU Tyaanu3M.
CrioHTaHHOE U BBIHYXJCHHOE U3ITyYCHHUE.
TexHuueckre yCTPOMCTBA W NPAKTUYECKOE INPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(ciekTpockom), Ja3ep, KBAaHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mogens ombiTa Pezepdopaa.
Onpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenune nuHeHYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTHI, I0KA3bIBAIOIINE CI0KHOCTh CTPOEHUS s1pa. OTKPBITHE PaMOAKTUBHOCTH.
OmneiTer Pe3epdopaa nmo onpeneaeHuIo cocTaBa paauoakTUBHOTO u3mydeHus. CBoicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue painoakTUBHOCTH Ha >KHUBbIE OPraHU3MBI.
OTtkpeITHE TIPOTOHA M HeHWTpoHA. HykionHas monens siapa I 'eizendepra—Banenko. 3apsi
sapa. MaccoBoe uuncio sapa. Mzoromnst.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaoOaKTUBHOIO pacraja.
DHeprus cBA3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt maccsl sipa.
SAnepuble peakuuu. Jlenenvie u cuHTE3 SA€Ep.
SAnepubiii  peaktop. TepmosmepHsiii cuHTe3. IlpoOmeMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIONEHUS U PETUCTPALIUU dJIEMEHTAPHBIX YaCTHII.
®dyHaaMeHTanbHbIe B3auMoieiicTBusl. EqMHCTBO pusnueckoit KapTUHBI MHpa.
TexHnueckne ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuil (o TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU
Oranel pa3BuTUs actpoHomui. [IpukiiagHoe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMUMU.



Bun 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/b], MIIAHETHI, UX BUAMMOE JIBH)KECHUE.

ConneuHnas cucrema.

Connue. ConneuHass akTUBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTePUCTUKH. JlnarpaMmMa «CIeKTPpaIbHBIM KJIaCC — CBETUMOCTBY. 3BE3/bI TJIABHOU
[IOCJIEIOBATEIPHOCTA.  3aBUCHUMOCTh ~ «Macca — CBETHMMOCTb» JUIsl  3BE3J  TJIaBHOM
nocienoBareabHocTU.  BHyTpenHee crpoeHue 3BE31. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKACHUU U 3BoJronu CoJlHILIa U 3BE3/1. DTarnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuky u kBasapel. Y€pHbIe AbIPHI B sApax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmoenust HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJIeNIeHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o0maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHOW U
3THYECKOH cepax AesTeTbHOCTH YeI0BEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOM
HaydHOW KapTHHE MHpa, poJib (u3nyeckoil Teopun B (HOPMHPOBAHWU TPEACTABICHHUN O
(bU3UYeCKON KapTHHE MHpaA, MECTO (DPU3MYECKON KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX NPEJCTaBICHUN O IPUPOJIE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢uzumku 06a3oBoro ypoBHS B 11 Kimacce OCymecTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXIPEIMETHBIX CBSA3€M C KypcaMH MAaTeMaTUKH, OHOJIOTUH, XUMHUH,
reorpauu U TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsamusi, CBA3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4yHbId (akT, rumoresa, (Qu3myeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIb, U3BMEPEHHE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbI M HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00MS TPEYTOJIBLHUKOB, OIMIPEIeIeHHE TUIOIAIU TUIOCKUX GUryp u o0béma Ted.

buonocus: anekrpudeckue IBJICHU B )KUBOU MPUPOIE, KoyieOaTeNbHbIe IBUKEHUS B )KUBOI
MPUPOJIE, ONITUYECKUE SIBJICHUS B AKUBOM NPUPOJE, NEHCTBUE paarallii Ha )KUBbIE OPraHU3MBI.

Xumusi: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKass CTPYKTypa TBEPIBIX Ted,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
IIOBEPXHOCTH, NIPEJICKA3aHNE 3EMIIETPACEHUH.

Texnonocus: TMHUM DIEKTPOIIEpENAy, TEHEPATOP MEPEMEHHOIO TOKa, 3JIEKTPOJIBUTATEIIb,
WHIYKIIMOHHAS Te4yb, pajap, paJuoONpuEéMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIKEHHE  CICAYIOIMIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YIIBTATOB.

JJMYHOCTHBIE PE3YJbTATBI

JIMIHOCTHBIE PE3yIbTaThl OCBOCHUS ydeOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarONINXCSl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TMO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHUHCKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IMPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpaIaHCcKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh TPAKIAHCKOW TO3WIMU  OOYYaroIIerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEILHON OpraHU3aIiH;

YMEHHE B3aMMOJICHCTBOBATh C COIMAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOH M BOJIOHTEPCKOW JIEATEILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTh POCCHMCKON TPaXKIaHCKON MJICHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM pPOCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUIO M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ICSITEIBHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpya0BOro BOCIIMTAHHUSI:

HMHTEPEC K Pa3IMYHBIM cepam MpoecCuOHANBHOM AeITeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM
¢ (Qu3MKONH M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPHI, OCO3HAHHWE TIIOOAIBLHOTO XapakTepa
AKOJIOTHYECKUX MPOOIIEM;



IJTAHUPOBAHUE U OCYILIECTBJICHHE ICHCTBUN B OKPYKAIOIIEH CpeJie Ha OCHOBE 3HAHUS TeNeh
YCTOWYHBOTO Pa3BUTHS YECIIOBEUECTBA;

pacIIMpeHue OMbITa JAEATEIHHOCTH OSKOJOTHYECKON HANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHME IICHHOCTH HAYYHOU JIEATEIHbHOCTH, TOTOBHOCTh B TPOIIECCE M3YUCHUsT (DU3HKHU
OCYIIIECTBIISTh IPOSKTHYIO H UCCIIEIOBATEIBCKYIO JICSITEIBHOCTh HHINBHIyaTbHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble joruyeckue neiicTBus:

CaMOCTOSITENIBHO (DOPMYJIMpOBATh M aKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh e€
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33/IaBaTh TapaMeTPhl U KPUTEPUH UX JTOCTIDKCHUS,

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHUATbHBIX
1 HEMaTePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NESTEIHLHOCTH,

KOODAMHUPOBAaTh W BBINOJIHATh PAa0OTy B YCJIOBUSAX pPEaIbHOTO, BHPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE IPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

BIIQJICTh HAyYHOW TEPMHHOJIOTHCH, KIFOUEBHIMH TIOHATHSAMH W METOJIaMH (DU3NYECKOMH
HaYKH;

BJIQJICTh HAaBBIKAMH y4eOHO-HMCCIIEIOBATEIbCKON M MPOEKTHON JEATEIILHOCTH B 00JacTH
(GU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIILHOMY TIOMCKY METOJIOB PEIlIeHUs 3a1a4
(U3NIECKOTO COACPIKaHMS, TPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMS,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYECHHIO HOBOTO 3HAHUS, €0 HWHTEPIpPETAIIHH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIUYHBIX YUCOHBIX CUTYAIIUSAX, B TOM YUCJIC IIPH CO3IaHUH
y4eOHBIX POEKTOB B 001aCTH (DU3HKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
THIIOTE3Y €€ PEIICHUs, HAXOAUTh apTYMEHTBI IS I0Ka3aTeIbCTBA CBOMX YTBEPIKICHH, 33/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

aHAJIM3UPOBATH MOTYYCHHBIE B X0JI€ PEIISHH 3a/1a4H Pe3yAbTaThl, KpUTHUECKU OIICHUBATh
WX IOCTOBEPHOCTH, MPOTHO3WPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM AESITENFHOCTH, B TOM
qHclie IPU U3YUYEeHUU (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb NePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KUIHEACITETbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPIPETAHIO HHPOPMALIUY PA3TUYHBIX BUIOB U (HOPM IPEACTaBICHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHUN SPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTUEHBI, pECYpCOCcOepekeHNsl, IPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaYeHUs MH(OPMALIMU U LI€JIEBON ayAUTOPHH, BBIOHPAsi ONTUMANIBbHYIO (POPMY ITPEICTaBICHUS
U BU3yaJIU3alluH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHO3HaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ U CMAT4YaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HMCIIOJIH30BAHUEM S3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUI C y4€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

MPUHUMATh II€JIM COBMECTHON JCSATEIHHOCTH, OPraHU30BBIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ TOCTHKEHHIO: COCTABIISTh IUIaH IEUCTBUM, pACHIPENEIIATh POJIU C YYETOM MHEHHUIA
YYaCTHUKOB, 00CY)XIaTh pe3yIbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboTaHHBIM KPUTEPHUSIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbI€ 1eCTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aCTPOHOMUU, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITEJIBHO COCTaBJIATh IIJIAaH PEIICHUSI PACUETHBIX M KAYECTBEHHBIX 3ajady, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNnaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO SPYIUIIUU B 00JIACTH (PU3UKHU, IOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESTEIBbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

HCII0JIb30BaTh MPUEMBI peieKCcrn /Ui OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U a@pTyMEHTBI IPYTUX PU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHS CpellHero oOiiero oopa3oBaHusl y 0Oy4YarOIIMXCsS COBEPIIECHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIupoBaHus, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBe/IeHUE, CIOCOOHOCTh AN TUPOBATHCS K SMOIMOHATIBLHBIM U3MEHEHUAM U TPOSIBISATH
rMOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, UHUIIUATUBHOCTh, yMEHHUE JIEUCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

MNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepUHUaIbHas CUCTeMa OTCYETa, aOCOJIOTHO TBEPAOE TENO, WICANBHBIA Ta3, MOJIEIU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DHIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (U3WYECKHE SBJICHUS (MPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JBUKEHHE M0 OKPYKHOCTHU, HHEPITUS, B3auMOoIeicTBHUE Tel, Tuddy3usi, OpOyHOBCKOE IBHKEHHUE,
CTpOEHUE KUAKOCTEH U TBEPIBIX Tell, U3MEHEHUE 00bEMA TeN MPH HArpeBaHUU (OXJIAXICHUN),
TEIJIOBOE pPAaBHOBECHE, HCIIAPEHUE, KOHJIEHCAllWs, IUIABJICHHE, KPHUCTAJIM3ALMS, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHHUE IaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBS3b
MEX]y IMapaMeTpaMu COCTOSIHUSI ra3a B H3OIpoIleccax, AJIEKTPHU3alus TeJl, B3auMOJECHCTBUE
3apsJI0B;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUJIA, UMIYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIHAJbHAs SHEPrus, MeXaHudyeckas paboTa, MEXaHWYECKas MOIIHOCTb; IPH
OTHMCAaHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI UCIIOIb3YEMBIX BEJTHUUH, X 0003HAYCHUS
U eIUMHUIBI, HAXOJUTh (POPMYJIBI, CBS3BIBAIOIINE TAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU
BEJIMYNHAMH;

ONMCHIBATh H3YyYEHHBIE TEIUIOBbIE CBOMCTBA TEJl U TEIUIOBBIE SBJIECHUS, HCIOJIb3YS
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUYKEHHUSI MOJIEKYJ, CpPEJHEKBaJApaTU4Hasi CKOPOCTb MOJEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOA(PQPHUIMEHT MOJIE3HOTO ACUCTBHS TEIJIOBOTO
JIBUTATEIIS; IPY OTIMCAHUH MTPABHIILHO TPAKTOBATh (DU3MUYECKHI CMBICI HCIIOJB3YEMbIX BEIWYHH,
uxX O0003HAYEHUS M EIUHMIIBI, HAXOIUTh (OPMYJbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITUYNHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIECTBA U 3JIEKTPUUYECKUE SIBICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAJN, Pa3HOCTh IOTEHLUANOB; TMpPU OINHUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUH CMBICT HCIIOJNB3YEMbIX BEIMYMH, WX OO0O3HAUYCHUS W EIWHUIIB;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETHYMHY C PYTUMH BETHYNHAMH,

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHIMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonsr HproToHa, 3aKoH coxpaHeHus
MEXaHMYECKOW SHEPTHH, 3aKOH COXPAHEHUS UMITYIIbCA, IPHHIIUI CYMEPIIO3UITUH CHII, TIPUHIIATT
paBHOMPABUS MHEPLHUATIBHBIX CUCTEM OTCYETA, MOJEKYISIPHO-KUHETHUECKYIO TEOPHIO CTPOCHUS
BEII[ECTBA, Ia30BbI€ 3aKOHBI, CBA3b CpPEAHENW KHWHETMYECKOW HHEPIHMHU TEIUIOBOTO JIBUYKEHHS
MOJIEKYJT C aOCONIOTHOW TeMMepaTypol, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KynoHa, npu 3ToM paznuyars cioBecHy0 GOopMyIHPOBKY 3aKOHA,
€ro MaTeMaTHYeCKOEe BhIPAKEHUE M YCIOBUS (TPaHUIIbI, 00IaCTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIEC MPUHIUIBI JEHCTBUS MalIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyath yCIOBHS MX O€30M1aCHOTO MCIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI IO HCCIENIOBAaHUIO (PU3MYECKHX SIBJICHUII M MPOLIECCOB C
UCIIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpEHui, TMpu 3TOM  (POpPMYIHPOBATH
npoOiemy/3agady U TUIOTE3y y4eOHOT0 SKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEJI0KEHHOTO
00opynoBaHus, IPOBOAUTH OMBIT U (POPMYIUPOBATH BHIBObI;

OCYILIECTBIISITh MPAMBIE U KOCBEHHBbIE H3MEPEeHUs (U3UYECKUX BEITUYHMH, TpPU ITOM
BBIOMpATh ONTUMAIbHBIA CHOCOO H3MEpPEHUs U HCIOJIb30BaTh H3BECTHBIE METOJBI OLIEHKU
MOTPEIIHOCTEH U3MEpPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXTy GPU3NUYECKUMU BEIMUYMHAMU C UCIIOIB30BAHUEM MPAMBIX
U3MEpEeHul, MpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3yIbTAThl IMOJIY4YEHHOM
3aBUCHUMOCTHU (PU3NYECKUX BEIMYUH B BUI€ TAaOIUI U TpadUKOB, AeTIaTh BHIBObI 10 Pe3yJIbTaTaM
HCCIIEIOBaHUS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM UM  TMPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PyI0BAHHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACU€THl M OLICHUBAThH PEAIbHOCTH MOTyYSCHHOTO 3HAUeHUS! (PU3HMUECKON BETMYMHBI;



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOPOW Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUCCKUE SIBIICHHS,

WCIOJIb30BATh MPH PEIICHUH y4eOHBIX 33]]a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU
IV TIOUCKA, CTPYKTYPHPOBAHMS, HWHTEPIPETALUH M NPEACTABICHUS Y4eOHOW W Hay4dHO-
MONYJISIPHOM MH(pOpPMaLUy, TOJYYEHHON U3 PA3INYHBIX ICTOYHUKOB, KpUTUUECKU aHATIU3UPOBATh
MOJIy4aeM Y10 HH(POPMALHUIO;

MIPUBOJIUTH HPUMEpPHI BKJIAJA POCCUMCKHUX M 3apyOexkHBIX YUYEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCI0JIb30BATh TEOPETUUYECKHE 3HAHUS 10 (PU3HKE B IOBCEAHEBHOM KU3HU JUIsl 00eCIeUeHUs
0€301MacHOCTH TpU 00palIeHny ¢ MPUOOPaMH U TEXHHYECKUMHU YCTPOUCTBAMH, JUISI COXPAHECHUS
3/10pOBbSI U COOTIOACHNS HOPM SKOJIOTUUECKOTO MOBEICHUS B OKpYXKaIoIeil cpene;

paboTaTh B IpyIIE C BHIITIOJHEHUEM PA3IMYHBIX COLMATIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPYNIbl, pAlUOHAJIbHO pacHpenesiarTh OOf3aHHOCTH U IUJIaHUPOBAaTh JESTEIBHOCTH B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (GOPMUPOBAHUU COBPEMEHHOMN
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JEeSITEeNIbHOCTH JIFOJIeH, IEJIOCTHOCTD U €IMHCTBO (PU3UUYECKON KapTHHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHUS M3YyYEHHBIX (U3MUECKUX MOJIENe: TOUYeUHbII
ANEKTPUYECKUH 3apsi], JIyd CBETa, TOUEUHBIN HCTOYHMK CBETA, IAEPHASI MOJEIb ATOMA, HYKJIOHHAs
MOJIeNIb aTOMHOTO si/ipa MpH pelIeHUH (PU3NUECKUX 3a7a4;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKH U KBAHTOBOM (DU3MKHU: dJIEKTpUYECKas MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XUMUYECKOE, MAarHUTHOE JEWCTBUS TOKA, B3aUMOJEWCTBME MAarHUTOB, JJIEKTPOMAarHUTHAas
WHIYKUUSA, ACHCTBME MArHUTHOTO MOJs Ha IMPOBOAHUK C TOKOM M JBWXKYIIMHCSA 3apsf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE PACIIPOCTPAHEHUE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHnus, audpakuus W MOJSIpU3ALMUS CBETa, JUCIEPCUsl CBETa,
dhoTornekrpuueckuii 3¢pdexT (pororddekrt), cBeToBOE NaBieHrne, BOSHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJAOPO/1a, ECTECTBEHHASI U NCKYCCTBEHHAs PaJOAKTUBHOCTB;

OTHCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DIEKTPUYECKUE, MAarHUTHBIC, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U DIEKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCOJIb3YS (U3MYECKUE BEIMYMHBI: DJCKTPUUECKUM 3apsij, CHiIa TOKa, DIEKTPHUUECKOe
HaIpsKEHUE, AIEKTPUUECKOE COIIPOTUBIICHUE, Pa3HOCTh MOTEHLIMANIOB, JIEKTPOABUKYILAs CUIIA,
paboTa ToKa, MHAYKIMS MarHUTHOro moJs, cwia Awmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTYIIKH, SHEPrUsl 3JIEKTPUUYECKOr0 W MArHUTHOTO TOJIeH, MEpUOJ W 4YacToTa KojeOaHui B
KoJiebaTeIbHOM KOHTYpE, 3apsl U CHJIa TOKa B MPOIECCe TApMOHHYECKUX AIIEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOLINE JAHHYIO (DU3UUYECKYIO BEIUYHHY C JPYTUMH BeJTMYNHAMM;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEpPHOJ IMOoJIypacnaja, SHEPTus CBSI3M ATOMHBIX sep, MpPHU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUYECKUE TMPOLECCHl U SBJICHUS, MCIONB3yd (DU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IMPEIIOMIICHHUS
CBeTa, ypaBHeHUE DitHIITeHA 11 hoToddhPeKTa, 3aK0OH COXpaHEHUsI SIHEPTHH, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHUsS AJIEKTPUUYECKOrO 3apsja, 3aKOH COXPaHEHHUS MAacCOBOIO YHCIIA,
nocTynatel bopa, 3akoOH paJMOaKTUBHOTO pacnajza, IOpU 3TOM paziuyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €ro MaTeMaTHYECKOE BBIPAKECHHUE M YCIOBUS (TpaHUIIBI, 00JIACTH)
MIPUMEHHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH U OIIUCHIBATh NU300pakeHHE, CO3/1aBaeMO€ TUIOCKUM 3€pKajloM, TOHKOW JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
npooeMy/3agady ¥ TUIIOTE3Y YIEOHOTO IKCTIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pynoBaHuUs, IPOBOAUTH OMBIT U (POPMYJIUPOBATH BHIBObI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PU3NYECKUX BETUUYMH C UCIIOJIb30BAHUEM IPSMBIX U3MEPEHUIA:
IIPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YyIbTAThl MOJTYYEHHOUH 3aBUCHUMOCTH
¢buznyecKkux BEIWYMH B BHUAE TaOMUIl M TpaQuUKOB, JelaTh BBIBOABI MO pe3yibTaTaMm
HCCIEA0BaHUS;

coOnrofaTh mMmpaBuiIa 0€30MacHOrO TpyZAa IMPU NPOBEICHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO HSKCIIepUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENBHOCTH  C
HCIO0JIb30BAHUEM U3MEPHUTENLHBIX YCTPONUCTB U JIabOpaTOPHOro 000PyI0BaHUS;

pemiath pacu€THble 3aJa4ydl C SBHO 33JaHHOM (U3UYECKOM MOJENbI0, HCIOJIb3YS
(u3nyeckre 3aKOHBI ¥ MPUHIIUIBI, HA OCHOBE aHAIM3a yCIOBUS 33/1a4l BHIOMPATh (GU3NYECKYIO
MOJIeNb, BBIACIATh (U3UYECKUE BEIUYUHBI M (OpPMYJbl, HEOOXOAWMBbIE asi €€ pellieHus,
MIPOBOJUTH PACUEThI U OLICHUBATh PEAIIbHOCTH MOIYYEHHOTO 3HaYeHUs] PU3NUYECKON BEIHUMHBI,

penaTh KaueCTBEHHbIEC 3a/laud: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOUKY
paccyXJeHUl ¢ OMOPON Ha U3YUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

HCII0JIb30BATh MPH PEIICHUHU Y4eOHBIX 33]]a4 COBpEMEHHbIe HH(POPMAIIMOHHBIE TEXHOJIOTUN
JUIA TIOMCKa, CTPYKTYPHPOBaHUWs, HUHTEpPIpPETAlMUd U MpPeICTaBICHHUs y4eOHOM M Hay4dHO-
MOMYJISIpHOM NH(GOPMaIIUU, TOTYYCHHON U3 PA3IIUYHBIX ICTOYHUKOB, KpUTHYECKU aHATH3UPOBAThH
MOJIy4aeMyr0 HHPOPMAIHUIO;

OOBSACHSATH MIPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHHUUECKUX YCTPOUCTB, pa3inyaTh
yCJIOBHS UX O€30M1aCHOTO MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

MIPUBOJIUTH MPUMEPHI BKIAAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TOBCETHEBHOM *KU3HU [T 0OecredeH Us
0€30MacHOCTH MpHu 00palleHnH ¢ MPUOOPaMH U TEXHUUECKUMH YCTPOHUCTBAMH, Ul COXPaHEHUS
3JI0POBbSI U COOJIIOJICHHS HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIEH Cpe/ie;



paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, pAalMOHAIBHO paclpenieNiarTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
peleHne paccMaTpuBaeMon MpoOIEMBI.



10 KVIACC

TEMATHYECKOE IINTAHUPOBAHHUE

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Paznea 1. PUBUKA U METO/JbI HAYYHOTI'O IIO3HAHUA

1.1 ®du3MKa 1 METOIbl HAYYHOT'O TTO3HAHUS 2 bu6mmoreka [IOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 5 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.2 Junamuka 7 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUST B MEXaHUKE 6 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18

Pazgen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

3.1 9 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
TEOPUU
3.2 OCHOBBI TEPMOUHAMUKHI 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Ar .
33 PCTATHBIC COCTOTHMA BEMECTBA 5 Bu6muorexa LIOK https://m.edsoo.ru/7f41bf72
da30BbIC IIEPEXO,IBI
Utoro no pazneny 24
Pa3nen 4. DJIEKTPOJIUHAMUKA
4.1 DneKTpocTaThKa 10 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
II i i )
4.2 OCTOFHHBIN SNCKTPHACCKHH TOK 12 bubnuroreka L{OK https://m.edsoo.ru/7f41bf72

Toxu B Pa3JIMIHLBIX Cpeaax



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KVIACC

Ne i/t

HaumeHnoBanue pa3esioB U TeM
NPOrpaMMmblI

KoaudecTBo 4acoB

Bcero

duexkTpoHHble (LU poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

Pazpea 1. JIEKTPOJAUHAMUKA

MarunuTtHOe noJie. DIeKTpOMarHuTHas

11 15 bu6mmorexa LIOK https://m.edsoo.ru/7f41c97c
WHIYKLAS
Hroro no pazgeny 15
Pa3nen 2. KOJIEBAHUS U BOJIHBI
M
2.1 CXAHHHICCIHNE 1 SNCKTPOMATHHTHEIC 11 bu6mmorexa [IOK https://m.edsoo.ru/7f41c97c
KoJieOaHms
M
2.2 CXAMHMHICCIHE 1 SNCKTPOMATHHTHBIC 8 bu6mmoreka I{OK https://m.edsoo.ru/7f41c97c
BOJIHBI
2.3 Onrtuka 16 bu6mmorexa I{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 35

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEMATIBHOW TEOpUH

3.1 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH
Hroro no pazneny 6
Paznen 4. KBAHTOBASI ®U3UKA
4.1 DJIEeMEHTHI KBaHTOBOW ONITUKHU 8 bubnmuoteka I{OK https://m.edsoo.ru/7f41c97c
4.2 Crpoenune atoMa 6 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE AP0 10 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24



https://m.edsoo.ru/7f41c97c
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBl aCTPOHOMHHU U acTPO(UIUKU 7 bubmuoteka L{OK https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7

Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o06maroree MOBTOPEHNE 10 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 10
PeszepBHoe Bpemst 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
KoimmuecTBo DJIeKTPOHHbIE
Ne 4acoB u@poBbie oMalllHee
Tema ypoka JlaTa u3zyyeHus ungp A
n/n o0pa3oBaTtejibHbIE 3ajjaHue
Bcero
pecypchl
1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnuotexa [JOK ©TD5-9
METO/Ibl IO3HAHMS OKPYKAKOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2 P
Ponb u Mecto pusuku B hopmMupoBaHun
2 COBPEMEHHOM HAyYHOU KapTUHBI MHUPA, B 1 bubmorera [JOK Saanne
p . i p vp ’ https://m.edsoo.ru/ff0c33e6 | crp.9
MPAKTUYECKOU JIeATETLHOCTH JIFOIeH
Mexannueckoe aBrxeHne. OTHOCUTEIbHOCTh
3 MEXaHUYeCcKOTo ABIkeHus. [lepemerenue 1 bubamorera LOK naparpad 1-
A - epeMelt ’ https://m.edsoo.ru/ff0c3508 | 3
CKOPOCTh, YCKOpEHHUE
maparpad 4,
4 PaBHOMEpHOE NPSAMOTMHEWHOE IBKEHUE 1 bubamorera LOK 3a, paHII/)qu)
P P A https://m.edsoo.ru/ff0c3620 A
ctp.23
5 PaBHOYCKOpEHHOE MPSIMOTMHEWHOE 1 bubnuoreka [JOK naparpad
JIIBUKEHUE https://m.edsoo.ru/ff0c372e | 9,10
5 CBoOoiHOE majeHue. Y CKopeHue 1 bubnuoreka [JOK naparpad
CBOOOIHOTO IMTaCHUA https://m.edsoo.ru/ff0c39cc | 13,14
7 KpuonuneitHoe nBuxenue. [[prxenue 1 bubnuoreka [JOK naparpad
MaTepuaIbHON TOYKHU M0 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada | 15,16
[Ipunuun otHOCUTENbHOCTH ["anunest.
8 HNuepuunaneubie cuctemsl otcuera. llepBbii 1 bubmmorexa [JOK naparpag
pit - ep https://m.edsoo.ru/ff0c3be8 | 18,20,22

3akoH Hprorona



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [IpuHuun cynepnosunuu

. bubnmoreka [JOK naparpad
9 .B H
eIl Bropo S?KOH proToHa U https://m.edsoo.ru/ffoc3be8 | 19,21
MaTepHATHLHOW TOYKH
10 Tperun 3akoH HproTOHA 1J19 MaTepUaIbHbBIX bubnuotexa [JOK naparpad
TOYEK https://m.edsoo.ru/ffOc3be8 | 24,25,27
11 3akoH BceMHpHOTO TsaroteHus. Cuma bubnuotexa [JOK naparpadg
TsokecTH. [lepBast KocMUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00 | 28,29
bubnuotexa [JOK naparpad
12 C .3 I'yka. B
una ynpyroctu. 3akon 'yka. Bec tena https://m.edsoo.ru/ffoc3e18 | 34,35
Cuna tpenus. Koagdumment tpenns. Cuna
13 cor OTiBneHHs{ 1} (11)/1(1) BIII/I)KGHI/II/II) Tena B Bubnmorexa [IOK naparpag
P pua https://m.edsoo.ru/ff0c3f76 | 36,37
KUJIKOCTH WM Ta3e
[TocTynarensHOE ¥ BpaliaTeIbHOE JBUKCHHC 3aaHue
14 a0COJIIOTHO TBEPJIOTO Tes1a. MOMEHT CHIIBI. bubnuoreka [IOK crp.122,
[iieuo cumbl. YciioBusi paBHOBECHS TBEPIAOTO https://m.edsoo.ru/ff0c41a6 | maparpad
Tena 51
Nmnynbc maTepuasbHOM TOYKH, CUCTEMBI
15 MaTepualbHbIX TOYEK. IMITylIbC CUIbl. 3aKOH bubnuoreka [JOK naparpad
COXpaHEHUs UMITYJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6 | 38,39
JIBUKCHHE
PaGota u mourHOCTh cuibl. Kunetnueckas naparpad
o bubmuoreka [JOK
16 SHEPTHs MaTepHaIbHOW Touku. Teopema 00 40, 3aanue
o https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPrUu crp.134
[ToTenmmanesHas sueprus. [lorenuunanpHas
17 SHEPrus ynpyro neopMUpOBaHHOU bubnunoreka [JOK naparpad
npyxuHsl. [loTreHnnansHas sHeprus Tena https://m.edsoo.ru/ff0c46la | 41,44

BOIIM3HU MMOBEPXHOCTU 3emum



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

HOTCHHI/IEUIBHBIG 1 HCTIOTCHI U AJIbHBIC CUJIBI.
CBs3b paGOTbI HCTIOTCHIUAJIbHBIX CHII C

. bubnuorexa [JOK naparpad
18 M3MEHEHUEM MEXaHUYECKOW SHEPTUU
https://m.edsoo.ru/ff0c478c | 45,46
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOU YHEPTUH
JlaboparopHuas padota «lccrienoBanue cBsI3u
19 paboTHI CUJIBI C U3BMEHEHUEM MEXaHHUYECKOM pEIInTh
SHEPTUH TeJla Ha TPUMEPE PACTSKEHUS TeCT
PE3UHOBOTO JKT'yTa»
KonTponsHas pabota no teme «Knnemaruka.
bubnuoreka [JOK ITOBTOPUTH
20 JlmHamuka. 3aKOHBI COXpaHEHUS B
https://m.edsoo.ru/ff0c4b74 | dopmyisl
MEXaHUKE»
OcCHOBHBIE TIOJIOKEHUST MOJICKYIISIPHO-
21 KHHETHYECKOH Teopuu. bpoyHoBCcKOe brbmorexa [OK naparpad
’ v https://m.edsoo.ru/ff0c4dc2 | 56, 58
newkenne. Juddysus
XapakTep ABUKEHUS U B3aUMOICUCTBUS
naparpad
22 4acTHI] BemecTBa. Moenu CTPOCHHS ra30B, 59
KUAKOCTEH U TBEPIBIX TET
93 Macca monekyn. KonnyectBo BeriecTsa. naparpad
[Tocrosinnas ABoraapo 56
24 Wneanbusiii raz3 B MKT. OcHoBHOE bubnuorexa [JOK naparpad
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde | 60
pElInTh
o5 TermmoBoe paBHOBecue. Temneparypa u e€ TECT,
n3mepenue. [lkana temneparyp Llenbcus naparpad

62



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

AOcomoTHas TemMIepaTypa Kak Mepa cpeHei

26 KUHETUYECKOM SHEPTUU JBUKEHUS MOJICKYJT bubamorexa LOK naparpad
priv . Y https://m.edsoo.ru/ff0c511le | 64-66
VYpaBHenne MeHneneeBa-Kiamnelipona
aparpa
27 3akoH JlanpToHA. ["a30BbIC 3aKOHBI naparpad
68-69
JlaboparopHas padota «lccrnenoanue
pEIINTh
28 3aBHCHMOCTH MEXIY MapaMeTpaMu TecT
COCTOSIHUS Pa3peKEHHOTO ra3ay
29 H3omporiecchl B HI€aIbHOM ra3e u ux bubnuorexa [JOK naparpad
rpadudecKoe mpecTaBiIeHIe https://m.edsoo.ru/ff0c570e | 70
BryTpeHnHss dHEprus TEpMOINHAMAYECKOU
30 CHUCTEMBI U CTIOCOOBI €€ N3MEHEHUSI. bubnuotexa [JOK naparpad
KommuectBo TernoTs! 1 pabota. BHyTpeHH:Is https://m.edsoo.ru/ff0c5952 | 79, 80
SHEPrusi 0JTHOATOMHOTO UJEALHOTO Ta3a
31 Y bu6moreka [IOK 3a7laHue
A pea https://m.edsoo.ru/ff0c5¢36 | ctp.267
VenbHasg TEIIOEMKOCTE BEIIECTBA.
32 KonuuecTBo TemnoThl npu Temionepeaaye bubmmorexa [JOK naparpag
. p peAATC. https://m.edsoo.ru/ff0c5c36 | 82,83
AnmnabaTHbIi mpoiiecc
33 [TepBrIil 3aKOH TEPMOJUHAMUKA U €TO bubnuorexa [JOK naparpad
MIPUMEHEHHE K U30IIpolieccaM https://m.edsoo.ru/ff0c5efc | 84
34 HeobpaTumocTs po1ieccoB B MpHUpoOIe. bubnuoreka [JOK naparpad
BTopoii 3akOH TepMOIUHAMUKHI https://m.edsoo.ru/ff0c6230 | 87
35 [Tpuniun nevicreus u KII1/ TermoBoit bubnuoreka [JOK naparpad
MaIITHbI https://m.edsoo.ru/ff0c600a | 88
36 Huxn Kapuo u ero KIT[ naparpad

89



https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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https://m.edsoo.ru/ff0c600a

3aJaHHueC

37 DKoJoTnYecKre mpoOIeMbl TEIUIOAHEPTETHKH c1p.292
38 O6o06maromuii ypok «MoJteKyispHas bubnuorexa [JOK MTOBTOPUTH
¢u3uka. OCHOBBI TEPMOTMHAMUKI https://m.edsoo.ru/ff0c6938 | dopmyms
KonTtposnsHas paboTa o teme
39 «MonexynspHas ¢puznuka. OCHOBBI bubamorexa [OK PeIHTE
https://m.edsoo.ru/ff0c6a50 | Tect
TEPMOAMHAMUKI
40 [TapooOpazoBanue U KOHICHCAIIHSL. bubnuotexa [JOK naparpadg
Hcnapenne n kuneHne https://m.edsoo.ru/ff0c63b6 | 71-73
41 AOCOIIOTHAS 1 OTHOCUTENbHAS BIAKHOCTH bu6moreka [IOK 3a7aHue
BO3ayxa. HaceleHHbIi nap https://m.edsoo.ru/ff0c64d8 | ctp.249
Teepnoe teno. Kpucramnmueckue u
42 amopdHbIe Tena. AHU30TPOITHS CBOWCTB bubnuorexa [JOK naparpad
KpucTauioB. JKuaKue KpuCTauIb. https://m.edsoo.ru/ff0c65f0 78,
CoBpeMeHHbIE MaTepHUaIbI
43 [InaBneHne n KpucTaUIM3aLUs. Y JeIIbHAS bubnuorexa LIOK 3a[laHue
TerioTa riaByeHus. Cyonmumarus https://m.edso0.ru/ff0c6708 | cTp.261
bubnuoreka [{OK pelnTh
44 YPABHEHHE TCILIOBOTO baatCa https://m.edsoo.ru/ff0c6820 | Tect
45 DIIeKTpU3aIus Tejl. DNEKTPUUECKUN 3apsi/l. bubnuoreka [JOK naparpad
JIBa BUJ1a SJIEKTPUUECKUX 3apsII0B https://m.edsoo.ru/ff0c6bcc 90
46 B3aunmoneuncrsue 3apsnoB. 3akoH KynoHa. bubnuoreka [JOK naparpad
To4eUHBIN IEKTPUUECKUH 3apsi https://m.edsoo.ru/ffOc6ce4 | 91,93
Hanps>k€HHOCTB 3IIEKTPUYECKOTO TMOJIA.
47 [IpuHIMT Cymeprno3uIuu IEKTPUUECKUX Bubmmorexa LIOK naparpag
https://m.edsoo.ru/ff0c6df2 94,95,96

nosiey. JIMHUK HaNpsHKEHHOCTH
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[IpoBOIHUKH, TUATEKTPUKHU U

bubmuoreka [IOK

3aJaHHueC

48 HOIYNPOBOAHHKIL 3AKOH COXPAHCHILS https://m.edsoo.ru/ff0c6bcc | cTp.300
ANIEKTPUYECKOTO 3apsia
[TpoBOTHUKY U TUAJICKTPUKH B

49 BHI;KTPHOCTaTI/I‘-IeiKOM HOIjIe. bubamorexa [HOK naparpad

https://m.edsoo.ru/ff0c7018 | 98
JysnexTprdeckas MpOHUIIAEMOCTh

50 PaboTa cui anexkTpocTaTHuecKoro moJsi. bubnuotexa [JOK naparpadg

[ToTenmman. Pa3Hocth moTeHIMAIOB https://m.edsoo.ru/ffoc6f00 | 100
N bubnuotexa [JOK naparpad

>1 Duextpochkocts. Korzercatop https://m.edsoo.ru/ff0c7126 | 103

52 DIIEKTPOEMKOCTH MIJIOCKOTO KOHJEHCATOPA. bubnuotexa [JOK naparpad
OHeprus 3apsyKEHHOTO KOHJIEHCAaTOpa https://m.edsoo.ru/ff0c72c0 | 104

53 JlabopaTtopHnast pabota "U3mepenue pEINTh
AIEKTPOEMKOCTH KOHAEHcaTopa" TECT
[TpunIMIT NERCTBUSA U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAIBHOTO ammapara, 3aaHue
CTPYMHOTO MPUHTEPA. DJIEKTPOCTATHUECKAS ctp.349
3amuTa. 3a3eMIIeHIE AIEKTPOpruOopoB
DIIEKTPUYECKUI TOK, YCIOBUS €0

55 cymectBoBanus. [loctostHabIi TOK. Crita naparpad
toka. Hanpsixenue. ConpotuBienue. 3akoH 106,107
Owma a5 ydyacTka 1enu
[TocnenoBarensHOE, apauieaIbHOE,

56 CMEIIaHHOE COEAMHEHNE TIPOBOHUKOB. bubnuoreka [JOK naparpad
JIaGopatopHas pabota «/3yuenue https://m.edsoo.ru/ff0c74f0 | 108
CMEIIAHHOTO COEMHEHHS PE3UCTOPOBY

57 PaGoTta 1 MOIITHOCTB AIEKTPUIECKOTO TOKA. bubnmnoreka [JOK naparpad
3akoH J[xoyna-Jlenna https://m.edsoo.ru/ff0c7838 | 110
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3akon Oma Jyist TOJTHOM (3aMKHYTOM )
aNeKTpudecKkoi nenu. KopoTkoe 3ambIKaHue.

bubnuorexa [JOK naparpad
58 Jlaboparopuas padota «3meperne DJ1C
patopHas pabota «Hsmepettite /1 https://m.edsoo.ru/ff0c7ae0 | 111,112
HMCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTHUBIICHHUS
DNEeKTpOHHAs MMPOBOJAUMOCTb TBEPIBIX
59 METaJIIOB. 3aBUCUMOCTb COMTPOTUBJICHHS naparpad
METAJUIOB OT TEMIIEPATYPBHI. 114,115
CBepX1mpoBOIUMOCTh
60 DneKTpuuecKur ToK B Bakyyme. CBorcTBa naparpad
AIIEKTPOHHBIX MTyYKOB 116,118
IlonynpoBoJHHUKH, MX COOCTBEHHAS U
61 I Hl\}/IIIeT(I:)HaﬂlrI[ oBOAUMOCTh. CBOMCTBA Pp—N- brbmorexa [IOK naparpad
p POBOA ) P https://m.edsoo.ru/ff0c84ae | 117
nepexo/ia. [lomynpoBofHUKOBBIE TPHUOOPHI
DIIEKTPUYECKUH TOK B pacTBOpax U
62 paciuiaBax 3JeKTPOJIMTOB. bubnuoreka [IOK naparpad
DNEeKTPOTUTHIECKAs JUCCOIHAIIHSI. https://m.edsoo.ru/ff0c82ba | 119
DIIEKTPOJIN3
DIIEKTPUYECKUU TOK B ra3ax.
. . bubnuorexa [JOK naparpad
63 CaMOCTOATENbHBIW U HECAMOCTOSITENIbHBIH
https://m.edsoo.ru/ffOc84ae | 120
pazpsaa. Monnus. [1nazma
DnexTpuyeckue mpudophl U YCTPOMCTBA U UX
64 1| aKTII:HeCKoe 1} IEMCHSHI/IC };T IZBI/IJ'Ia bubmmorexa [JOK naparpad
P P P https://m.edsoo.ru/ff0c86fc | 121
TEXHUKH 0€30MacHOCTU
. bubmoreka [IOK naparpadg
65
Obodmaromii YpoK «IMEKTPOMHAMHK https://m.edsoo.ru/ff0c88be | 122
66 KonTponsHas pabota o Teme bubmuoreka [JOK pelnTh
«Qnekrpocratuka. [1ocTOAHHBIM https://m.edsoo.ru/ff0c8a8a | Tect
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JIIEKTPUYECKUH TOK. TOKM B pa3in4HbIX
cpenax»

67 PesepBubiit ypok. KonTponsHas pabora o 1 bubnuorexa [JOK pelnTh
Teme "DieKTpoiuHaMuKa" https://m.edsoo.ru/ff0c8c56 | Tect
68 PesepBHbIi ypok. O000mIIaroNImiA ypox 1o 1 bubnuotexa [JOK pelnTh
temam 10 kinacca https://m.edsoo.ru/ff0c8f6c | Tect
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KVIACC

KoimuecTBo DJIeKTPOHHbIE
4acoB aTa uudpoBLIe oMallHee
Nen/m | Tema ypoka A bp A
U3yYeHHs o0pa3oBaTtejibHbIE 3aJaHHe
Bcero
pecypchl
ITocTosTHHBIE MArHUTEL U UX
B3auMoeicTBre. MarautHoe mnose. Bektop bu6moreka [IOK
1 . . 1 naparpad 1
MAarHUTHOM UHAYKIMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHTYKITHHA
MarsuTHoO€ T0JIe TPOBOTHHUKA C TOKOM.
2-3 OmelT Opcrena. Bzanmoneiicteue 2 bubmorexa LOK EIINUTb TECT
p ' https://m.edsoo.ru/ffOc98fe P
MIPOBOTHUKOB C TOKOM
Jlaboparopnas padora «3yueHue bubnuoreka IIOK
4 PATOPHAA P v 1 1 PEIIUTh TECT
MAarHUTHOTO TOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHMTHOTO TOJISl HA MPOBOIHUK C
tokoM. Crta Ammiepa. JlabopartopHas bubnuorexa [JOK
5 . 1 naparpad 2
pabota «VccnenoBanue nelCcTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHWTa Ha paMKy C TOKOMY
JleiicTBue MarHMTHOTO IOJISA Ha
6-7 JIBAK cs 3apsDKEeHHYIo yactuny. Cria 2 Bubmorexa ITOK naparpad 4
YO P i Y https://m.edsoo.ru/ff0c9df4 parp
Jlopenma. PaboTa cubl Jlopenia
DnexTpoMarHuTHast UHAYKIus. [ToTok
BEKTOpa MarHuTHOU uHaykiuu. DJC
8 P A A . 1 naparpad 7,8,9
WHIYKIHUU. 3aKOH IEKTPOMArHUTHOM
unaykuuu Papanes
JlaboparopHag padora «lccnenoBanue bubnuoreka IIOK
9 PATOPHA P A 1 B naparpad 10

SABJICHHUA BHCKTpOMaFHI/ITHOfI HHAYKOUN»

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBIE€HME CAMOUHAYKIIUH.
O/1C camMOMHIYKIIMH. DHEPrUsi MarHUTHOTO

bubnuoreka [IOK

10 naparpad 11
IOJISI KATYILKHU C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600 parpag
rnoJje

MTOBTOPUTH

11 Pemenue 3anau P

(bopMyITBI
TexHnueckue ycTpoiuCcTBa U UX IPUMEHEHHUE:
MMOCTOSTHHBIC MAarHHUTHI, 3JICKTPOMATrHUTHI,

12 P naparpad 12
AJIEKTPOABUTATENb, YCKOPUTEIIH
3JIEMEHTAPHBIX YaCTHII, HHYKIIHOHHAS T1eYh
O6o06matomuii ypok «MarauTHoe moJe.

13 DneKT OMarHHT},jaﬂ WHIYKIIHASDY Bubnmorexa [IOK CIIUTH TECT

P a https://m.edsoo.ru/ff0cab82 p
MOBTOPUTH
14 Pemtenue 3amay p
hopmyIBI
KonTtponbHas padoTa no teMe «MarHutHoe
15 noJse. DIEKTPOMAarHUTHAS WHAYKIIUA) bubmorexa HOK MOBTOPHTH
) P e https://m.edsoo.ru/ff0cad58 | ¢hopmysbl
CB00OOgHBIE MEXaHUYECKHUE KOJICOaHUS.
I"apmoHnueckue koseOanus. Y paBHEHHE
16-17 rapMOHHYECKUX KoyieOauuii. [IpespaiicHue bubmiorexa LOK naparpad
P - PEBP https://m.edsoo.ru/ffOcaf06 13,14
SHEPruu
JlaboparopHas pabota «MccnegoBanue
3aBHUCHUMOCTH TIEpHO0/1a MaJbIX KoJIebaHu
18 rpy3a Ha HUTH OT JJIMHBI HUTU U MacCChI naparpad 15

rpy3a»
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[IpexncraBneHue 0 3aTyXaroMUX KOJeOaHUSX.

BrinyxeHHbIe MEXaHUYECKUE KOJIeOaHUsI. bubnuoreka [IOK
19 naparpad 16
Pe3onanc. BeinyxieHHbIE https://m.edsoo.ru/ffOcbb86
AJIEKTPOMATrHUTHBIC KOJICOAHUS
Konebarenpupd KOHTYp. CBOOOJHBIE
JJIEKTPOMArHUTHBIC KOJICOAHUS B UACATHHOM
20 KOJIeOATCIIbHOM KOHTYpPE. AHAJIOTUS MEXK T brbmorexa [OK naparpag
ype. Y https://m.edsoo.ru/ff0ch820 | 17,18
MEXaHWYECKUMHU U JIEKTPOMArHUTHBIMU
KOJIeOaHUSIMU
®opmyna TomcoHa. 3aKOH COXpaHEHUS
21 SHEPTHUH B UICATLHOM KOJIeOaTeTbHOM Bubnmorexa [JOK naparpad
p A https://m.edsoo.ru/ff0cb9c4 | 19,20
KOHTYype
MTOBTOPHUTH
22 Pemenue 3amau P
hopmyIBI
[Tepemennbid TOk. CUHYCOUIATbHBIA
93 MepEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO bubnuoreka [JOK naparpad
TOKa. AMIUTUTYTHOE U JCUCTBYIOIIEE https://m.edsoo.ru/ffOcbd34 | 21.22
3HAYECHHME CHJIBI TOKA M HAMPSDKECHUS
24 Tpancdopmarop. [IpousBocTBo, nepenaya naparpad 23-
1 TTOTPeOIECHNE AIEKTPHUIESCKON SHEPT U 25
YCTpoCTBO M MPAKTHYECKOE PUMEHECHHE
25 ANIEKTPUYECKOTO 3BOHKA, FT€HEepaTopa bubmmorexa [JOK naparpad
p S patop https://m.edsoo.ru/ff0cc324 | 26,27
MePEMEHHOTO TOKa, JIMHUH 3JIeKTpoIiepe1ayd
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE
anektpol’Heprun. KynpTypa ucnonb30BaHus
26 P P YIRTYP naparpad 28

QJICKTPOOHEPIUH B MMOBCEIHEBHOU JKU3HHU
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MexaHu4decKue BOJIHBI, YCJIIOBUA

97.98 pacnpoctpanenus. [lepuoa. CkopocTb bubnuorexa [JOK naparpad 29-
pacrnpoCTpaHEHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54 | 31
[Tonepeynsbie U MPOIOTBHBIC BOJTHBI

29 Pemrenue 3amau HOBTOpHTE

(bopMyITBI

30 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnuotexa [JOK naparpad 32
Bricota Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc

31 DNeKTpPOMarHUTHBIE BOJIHBI, NX CBOWCTBA U bubnuotexa [JOK naparpad 35-
ckopocTb. [1Ikana 31eKTpOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0 37

32 [TpuHIUIIBI PaANOCBA3U U TEIEBUACHUS. naparpad 38-
Pa3Butune cpencts cBa3u. Pagnonokarus 42

33 Pemtenue 3amay MOBTOPHTE

bopMyIbI
bu6moreka [IOK

34 K 0 Koneb

oHTpoJibHas padoTa «KosnebaHus u BOITHBI httos://m.eds0o. ru/f0CC68 PEIINUTH TECT
[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA B
35 OJIHOPOJIHOM cpenie. TodeuHbIi HICTOYHUK bubmorexa HOK naparpad 44
AHOPOA peIe- https://m.edsoo.ru/ff0cd350 batp
ceeta. JIyd cBera
OtpaxxeHue cBeta. 3aKOHbI OTPAXKEHUS
36-37 ceera. [locTpoeHne n300pakeHUHU B bubmorexa HOK naparpad
' p p https://m.edsoo.ru/ff0cd4e0 | 45,46
IJIOCKOM 3epKajie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
38 0Tp axenue. [IpenenbHBIN yro ni])fﬁ{oro bubmmorexa [JOK naparpad
p - pe r https://m.edsoo.ru/ff0cd7f6 | 47,48
BHYTPEHHETO OTPAKCHHUS
JlaboparopHas pabota «/3mepenue
PaTopHat p P bubmuoreka [JOK
39 MoKa3aTess MPETOMIICHHSI CTEKIIa PEUIUTh TECT

https://m.edsoo.ru/ffOcd67a
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IIOBTOPUTH

40 Pemienne 3amau
bopmyIbl
JIunzel. [locTpoenne n3o0paxeHuii B TUH3E.
41-42 dopmyia TOHKOM JIMH3EL. Y BEITUUCHHS bubmiorexa HOK naparpag
PMY. ’ https://m.edsoo.ru/ff0cddle | 50,51
JIMH3BI
JlaGopatopuas padora «HMcciemoBanue
43 N patopHasp Tv feAoBani PEIIUTh TECT
CBOMCTB M300paKEHUH B JIMH3AX)
OBTO
44 Pemenne 3amau MOBTOPHTH
bopMyIbl
Hucnepcus cseta. CloxHbII cocTaB 06e10ro
45-46 ceera. L[Bet. JlTabopaTopnast pabota naparpad 53
«Habmroienne mucrepcuu cBeTay
47 Hurtepdepentus ceera. udpakmms crera. bubnuorexa [JOK naparpadg
JudpakunonHas pemeTka https://m.edsoo.ru/ffOced22 | 54,55,56
48 [TorepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [JOK naparpad 58-
[Tonspuzanus cBeta https://m.edsoo.ru/ffOcf02e 60
OnTudeckue MpuOOphl U YCTPOHCTBA U
49 PHDOPHL # YETP PEIIUTh TECT
YCIIOBHS UX 0€3011aCHOTO MPUMEHEHUS
IIOBTOPUTh
50 Pemtenue 3amay p
hopMyIIBI
['paHuIIBI TPUMEHUMOCTH KJIACCUYECKOU
51 MexaHuKHU. [TocTynaTel cienraibHOU TEOPUU bubmorexa LOK naparpag
’ Y H p https://m.edsoo.ru/ff0cf862 | 61,62
OTHOCHUTEIBHOCTHU
59 OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. bu6mmoreka [JOK naparpad
3amensieHue BpEMEHH U COKpaIlEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42 63,64
DHeprus U UMMNYIbC PEISITUBUCTCKON Eufs OK
53-54 yacTuLbl. CBSA3b MACCHI C SHEPTUEU U nomorexa L naparpad 65

HUMITYJIbCOM. 3Hepr1/151 IIOKOA

https://m.edsoo.ru/ffOcfc68
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IIOBTOPUTH

95 Pewrenue 3agau
bopmyIbl
KonTtponsHas padora «Ontrka. OCHOBBI bubnuorexa [JOK
56 . PEIIUTH TECT
CIIELMAJIbHON TEOPUU OTHOCHTEIIHOCTH https://m.edsoo.ru/ffOcf6f0
®oronsl. opmyna [1nanka. Sueprus u bubnuorexa [JOK
o7 aparpad 69
uMIynbe GoToHA https://m.edsoo.ru/ffOcfel6 naparpag
OTtkpeIiTHE U UccienoBanue Gporodddekra. bubnuotexa [JOK
58 70,71
Omertet A. T'. CrosnetoBa https://m.edsoo.ru/ffOcffc4 naparpa@70,
3akonsl poTodrpdexra. YpaBHeHue Eub 110K
HOJIMOTEKA
59-60 Oui i . «K 72
uHTerHa g Gotosdpdekra. «Kpachas https://m.eds00.ru/ff0d015e naparpad
rpaauiay Gororddexra
61 Pemrenue 3amay MOBTOPHTE
bopMyIbI
JaBneaune cBeta. Onbitel [1. H. JIeOGenena. bubnuorexa [JOK
62 73
XHUMHAYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6 maparpa¢
TexHuueckue yCcTpoicTBa U MPaKTUYECKOE
63 MpUMEHEHHE: POTOIIEMEHT, POTOTATIHK, PEIIUTh TECT
coJiHe4yHast OaTapes, CBETOIUO/T
64 Pemrenue 3aga4d mo reMe «IJI1eMEHTBI bu6mmoreka [JOK CLLIVTE TeCT
KBAHTOBOM OMTHUKM https://m.edsoo.ru/ff0d0302 P
Monenb atoma TomcoHa. OTBITEL
65-66 Pezepdopna o paccesHuio 0-4acTu bubmorexa HOK naparpad 74
PROPA P H https://m.edsoo.ru/ff0d091a parp
[InanerapHas MoJeNb aToMa
bubmuoreka [JOK
67 IT b 75
OCTYIathL Bopa https://m.edsoo.ru/ff0dOafa naparpag
Nznyuenue u nornomieHrue (OTOHOB MPU
& n ¢ P bubnuorexa [IOK naparpag 66-
68 nepexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU

Ha Ipyrou. Buzsl criekrpos

https://m.edsoo.ru/ff0dOafa

68
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BoanoBbIe cBOMCTBA yacTull. BoHEI e
bpowis. KopnyckynsipHO-BOJTHOBOW

bubnuoreka [IOK

69 maparpad76,77
nyanu3M. CIIOHTaHHOE U BBIHYX/IEHHOE https://m.edsoo.ru/ff0d0ca8 parpag
W3ITydeHUE

MTOBTOPUTH

70 Pemrenue 3amau p

(bopMyITBI
OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopra o onpeneneHnro cocrasa b K

71 pdopaa mo onpeneneHu TaB noamoreka 11O naparpad 78
PaIOaKTUBHOIO MU3JIYYEHUS https://m.edsoo.ru/ff0d0fd2
CaomuicTtBa anbda-, 6era-, raMmMa-u3IydeHusl.

BrusiHue panoakTHBHOCTH Ha KUBBIC

72-73 pal naparpad 79
OpPTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA. M30TOMBIL.

Anb(a-pacnag. DNeKTPOHHBIW U
74 nosp(li”)r (E)HHI)II/?(SGTa- aIc)na amma- bubamorera LOK eIIUTh TECT
P pactar. https://m.edsoo.ru/ff0d1162 P
U3ITy4yeHue
75 MTOBTOPHUTH
Pemrenue 3agau
hopMyIIBI
76-77 DHeprusi CBA3U HYKJIIOHOB B sipe. SnepHble
eakumu. SAnepHein peaktop. [Ipooiemsl,
Ir)le cieKTnBilpaxon(I))mqecfHe zi:neKTH bubmorexa LIOK naparpagp 80,
P B ’ https://m.edsoo.ru/ff0d1356 | 87,89
SIEPHOU SHEPTETUKHI
MOBTOPUTH
78 Pemenue 3amau P

bopMmyIbI
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OnemeHTapHble yacTUlbl. OTKpBITHE
MO3UTpOHA. MeTo b1 HaOMIOACHUS U

29-80 PETUCTPAIIUK DIIEMEHTAPHBIX YACTHIIL. Bubanorexa IIOK naparpa¢ 93-
Kpyrnstii cton «DyHIaMmeHTaIbHBIE https://m.edsoo.ru/ff0d0e38 | 98
B3aUMOJICUCTBUs. EnuHCTBO pr3mueckon
KapTUHBI MUPa»

Bun 3Be31H0r0 HeOa. Co3Be3nus, pKue

81 3BE3/1bI, TUIAHETHI, UX BUJIUMOE JBUKEHUE. naparpad 99
ConneuHas cucrema
Comnnre. ComHeuHast akTUBHOCTh. MIcTOUHHK

82 B naparpag 102
sHeprun CoJIHIIA U 3BE3]
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3B€E3abI TIIABHOU ITOCIIEI0BATEILHOCTH.

. naparpad

83 Buytpennee crpoenue 38€31. CoBpeMeHHbIE 103.104
MIPEJICTaBICHUS O IPOUCXOXKICHUU U ’
sBosrony CoJIHIA U 3BE3NT
Muneunsiv [Iyre — Hama ['anakTuka.

TTonoxxeunune u nBuxedue CoHIIa B

84 . naparpad 106
lNanaktuxe. ['anaktuku. Y€pHbIe ABIPHI B
sIpax rajJlakTUK
Bcenennas. Paz6eranue ranaktuk. Teopus

85 Bonbiioro B3peiBa. PennkroBoe nsznmydeHue. naparpad 107
Meraranaktuka

naparpad
86 Hepemennsie mpo06iieMbl aCTPOHOMUHT
108,109
KonTposnpHast paboTa «1eMeHThI
87 pELIUTh TECT

ACTPOHOMHH U aCTpO(bI/IZ’»I/IKI/I»



https://m.edsoo.ru/ff0d0e38

O6o6maromuii ypok. Pons ¢pusuxu u
ACTPOHOMHUH B DKOHOMHYECKOMH,

88-89 N N . 2 PEIIUTH TECT
TEXHOJIOTMYECKOM, COIUATBHON M ATHICCKOU
cdepax IesaTenbHOCTH YeJIOBEKa
O6o06maromuit ypok. Ponb u mecto pusuku

90-91 Y aCTPOHOMHH B COBPEMEHHOU Hay4dHOU 2 PEIIUTH TECT
KapTUHE MHUpa
O6o06maromuii ypok. Ponb ¢pusndeckoit

92-93 Teopuu B (GOPMUPOBAHUH MPECTABICHUHN O 2 PEIIUTh TECT
(buznueckoi KapTuHE MUpa
O6o06maromuit ypok. Mecto gusndeckoit
KapTUHBI MUPa B 00IIEM PSTy COBPEMEHHBIX

94-95 p p pALy COBP N 2 PEIIUTH TECT
€CTECTBCHHO-HAYYHBIX MPEICTABICHUI O
pupoJie

96-97 Pemtenue 3amay 2 Pemuts TecT
Pe3epBHbIi ypok. MarauTHoe mosie.

98 P P 1 PEIIUTh TECT
DNeKTpOMarHuTHasE WHITYKITUS

Pe3epBHbIil ypok. Mexanndeckue u
99 P P 1 Pemuth Tect
AIIEKTPOMArHUTHBIC KOJICOaHMSI.

Pe3epBHbIil ypok. Mexanndeckue 1

100 P P 1 Pemuth Tect
AJICKTPOMArHUTHBIC BOJTHBI.
PezepBHbiit ypok. Ontuka. OCHOBBI

101 P }:p 1 PEIIUTh TECT
CHeIUaJIbHON TEOPUU OTHOCUTEILHOCTH
Pesepnbiit ypok. KBantoBas ¢usuka. bubmuoreka [JOK

102 1 PEIIUTh TECT
DeMeHThl aCTPOHOMMHU U acTPOU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANMYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Gusuka, 10 xknace/ Mskumes I'.41., Byxosues b.b., Corckuit H.H. noa penakuueit
[TapdentbeBoii H.A., Akunonepnoe obmectso «M3natenbcrBo «IIpocsemienne»

» dusuka, 11 xknace/ Msikumes I'.JI., Byxosues b.b., Yapyrun B.M. non penaxiueit

[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOIUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://m.edsoo.ru



