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HOACHUTEJBHASA 3AIIMCKA

Pabouas nporpamma pa3paboTaHa B COOTBETCTBUHM C IOKYMEHTaMHU:

OenepaibHBIM  3aK0OHOM OT 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoii
denepanuny;

[TopsiikOM OpraHu3aluy ¥ OCYHIECTBICHHUS 0Opa30BaTENbHOMN JEATEIBHOCTH MO OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM MPOTpaMMaM — 00pa30BaTeNbHBIM TpOTpaMMaM HadadbHOTO OOIIEro,
OCHOBHOT'O OOIIETO U CpeTHEro 00IIero 00pa3oBaHMs;

®denepanbHbBIM  TOCYJapCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPTOM CPEIHEro  OOLIero
oOpa3oBanusi, yTB. mpukazom MunoOpHayku Poccuu ot 17.05.2012 Ne 413;

®denepanbHbIM  TOCYJAapCTBEHHBIM  00pa30BaTENIbHBIM CTAHAAPTOM CPEIHEro  OOLIEero
oOpa3oBaHus, yTB. puka3oM MunoOpHayku Poccun ot 12.08.2022 Ne 732;

@denepanbHOil  00pa3oBaTeNbHOM IMporpaMMoi cpenHero ooéumero o0pa3oBaHHsA, YTB.
npukazom Munnpocsemenus Poccun ot 18.05.2023 Ne 371;

OcHOoBHOW  0Opa3oBaTesJbHOM ~ MporpaMMmoM  cpepHero  obmero  oOpa3oBaHMs
MOY «COUI Ne76 umenu M.I'.T'anuikoroy, yrB. mpukazom ot 01.09.2023 Ne 319-o.

[TpuopurteTHpiMU HeJasiMHu u3ydenus ¢usuku B 10-11 knaccax sBiasoTCS:

e (QopMUpOBaHHE MHTEpPECA M CTPEMJIEHHMs] OOydaroluXcsi K HAay4dHOMY M3yUEHUIO
IPUPOIbI, pA3BUTHE UX MHTEIIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TMPEJACTABICHHA O HAYYHOM METOJEe IO3HaHHA U (POpPMUPOBAHHE
UCCIIEI0BATEIBCKOTO OTHOIIEHUS K OKPY)KAIOLUM SIBIICHUSIM;

e (opMHUPOBAHNME HAYYHOI'O MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuy U GyHAaMEHTAIbHBIX 3aKOHOB (hPU3UKH;

e (QopmupoBaHUE YMEHHUI OOBICHATH SBJICHUS C HCIOJIB30BAaHUEM (DU3NYECKUX 3HAHUN
U Hay4YHBIX JI0Ka3aTeJbCTB;

e (QopmupoBaHUE MPEICTABICHUA O POJIU (PU3UKH AJISi PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TeXHOJIOTHH.

[Iporpamma mo ¢u3uke 6a30BOTO YpPOBHS HAa YpOBHE CpEIHEro 001ero oopa3oBaHUs
pa3paboTaHa Ha OCHOBE INOJOXEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOECHUS OCHOBHOM
obOpasoBarenbHON Tmporpammel, TmpeacTaBieHHbIx B DPI'OC COO, a Takke ¢ ydérom
denepanbHOi paboueil mporpaMMbl BOCIUTaHMA M KOHLENIMM IpPEnofaBaHus Yy4eOHOro
npenmera «@usuka» B oOpa3zoBaTenbHbIX — opraHuzanusx Poccuiickoit  ®eneparum,
peaTn3yoLX OCHOBHBIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copepxanue mnporpaMMmbl 1Mo (U3MKE HANpaBlIeHO Ha (POPMHPOBAHUE €CTECTBEHHO-
Hay4yHOI kapTuHblI MHpa oOydaromuxcsd 10-11 kimaccoB npu oOyueHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEILHOCTHOIO Noaxoaa. IIporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusiM OI'OC COO k miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEJAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOYYeHHs, a TAaKKe YUYUTHIBAET HEOOXOAMMOCTb peau3allii MEeXIPEIMETHBIX
CBsA3eM (U3MKM C €eCTeCTBEHHO-HAyYHBIMHU Y4YeOHbIMH mpeaMeTamu. B Hel ompexpenstorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro OO0Ilero oOpazoBaHMsl, IJIAHHUpPYEMbIe
pe3ynbTaThl OCBOEHHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIE, IpeIMeTHbIe (Ha
0a30BOM YpOBHE).

®du3nka Kak Hayka o HauOosiee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyHass B KadecTBe
y4yeOHOTro TmpeaMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJaJ B CHUCTEMY 3HaHUH 00
okpyxkarwmiem wmupe. LlIkompHBI Kypc (GU3NKH — CHCTEMOOOpPA3yONIUN ISl €CTECTBEHHO-
HAYYHBIX Y4EOHBIX MPEIMETOB, MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U
SBJICHUM, W3y4aeMbIX XuUMHEH, Owuosjorued, ¢usmdeckor reorpadueld W aCTPOHOMHEH.
Hcnonb3oBaHne M akTHMBHOE NpUMEHEHHE (U3WYECKUX 3HAHMM ONpeAesnseT XapakTrep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTMH B c(epe 3HEpreTUKH, TPAaHCIOpPTa, OCBOEHHUS KOCMOca,
MOJIy4YEeHHUsI HOBBIX MAaTE€pPHUAJIOB C 3alaHHBIMU CBOWCTBAMH M pyrux. M3yueHnue Gpu3nku BHOCUT
OCHOBHOHM BKJIaJ B (DOPMHPOBAHUE E€CTECTBEHHO- HAyYHOM KAapTHHBI MHUpPa OOYyYarolIUXCs, B
dbopMHpOBaHNE YMEHUH MPUMEHATh HAYYHBIH METO/ MO3HAHMS TPU BHIMOJIHEHUH MU YU4EOHBIX
HUCCIIENOBAHUMN.



B ocHOBY kypca pu3uku A ypoBHS CpeIHETO 00IIero 00pa30BaHUS MOJOXKEH Psi UIIEH,
KOTOPbIE MO’KHO pacCMaTpUBaTh KaK IMPUHIIUIIBI €FOOCTPOCHMSL.

Hoes yenocmnocmu. B cOOTBETCTBUU € HEH KypC SABISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3lesioB (GU3UKHU, BKIIOYAET KaK BOIPOCH! KJIACCHYECKOH, TaKk U
COBPEMEHHOU (DU3UKH.

Hoes eenepanusayuu. B cooTBeTcTBUM C Hell Marepuan Kypca (QU3MKH O0OBbEIUHEH
BOKpPYT (H3MYecKuX Teopuil. Bemymmm B Kypce siBisieTcsi pOPMHUPOBAHUE TMPEICTABICHUHA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus npeanojaraeT UCIoib30BaHUE I'yMaHUTAPHOTO
noTeHuana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOILECTBA,
a TaK)Ke C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH M SKOJIOTUYECKUMU MPOOJIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc Qu3uKu mnpennosaraeT 3HAKOMCTBO C
MIUPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTHUYECKUX TPHIOKEHUH H3YYEHHBIX TEOpPUH H
3aKOHOB.

Hoes sKonocuzayuu peannsyercsi MOCPEICTBOM BBEACHMS 3JIEMEHTOB COJIEp)KaHUs,
HOCBALIEHHBIX 3KOJIOIMYECKMM MpoOjeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a TaKkke 00CyXJIeHus Mpo0JIeM pallMOHAIbHOIO IPHUPOIONOIb30BaHUS U
9KOJIOTUYECKOI O€30MacCHOCTH.

CrepXHEBBIMH AJIEMEHTaMU Kypca (M3MKH Ha ypOBHE CpPEIHEro o0mero odpa3zoBaHuUs
ABJISIIOTCS  (pU3MUecKkue Teopuu ((popMHpOBAHUE NPEACTABICHUNH O CTPYKType HOCTPOCHMS
¢u3nveckoil Teopuu, poiaM (HYHIAMEHTAIBHBIX 3aKOHOB W NPUHIMIIOB B COBPEMEHHBIX
IpPEICTABICHUAX O IPUPOAE, IPaHUIAX IPUMEHUMOCTH TEOPHH, ISl ONUCAaHHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUHW U TIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAX0/ B Kypce (PU3MKHU pealn3yeTcss IPex/ie BCEro 3a Cuér
OpraHM3aly KCIEPUMEHTAIBHON JesATeNIbHOCTU o0yvaromuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKU — 3TO HUCIOJIb30BAaHHE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOphIE B MporpamMme Mo (ui3nke oOBEeTUHEHBI B OOUIMN CIHCOK
YUYEHHUYECKUX MPAKTUYECKUX paldoT. BrlaeneHune B yka3aHHOM IepeyHe JabopaTOpHBIX padorT,
IPOBOAMMBIX JJIi KOHTPOJS MU OLEHKH, OCYLIECTBIISIETCS Y4YaCTHHUKAaMU 00pa30BaTEIbHOIO
npoliecca UCXO/s U3 0COOEHHOCTEH MIaHWPOBAaHUS U OcHalleHus kabuHera Gusuku. [Ipu sTom
oOecrieunBaeTcs OBJIaZIeHHE OOYYaOIMMUCS YMEHUSIMU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIIIOBAaHMUS 3aBUCHUMOCTEH (M3MYECKUX BEIWYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTES.

Bosblioe BHUMaHNE yaenseTcsl peleHnIo pacy€THBIX U KadeCTBEHHBbIX 3a1ad. [Ipu sTom
JUISL pacYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIFOTCS 3aJ1a4M C SBHO 33JaHHOM (PU3MUECKON MOJEINbIO,
MO3BOJIAIOIINE NPUMEHATh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszelna
Kypca, Tak U UHTErpupys 3HaAHUS U3 Pa3HbIX pa3zaenoB. [l KaueCTBEHHBIX 3a7au NPUOPUTETOM
ABJISIIOTCSL 3aJaHMs Ha OOBSICHEHUE TMpPOTEKaHWsl (U3NYECKUX SIBIEHHMM M IPOLECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromue BbiOOpa (PU3MUecKoW MOAENH I CUTYallMH TMPAKTHKO-
OPUEHTUPOBAHHOTI'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu DPIOC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecrieyeHn0 y4eOHOro mporecca 0a30BBId ypOBEHb Kypca (U3MKM Ha YpOBHE CPEIHEro
oOuiero oOpa3oBaHMs JOKEH HM3ydaThCsl B YCIOBUSX MIPEIMETHOrO KaOMHeTa (U3MKU WU B
YCIIOBUAX MHTETPHUPOBAHHOIO KaOMHETA MPEeIMETOB €CTECTBEHHO-HAYYHOTro IUKiIa. B xaOunere
bu3MKH JOHKHO OBITH HeoOxoaumoe JjgabopaTopHOe OOOpYAOBAaHHWE ISl  BBIMOJTHEHUS
yKa3aHHBIX B MIporpamMme Mo (U3MKe YYCHHYECKUX MPAKTUYECKUX paboT U JEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpallMoHHOEe 000pynoBaHHE (HOPMUPYETCS B COOTBETCTBHM C MPHUHLIUIIOM
MUHUMAaJIBHON TOCTAaTOYHOCTH M 00ECIEeYMBAEeT MOCTAHOBKY MEPEUUCIIEHHBIX B MPOrpamMMe IO
¢u3uKe KIIOYEBBIX JEMOHCTPALMH A MCCIEJOBAHUS H3y4yaeMbIX SBJICHMH W TMPOILECCOB,
SMIMPUYECKUX U(PYHIAMEHTAIbHbBIX 3aKOHOB, X TEXHUYECKUX PUMEHEHU.

JIaGopaTtopHoe 00OpyJOBaHUE IS YYCHUUYECKHX MPAKTHUYECKUX paboT GopMmupyercs B
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BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOECIeYMBaeTCs B pacdyére OJHOr0 KOMIUIEKTa Ha ABYX
obOyvaronuxcsi. TemaTHdyeckue KOMILUIEKTHI JaOOPaTOPHOTO OOOPYIOBAaHUS JIOJDKHBI OBITH
MOCTPOCHBI Ha KOMILJIEKCHOM HCIOJIb30BAHWU AHAJIOTOBBIX W LU(POBBIX HMPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BUE LHU(POBBIX TaOOPATOPHIA.

JlocTmkeHre 3THX LieJell 00ecleunBaeTCsl PEIICHUEM CIEAYIOLMX 3aJad B IPOLECCe
M3Yy4eHHUA Kypca (U3HKU Ha YPOBHE CPEeIHEro 001Iero 00pa3oBaHus:

e TMPHOOpPETeHHE CUCTEMBI 3HAaHUK 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHHUKY, MOJICKYJISIPHYIO (U3UKY, SJIEKTPOJIUHAMUKY, KBAHTOBYIO (DU3HKY
U 3JIEMEHTBI aCTPO(U3UKH;

e (GopMUpOBaHHE YMEHHH MPUMEHSATh TEOPETUYECKUE 3HAHUSA ISl OOBICHEHUS
(¢u3nUecKux SBJICHUH B MPHUPOJE W IJs NMPUHATUS NMPAKTUYECKUX PEIICHHH B MOBCETHEBHOMN
KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHHs pa3IMYHBIX 33734 C SBHO 33JaHHOW (pu3mueckon
MOJIeIbIO, 3a/ay, MOJAPa3yMEBAIONIMX CAMOCTOSITENIbHOE CO3JAaHHE (PUINYECKOM MOJIeNH,
aJICKBaTHOW YCJIOBHSIM 3aJ1a4U;

e TIOHMMaHuEe (U3UYECKUX OCHOB M MPUHIIUIIOB JACUCTBUS TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIOCPEY;

e OBIIAJICHHE METOJAMU CaMOCTOSATEIHHOIO IJIAHUPOBAHUS U MPOBEICHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHajlu3a W HUHTEpIpeTaluud HH(OpMaLUU, ONpeAeseHUusl JAOCTOBEPHOCTU
MOJIy4EHHOTO Pe3yJbTaTa;

e CO3/JaHUE YCIIOBUH JJISI PA3BUTHS YMEHUN IMPOEKTHO-KUCCIIEIOBATEIIbCKOM, TBOPUYECKOM
JESTEIbHOCTH.

[Ipemiaraemerii B mporpamme o (Gu3MKe NepedeHb JaOOpaTOPHBIX M MPAKTUYECKHX
paboT sIBIIIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEIEHUS J1abOpaTOPHBIX padoT
Y OIIBITOB € YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEN 00yUaroIINXCS.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE CpPEAHEr0 OO0IIEro 00pa30BaHUS
orBoautcst 136 vacoB: B 10 kmacce — 68 wacoB (2 yaca B Heneno), B 11 kimacce — 68 vacos (2
gaca B HEJIEITIO).

COJAEP)KXAHUE YUYEBHOI'O ITPEJIMETA

10 KJIACC

Pa3nes 1. ®dusuka u MeToAbl HAYYHOI0 O3HAHUS

®dusuka — Hayka o npupoze. Haydnele MeToabl mo3HaHMs OKpysKarouero mupa. Ponb
HKCIIEPUMEHTA U TEOPHUH B MPOIIECCE MO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MopenupoBanue (puznyeckux siBieHuil u nporeccoB. Hayunsie runoressl. dusnyeckue
3aKOHBI M TEOpUHU. ['paHUIIbI IPUMEHUMOCTH (PU3NMUECKUX 3aKOHOB. [IpHHIIMTT COOTBETCTBUSI.

Ponp u mecto ¢usuku B (GOpMHUPOBAHUU COBPEMEHHOW HAyYHOW KAapTUHBI MHUpA, B
MPAKTUYECKON AESITETbHOCTH JTIOAEH.

Jlemoncmpayuu

AHanorosble u nupoBble  U3MEPUTETbHBIE puoOopHI, KOMITbIOTEPHbBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBHIKEHUS.

Cucrema orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpelnHsss CKOPOCTb, MIHOBEHHAsh CKOPOCTb) M YCKOpEHHE
MaTepUaibHONW TOYKH, UX MPOEKIUU HA OCH CUCTEMbI KoopAuHAT. ClI0KEHHE NEepEMEIEHUN U
CJII0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NpsSMOJMHEHHOe ABIKeHHe. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U TIepeMEeLIeHHs] MaTepHalIbHON TOYKU OT BPEMEHHU.

CBobosHOe nasieHue. Y CKopeHrne CBOOOHOTO MaIeHusl.

KpuBonuneiiHoe JnBwkeHue. JIBUKEHHE MaTepHalbHOM TOYKH IO OKPYXHOCTH C
IIOCTOSIHHOM 110 MOAYJII0 CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHEHHAsACKOPOCTh. Ilepuon u yactora
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oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHudeckue yCTpoMCTBA M NPAKTUYECKOE TMPHUMEHEHHE: CIOUAOMETP, JBH)KCHHE
CHap#J10B, LIETIHBIE U PEMEHHBIE TIEpEayu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0TCUETa, ULTFOCTPALIMS KUHEMATHUYECKUX XapaKTePUCTUKIBHXKCHHUS.

[Ipeobpa3oBanue ABMKEHUN C MCHOJIB30BAaHUEM IMPOCTHIX MexaHu3MOoB. [laneHue ten B
BO3/yX€E U B Pa3pe’KEHHOM IPOCTPAHCTBE.

Habmoienue nBuxkeHus Tena, OPOIIEHHOTO MO YIJIOM K FOPU30HTY UTOPU30HTAIBHO.

W3mepenue yckopeHus: CBOOOHOTO naieHus. HampasieHne CKopocTy py IBHKEHHUHU 110
OKPY’KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yueHnne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOIIEGHUS — MEXIY  NYTSIMHM,  IPOHJEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHbIE PAaBHBIE IMPOMEXYTKHM BPEMEHHM IIPU PABHOYCKOPEHHOM JIBHXKEHHH C
HA4YaJIbHOM CKOPOCTBIO, paBHOU HYIIIO.

N3yueHue nBMKEHMS IIApUKa B BI3KOM KUAKOCTH. M3yueHue JBUKEHHUS Teia,
OpOILIEHHOT 0 FTOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpunIMn OTHOCHUTEJILHOCTH I'annnes. ITepBbIii 3akoH HrroroHa.

NuepuunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cwuia. [lpunnun cynepnosunmu cuil. Bropoit 3akon Hprorona s
MarepuanbHOU ToUuku. Tperuii 3akoH HproTOoHA 711 MaTepUanbHbBIX TOYEK.

3akoH BceMupHoro tarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOpPOCTb.

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

Tpenue. Buasl TpeHus (1mokosl, CKoJbXeHUs, kaueHus). Cuna TpeHusa. Cyxoe TpeHHeE.
Cuna TpeHHs CKOJbXKEHHUs U cuia TpeHus nokosd. Koaddumuent tpenus. Cua conpoTUBIeHUs
TP IBUKEHUU TeJIa B )KUJIKOCTH WM Ta3e.

[ToctynaTtenbHoe U BpalaTeIbHOE IBUKEHIE a0COTIOTHO TBEPIOTO Tea.

MoMeHT cuiibl OTHOCHTENBHO Ocu BpauleHus. llnedo cunbl. YcnoBust paBHOBecHs
TBEPAOTO TEA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: TOMIIUITHUKY, IBH)KCHHE
MCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHue uHEepLUH.

CpaBHeHME Macc B3aMOICUCTBYIOMUX Tell. Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTH CHIIBI YIPYTOCTH OT JIe(hopMaliuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHME CUIT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKECHHUSI.

VYcnoBus paBHOBecus TBEpAOTO Tesa. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue aBuxeHuss Opycka MO HAKJIOHHOW IUIOCKOCTH. MccienoBaHue 3aBUCHMOCTH
CHWJI YIIPYTOCTH, BOSHUKAIOIINX B IPYKUHE U PE3UHOBOM 00pasiie, oT ux aedopMaIuu.

HccnenoBanue ycinoBuil paBHOBeCHs TBEPAOIO Tejla, UMEIOLIET0 OCh BPAIICHHUS.

Tema 3. 3axonvl coxpanenusn ¢ mexanuxe

Nmmmynsc MaTepranibHOM TOYKHU (Tena), CHCTEMbl MaTepHATBHBIX TOYEK. MIMITyIIbC CHITBI
Y U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

Pa6ora cuibl. MoIIHOCTD CHITBIL.

Kunernueckass sHeprusi MarepualibHON TOukd. Teopema 00 M3MEHEHMHM KHHETUYECKOM
SHEPIUH.

[MorennmansHast osHeprusa. lloTeHuuanbHas SHEprus ymnpyro AeGopMHUpOBaHHOU
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npyxuHbl. [loTeHIInanbpHast SHEPrUs Teia BOIU3U MOBEPXHOCTH 3eMITH.

[loTenunanpHble U HEMOTEHIMATbHbIE CHIIbI. CBA3b pabOTHhl HEMOTEHLMAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE NPUMEHEHME: BOJOMET, KONEP, NPYKUHHBII
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbca.PeakTUBHOE IBUKEHUE.

[lepexoa moTeHIIMATBLHON SHEPTUHN B KHHETUYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue abCONIOTHO HEYIPYroro yaapa C IMOMOIIbIO JIBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

UccnenoBanue cBsizu pabOTHl CWIIBI C HM3MEHEHHEM MEXaHUYECKOW HSHEPruu Tejia Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHasi pu3uka U TEpMOANHAMHUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE  TIOJIOKEHUS  MOJICKYJSIPHO-KMHETUYECKOW TEOPUM U HMX  OIBITHOE
obocHoBanue. bpoyHoBckoe asmxenue. Juddysus. Xapaktep NBHKEHUS U B3aUMOJEHCTBUS
YacTHII BeniecTBa. MOJICNIM CTPOCHHUSI Ta30B, KHUAKOCTEH U TBEPBIX T U OOBSICHCHHE CBOWCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepsl Mojekyid. KonnuecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnnoBoe paBHOBecue. TeMneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO- KUHETUYECKOW TEOpUH
uaeanpHOro rasa. AOCONIOTHas TemIepaTypa Kak Mepa CpeaHell KUHETHYeCKON SHepruu
TEIUIOBOrO JBWKEHHMs dactull rasa. Ilkama temnepatryp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe npeacTaBieHue U30MPOIIECCOB: H30TEPMA,
u30x0pa, u3obapa.

TexHu4eckue ycTpoicTBa U MPaKTUYECKOe TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl 110 UGG Y3UHN )KUIKOCTEHN U Ta30B.

Monens OpOyHOBCKOTO JBUKECHHS.

Mogens onbiTa [ITepHa.

OnbITHI, JIOKA3bIBAIOLI1E CYyILLIECTBOBaHUE MEKMOJIEKYIISIPHOTO
B3aWMO/ICHCTBUA.

Mogens, HIUTIOCTPUPYIOLLIAs IPUPOLY AABICHHUS I'a3a Ha CTEHKH COCYAa.

OMBITHL, WJUTFOCTPUPYIOIIUE YPAaBHEHUE COCTOSTHUS UJICATBHOTO

ra3a, U30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

Omnpenenenre Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HW3MEpEeHHi 00bEMa
KOMHATBI, aBJICHUS U TEMIIEPATYPhI BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXAY ITApaMETPAMHU COCTOSIHUS Pa3peKEHHOI0 ras3a.

Tema 2. Ocnoevl mepmoounamurku

TepmoanHamuueckasl cucreMa. BHYTpeHHssl SHEprus TEPMOJAUHAMUYECKOU CUCTEMBI U
crocoObl e€ m3MeHeHus. KonumdecTBo TermoTsl U pabota. BHyTpeHHssI SHEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Busl Temionepenayn: TEIIONPOBOIHOCTb, KOHBEKIUS, U3JyYCHHUE. Y A€IbHas
TEMJIOEMKOCTh BelecTBa. Koau4ecTBO TEIUTIOTHI MPH TEIIONEepeaaye.

[TonstTne 06 ammabatHom mporecce. llepBeiit 3akoH TepMoauHamuku. [IpuMmeHneHue
MEepPBOTO 3aKOHA TEPMOJAMHAMUKH K m3omporieccaM. [ padudeckas naTepnperamus paboThI rasa.

Bropoit 3akoH TepmomuHamMukud. HeoOpaTMMOCTh MpoIecCOB B MpHpoje. TermnoBbie
MamuHbl. [I[pyuHIMNBI JEHCTBUS TEMJIOBBIX MAIIUH.

[IpeoOpazoBanus >HEPrUM B TEIUIOBBIX MammHax. Kosddumment noneznoro aeicTBus
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teruioBoi MammHbl. Lukn KapHo u ero xo3dduiment nmone3sHoro AeHCTBHs. DKOIOTHYECKHE
po0JieMbl TEIJIOPHEPreTUKU. TexHnyeckue ycTpoiictBa M MPaKTHYEeCKOoe  MPHUMEHEHHE:
JIBUTaTEIb BHYTPEHHEIO CTOPAHUs, OBITOBOM XOJIOANIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEpruM Teja MpH COBEPIICHHH PAaOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJ JEHCTBHEM CXATOro BO3[yXa, HarpeBaHue 3¢pupa B JATYHHOU TpyOke MyTEéM
TpeHus (BUICOICMOHCTPAIINS).

W3meHeHue BHYTpeHHEH SHEPrUH (TeMIepaTyphl) Tela Py Terionepeaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOpaHusl, peaKTUBHOI'OJIBUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopHuie pabomuol

N3mepenne yaeapHON TeIT0EMKOCTH.

Tema 3. Azpezammnsie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne u KoHaeHcauusa. Mcnapenune wu kumneHue. AOCONIOTHas U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3ayXxa. Hacklmennsiid nap. Y nenpHas TEIioTa mapooOpa3oBaHMUs.
3aBUCUMOCTB TEMIIEPATypbl KUIIEHUS OT AaBJICHUS.

Teépmoe Ttenmo. Kpucrammmueckue u amopdubie Tema. AHH30TPONHS CBOMCTB
kpuctamioB. Kunkue kpuctaiibel. CoBpeMeHHble MaTepuanbl. [lnaBnenne u KpucTaIu3anus.
VY nenpHas Temnota miaasieHus. Cyonumanus.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHuuyeckue ycTpoicTBa M NPAKTHUUECKOE NPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETP, TEXHOJOTMU  TIOJYYEHHUS] COBPEMEHHBIX MaTe€puajoB, B TOM  YHCIIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIILIEHHBIX 1APOB.

Kunenue npu nonmxeHHOM J1aBiaeHIH.CrIocOObI U3MEPEHUS BIAKHOCTH.

Habntonenne HarpeBaHusl M IUIABIEHMSI KPUCTANIMYECKOTO BelecTBa. JleMoHcTpanus
KpHUCTAJIJIOB.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 0THOCUTENBHON BIAXKHOCTH BO3yXa.

Paznen 4. DnekTpoauHaMuka

Tema 1. dnekmpocmamuxa

OnexTpuzanusl Ten. OJEKTpUYecKuil 3apsan. /[IBa Buaa dIEKTpUYECKUX 3apsi/IoB.
ITpoBOAHMKH, TUANEKTPUKH U MOJYNIPOBOJHUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3aps/a.

BzaumopeiictBue 3apsinoB. 3akoH Kynona. ToueuHbli  AJIEeKTpUYECKUR  3apsii.
Onexkrpuueckoe mnose. HanpsokéHHocTh snexkrtpuueckoro mnons. llpuHnun cynepnozunnu
AIIEKTPUYECKUX MoJIel. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUYECKOTO MOJIS.

PabGora cun anekrpocraruyeckoro moins. Ilorennuan. Pa3HoCcTh NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B AIEKTPOCTATUYECKOM ToJie. [ludnekTpruueckasi IpOHUIIAEMOCTb.

OnexTpoéMkocTs. KoHeHcaTop. DeKTpoEMKOCTh IIIOCKOTO KOH/IEHCATOpa.

DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHnuyeckue ycTpoilcTBa M IPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

JlemoHCTpanuu

YCTpolcTBO M IPUHIMIT AEUCTBUS AJIEKTPOMETpA. B3auMoaenCcTBUE HAANIEK. TEIL.

DNeKTpUUecKoe TMoje 3apsKeHHbIX Tel. [IpOBOJHMKM B 3JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTHYeCcKast 3alluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTHU IJIOCKOTO KOHJIEHCATOPa OT o u
IIJIACTHH, PACCTOSHUSA MEKy HUMH U TU3JIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTOopa.



YdeHn4eckuit 3KCIIepUMEHT, Ta0opaTopHbIe pabOThI

N3mepenue 31neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DneKTpuuecKui TOK. YcioBus CYILIECTBOBAHUS ANEKTPUYECKOTO

TOKaA.

Hcrounuku Toka. Cuia Toka. IIocTOSAHHBIN TOK.

Hanpsiokenue. 3akon Oma aJig y4acTka 1enu.

DneKTpuuecKoe COIPOTUBIICHUE. VY nenbHoe COINPOTUBIICHUE

BELIECTBA.

[TocnenoBarenpHOE, MapauieIbHOE, CMEIIAHHOE COSAMHEHNE TPOBOHUKOB.

PaGoransnekrpudeckoro Toka. 3akoH Jlxoyms—Jlenua. MomHoCTh
ANEKTPUYECKOTO TOKA.

DNEKTPOABUKYIAs CHJIa U BHYTPEHHEE COINPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTO# ) aieKTpruyeckoi 1enu. KopoTkoe 3ambIkaHue.

DNeKTpOHHasE TPOBOJUMOCTh TBEPBIX METaJIIOB. 3aBUCHUMOCTD
COIMPOTHBIICHUS METAIIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYeCcKuii TOK B Bakyyme. CBOMCTBA AIIEKTPOHHBIX MTyYKOB.

[TonynpoBonnuku. CoOcTBeHHas U IpUMECHas  IPOBOJUMOCTh
10JIynpoBoHUKOB. CBolicTBa p—N-niepexoa. [lomyrnpoBoJHUKOBbIE TPHUOOPHI.
DneKTpudecKuit TOK B pactBopax | paciuiaBax — 3JEKTPOJIHUTOB.

DNEeKTpONUTHYECKasT JUCCOIMAIUS. DJIKTPONHU3. JEKTPUYECKUH TOK B Taszax.
CamocTosATeNbHbIN 1 HECAMOCTOATENbHBIN pa3psia. Monnus. [lna3ma.

Texunuueckue ycmpoiicmea u npaKkmuyeckoe npuMeHeHue: aMIIepMeTp, BOJbTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpPbI, TEPMOMETP CONPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN IMOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HapsHKEHUS.

3aBUCHMOCTh COIPOTHBIICHUS HWJIWHIPHUYECKUX TPOBOJHUKOB OT JUIMHBI, TUIOMIAIN
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmerianHOe COeTMHEHUE TTPOBOTHUKOB.

[Ipsimoe W3MEPEHHE  AJIEKTPOJABMXKYIIEH cuibl. KopoTkoe 3aMbIKaHUE
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHMOCTh  CONPOTUBIEHUA  METALIOB  OT  Temmeparypbl. IIpoBogumocTh
AJIEKTPOJIUTOB.

HckpoBoii pa3psaa 1 IpoBOAUMOCTb BO3ayXa. OqHOCTOPOHHSS TPOBOIUMOCTh AUO/IA.

Y4eHnueckui IKCIIepUMEHT, J1abopaTOpHbIE pabOTHI

N3yueHne cMemaHHOTO COeTMHEHUS PE3UCTOPOB.

WN3mepenne SIEeKTPOABMKYIIEH CHUJIBI HMCTOYHHKA TOKA H  €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

Hab6mronenue sanexrpomnusa.

MexnpeamerHblie CBA3U

Nzyuenne kypca ¢usukm 6a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISCTCS C YIETOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

MexnpeaMeTHbIE TOHSTHUS, CBSA3aHHBIE C H3YYEHHUEM METOJIOB HAyYHOIO MO3HAHUS:
SBJICHWE, HaydHbId (akT, TUmore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpus, HAOIO/JICHHE,
HKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHWe CHUCTEMBl ypaBHEHWH, JHMHEWHas QyHKOMs, mapaboia,
runepOona, ux rpaduKu U CBOWCTBA, TPUTOHOMETpHUUYECKHEe (DYHKIIMU: CHHYC, KOCHUHYC, TAHT€HC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHl M HUX MNPOEKIHMH HAa OCHU
KOOPJIMHAT, CJI0KEHHUE BEKTOPOB.



Buonoeus: mexannueckoe IBHKEHUE B )KUBOH mpupoze, nupdysus, ocMoc, TeII000MeH
’KMBBIX OPraHHU3MOB (BH[bI TEIIONEPEJauH, TEIUIOBOE PABHOBECHUE), DICKTPUUECKHE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TeEJ, XUIAKOCTEH U Ta30B, JJIEKTPUUYECKUE
CBOMCTBAa METAJUIOB, 3JIEKTPOJUTHUYECKAs] TUCCOLMALINA, TAJIbBAHUKA.

T'eoepaghus: BTaxxHOCTH BO3yXa, BETPBI, 0apOMETpP, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHH C MCIIOJIb30BAaHHMEM MEXaHU3MOB, YUET TPEHUS
B TEXHMKE, MOALIMIHUKN, UCIOJIb30BAaHUE 3aKOHA COXPAHEHHUs MMIIyJbCa B TEXHUKE (pakeTa,
BOJOMET M JIpyrue), JBUIaTellb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOH
XOJIOAWIBHUK, KOHAUIMOHEP, TEXHOJIOTUU IIOJIy4eHHUS! COBPEMEHHBIX MaTEPUAJIOB, B TOM UYHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  DJJEKTPOCTAaTHMYECKas  3allMTa,  3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, DIIEKTPOHATrPEBATEIbHBIE  MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, raJIbBAHUKA.
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Paznen 4. DnekTpoauHaMuka

Tema 3. Maznummnoe none. 1eKmpomMazHumMHAA UHOYKUUA

IlocTtossHABIE MarHuThl. B3amMopaeiicTBHE IIOCTOSHHBIX MAarHMTOB. MarsuTHOE IIOJIE.
BekTop MarHuTHON MHAYKUMH. [[pUHIMI Cyneprno3uiuyu MarHuTHBIX nosiei. JINHUM MarHUTHOU
uHaykud. KapTtuHna miuHui MarHUTHOM MHAYKIIMU TIOJIS1 TOCTOSITHHBIX MAarHUTOB.

MarnuTtHoe noje npoBoAHUKA ¢ TokoM. KapThHa NMHUNA MHIYKUMHA MarHUTHOTO MOJIs
JUTMHHOTO TPSMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTI'O IPOBOJHUKA, KATYIIKA C TOKOM.
OmnbiT OpcTena. BzaumoaericTBrue MPpOBOJHUKOB CTOKOM.

Cuna Amriepa, €€ MOAYJIb U HallPaBJICHHE.

Cuna Jlopenna, €€ MOIyJlb M HampasiieHue. J[BH)KeHHME 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHOM mnosje. Pabora cuibl Jlopenna.

SBneHue HNEKTPOMArHUTHOM UWHAYKIMHU. [loTOK BekTOpa MarHUTHOW HWHIYKLHH.
DIEeKTPOABMKYIIAS CUJIA MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHOW uHaykiun dapanest.

BuxpeBoe snextpuyeckoe mosie. DIEKTPOABWXKYIIAs CHJIa MHAYKIMH B NPOBOIHUKE,
JIBIDKYIIEMCS TIOCTYIIATEILHO B OJJHOPOJHOM MAarHUTHOM TIOJIE.

IIpasuno Jlenna.

NHnykTUBHOCTD. SIBICHUE CAMOMHAYKIIMHU. DJIEKTPOABIKYIIAS CHUJIa CAMOMHTYKITHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.DJEKTPOMarHuTHOE TOJIE.

TexHudeckue yCcTpoWCTBA W TMPAKTHYECKOE TPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YaCTHI], MHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHHE DPJIEKTPOHHOTO TMy4YKa MAarHUTHBIM ToJjieM. JIMHUM WHIYKIIMA MarHUTHOTO
OIS,

B3anmoaeiicTBre IByX MPOBOAHUKOB ¢ TOKOM.Cuiia AMriepa.

JeiictBue cunbl JIopeHI1a Ha MOHBI AIEKTPOJIUTA. SABICHUE SIEKTPOMArHUTHOW UHIYKIIUH.

[TpaBuino Jlenna.

3aBUCHMOCTb  JJIGKTPOJBIIKYIIEH CHUJIBI HMHAYKIMM OT CKOPOCTH  HU3MEHEHUS
MAarHuTHOTO ITOTOKA.

SIBneHne caMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomuol

N3yueHrne MarHUTHOTO MOJISl KaTYIIKU C TOKOM.

UccnenoBanue ACUCTBUS TMOCTOSHHOTO MarHuTa Ha paMKy ¢ TOokoM. MccrmemoBanue
SIBJICHUS DJIEKTPOMArHUTHOM UHIYKIIUH.

Pazngen 5. Kosie0anus 1 BOJHBI

Tema 1. Mexanuueckue u 31eKmpomazHUmHble KOJ1eOanus



Konebarenpnast cucrema. CBoOOmHBIE MexaHWYeckne Kkolebanus. [apMoHMUYecKHe
koneOanus. Ilepuwon, wacrora, ammmryga W ¢asza konebanwit. [IpyKWHHBIH MasTHUK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TrapMOHHMYECKHX Konebanuil. [IpeBpamienue sHepruu
IIPU TApMOHUYECKHUX KOJIeOaHUX.

Konebarenbubiii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJECOAHUS B HJCATLHOM
KOoe0aTeIbHOM  KOHType. AHAJIOTusi MEXAy MEXaHUYECKUMHU U DIIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTUU B UICATLHOM KoJebaTeabHOM
KOHTYpE.

[IpencraBienne o 3aTyxarouX KoieOaHUsIX. BeIHYX/IeHHbIE MEXaHUYCCKUE KOJICOAHMSI.
Pe3onanc. BeiHyX/1IeHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennblii Tok. CUHYCOUIANbHBINA NIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HAPSIKCHHUSL.

Tpancdopmarop. IIpousBoacTBo, nepenada M MOTPEOICHHE HIIEKTPUUYECKONW SHEPIHU.
OKOJIOTMYECKUE PHUCKH TPU IPOU3BOACTBE dJeKTpodHepruu. KynpTypa ucnonb3oBaHus
AJIIEKTPOIHEPTUH B TIOBCEHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA W NPAKTUUYECKOE IPUMEHEHHUE: SJIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JUHUU JJIEKTPOIIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTeabHON CUCTEMBI (MPY>KUHHBIN WIH
MaTeMaTUYECKUN MasTHUK).

Habmronenne 3aryxaronmx koneOanuii. VccrmemoBaHwe CBOWCTB — BBIHY)KICHHBIX
kojeOanuii. Habmonenne pesonanca.

CBOOOTHBIC AIIEKTPOMATHUTHBIC KOJICOAHMS.

OcmwmorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa U HANpPSOKEHHWsT OT BPEMEHH)  JUIsS
AJIEKTPOMATrHUTHBIX KOJIEOaHUH.

Pe3onanc npu nocnenoBaTeaIbHOM COSAMHEHUM PE3UCTOpA, KATYIIKW MHAYKTUBHOCTH U
KOH/JIEHCATOopA.

Mopenb TMHUY 3IEeKTponepe1adun.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi

HccnenoBanmne 3aBUCUMOCTH TIEpUOAA MallbIX KOoJIeOaHU rpy3a Ha HUTH OT JJIMHBI HUTH
Y Macchl Irpysa.

HccnegoBanue mnepeMeHHOro TOKa B ILENM U3  MOCIEAOBATEIBHO COEAMHEHHBIX
KOH/JIEHCATOpa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMazZHUmMHbLe 60JIHbL

Mexanuyeckue  BOJIHBI,  YCIOBHSI  paclpoOCTpaHEHUSI. ITepuon. Ckopoctb
pacmpocTpaHeHusl W JuiMHa BonHBIL. [lomepeunbie u mpojonbHbIe BOJMHBL WHTepdepeHus u
TudpakIs MEXaHMYECKUX BOJTH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3Byka. Beicota Tona. TemOp 3ByKka.

DNeKTpOMarHUTHBIE BOJHBI. Y CIOBHS M3Ty4EHHUS SJEKTPOMATHUTHBIX BOJH. B3anmuas
opueHnrauus BektopoB E, B, V B snexkrpomaruuTHOi BojHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaX€HWE, NpeloMJIeHHe, mnojspusanus, audpaxmus, wuaTtepdepeHims. CKOpPoOCTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIxama »MeKTPOMAarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIUIIBI paTHOCBS3M U TENEBUCHUS. Pagnonokanus. DJIeKTPOMAarHUTHOE 3arpA3HEHUE
OKpYKaroIlEeH Cpeibl.

TexHuveckue ycTporCcTBa M MPAKTHYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YIbTPa3BYKOBas JIMATHOCTHMKA B TEXHHKE W MEIULMHE, pajap, PaaUuONpUEMHHK, TEIEBU30D,
anTenHa, tenedon, CBU-neun.

Jlemoncmpayuu

OOpazoBanue U paclpoCTpaHEHUE TMOMEPEYHBIX U MPOAOJIbHBIX BoH. KoneOmromeecs
TEJIO0 KaK UCTOYHHK 3BYKa.
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HaGntonenne oTpakeHUS W TNpENOMICHHS MeXaHHMYecKux BoiH. Habmionenue
UHTEepPEpEeHIMH U TU(HPAKLIUN MEXAHNYECKUX BOJIH.3BYKOBOW pPE30HAHC.

HaGntonenne cBsi3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW M Y4acTOTOU
KoJie0aHui.

HccnenoBanne CBOMCTB  AJIEKTPOMAarHUTHBIX —BOJH:  OTPaXXEHHUE, IPEJIOMIICHUE,
noJsipuzanus, 1uppakuus, HHTeppepeHIus.

Tema 3. Onmuxa

I'eomerprueckas onrtuka. lIpsamonuHelHOE pacnpoCTpaHEHUE CBETa B OJHOPOIHOM
cpene. JIyd cBera. ToUeUHBIM UCTOYHUK CBETA.

OtpaxeHnue cBera. 3akoHbl OTpakeHMs cBera. IlocTpoeHue M300pa)keHUH B IUIOCKOM
3epKae.

[Ipenomiienne cBeTa. 3akoHBI MpeloOMIEHHS cBeTa. AOCONIOTHBIM MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbll yroia MHOJHOTO BHYTPEHHEIO
OTpaKCHHUS.

Hucnepcus csera. CinoxHbIi coctaB 6enoro ceera. L[Ber.

CoOuparomue M pacceuBaromive JuH3bl. ToHkass JsuH3a. DokycHoe paccrosiHME U
ONTHYECKasl CHJIa TOHKOU JUH3BL. [locTpoenne nu3o0pakeHuil B COOMPAIOLINX U PAaCCEeUBAIOIINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30MU.

[Ipenensl npUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBast ontuka. MHrepdepenuns cBera. KorepeHTHble HMCTOYHMKH. Y CIOBHUSA
HaOJI0IeHNsT MAKCUMYMOB U MHHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT ABYX CHH(a3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. JudpaknmoHHas pemérka. YciaoBue HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaJICHUH MOHOXPOMAaTUYECKOI'0 CBETa Ha TU(PPAKLIUOHHYIO PEIIETKY.

[Tonspu3zanus ceera.

TexHuueckue ycTpoilcTBa M IMpaKTHYECKOE MPUMEHEHHE: OYKH, JIymna, (oToanmnapar,
MPOEKIIMOHHBIN armnapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAsIONTHKA, TU(pPaKIIMOHHAS pelIETKa,
HOJIIPON .

Jlemoncmpayuu

IIpssmonuneitHOe pacnpoCcTpaHEHUE, OTPAKEHUE U IIPEJIOMJIEHUE CBETA.

OnTrueckue npuOOpsI.

ITonHOE BHyTpEeHHEe oTpakeHHe. Moaens cBeToBona. MccnenoBanue cBOMCTB
M300paKeHU B TMH3aX.

Mogenu Mukpockomna, Teneckona. HaOmronenue uHtrepdepenuuu cera. Habmonenue
T paKIuu CBETa.

Habmtonenue nucnepcun cBeta. [lomyyeHue crnekrpa ¢ mOMOUIbIO TPU3MBI.

[Tonyuenue criektpa ¢ moMmoIbio audpakuoHHol pemérku. Habmonenne nonspusanuu
CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

W3mepenue mokaszaTens MmpejoMieHus crekia. MccnenoBaHue cBOMCTB M300pakeHUi B
JNH3aX.

Habmtonenue nucnepcun cBeTa.

Paznen 6. OcHOBBI clieHAJILHON T€OPUH OTHOCHTEIHHOCTH

I'paHuipl IPUMEHUMOCTH KJIACCUYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCUTENIbHOCTH: HWHBAapHUAHTHOCTh MOJYJISl  CKOPOCTH CBeTa B BaKyyMme, MPUHLHII
OTHOCHUTENIBHOCTH DMHILTENHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHE BPEMEHH U COKPAILIEHUE JITTHHBI.

OHeprus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPTUEN U UMITYJIBCOM PESITUBUCTCKON YaCTUIbI. DHEPTUs MOKOSI.

Pa3nen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul K6AHMOBON ORMUKU

®otonsl. Popmyna [Inanka cBs3u 3HEpPruu GOTOHA C €r0 YACTOTON. DHEPTUS M UMITYJIHC
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¢dorona.

OtkpeiTne u wuccienoBanue Goroddpdexkra. Ombitel A. I. CroneroBa. 3aKoHBI
doroaddekra. Ypasuenue Ditamreitna st pororddexra. «KpacHas rpanuna» porodddexra.

JaBnenne cBera. OnbiTel [1. H. JIe6eneBa. XuMuueckoe ACHCTBHE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTUUECKOE MpUMEHEHHe: (POTOIIEeMEHT, (POTONATIHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTAaHOBKE C IIMHKOBOW IuIacTUHOM. MccnenoBanrue 3aKOHOB BHEIIHETO
dororddexra.

CBeTOqUOI.

Conneunas OaTapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnwiTel Pesepdopna no paccestHuro o -dactuil. [Ltanerapnas
mozenb atoMa. [locrynarel bopa. U3nydyenue u mornomenrue (pOTOHOB MpH HEpexojie aToMa ¢
OJIHOTO YpOBHSl BSHepruuM Ha Apyrol. Buasl crnexktpoB. CHekTp ypOBHEM »HEpruu aToma
BOZOpPOJA.

BousiHoBbI€ cBOMcTBa yacTull. Bonubl ge bpoinsa. KopryckysspHO-BOJIHOBOM JTyaiu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYECHHE.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHME: CHEKTpPalbHBIM AaHAJIN3
(CTIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna. Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGurotenne muHevaThIxX crieKTpoB n3nmydeHus.Jasep.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomol

HaGroienne MTmHeRvaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTpoeHus  sapa.  OTKpeiTHE
panuoaktuBHOCTH. OmBITH Pezepdopna mo onpeaeseHuto cocraBa paJioaKTUBHOTO H3JIy4eHHs.
CaoiicTBa anbda-, 0era-, ramMma-u3ydeHus. Biausaue painoakTHBHOCTH Ha KUBBIC OPTaHU3MBI.

OtkpbiTHE TpoTOHAa W HelTpoHa. HykionHas mozpens sapa I'eiizenGepra— VBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M3oTormsl.

Anbda-pacnan. DneKTpOHHBIA M MO3UTPOHHBIN OeTa-pacnaa. 'amma- uzinydenue. 3akoH
PaAMOaKTUBHOIO pacnaja.

OHeprusi CBA3M HYKJIOHOB B snpe. Snepuble cuibl. Jledexkt maccwl saapa. SnepHbie
peakuuu. JleneHne u CUHTE3 A1ep.

Snepubiii peaktop. TepmosiaepHbiit cuHTe3. [IpobiemMbl W MEPCHEKTUBBI  SJIEPHOM
HHEPreTUKHU. DKOJIOTMYECKUE aceKThl SEPHOIN SJHEPTEeTUKH.

OnemeHTapHbIe YacTULbl. OTKPBITHE TIO3UTPOHA.

Metonel HaOMIOAEHHMS M PETUCTPALMU AJIEMEHTapHbIX dacTull. DyHIaMeHTalIbHbIE
B3auMojieiicTBua. EnuHCTBO (u3nyeckoi KapTHHBI Mupa. TeXHHYecKHe yCTpOHCTBa U
MPaKTUYECKOe MPUMEHEHUE: JO3UMETp, KaMepa

Bunbcona, siaepHblil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomoi

HccnenoBanue TpekoB yacTull (110 FTOTOBBIM (poTorpadusim).

Paznen 8. DieMeHTHI aCTPOHOMMH H ACTPOPU3NKH

Oranel pa3BUTHA acTpoHOMMH. [IpuknazmHOE M MHUPOBO33PEHUECKOE 3HAUYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, sipkue 3BE3/Ibl, INIAHEThI, UX BUJMMOE JIBUKEHUE.

Conneunas cucrema.

Connue. ConneuyHasi akTUBHOCTh. Mcrounuk sHepruu ConHua u 3BE3N. 3BE3NBI, UX
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OCHOBHBIE XapaKTEPUCTUKHU. JluarpaMma «CIEKTpalbHBIA KJIacC — CBETHUMOCTbY». 3BE3MbI
[JIABHOM MOCIEA0BATEIBHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3J IJIaBHOHU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE34. COBpEMEHHBIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE311. DTalbl KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenue n nwxenue ConHua B [Mamaktuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX FAITAKTHUK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xab66ma. Pazoeranue ramakTuk.

Teopust bonbioro B3psiBa. PennkToBO€ U31ydeHHE.

MacmirabHass cTpykTypa Bceenennoit. Meraranaktuka. Hepeménabie TpoOsieMbl
ACTPOHOMHUH.

Vuenuueckue nabnooenus

Habmtoienust HeBOOPY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKECHHMA
JUISL OTIpEIeNICHUs] MTOJIOKEHHUS HEOSCHBIX 0O0OBEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro noxaymapus u sipKue 3BE3/IbI.

HaGmonnenus B reneckon Jlynsl, mianer, Miteanoro ITyru.

Oo6o0maiee NoOBTOpeHne

Ponb Qu3uku M acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTHYCCKOW, COIHMAIBLHOW H
ATUYECKON cdepax [eATeNbHOCTH UYelIOBeKa, POidb U MECTO (U3UKH M acTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pOib (u3nueckoid Teopuu B (HopMHUpOBaHUH
MpeJICTaBICHU 0 GU3NYECKON KapTUHE MUPa, MECTO (PU3NYECKOM KapTUHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOJIE.

MexnpeaMmeTHbIe CBSI3H

Wzyuenmne kypca ¢usuku 06a30Boro ypoBHS B 11 Kiacce oCymIecTBISETCS C Y4ETOM
COJIEpKATENbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKH, OWOJIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C HW3YYEHHEM METOJOB HAYYHOT'O IMO3HAHUS:
ABJICHUE, Hay4yHbId (pakT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH, TEOpusi, HaOIOJEHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHHMH, TPUTOHOMETPUUECKHE (YHKIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHM,
NPU3HAKU OO0 TPEYTOJIbHUKOB, ONpeAeTIeHHE TUIONAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonocus: snextpuyeckue SBICHUS B KMBOW HpHUpoOjJe, KosieOaTeNbHbIE JBUKEHUS B
J)KUBOW NPUPOJE, ONTUYECKHUE SIBJICHUS B JKUBOW MPUPOJE, NECUCTBUE paguallid HA >KUBBIC
OpraHU3MBlI.

Xumus: CTpOGHHE aTOMOB M MOJEKYJ, KpPUCTaJUIMUECKas CTPYKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN pElIETKH, CIEeKTpalbHBIN aHAIIN3.

l'eocpaghus: MarHUTHBIE TONIOCa 3eMITH, 3aJIe)KH MarHUTHBIX Py, GOTOCHEMKA 3eMHON
MOBEPXHOCTH, IPECKA3aHNE 3eMJIETPSCEHUH.

Texnonozus: IMHUM IIEKTPOIIEPENAY, TEHEPATOP NMEPEMEHHOIO TOKA, 3JIEKTPOBUTATED,
WHIYKIIMOHHAs TIeYb, pajap, pPaauoNpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAsI ONITUKA, COJTHEUHas Oarapest.

INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHMUSA TIPOTPAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OGPA30OBAHUSA

OcBoenne ydyeOHoro mpenvera «®Du3uka» Ha ypOBHE CpeIHEro oOIero odOpa3oBaHUS
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECHEYHTHh  JIOCTHIKEHHWE  CIEAYIOMUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pPe3yabTaThl OCBOCHHs yueOHOro mpeamera «Du3nkay MOKHBI OTPAXkKaTh
TOTOBHOCTb M CITOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JIMYHOCTH, CHUCTEMON I[EHHOCTHBIX OpPHEHTAIllMH, TIO3UTHBHBIX BHYTPECHHHX
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yOeXACHHI, COOTBETCTBYIONINX TPAAWIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIEeCTBa,
pacHIMpeHNne KU3HEHHOIO ONbITa M ONbITA JEATEIBHOCTU B IPOLIECCE pEeATM3alMd OCHOBHBIX
HAIPABIICHUH BOCIUTATEIHLHOW JEATEIHHOCTH, KOTOPBIE OTPaXKEHBI B padoueil mporpamme
BOCIIUTaHUs B paznene «LleneBble OpUeHTHPBI pe3yIbTaTOB BOCIIUTAHUS:

1) IPaXKAAHCKOr0 BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh TPAKAAHCKOM MO3UIMM OOyyarollerocss Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WJIEHA POCCUICKOro 00IIECTBa;

IIPUHATHE TpaZuLIHOHHBIX 00111€4eI0BEYECKIX T'YMaHHUCTUYECKUX

TOTOBHOCTh BECTH COBMECTHYIO JAEATENBHOCTh B MHTEpEcax IpakJaHCKOI0OOIIECTBa,
y4acTBOBaTh B CAaMOYIIPaBJIEHUH B 00pa30BaTeIbHON OpraHU3aliy;

YMEHUE B3aUMOJCUCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTAMU B COOTBETCTBUM C HX
(GYHKLIMAMU ¥ Ha3HAUYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOHN U BOJIOHTEPCKOU AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTINTAHUS

c(OPMUPOBAHHOCTh POCCUUCKON TPakIaHCKON HIEHTUYHOCTH,IIaTPHOTU3MA;

[IEHHOCTHOE OTHOIIICHHE KTOCYJIapCTBEHHBIM  CHUMBOJAM,  JOCTHXEHHUSIM
POCCUHCKUX y4EHBIX B 00J1aCTU GUBUKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh HPABCTBEHHOTI'O CO3HAHUS, ATHYECKOTO IOBEICHHS; CIOCOOHOCTH
OLCHUBATh CUTYAlUI0 U MPUHUMATh OCO3HAHHbBIC PEIICHUS,

OPUEHTHUPYSCh Ha MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBbI WU LIEHHOCTH, B TOM 4YHUCIE B
JIESITEIIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTOMYUBOTO OyIYIIErO;

4) ICTETHYECKOr0 BOCIIMTAHMS
3CTETUYECKOE OTHOUIEHHWE K MHPY, BKJIIOUasi 3CTETUKY Hay4YHOI'O0 TBOPUYECTBA,IPUCYIIErO
¢du3nyeckoil Hayke;

5) TPYAOBOT0 BOCTIUTAHUS

UHTEpEC K pa3iuyHbiM cdepaM MNpoPecCUOHATHHONW NESATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (DU3UKOW M TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOP Oymymei
npodeccuu 1 peann3oBbIBATH COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa30BaHUIO B 001acTH (U3UKU Ha
MPOTSKEHUH BCEH KU3HU;

6) IKOJIOTHYECKOIr0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh 3KOJIOTUYECKOMN KyJbTYpbl,  OCO3HaHHE  TJ00aTIBLHOTO
XapakTepa 3KOJIOrHYECKUX IMpo0ieM;

IUIAHUPOBAHUE M OCYILECTBICHHE JIECHUCTBUN B OKPYKAIOLIEH Cpelleé Ha OCHOBE 3HAHMUS
LeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

paciiipeHe OIbITa JeATEeIbHOCTH SKOJIOTHUECKON HaIpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUH 10 (PHU3HKE;

7) LHEHHOCTH HAYYHOI'0 IIO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS QU3NUECKON HAYKH;

OCO3HaHME LIEHHOCTH HAayYHOU JEATeIbHOCTH, TOTOBHOCTD B IPOLIECCE N3YUEHUS (HPU3UKU
OCYILIECTBIIATh MPOEKTHYIO U MCCIIEOBATENBCKYIO IEATEIbHOCTh HHANBAYAIBHO U B TPYyIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTeibHbIE YHHMBepcajibHble YydeOHble JeiicTBusi ba3oBble Joruveckue
NeHCTBHA:

J CaMOCTOSITEITEHO (bopmMynHpoBaTh " aKTyaJIH3HpOBaTh

npo0JsIeMy,paccMaTpuBaTh €€ BCECTOPOHHE,

J ONpeneNiTh ILedH JAEATEIIbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS;
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BBISIBIISTh 3aKOHOMEPHOCTH " IIPOTUBOPEYHS B

paccMaTpUBaeMbIX(PU3NYECKUX SIBIICHUSX;

o pa3pabarbiBaTh IUIaH pPEIICHHS MPOOJIeMBbl € YYETOM aHaln3a HMEIOIIUXCs
MaTepHaJIbHBIX U HEMAaTEPUAJIbHBIX PECYPCOB;

J BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTH, OLEHUBATh COOTBETCTBUE PE3YJbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MTOCIEACTBUM 1E€ATENbHOCTH;

J KOOP/IMHUPOBATh u BBINOJIHATh ~ paboTyB YCIIOBUAX

peanbHOr0,BUPTYaIbHOIO U KOMOMHHUPOBAHHOIO B3aUMOECHCTBUS;

J pa3BUBATh KPEaTMBHOE MBILIICHHE IPU PEIICHNH KU3HEHHBIX POOIEeM.

Ba3oBble uccieqoBarebcKue 1eiicTBUA:

. BIAJETh HAyYHOH TEPMUHOJIOTHEH, KIIOUYEBBIMU IOHATHAMM M METOAAMHU
¢du3nueckoil HayKu;

. BJIAJICTh HaBBIKAMU Y4e€OHO-UCCIIEI0BATEIbCKOW M IPOEKTHOH NesITEeIbHOCTH B
obsactn (pU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY IIOMCKY METOJOB
peleHus 3a1a4 GU3NYECKOro CoAep KaHusl, IPUMEHEHHUIO Pa3IMYHbIXMETOJIOB [TO3HAHUS;

. BJIQJIETh BHUJAMU JIEATEIbHOCTU [0 IOJYYEHUIO HOBOIO 3HAaHMS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTYyalUsX, B TOM
YHClIe IPU CO3AaHUU Y4EOHBIX IPOEKTOB B 001aCcTH (PU3HKHY;

. BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBSA3M U aKTyaJM3UpPOBATh 3a/1a4y,BblIBUTATh
runore3y e€ peuieHusl, HaxoIUThb apryMEHThl MJs J0Ka3aTelbCTBA CBOMX YTBEP)KICHHI,
3aJlaBaTh NapaMeTpbl U KPUTEPUU PEIICHUS;

. AHAJIM3UPOBATH IIOJYUCHHBIC B XOAC PCHICHUA 3adadu PE3YyJIbTaTbl, KPUTUUCCKU
OLICHUBATh UX JOCTOBEPHOCTb, IIPOTHO3MPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

. CTaBUTh ®  (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 0Opa3oBaTENbHOU
JIeATEILHOCTH, B TOM YHCIIC TIPH U3y4eHUH (PU3HKY;

. JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBII OIBIT;

. yMETh NEPEeHOCUTh 3HaHUs 1O (U3MKE B  MPAKTUYECKYI0  00JacTh
KU3HEACATCIIBHOCTH,

. yMETh MHTErpUPOBaTh 3HAHMA W3 PasHBIX INPEIMETHBIX 00jacTeil; BbIIBUTATH

HOBBIC WACH, MpPEAJiaraTb OPHUIMHAJIbBHBIC ITOAXOAbl U PCHICHUSA; CTABUTH HpO6J’IeMI>I Hn 3aaavdu,
JIOMYCKAIOIME allbTePHATUBHBIEC PEIICHMUS.

Pa6ora c undopmanueii:

. BJIQJIeTh HAaBbIKAaMU TMONy4YeHUs uHGOpManuu (U3NUECKOTO CONEpKaHUSA U3
HMCTOYHHMKOB PA3HBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh [MOUCK, AaHAJIU3, CUCTEMATU3ALNIO U
MHTEPIIPETAlNI0 MHPOPMALIMK Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

o OIICHUBATh JOCTOBEPHOCTh MH(OPMALINY;

. UCIIONIb30BaTh CPeACTBa MH()OPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B
pEIIeHN KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3alMOHHBIX 3a/Ja4 C COOJIOJCHHEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PECYpPCOCOepExKEeHMs], TPABOBBIX U
ATHUYECKUX HOPM, HOPM HUH(POPMAIIMOHHONW 0€30MacHOCTH;

° CO3/1aBaTh TEKCTHl (PU3UUECKOIr0 COAEpk aHMs B Pa3IUYHbIX QopmaTax ¢ yu€Tom
Ha3HaYeHWs WHGOpPMAlMM © I[ENEeBOM ayAMTOpPUM, BBIOUpas ONTUMAIbHYIO (opmy
MNpEaACTAaBIICHUA U BU3YyaJIU3allluH.

KoMMyHuKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe 1eliCTBUA:

OCYIIECTBISTH OOIICHHE Ha ypoKaX (PU3UKU U BO BHE-YPOUHOUH JAESITETHbHOCTH;

o pacro3HaBaTh NPEANOCHIIKA KOH(MIMKTHBIX CUTYal[Uil U CMATYaTh KOH(IUKTHI,

. pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3pEHHUsS C HCIOIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

. IIOHUMAaTh M MWCHOJB30BATh NPEUMYIIECTBA KOMAHIHOM W WHIUBUIYAJIBHOU
paboTHI;

. BBIOMPAaTh TEMAaTMKy M METOJbl COBMECTHBIX JEHCTBHM C y4&€ToM o00mmx
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MHTEPECOB U BO3MOKHOCTEW KaXK10T0 WiICHA KOJIJICKTHUBA;

. MIPUHUMATH L€ COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATH NKOOPAMHUPOBATH
JIEUCTBUA IO €€ INOCTMKEHMIO: COCTAaBJIATH IUIAH JEHUCTBUM, PACHPENCISITH POJIU C YYETOM
MHEHHUH Y4aCTHHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOI pabOTHI;

. OIICHUBATh Ka4eCTBO CBOETO BKJIAJa W KAXJIOTO YYaCTHHKA KOMAaHABI B OOIIUit
pe3yabTaT Mo pa3paboTaHHBIM KPUTECPHUSIM;

. npejjiaraTb HOBbIE IIPOEKTHI, OLEHUBATh HWJAEU C TO3MLUUUA HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

. OCYIIECTBIISATh TTO3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3JIUUYHBIX CUTYyAIUsX,
MPOSIBIISATH TBOPUYECTBO M BOOOPAKECHHE, OBITH MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBepcaJIbHbIe YueOHbIe AeiicTBussCaMoopranu3anms:

o CaMOCTOSATENIPHO OCYIIECTBIIATh I103HABATEIbHYIO JESATEIbHOCTh B 00J1aCTH
($U3UKK ¥ aCTPOHOMUH, BBISIBIIATEH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4H;
J CaMOCTOSATENIFHO COCTABIIAThH IUIAH PEIICHHUs PacyETHBIX W Ka4eCTBEHHBIX 3ajad,

IUIaH BBINOJIHEHUS IMPAKTHUYECKOH pPabOThl € Y4ETOM MMEIOLIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHU;

o JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

J pacuupsTh paMKd Y4YeOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIA;
JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceOst

o OTBETCTBEHHOCTH 32 PEIICHUE; OLICHUBATh MIPUOOPETEHHBIN OIBIT;

o croco6cTBOBaTh (POPMUPOBAHUIO U TPOSBICHHUIO SPYIUINN B 00JacTH (DU3HKH,

IMIOCTOSTHHO MOBBIIIATH CBOM O6pa30BaTeHLHLIﬁ n KyanypHLIfI YPOBCHbB.
CaMOKOHTpOJH), 3MOLMOHAJIbHbIA HHTEJLJIEKT:

o JlaBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCHUTb KOPPEKTHBBI B JE€SATECIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISAM;

. BJIa/IETh HaBBIKAMHU I103HABATEIbHOU pe(IeKCUM KaK OCO3HAaHUS COBEPIIAEMbBIX
JIEMCTBUM M MBICIUTENBHBIX IIPOLIECCOB, X PE3YJIbTaTOB HOCHOBAHU;

. UCMOJIb30BaTh NPUEMBI peIeKCUM Uil OLIEHKHM CHUTYyallud, BbIOOpa BEPHOTO
penenus;

. YMETb OLICHUBAaTh PUCKUM M CBOCBPEMEHHO IIPUHUMATh PEIICHUS IO UX
CHIDKEHUIO;

. IIPUHUMATh  MOTHBBI 51 apryMEHTBhl  JIpYTHX npu

aHAJIN3€PEe3yJIbTaTOB JEATCIIBHOCTH;

. OpUHUMATh ce0s1, MOHUMAasi CBOM HEJOCTATKU U IOCTOUHCTBA,

. IPUHUMATh  MOTHBBI u apryMeHTbl  JpYTHUX npu

aHaAIN3epe3yNbTaTOB AEATEIbHOCTH;

. IpU3HaBaTh CBOE MPABO U MPaBO APYTUX HA OLIUOKHU.

B npornecce nocTHkeHUs JTUYHOCTHBIX PE3yJIbTAaTOB OCBOEHUS IPOrpaMMbl MO (PU3UKE
JUIs  ypOBHA cpefaHero oOmiero oOpa3oBaHusi y OOyYaroIMXCS  COBEPIIEHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJUIEKT, IPeInoiararolnic(opMrupoBaHHOCTS:

o CaMOCO3HaHUS, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HAIPaBICHHUS Pa3BUTUS COOCTBEHHOH SMOLMOHANBHON Cdeprl, ObITH
YBEPEHHBIM B cele;

. CaMOpETYJIMPOBAaHUsl, BKJIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBHITHIM HOBOMY;

° BHyTpeHHeﬁ MOTHBAIIUH, BKJ'IIO‘I&I—OHIGI?I CTPEMIICHHUEC K JOCTHXKCHHUIO LECIU U
yCuexy, OITUMHU3M, THUIUATUBHOCTE, YMCHUC )ICfICTBOB&TB UCxXoasa nu3 CBOMUX BOSMO)KHOCTeﬁ;
° OMIIaTUuH, BKJHO‘-IaIOIJ_Ieﬁ CIIOCOOHOCTH ITOHHMATh OMOIIMOHAJIbHOC COCTOSHUC

NPYTruX, Y4YUTHIBATh €r0 MpPHU OCYIIECTBICHHUH OOIICHHS, CHOCOOHOCTh K COYYBCTBHIO H
COIIEPEIKUBAHUIO;
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. COIIMANILHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C
JIPYTUMH JIIOJbMU, 3a00TUTHCA, IPOSBIISTH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

NPEJAMETHBIE PE3YJIbTATHI

K koniy obyuenus B 10 kjacce mpenMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHUM:

. JEMOHCTPUpPOBaTh Ha NpUMEpax poib U MecTo (U3MKU B (QOPMHUPOBAHUU
COBPEMEHHON Hay4yHON KAapTHHBI MUpa, B Pa3BUTHH COBPEMEHHOM TEXHUKH U TEXHOJOTWM, B
MPAKTUYECKOU JIESITEIbHOCTH JIFOJIEH;

. VUUTBHIBATh TPAHUIBl NPUMEHEHHs HM3YYEHHBIX (U3MUECKHX  Mojeseil:
MaTepuaibHas TOYKa, MHEpIMallbHAs cucTeMa OTcuéra, abCONIOTHO TBEPAOE TEJO, MAeaIbHbIN
ra3, MOJIEJIU CTPOCHUS T'a30B, JKUJIKOCTEH U TBEPIBIX TEJ, TOUCYHBIN JIEKTPUYECKUM 3apsi IIpU
penieHun GU3NYECKUX 3a/1a4;

. pacmo3HaBaTh (U3MYECKUE SBIICHUS (IIPOLIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB  MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM  TEOpUHM  CTPOCHHMS  BElIEeCTBA U
ANEKTPOANHAMUKH: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE, CBOOOTIHOE
NajcHUe TeJ, MABM)KCHHUE 110 OKPYXKHOCTH, WHEpHHs, B3auMojeicTBue Ttei, auddysus,
OpOYHOBCKOE JBHKEHHE, CTPOEHHUE KHUJIKOCTEH U TBEPABIX TeJ, U3MEHEHHEe 00bEMa Ten mpu
HarpeBaHuu (OXJIAXACHUHM), TEIUIOBOE PaBHOBECHE, HCIApPEHUE, KOHJEHCAlUs, IUIaBJICHHE,
KpUCTAJUIM3allMs, KUIEHUE, BIAXHOCTb BO3JyXa, IOBBIIMICHHE [ABJICHUS Traza IpU €ro
HarpeBaHUM B 3aKPBITOM COCYAE, CBSI3b MEXKAY MapamMeTpaMH COCTOSIHUSA ra3a B M30IPOLECCaX,
3JIEKTPU3ALIMS TeJl, B3aUMOJCHCTBUE 3apsI0B;

. ONKCHIBATh MEXAHWYECKOE JIBMIKCHUE, WCIONb3ys (U3HUECKUE BEITUYHHBL:
KOOpAMHATA, MYyTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA, UMIYJbC Tena,
KUHETHYecKass »HEeprus, MOTEHIMalbHAs SHEprus, MeXaHuyeckas padora, MeXaHHYecKas
MOIIHOCTb; TMIPH OIMMCAHWUHU MPABMIIEHO TPAKTOBATH (PU3NUYCCKUIN CMBICI HCIIOIb3yEMbIX BEJINIHH,
uX O00O03HAYeHWS W EOUHUIIBI, HAXOAUTh (OPMYIBI, CBSA3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BEJINYHUHY C IPYTUMH BEIIMYNHAMU;

. ONMCHIBATh U3YYEHHBIE TETUIOBBIE CBOWCTBA TEN U TEIJIOBBIE SIBICHUS, UCIIOIb3YsI
dusznyeckue BETMYMHBI: JaBIIEHHWE Tas3a, TemImepaTypa, CpedHss KHHEeTHYecKas JHEeprus
Xa0TUYECKOTO [IB)KEHUS MOJIEKYJ, CPEIHEKBAAPATUYHAS CKOPOCTh MOJIEKYJ, KOJIHUYECTBO
TEIUIOTHI, BHYTPEHHSISI dHEprusi, padora raza, kod)(PUIMEHT MOIe3HOro AEUCTBUS TEIMJIOBOTO
JIBUTATEJIS; TIPU OTIMCAHUU TIPABUIILHO TPAKTOBATh (PU3UYECKUN CMBICI UCTIIOJIb3YEMbIX BEJTUYMH,
uX O0O0O3HAYEHUS W EOUHUIIBI, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME TaHHYIO0 (HHU3HUUECKYIO
BEJIMYHUHY C APYTUMHU BEIUYUHAM;

. ONMCHIBATh M3YYEHHBIE JJIEKTPUUYECKUE CBOMCTBA BELIECTBA U JJIEKTPUUYECKHUE
saBIeHUs (TIPOIIECCHI), UCTIONB3Ys (PU3UUECKIe BETUYHHBIL: AIEKTPUIECKUI 3apsil, IITEKTPUIECKOE
noJjie, HanpsHKEHHOCTh MOJISL, MOTEHIHMAN, Pa3HOCTh MOTEHUIHAJIOB; MPHU OMUCAHWH IMPABUIBLHO
TPAKTOBAaTh (PUIUYECKUI CMBICT WCIOIB3YEMbIX BEIMYMH, MX OOO3HAYCHHsS] M €IUHUIIBI,
YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOININE TAHHYIO (DH3NUYECKYIO BETMYHUHY C IPYTUMHU BEIMUYNHAMU,

. AHATM3UPOBATh (U3MUYECKUE TPOLECChl U SIBICHUS, HCHONB3YS (hU3HUECKUe
3aKOHbl M TPUHLMIBL: 3aKOH BcemupHoro tsarotenusi, I, II m III 3axkonsr HeroToHa, 3akoH
COXPAHEHUSI MEXaHMYECKOM JHEPrUU, 3aKOH COXPAHEHHUs UMITYJIbCa, MPUHUHUII CYNEPHO3ULINU
CWJI, TIPUHLMI PABHONPABUS WHEPUUAIBHBIX CHCTEM OTCUETA, MOJICKYISPHO-KUHETUYECKYIO
TEOPUIO CTPOCHUS BELIECTBA, T[A30BbIE 3aKOHBI, CBSI3b CPEIHENM KHUHETUYECKOU JHEPTUU
TEIJIOBOTO JIBMKEHHUS MOJIEKYI ¢ aOCONMIOTHOW TeMIepaTypoid, EpBbId 3aKOH TEPMOJAMHAMUKH,
3aKOH COXPAHEHUs AJEKTPUYECKOro 3apsAna, 3akoH KynmoHa, mpu 3TOM pasivyarh CIOBECHYIO
(GOpMYIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIIOBUS (TpaHHIIBI, 00JacTH)
MIPUMEHUMOCTH;

. OOBSCHATH OCHOBHBIC MPHUHIIMIBI JEHCTBUS MAIlWH, TPUOOPOB U TEXHHUUECKUX
YCTPOMCTB; pa3auyaTh YCIOBUS UX O€30MaCHOTO UCIOIb30BaHUS B IOBCETHEBHOM KU3HH;
o BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UYECKUX SIBJICHUN U MTPOIECCOB
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C UCIOJNb30BAaHUEM TIPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Npu 3TOM (HOpPMYIHPOBATH
npobnemMy/3agady © THIOTE3y YYeOHOro  OKCIEpUMEHTa, COoOuMpaTh yYCTaHOBKY U3
NPEeUI0KEHHOT0 000PYAOBaHUS, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI,

J OCYILECTBJIATh MPSAMBIE U KOCBEHHBIE U3MEPEHUS (PU3NMUECKUX BEIUYUH, IPU 3TOM
BBIOMPATh ONTHUMAIIBHBIA CHMOCOO HM3MEPEHHS W HCHOJIb30BATh W3BECTHBIE METOJBI OIICHKH
MOTPEIIHOCTEN U3MEPEHUN;

J HCCIIEIOBATh 3aBUCUMOCTU MEXKIY (PU3NUECKUMU BEIMYMHAMU C HCIIOJIb30BaHUEM
OpSAMBIX HW3MEPEHUi, MpPH 3TOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (HUKCHpPOBATH pPE3YJIbTAThI
HOJYYEHHOM 3aBHCUMOCTH (U3MYECKUX BEJIMYMH B BHUJE TaOJIUI U IpaUKOB, J1€J1aTh BBIBOJIBI
10 pe3yJabTaTaM UCCIIEI0BAHUS;

J coOuoiaTh MpaBwia 0€30M1aCHOrO TpyAa HpPU IPOBEACHUU HCCIEAOBaHUNA B
paMKax y4eOHOro 3KCIEpHUMEHTa, y4eOHO-MCCIIEeI0BATENbCKOM M IMPOEKTHON AEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000pyIOBAHHUS;

o pewath pacy€THbIC 33Ja4d C SIBHO 33JaHHON (PM3MYECKONl MOJEIbIo, UCHOIb3Ys
¢du3nyeckre 3aKOHbI U NPUHIMIIBI, HA OCHOBE aHaJIM3a YCIOBMS 3aJjaud BBIOUPATh (PU3NYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIWYMHBI M (POPMYIBI, HEOOXOIMMBIE Ui €€ pelIeHHS,
IPOBOJUTH PAcUYEThl U OLIEHUBATh PEAIbHOCTh MOTYUYE€HHOI'O 3HAUE€HUsS! (PM3NUECKOM BETMUUHBI;

J pelath KauyeCTBEHHbIE 3aJaud: BBICTPAUBATH JIOTUYECKH HENPOTUBOPEUUBYIO
[ETMOYKY PacCY)KICHH C OMOpOW Ha M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (hu3nyeckue
SIBJICHUSI,

J HCII0JIb30BaTh IpU  pELICHUU y4eOHBIX 3aJla4 COBpPEMEHHbIE
MH(OPMALlMOHHbIE TEXHOJOTMM JUIs IIOMCKA, CTPYKTYpUPOBaHUS, MHTEpPHpPETaluu U
IpeCTaBiIeHNUs y4yeOHOM M HaydHO-NOMYJIIPHOM HH(OpMaIUM, NOIYYEHHOM W3 pa3iMyHbIX
WCTOYHHKOB, KPUTHUECKU aHATH3UPOBATH NOTy4aeMyt0 HH(POPMAIIHIO;

o IOPUBOAUTH TIPUMEPHl BKIJIAZA POCCHUMCKUX M 3apyOeKHBIX YUYEHBIX-(DM3UKOB B
pa3sBUTHE HAayKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

o UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW KHU3HM IS
oOecnieueHrs O€30MacCHOCTH HpU OOpALEHUH C MPUOOpPaMHU M TEXHUYECKUMHU YCTPOMCTBAMH,
JUISL COXPAHEHHUs 37I0POBbs M COONIOIEHUS] HOPM SKOJIOTMYECKOIO TMOBEACHUS B OKPYXKAIOLICH
cpene;

o paboTaTh B IPYIIIE C BHITOJHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,NIaHUPOBATh
paboTy Trpymmbl, palMOHAIBHO paclpelesiaTh O0S3aHHOCTH M IUIAHUPOBAaTh JESTEIbHOCTH B
HECTaH/IapPTHBIX CUTYyallUsX, aJ€KBAaTHO OIEHMBATh BKJIAJ KaXkKJ0TO M3 YYaCTHUKOB T'PYIIBI B
peleHne paccMaTpUBaeMOil MPoOIIeMBl.

K koHniy o0yuenus B 11 kjacce nmpenMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUAIOIIMXCSl YMEHHIA:

J JNEMOHCTPUpPOBaTh Ha NpUMeEpax pojb U MecTo (U3MKH B (QOPMHUPOBAHUU
COBPEMEHHON Hay4yHON KApTHHBI MHpa, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B
IPAaKTUYECKOH JIeATENILHOCTH JIFOJIeH, IIEIOCTHOCTh M €JMHCTBOPU3NUECKON KapTHHBI MUPA;

J YUUTHIBaTh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (PU3MUECKUX MOJENEH: TOYSUHbII
AIIEKTPUYECKUI 3apsii, Jyd CBeTa, TOUYEYHBIH HCTOYHUK CBETa, SAE€pHas MOJAENIb aToMa,
HYKJIOHHAs1 MOZIEJTb aTOMHOTO si/ipa MpH pelieHNH PU3NIECKUX 33/1a4;

. pacrio3HaBaTh (uU3NYECKUE SBJIEHUS (IIPOLECChI) U OOBICHATH HUX HA OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKH U KBAHTOBOW (PU3MKHU: 3JEKTpHUUECKas MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XUMHUYECKOE, MarHUTHOE JEHCTBUSA  TOKa, B3aUMOJICHCTBUE  MAarHUTOB,
AIIEKTPOMAarHUTHAas MHIYKIUS, JEHCTBUE MAarHUTHOTO IOl Ha NPOBOJHUK C TOKOM U
NBWDKYIIMICS — 3apsil,  JJEKTPOMAarHUTHbIE  KoJNeOaHUS W BOJHBI,  HPSAMOJIMHEHHOe
pacnpocTpaHEeHHE CBETa, OTpakKeHHE, MpeloMieHHe, HHTephepeHuus, audpakuus Hu
MOJISIpU3aIusl CBETa, AUcTepcusi cBeta, GotodnekTpudeckuit 3pdext (poroaddexr), cBeToBoe
JIaBJICHUE, BO3HUKHOBEHHE JIMHEHYAaTOro CIEKTpa aroMa BOAOPOAA, €CTECTBEHHAas H
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HCKYCCTBEHHAs PalHOAKTUBHOCTD;

J ONHUCBHIBATh M3YYEHHBbIE CBOICTBAa BeLIECTBA (AJIEKTPUUECKUE, MArHUTHBIE,
ONTUYECKUE, IEKTPUUECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEA) U 3JIEKTPOMATHUTHBIC SBIICHHS
(mpouecchl), HCIOAB3YS (PU3MUECKUE BEIMUYUHBI: DJIEKTPUYECKUN 3apsd, Cula TOKa,
JNIEKTPUUECKOE HANpPsDKEHHE, DICKTPUYECKOE CONPOTHUBICHHUE, PA3HOCTh IOTEHIHAJIOB,
NIEKTPOJBIKYILAS CUJIa, padoTa TOKA, MHIAYKLUS MarHUTHOIO MOJid, cuja AMIiepa, cuia
JlopeHua, HUHAYKTUBHOCTh KaTYIIKH, YHEPTHUS AJIEKTPUYECKOT0 ¥ MarHUTHOTO MOJIeH, Iepuo U
yacToTa KojeOaHUi B KonebaTeIbHOM KOHTYpE, 3apsj U CHila TOKAa B MPOLIECCE TapMOHUUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHWH, (OKYCHOE pacCTOSHHE M ONTHYECKas CHJIA JIMH3bI, MpU
ONUCAaHUM MPABWIBHO TPAaKTOBaTh (U3NYECKMH CMBICI HCIOJIb3YEMbIX BEJIWYMH, UX
0003HAUEHHSI U €JIMHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (DU3MUECKYIO BETHUNHY
C IpYyT'MMU BEJINYMHAMY;

J OIKCHIBATh M3YYEHHBIC KBAHTOBBIEC SIBJICHUS U MPOLECCHI, HCIIONIB3Ys (PU3NIECKUEe
BEJIMYMHBL: CKOPOCTHh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, SHEPTUS H
uMIynbc (OTOHA, MEPHOJ IoJlypacnaja, SHEpPIrus CBSI3W AaTOMHBIX S7ep, MpH OMNHCAHUU
NPaBUWIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIONB3YEMbIX BEJIWYHH, HX OOO3HAYCHHS W
€IMHUIIbI, YKa3bIBaTh (POPMYIIbI, CBS3bIBAIOIIME JAHHYI (PU3MUECKYIO BEIMYUHY C JAPYTHMMHU
BEJIMYMHAMH, BBIYHUCIISTH 3HAYCHUE (PU3UIECKON BETHUNHBI;

o aHaJIM3UPOBaTh (PU3MUECKUE TMPOLECChl U SBJIEHUS, MCHOIb3Ys (QU3HUECKUe
3aKOHBI U MPUHLUIBL 3aKOH OMa, 3aKOHBI TOCJIE0BATEILHOTO U MApaJUIEIbHOIO COSIUHEHMS
IIPOBOJHUKOB, 3aKkoH JIxoymsa—JIeHnma, 3akOH  DJIEKTPOMAarHUTHOM  MHIYKLHH, 3aKOH
HOPSAMOJIMHEHMHOTO PAacIpOCTPaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHA I (oTodpdeKrTa, 3aKOH COXPAHEHUS HHEPIUH, 3aKOH
COXpaHEHMsI MMIIYJIbCa, 3aKOH COXPAHEHUs D3JEKTPUYECKOro 3apsijia, 3aKOH COXpaHEHHUs
MacCOBOTO 4YHCJIA, MOCTYNaThl bopa, 3aKOH pajMOaKTHBHOTO pacHajga, HpU 3TOM pas3jinyaTh
CJIOBECHYIO (DOPMYJTUPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BbIpa)KEHUE U YCJIOBUS (TpaHHULIBL,
o0yacTv) IPUMEHUMOCTH;

° ONPEAEIATh HAIPABJICHUE BEKTOpPAa MHAYKLIHWHM MAarHUTHOTO IOJs IPOBOJHUKA C
TOKOM, CHJIbl AMIiepa u cuiibl JIopeHia;

. CTPOUTHh U ONMHUCHIBATH U300PAKEHUE, CO3/]aBaEMOE TIJIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

° BBITIOJHATH YKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3NYECKUX SIBJICHUN U MTPOIIECCOB

C HCIONIb30BaHHEM TMPSAMBIX M KOCBEHHBIX H3MEpEHU: mpu dSToM (HOpPMyIUpPOBATH
npoOnemMy/3ajady ¢ THUIOTE3y YYeOHOro  OKCIEpPUMEHTa, CcOoOupaTh yYCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT U (OPMYITUPOBATH BHIBOJIBI;

o OCYIIECTBIISATE MIPSIMBIE M KOCBEHHBIC U3MEPEHUS (PU3NICCKUX BEITUYHH, TIPH 3TOM
BEIOMpATh ONTHMAJBHBIA CIIOCO0 WM3MEpPEHUS W HCIOJIB30BaTh HM3BECTHBIC METOIBI OICHKU
MOIPEIIHOCTEN U3MEPEHUN;

J UCCIICJIOBATh 3aBUCHMOCTH (PU3WYCCKUX BEIUYHMH C HCIIOJB30BAHUEM IPSIMBIX
U3MEpPEHUIl: TPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yNbTaThl MOTyYECHHOU
3aBHCHUMOCTH (DH3UYECKMX BEIMYMH B BHJIE TaOMWIl W TpadHKOB, JeNaTh BBIBOJBI TIO
pe3ynbTaTaM HCCIeI0BaHMUS,

. cobmoaTh TpaBuia OE30MacHOTO TpyAa MpPHU TPOBEICHUHM HCCICIOBAHHHA B
paMKax y4eOHOro SKCIIEpUMEHTa, YIeOHO-HUCCIICIOBATEILCKON U TPOCKTHOW JIEATSIIBHOCTH C
WCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB M TaOOPaTOPHOTO 000PYIOBAHHS,

J pemaTh pacu€THbIe 3aJaud C SBHO 3aJlaHHOW (U3NYECKON MOJIENbI0, UCHOIb3Ys
¢bu3nyecKkre 3aKOHbI U IPUHIUIIBI, HA OCHOBE aHaJN3a YCIIOBUS 3a/1a4uH
. BBIOMPATh (PU3NYECKYIO MOJIENb, BBIICTATh (PU3UUECKUE BEIUYMHBI U (OPMYIIHI,

HEOoOXOoauMBIC Ui €€ pelleHus, MPOBOJUTh PACUEThl U OLIEHHWBATH PEAbHOCTH MOTYYECHHOTO
3HaYeHUs GU3NYECKON BETNUNHBL;
. pemiath KaueCTBEHHBbIE 3aJauM: BBICTPAMBATh JIOTMUECKH HENPOTHUBOPEUYUBYIO
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LEMOYKY pacCy)KICHHI C ONMOpOW Ha M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hu3nyecKue
ABJICHUS;

HCII0JIb30BATh npu pelieHnn y4eOHBIX 3a/1a4 COBPEMEHHBIE
UHQOPMALIMOHHbIE TEXHOJIOTMU U1 IIOMCKA, CTPYKTYpHUpPOBAHMSA, HHTEpPIpPETAlUd U
NpEICTaBICHNU Y4eOHOH M HAYYHO-TIONMYJISAPHOW HH(POPMALUHU, MOJYYECHHOH M3 pa3IHMyHBIX
UCTOYHUKOB, KPUTHUECKU AHATM3UPOBATH MOIY4aeMyt0 HH(POPMALUIO;00bSICHATh TPUHIUIIBI

JIEHUCTBHUS MalluH, puOoOpoB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh
ycI0BHs X 0€30MacHOr0 MCII0JIb30BaHMs B TOBCEJHEBHOM JKU3HU;
. NPUBOAUTH TPUMEPHI BKJIAJa POCCHUCKHX M 3apyOECKHBIX YYEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, B OOBSICHEHHE IIPOILIECCOB OKPYKAIOIIETO MHpa, B PA3BUTHE TEXHUKH H
TEXHOJIOTHIA;

° WCIIOJIB30BaTh TEOPETHYECKHE 3HAHUS MO (DU3UKE B MOBCEIHEBHOM >KM3HU IS
obecrieueHust 0€30MaCHOCTH TIPH OOPAIICHUH C MPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIs
COXpaHEHHUs 37I0POBbS U COOJIOJIEHUSI HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie;

° paboTaTh B IPYIIE C BHIIIOJIHEHUEM PA3IIUYHBIX COLIUATIBHBIX POJICH,IJIaHUPOBATH
paboTy TpyYIIbl, PalMOHAIBLHO pPACIPEAEsaTh OO0S3aHHOCTU U IUIAHUPOBATH JEATEIBHOCTh B
HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBAaTHO OLECHWBATHh BKJIAJ KaXKJIOrO0 M3 YYaCTHHUKOB TPYIIIbI B
pEIICHUE pacCMaTPUBAEMON MPOOIIESMBI.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
Pa3zgenbl, TemMbl KouunyecTBO JJIeKTPOHHBbIE (uudposbie)
akajeMU4YecKHX  o0pa3oBaTe/bHbIe pecypchl
4acoB
Paznen 1. ®UBUKA U
METOJAbl HAYUYHOI'O
IMO3HAHUA
®u3rKa U1 METOAbI HAYYHOT'O 2 bubnuoreka [HOK
HIO3HAHUS https://m.edso0.ru/7f41bf72
Paznen 2. MEXAHUKA 2
Kunemaruka 5 bubnunoreka [JOK
https://m.edsoo.ru/7f41bf72
Junnamuka 7 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
3aKOHBI COXpPAaHEHHUS B 6 bubnuoreka LIOK
MEXaHHUKe https://m.edsoo.ru/7f41bf72
Paznen 3. MOJIEKYJISIPHASA
OU3UKA U 2
TEPMOJAUHAMHUKA
OCHOBBI MOJIEKYJIIPHO- 9 bubnuoreka [IOK
KHHETUICCKOUTCOPHH https://m.edsoo.ru/7f41bf72
OCHOBBI TEPMOJAMHAMUKHU 10 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
BeriecTBa. @a3oBbIC IEPEX OB https://m.edsoo.ru/7f41bf72
Paznen 4. 4
SJIEKTPOIUHAMHUKA
DNEeKTpOCTaTHKa 14 bubnuoreka [IOK
https://m.edso0.ru/7f41bf72
IToCTOSHHBIN DIEKTPUYECKUN bubnuoreka [IOK
TOK. TOKH Bpa3IMYIHBIX cpeaax https://m.edsoo.ru/7f41bf72
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68
YACOB 110 NIPOT'PAMME
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11 KJIACC

Haumenosanue
NMPOrpamMMbl

pa3aeioB W TeM

Pazpen 1. QJIEKTPOJANHAMMKA

KoaunuecTBO
4acoB

DJIeKTPOHHbBbIE

(uudposbie)
o0pa3oBaTejibHbIE PeCypPChI

MarauTtHoe 1oJie. DJIeKTpOMarHuTHAs 11 bubnuoteka [JOK
WHIYKITUS https://m.edsoo.ru/7f41c97c
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHuueckrue U 3J€KTPOMarHUTHbBIE 9 bubmmorexa [HIOK
KOJICOaHMsI https://m.edsoo.ru/7f41c97c
MexaHU4eCKUE U JIEKTPOMArHUTHBIE 5 bub6muoreka LIOK
BOJIHBI https://m.edsoo.ru/7f41c97c
Omntuka 10 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
Pazgen 3. OCHOBbBI
CIHEIIUAJIBHOU TEOPUH
OTHOCHUTEJBHOCTH
OCHOBBI CIIEITUATBHOU TEOPUH 4 bubnuoteka [JOK
OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Paznen 4. KBAHTOBAS ®U3UKA
DJIeMEeHThl KBAHTOBOW ONTHUKH 6 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
CTtpoeHnue aToma 4 bubnuoteka [JOK
https://m.edsoo.ru/7f41c97c
ATOMHOE PO 5 bubmuoreka [IOK
https://m.edsoo.ru/7f41c97c
Pa3znen 5. 9JIEMEHTBI
ACTPOHOMUU U ACTPODOU3UKU
DJIeMEHTHI aCTPOHOMHUU U acTpopu3uku 7/ bubnuoteka [JOK
https://m.edsoo.ru/7f41c97c
Pa3znen 6. OBOBIIAIOIIIEE
INOBTOPEHUE
O6o06matroriee MOBTOPEHUE 4 bubnuoreka [{JOK
https://m.edsoo0.ru/7f41c97c
PezepBHOE Bpems 3
OBLIEE KOJIUMYECTBO YACOB 110 68

ITPOI'PAMME
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