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Pabouas nporpamma o yue6Homy npeamery «Dusuka» (6a30Bblii ypoBeHb) (IpeaMeTHas 001acTh
«EcTecTBEeHHO-HAyYHBIC MTPEIMETHI») (Jlajiee COOTBETCTBEHHO — Iporpamma 1o ¢usuke, Gpusnka).

MNOSACHUTEJIBHASA 3AIIMCKA.

[Tporpamma 1o ¢u3nke 6a30BOr0 YpOBHS Ha YPOBHE cpeaHero oliiero odbpazoBanus pazpaboTana
Ha OCHOBE IMOJIOXKEHMM U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHMS OOpa30BaTElbHOM IPOrpaMMBI,
npencrasieHHbix B PI'OC COO, a takke ¢ yuéroMm QenepanbHoil pabodell mporpaMMbl BOCIUTAHUS H
KOHIICTILIMU TpernojaBaHusi ydeOHoro mpeamera «®Pusmka» B 00pa30BaTENbHBIX OpPraHU3ALMUAX
Poccuiickoit @enepanuu, peaan3yonX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBL.

Copepxanue TporpaMMbl 10 (U3MKE HAIMPaBICHO Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI Mupa oOydatonmxcst 10—11 kmaccoB npu oOyueHnn wux (uszuke Ha 6a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-ACITeIbHOCTHOTO Toaxoaa. [Iporpamma nmo ¢usmuke coorBercrByer TpedoBanusim ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeJMETHBIM pe3ylbTaTaM OOydUeHHs, a TaKke
YUUTBIBAET HEOOXOAMMOCTh pealln3alliil MEKIPEIMETHBIX CBS3eH (U3UKH C €CTECTBEHHO-HAYYHBIMU
yueOHBIMH TpeaMeTaMH. B Hell onpenenstorcs OCHOBHBIE LIETH M3y4eHHUsS (PU3MKU HAa YPOBHE CPETHEro
obuiero o0pa3oBaHud, IUIAHUPYEMbIE pe3yJabTaThl OCBOEHUS Kypca (HU3UKH: JIMYHOCTHBIE,
MeTarnpeaMeTHBIE, MpeMeTHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no gu3suke BKIIOYAET:

[Inanupyemble pe3ynbTaThl OCBOEHHS Kypca (U3MKM Ha 0a30BOM YypOBHE, B TOM 4YHCIIE
MPEMETHBIE PE3YIBTATHI TI0 TOAaM O0yUICHHUS;

Conepxanne yaebnoro npeamera «du3nkay mo rogam oOydeHus;

[Iporpamma no ¢u3uke MOKET ObITh HCIOJIb30BaHA YUUTENSIMU KaK OCHOBA JJIi COCTaBJICHMS
cBoux paboumx mporpamm. Ilpu pazpaboTke pabGoueilt mporpamMMbl B TEMAaTUYECKOM ILIAHUPOBAHUU
JOJKHBI OBITH YYTEHBI BO3MOKHOCTH HCIIOJIb30BAHUS DJIEKTPOHHBIX (LHMQPPOBBIX) 00pa30BaTEIbHBIX
pEeCypCcoB, SIBISIFOIIUXCS ~ y4eOHO-METOMUYECKUMH MaTepualiaMu  (MyJIbTUMEIUIHBIE TPOTPaMMBI,
AIIEKTPOHHBIE YIEOHUKH W 33JaYHUKU, 3JIEKTPOHHBIE OMOIMOTEKH, BUPTYyalbHble J1a00paTOpuu, UTPOBHIE
IIPOrpaMMBbl, KOJUIEKIMH LHU(POBBIX 00pa30BATEIBHBIX PECYpPCOB), PEATU3YIOLIUMH JUAAKTUYECKHE
BO3MO’KHOCTH MH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH, COIepKaHHE KOTOPBIX COOTBETCTBYET
3aKOHO/1aTeNIbCTBY 00 00pa30oBaHUU.

[Iporpamma 1o GU3MK NpPeAOCTABIAET BO3MOXKHOCTD Ul PEATTM3aLMU PAa3IMYHbIX METOAMYECKHX
MOJIXOJ0B K OpraHu3aluy o0ydeHusl GU3UKe MIPU YCIOBUM COXPAHEHUS 0053aTEIbHON YacTU COJIepKaHUs
Kypca.

®dusnka kak Hayka o HauOojiee OOLIMX 3aKOHAX IMPHUPOJbI, BBICTYNAs B KadyecTBE y4eOHOIo
IIpeMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHUH 00 okpykatomeM Mupe. LIIkonbHbIH
Kypc (U3MKH — CHUCTEMOOOpa3ylolUil A €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX NPEAMETOB, MOCKOJBKY
¢u3nyeckue 3aKOHbI JIeKAaT B OCHOBE IIPOLECCOB M SBJIECHUH, H3y4aeMbIX XUMHEW, OUOJIOTHEH,
¢u3nyeckoil reorpadueil u actpoHomue. Micnonabp3oBaHne U aKTUBHOE NPUMEHEHHE PU3MUECKUX 3HAHUMN
onpeneNnseT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe 3HEpPreTUKU, TPaHCIOPTa,
OCBOEHMS KOCMOCA, IOJy4eHHs HOBBIX MATEpUAIOB C 3aJlaHHBIMM CBOWCTBAMM M JApyrux. M3yuenue
(3K BHOCUT OCHOBHOH BKJIaJ B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa 00ydaroIuxcs,
B (hopMUpOBaHME YMEHUH NPUMEHSTHh HAyYHBI METOJ| MO3HAHUS NPU BBINOJHEHUH UMM Y4eOHBIX
HCCIIEJOBAaHU.

B ocHoBy kypca ¢u3uku Ui ypoBHS CpeHero oouiero 0opa3oBaHus NOJ0XKEH psi uaeH, KOTopsle
MO’KHO paccMaTpUBaTh KaK MPUHLMUIIBI €r0 TOCTPOSHHUS.

Wnes nenoctHocTy. B cOOTBETCTBUM ¢ HEW KypC SBIISETCS JIOTHYECKU 3aBEPLIEHHBIM, OH COAEPIKUT
MaTepuall U3 BCeX DPa3/esioB (M3MKM, BKJIIOYAET KaK BOIPOCHl KIACCHYECKOH, TaKk W COBPEMEHHOMU
¢bu3uKu.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hel Marepuan Kypca (GU3MKH OOBbEIUHEH BOKPYT
¢u3nueckux Teopuil. Bemymum B Kypce sBisercs (OpMHpPOBAHHE MPEACTABIEHUH O CTPYKTYpPHBIX
YPOBHSIX MaTE€pUH, BELLIECTBE U TOJIE.

Wnes rymanutapuzanuu. Peanmuzanms wujaed mpeznosiaraeT HUCIOJIb30BaHUE T'yMaHUTApHOTO
MOTeHIMana GU3NUECKO HayKu, OCMBICTICHHE CBSI3U PAa3BUTHS (PU3UKU C Pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 9KOJIOTHYECKUMHU IpoOIeMaMu.

Wnes npuknanHoit HampaBieHHocTH. Kypc ¢u3uku mnpezmonaraer 3HAKOMCTBO — C IIHPOKUM
KPYrOM TEXHHUUYECKUX U TEXHOJIOTUYECKHUX MPUIOKEHUH N3yUYEeHHBIX TEOPHHM U 3aKOHOB.

Wnes skonoruzanuu peaausyercs MocpeCTBOM BBEACHUS IEMEHTOB COJIEpKaHM S, TTOCBAIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOPhIE CBA3aHBI C Pa3sBUTHEM TEXHHKH U TEXHOJOTHH, a



TaKke 00CyX/1eH!Us MPoOIeM PallMOHAIBHOTO MPUPOIOTIONE30BAHHS U SKOJIOTHYECKON 6€3011aCHOCTH.

CrepXHEBBIMHU 3JIEMEHTAaMH Kypca (U3MKHA Ha YPOBHE CpeAHEro olmiero oOpa3oBaHMS SBISIOTCS
¢usnueckue Teopuu (HhopMUpOBaHME MPEACTABICHUN O CTPYKTYpe MOCTpOCHHS (PU3MUecKod Teopwuw,
ponu (yHIaMEHTAIBHBIX 3aKOHOB U MPHHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSIX O MPHUPOJIE, TPAHULIAX
MPUMEHUMOCTH TEOPHM, JJIS1 ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IPOIIECCOB).

CuCTeMHO-IIEITETPHOCTHBIN TMOAX0J B Kypce (UM3MKHM peanu3yeTcss MpekJe BCEro 3a CYET
OpraHu3alluy YKCIIEPUMEHTAIBHON AeaTeNnbHOCTH oOydatomuxcs. s 6a30Boro ypoBHs Kypca GU3UKU —
3TO HUCIIOJIb30BAaHUE CHCTEMBI ()POHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIAOOPATOPHBIX PadoT,
KOTOpBIE B MporpaMme 1o (hu3nKe oObeAMHEHBI B OOMIMK CIHMCOK YYEHHYECKHX MPAKTUYECKHX paloT.
Brienenne B yka3aHHOM IE€peYHE JIA0OPATOPHBIX PAa0OOT, MPOBOAWMBIX U KOHTPOJISI W OLEHKH,
OCYIIECTBIISICTCS YYaCTHUKAMHU 00pa30BaTENFHOTO MPOIIECca UCXOAsT U3 OCOOCHHOCTEH TUIAHHMPOBAHUS H
ocHamieHus kabuHera ¢usuku. [Ipm 3TOM obOecneumBaeTcs OBJAZCHHUE OOYUYAIOIIMMUCS YMEHHUSIMHU
MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI, UCCIICAOBAHUS 3aBUCHMOCTEH (DM3NYECKUX BEIMYMH M TOCTAHOBKY
OTIBITOB TIO TIPOBEPKE MPETIOKEHHBIX THIIOTE3.

Pemenne pacu€THBIX M KaueCTBEHHBIX 3a/1a4 C 3aJaHHOW (U3MYECKOW MOJIEINBIO, TTO3BOJISIONIEE
MPUMEHSTh W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasJieNia Kypca, Tak U WHTETPHUPYs
3HaHUS U3 Pa3HBIX pa3ienoB. [lJig KadecTBEHHBIX 3a/1a4 MPHOPHUTETOM SIBIISTIOTCS 3a/IaHUS Ha 00BsICHEHUE
MPOTEeKaHUs (PU3HMUECKUX SIBJICHUN U IPOLIECCOB B OKPYXKAOIIeH *KU3HHU, TpeOyrolue BbI0opa pruznueckoit
MOJICJH JJISl CHTYaIliH MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO k MaTepHaibHO-TEXHUYECKOMY OOECIIeUeHHUIO
y4eOHOT0 TIporiecca 0a30BBIM YpOBEHB Kypca (DU3UKH Ha YPOBHE CPEIHEr0 OOIIEro 00pa3oBaHus I0JDKEH
M3y4aThCsl B YCIOBHSIX MPEAMETHOTO KaOWHeTa (DM3WKH WIM B YCIOBHSX WHTETPUPOBAHHOTO KaOWHeTa
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IMkia. Hamuune B kabuHere pu3uku HEOOXOIUMOTO JTaOOPATOPHOTO
000pYIOBaHUS IS BBITIOJHEHUS! YKa3aHHBIX B MPOTPaMMe N0 (PHU3UKE YICHUIECKUX MPAKTUIECKUX padoT
Y IEMOHCTPAIIMOHHOTO 000PYyI0BaHUS 005S3aTEIBHO.

JleMOHCTpalMoOHHOE 000pyoBaHue (POPMUPYETCS B COOTBETCTBUM C MPUHIMIIOM MHHUMAJILHOU
JOCTAaTOYHOCTH M O0OECHEeYMBACT MOCTAaHOBKY IEPEUUCIIEHHBIX B IpOrpaMMe MO (GHU3UKE KIIOUYEBBIX
JNEMOHCTpAlMid  JUIsl  MCCIEJOBAHUS  M3y4daeMbIX SIBJIEHHMM M  TNPOLIECCOB, OSMIMPUYECKUX U
(GyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX NPUMEHEHHH.

JlaGopaTopHoe oOopyaOBaHUE JII YUYCHHUECKHX MPAKTHUYECKHX paboT Qopmupyercs B BHUC
TEMaTHYECKMX KOMIUIEKTOB M 00ecrednBaeTcsl B pacdére OJHOTO KOMIUIEKTAa Ha ABYX OOY4YarOIIMXCS.
Temaruueckue KOMIUIEKTBI J1a00OpaTOPHOTO 00OPYAOBAaHUS JOJDKHBI ObITh MOCTPOECHBI HA KOMIUIEKCHOM
HCIOJIb30BAHUYU AHAJIOTOBBIX U LU(POBBIX IPUOOPOB, a TAK)KE KOMIIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BHJIe IU(PPOBHIX JTA0OPATOPHIA.

OCHOBHBIMU LIENAMH U3ydeHUsI (PU3UKH B 0011eM 00pa30BaHUM SIBIISIOTCS:

@dopMHUpOBaHUE HHTEpECa U CTPEMJIEHUS OOydarolmMXCsl K HaydyHOMY H3YYEHHUIO IPUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

Pa3zButue npencrtaBieHuil 0 HaAyYHOM MeETOJe MO3HAHUSA M (POPMUPOBAHHE HCCIIEA0BATEILCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

®opMHUpOBaHUE HAYYHOI'O MUPOBO33PEHMS KaK Pe3yjbTaTa U3y4yeHHUs OCHOB CTPOCHMS MaTepUH U
(byHaMEHTAJIbHBIX 3aKOHOB (PU3UKHY;

®opMHpoBaHUE YMEHUI OOBACHATH SIBICHUS C UCHOJIb30BaHUEM (PU3NYECKUX 3HAHUN M Hay4HBIX
JI0Ka3aTeNbCTB;

dopMHpOBaHUE MPEACTABICHUNA O poiaM (U3MKU JUIS Pa3BUTUS JIPYTUX E€CTECTBEHHBIX HAYK,
TE€XHUKHU U TEXHOJIOTUH.

JlocTikeHne 3TUX Ieeil oOecreunBaeTcsl pelieHneM CIeIyIOMMX 3ajad B MpoLecce U3yueHUs
Kypca (pU3UKU Ha YPOBHE CpPEeHEr0 00I1ero o0pa3oBaHus:

[Tpuobperenune cucrtemMbl 3HaHUH 00 OOLIMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIFOYAss MEXAaHUKY, MOJIEKYISApHYIO (U3MKY, 3IEKTPOJUHAMUKY, KBAHTOBYIO (PU3MKY M 3JIE€MEHTHI
acTpousuku;

@®opMHUpOBaHUE YMEHHHA NPUMEHSTHh TEOPETHUECKHE 3HAaHUS Ui OOBACHEHMS (PU3UUYECKUX
SBJICHUH B IPUPOJIE U JUTSI IPUHSTUS MPAKTHUECKUX PELICHUH B IMOBCEIHEBHON )KU3HU;

OcBoeHue crocoOoB pelIeHus pa3IMyHbIX 3aJad ¢ SIBHO 33JaHHON (PM3MYECKON Mojesblo, 3a/1ad,
M0/Ipa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3/aHue (U3UUECKOM MOJEIH, COOTBETCTBYIOUIEH YCIOBUSIM
3aJau;

[lonnmanne QU3MUECKUX OCHOB W NPUHLUIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB 5



TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOIIYIO CPENY;

OBnageHne METOJAaMU  CAMOCTOSITENIFHOTO — IUIAHUPOBAaHMS W TPOBEICHHS  (pru3MUecKux
HKCIEPUMEHTOB, aHAJIM3a M MHTEpHpETalu HH(GOPMAIMU, ONpPEIENICHUS JOCTOBEPHOCTH MOJIYYEHHOTO
pe3ynbrara;

Coznanue yclnoBMM s  Pa3sBUTUS YMEHUH IPOEKTHO-HUCCIENOBATENIbCKOM, TBOPYECKOM
JESITEIbHOCTH.

[Ipemyaraemelii B mporpamme 1o (QH3MKe NepedeHb JTabOpaTOpPHBIX U MPAKTUYECKUX padoT
SBIISICTCSI PEKOMEIOBAHHBIM, YUUTENb JEJaeT BBIOOP IMPOBEACHUS JIAOOPATOPHBIX PabOT M OIBITOB C
y4€TOM MHAMBUyaTbHBIX OCOOCHHOCTEHN 00ydaroInXCsl.

OOmee uncno yacoB yis w3ydenus pusmku — 136 wacos: B 10 kmacce — 68 wacoB (2 vaca B

Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZENIO).
COJEPKAHUE YYEBHOI'O NIPEJIMETA «®U3UKA» (BA3OBI)H7] YPOBEHDb)

10 xknacce
Pazgen 1. ®usnka 1 METOABI HAYYHOTO MTO3HAHUS.
®uszuka — Hayka o mnpupone. Hayunble MeToapl MMO3HAHUS OKpykawouero wmwupa. Poisb

AKCIIEPUMEHTA U TEOPHH B TIPOIIECCEe MTO3HAHUSI PUPOJIBI. DKCIIEPUMEHT B (hHU3HKE.

MogenupoBanue (pU3NUECKUX SBIEHUN U mpoiieccoB. Hayunbie runotespl. Ou3ndeckue 3aKOHbI U
Teopuu. ['paHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpHHITUTT COOTBETCTBHSI.

Ponb u MecTo ¢usnku B pOpMUPOBAHUN COBPEMEHHOW HayYHON KapTHUHBI MUpa, B MPAKTHYECKOU
NEeITeNbHOCTH JTIOIEH.

JeMoHCcTparmu.

AHajoroBbie U ITU(POBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazgen 2. Mexanuka.

Tema 1. Kunemaruka

Mexaandeckoe nBrkeHHE. OTHOCHTEIBHOCTh MEXaHMYeCcKoro aBmkeHusa. CHcrema OTcuéra.
Tpaektopusi.

[Tepemernienne, CKOPOCTh (CpeaHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) U YCKOPEHHE MaTepUaIbHOM
TOYKH, UX MPOEKIIMHA HA OCH CUCTEMBI KoopArHAT. Cl0kKEeHHE MePEMENIEHUN U CII0AKEHUE CKOPOCTE.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSIMOJIMHEHHOE JABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITYTH U MEPEMEIICHUS MAaTEPUATIbHON TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuneiitnoe npuwxeHue. [[BrkeHrne MaTepHabHOM TOYKHU MO OKPY>KHOCTH C MOCTOSIHHOM IO
MOJIYJTI0O CKOPOCTBIO. YTIIOBass CKOPOCTb, JIMHEHHas CKOpocTh. llepwosn W yactoTta OOpaiieHwus.
LlenTpOoCTpEMUTEIBLHOE YCKOPEHUE.

TexHuyeckre yCTpOCTBA W MPAKTUYECKOE NPUMEHEHHE: CIUAOMETpP, ABUKCHHE CHApPSIOB,
LIETHBIE U PEMEHHBIE Mepelayu.

JleMoHCTparmu.

Mojenb cucTemMbl 0TCUETA, MILTIOCTPAIU KHHEMATHYECKUX XapaKTePUCTUK JIBUKEHUS.

[IpeoOpazoBaHue ABMKEHUI C HCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

HamnpaBnenue ckopocTH npu JBUAKEHUU 110 OKPYKHOCTH.

Y4eHU4YeCKuil SIKCIIEPUMEHT, JJa00OpaTOpHbIE pabOThI

N3yuenune HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEACIICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHUS MEXAY IYTAMH, MPONUIAECHHBIMM TEJIOM 34 IOCIENOBATEIIbHBIC
paBHbIE TPOMEXKYTKH BPEMEHU NPH PAaBHOYCKOPEHHOM [BWKEHHM C HayalbHOM CKOpPOCTBIO, pPaBHOU
HYJIIO.

N3yuenune nBuKeHUs MapUKa B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka.

[Ipuaiun otHocutrensHOcTH ['anmunes. IlepBeiii 3akoH HprotoHa. HMHepuuanabHblE CHCTEMBI
OTCYETA.

Macca Tena. Cuia. IIpunnun cynepnosunuu cui. Bropoit 3akoH Herorona st matepuanbHOU
Touku. Tperuii 3akoH HploTOHA 1151 MaTepUanbHbIX TOUEK.

3akoH BceMHUpHOTO TsaroteHus. Cuna tsbkectu. [lepBas kocMuueckasi CKOpOCTb.

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



Tpenune. Bunsl TpeHus (okosl, cKojbxeHus, kadeHust). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHus
CKOJIbXKEHHUS M cuiia TpeHus nokos. Koagduuuent tpenns. Cusia CONpOTUBICHUS NPU IBUKCHUU Tella B
AKUJKOCTH WM rase.

[ToctynaTensHOE U BpalaTeIbHOE JBIKEHHE a0COIIOTHO TBEPIOTO TeEa.

MoMeHT cuiibl OTHOCUTENIBHO OcH BpaieHus. [Inedo cuibl. YcnoBus paBHOBECHS TBEPAOIO TEIA.

Texnuyeckue  ycTpoWcTBa M IPAKTUYECKOE  IMPUMEHEHHME:  IOAIIWIHUKY, JBWKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JlemoHcTpanmu.

SIBiieHne nHEpLUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoi1 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT Ae(pOopMarIii.

HeBecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUH.

CpaBHeHHE CUJT TPEHUS TIOKOSI, KAUEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bupl paBHOBECHS.

Y4eHnuyecKui IKCIIEPUMEHT, J1a00paTopHbIe pabOTHI

W3yuenue nsuxeHust Opycka o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE U PE3MHOBOM 00paslie, OT
ux nedopManuu.

HccnenoBanue ycioBuidl paBHOBECHS TBEPAOTO Tella, UMEIOIIETO OCh BPAILEHUSI.

Tema 3. 3akOHBI COXpaHEHUS B MEXAHUKE.

Nmnynec MaTepuanbHOW TOYKM (Teda), CHCTEMBl MaTepHUajbHBIX ToueK. VMIyabC cuUibl U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

PaboTa crnpl. MOIIHOCTE CHJIBI.

Kunerndeckast sHEprust MaTepuaibHON TOUkH. Teopema 00 M3MEHEHUN KUHETUYECKOM SHEPTHH.

[Torenumanshas »Heprus. I[loTeHnmanbHass »HEprus ynpyro naeOpPMUPOBAHHOW MPYKHHBI.
[ToreHumanpHast SHEprys Tesia BOJIU3U OBEPXHOCTH 3EMJIH.

[ToreHumanpHble M HEMOTEHUUANIBHBIE CUIIBL. CBSI3b paOOThl HEMOTEHIMAIBHBIX CHJI ¢ U3MEHEHUEM
MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH COXPAHEHUSI MEXaHUYECKOWU SHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHHMS.

TexHuyeckue ycTpoMCTBa U NMPAKTUYECKOE NIPUMEHEHHE: BOJLOMET, KONED, NPYKUHHBINA HUCTOJIET,
IBUKCHHUE PaKeT.

JleMoHCTparmu.

3aKOH COXpaHEHMS UMILYJIbCA.

PeakTuBHOE IBMKEHHUE.

Ilepexoa MOTEeHUMATBHON SHEPTUU B KUHETUYECKYIO U 00OpaTHO.

YueHnueckuil 3KkCrepuMeHT, JabopaTopHble paboTh

N3yueHne abCcoOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUIIBI C M3MEHEHMEM MEXaHMUYECKOW SHEepruM Teia Ha MpUMepe
PacTsLKEHHs PE3UHOBOIO XKIYTa.

Paznen 3. MonekynsapHas pu3uka u TepMOJIMHAMUKA.

Tema 1. OCHOBBI MOJNIEKYISIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYIIPHO-KMHETUYECKOM TEOpUHM U HUX ONBITHOE OOOCHOBAHHE.
bpoynoBckoe aBmxenue. Juddys3us. Xapakrep ABMKEHUS UM B3aMMOJCHUCTBHS YAcTHIl BEIIECTBA.
Mojenu cTpoeHus Ta30B, KUAKOCTEH M TBEPIBIX Tel U OOBSCHEHHWE CBOWCTB BEIECTBA Ha OCHOBE 3THX
Mozenei. Macca u pazmepsl MoJiekyil. KonnuectBo Bemectsa. [loctosinnas ABoranpo.

Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanpHOoro rasa. (OCHOBHOE YpAaBHEHHE MOJIEKYJIIPHO-KMHETHYECKOH TEOpUHU
uaealbHOTrO Ta3a. AOCONIOTHAs TemIeparypa Kak Mepa CpeJHed KMHETHUECKOW SHEpruH TEeIIoBOTO
nByokeHus: yactul rasa. lllkana temmepatyp KenbBuna. ['a3zoBble 3akoHbl. YpaBHeHue MeHneneeBa—
Knaneiipona. 3akon [lanprona. M3omnpoueccel B HAEAIbHOM I'a3e C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA.
I'paduueckoe mpeacTaBieHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texuuueckue ycTpoiicTBa U MpakTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

JleMoHCTpamu.



OmnbITHL, JOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BELIeCTBA, (POTOrpaduu MOJEKYT OPraHUYECKUX
COCIMHECHUM.

OmnbiTel 0 AU PY3UH KUAKOCTEH U Ta30B.

Monens OpOYHOBCKOTO JIBUKEHHUSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOLINE CYLIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBUS.

Monens, WuIIOCTpUpYIoLias IpUpoLy JaBJIECHUS ra3a Ha CTEHKH COCYAa.

OnbIThI, UJUTFOCTPUPYIOIINE YPaBHEHHUE COCTOSHUS UAEAIBbHOTO ra3a, U30IpPOLIECCHI.

Y4eHnYeCKui IKCIIEPUMEHT, JIabopaTOpHbIE PadOThI

Omnpenenenne mMaccbl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE HM3MEpPEHUH 00BbEMA KOMHATHI,
JABJICHUS U TEMIIEpaTypbl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX/1y I1TapaMeTpaMU COCTOSIHUS pa3peXEHHOTO Tasa.

Tema 2. OCHOBBI TEPMOIUHAMUKU.

Tepmoannamuueckasi cucreMa. BHYTpeHHsIsI SHEPrus TEPMOJAMHAMUYECKOM CHUCTEMBI M CIOCOOBI
e€ n3meHeHus. KomuuecTBo TemaoTel U paboTa. BHyTpeHHsST SHEprus 0JHOATOMHOIO MJI€albHOTO rasa.
Bunel tennonepenayun: TEMIONPOBOIHOCTb, KOHBEKLIMS, U3TydeHHE. Y IelIbHas TEMJI0EMKOCTh BEIIECTBA.
KonunuecTBo TEMmIoThl MpH TEIIonepeaye.

[Tonatue 06 ammabatHOM mporecce. [lepBwiit 3akoH TepMmoauHamuKku. [IpumeHeHue mnepBoro
3aKOHA TEPMOJMHAMMKY K H3ompoiieccaM. I'paduueckast uHTepnperanust paboThl rasa.

Bropoii 3akon TepmoanHamMuki. HeoOGpaTUMOCTh TIPOIIECCOB B MMPUPO/IE.

TemoBeie Mammubl. [IpuHIMIBI JneficTBUS TerioBbIX MamuH. [lpeoOpa3zoBanHusi sHepruu B
TEIIOBbIX MamuHax. KoaduimeHt mnosiesHoro aeWctBus TeruioBoil mamuHbl. Llukn Kapuo u ero
K03 (UIIMEHT MOJIE3HOTO JEHCTBUS. DKOJIOTHUECKHE TPOOIEMbI TEIIII0IHEPTETHKY.

Texnuueckue ycTpoWcTBa W MpaKTUYECKOE MPHUMEHEHHUE: JBUTAaTelhb BHYTPEHHETO CrOopaHuf,
OBITOBOW XOJIOIMIBHUK, KOHTUIIHOHED.

JleMoHCTparmu.

W3meHeHne BHyTpeHHEH S3HEPIUH Tella MPHU COBEPILIEHUU PabOThI: BHUIET MPOOKK W3 OYTHUIKH O]
NeCTBHEM  CKaToro BO3AyXa, HarpeBaHue H@upa B JaTyHHOM TpyOke TyTéM  TpeHUS
(BUIIEOAEMOHCTpAITHS ).

N3menenue BHyTpeHHeH sHepruu (TemrepaTypbl) Tella Ipy Teruionepenaye.

OnpIT 0 aMabaTHOMY PACIIUPEHUIO BO3yXa (OTBIT C BO3MYITHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATElsl BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

YueHnyecKuil IKCIIepPUMEHT, JIabopaTOpHbIe PabOThI

N3Mepenne ynenbHOM TeI0EMKOCTH.

Tewma 3. Arperatsble COCTOSIHUS BenlecTBa. Ma3zoBble NEPEXOIbI.

[Tapoobpa3zoBanue u koHzaeHcanus. lMcmapenwe u kurneHue. AOCONIOTHAsSE U OTHOCHTENbHAs
BIQXXHOCTh BO3ayxa. HacellieHHbI map. YaenbHas TemioTa MapooOpa3oBaHus. 3aBUCHMOCTh
TeMIEepPaTypbl KUIIEHUS OT ABJICHUS.

TBépnoe Teno. Kpucrannmnyeckue u amopdHsie Teraa. AHU30TPOINUS CBOMCTB KpucTaiioB. JKuakue
kpuctauibsl. CoBpeMeHHble MaTepuansl. [lnaBnenne u kpucrammsanus. YenbHas TEIoTa IUIABJICHUS.
Cybnumarusi.

YpaBHEeHHE TEIJIOBOTO OanaHca.

TexHnueckre yCcTporucTBa U MPAKTUUECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP, KaJOPUMETP,
TEXHOJIOTMU TOJy4YE€HUsI COBPEMEHHBIX MAaTEPUATIOB, B TOM YUCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUH.

JleMoHcTpanuu.

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenue npu NOHWKEHHOM JaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenue HarpeBaHus U MIaBJICHHS KPUCTAUIMYECKOTO BEIIeCTBa.

JleMoHcTpanysi KpUCTalIoB.

YdueHnuecKkuil 3KCrepuMeHT, J1abopaTopHble paboThI

N3mepenue OTHOCUTEIBHON BIAQXKHOCTH BO3/1yXa.

Pazgen 4. DnexrpoanHaMuka.

Tema 1. Dnexrtpocraruka.

OnexTpu3anus Tel. OJEKTpUYeCKUi 3apsia. JIBa Buaa anekTpuueckux 3apsaoB. IIpoBoaHukw,
JTUBJIEKTPUKHU U MOJIYIPOBOAHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.



B3aumopeiictBue 3apsgoB. 3akoH Kynmona. TodeuHbIN 31eKTpUYECKUN 3apsl. DJIEKTPUUECKOE
nose. Hanpsok€HHOCTE 3i1eKTpryeckoro noss. [IpuHounm cyneprnosunuu 3JI€eKTpUYECKUX MoJied. JInHuu
HaNpsKEHHOCTH AJIEKTPUYECKOTO TIOJISL.

Pabora cun snekrpocratnueckoro mnois. [lorenmman. Pasnocts morenimanos. IIpoBogHuKH U
JUBJIEKTPUKH B DJIEKTPOCTATUYECKOM I10Jie. J(ManekTpuyeckasi IpOHULIAEMOCTb.

OnekrpoéMmkoctb.  KonpeHncarop.  DNEKTpOEMKOCTh  IUIOCKOTO  KOHJAEHCATOpa.  DHEprus
3apsKEHHOTO KOHEHCATOPA.

Texnuueckue yCTpOHCTBa U  INPAKTUYECKOE TPUMEHEHHUE: 3JEKTPOCKON, BJIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB, KOHJEHCATOP, KOMMPOBAIbHBIN ammapar,
CTPYMHBIN IPUHTED.

JlemoHCcTpanmu.

YCTpOoUCTBO M IPUHLKUII JEHCTBHS JIEKTPOMETPA.

B3anmopeiicTBre Ha’EKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSHKEHHBIX TEl.

[IpoBOJHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpoCcTaTUYEeCKas 3alluTa.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD MIEKTPOEMKOCTH MJIOCKOTO KOHJEHCATOPa OT IUIOIIAIN IJIACTHUH, PACCTOSIHUS MEXTY
HUMU U IUAJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEeHHOT0 KOHAEHCaTopa.

Y4eHnuyecKuil SKCIIepUMEHT, JIabopaTOpHbIe PabOThI

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tewma 2. IIocTOSHHBIN 3JIEKTPUYECKUM TOK. TOKM B pa3IMYHBIX CPEIAX.

DJIEKTPUYECKUIT TOK. YCJIOBHS CYIIECTBOBAHUS 3JEKTpUUECKOTO Toka. Mcrounukum toka. Cuna
ToKa. [IoCTOSTHHBIN TOK.

Hanpsioxenue. 3akon OMa 7151 ydacTka LETnH.

DJIEKTPUYECKOE COIMPOTUBIICHHE. YIEIbHOE CONMPOTHBIECHHUE BemiecTBa. llociaenoBarenbHoe,
MapajuieJIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOIHUKOB.

PaboTa anekTpuueckoro Toka. 3akoH Jlkoyns—JIeHnia. MOIHOCTh AIEKTPHUYECKOTO TOKa.

DJIEKTPOABMIKYIIIAs CHJIa U BHYTPEHHEE CONIPOTUBIIEHWE UCTOYHUKA TOKA. 3akoH OMa 11l MOJTHOM
(3aMKHYTOM) AyekTpuueckoit nermu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAas MPOBOJUMOCTh TBEPIABIX METAUIOB. 3aBHUCUMOCTb CONPOTHBIICEHHS METaUIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MTyYKOB.

[TonynpoBoanuku. CoOCTBeHHAs M MPUMECHAs MPOBOJAUMOCTH MOJIYIPOBOAHUKOB. CBoiicTBa p—N-
nepexo/ia. [lomynpoBofHUKOBBIE TPUOOPHI.

DNEeKTpUYECKUN TOK B paCTBOPAaX M pacIulaBax JIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JUCCOLAALINSL.
DIeKTpOoIu3.

DneKTpuYecKuil TOK B razax. CaMoCTOSATEIbHBIN 1 HECAMOCTOSATENbHBIN pa3psia. Monnus. [1nazma.

TexHuueckre yCTpOWCTBAa M NPAKTUYECKOE IPUMEHEHHE: aMIIepMETP, BOJIBTMETP, pPEOCTaT,
HMCTOYHUKUA TOKa, JIIEKTPOHArpeBaTelbHble MPUOOPHI, DIEKTPOOCBETUTENLHBIE MPUOOPHI, TEPMOMETP
COMPOTHUBIICHUS, BAKyyMHBIM JHOJA, TEPMHUCTOPbl U (OTOPE3UCTOPHI, MOIYMPOBOTHUKOBBIM THO,
rajbBaHHUKa.

JleMoHcTpanuu.

N3mepenune cuibl TOKa U HAPSHKEHUS.

3aBUCUMOCTb COMPOTHUBIICHUS LWJIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOLIAAHN MONEPEYHOTO
CEYEHMS U MaTepHaa.

CMenaHHOE COETMHEHUE TPOBOIHUKOB.

[IpsiMoe u3mepenue >neKTpoABMKyIel cuiabl. KopoTkoe 3aMblKaHME rajJbBAaHUYECKOTO AJIEMEHTA
Y OLIEHKA BHYTPEHHETO COMPOTUBIICHHUSL.

3aBUCUMOCTb CONTPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTh BO3/1yXa.

OAHOCTOPOHHSIS MPOBOUMOCTD JUOJA.

Y4eHUYeCKU IKCIIEPUMEHT, JIa0OpaTOpHBIE PabOTHI

N3ydeHne cMEIIaHHOTO COEIMHEHUS PE3UCTOPOB.



N3mepenue 35eKTpoaBUKYILENH CUITbI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue anextponaunsa.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usmku Oa3oBoro ypoBHsS B 10 Kkimacce ocymiecTBisercs ¢ y4ETOM
COJICPKATEIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTEeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

MexnpeaMeTHbIE TOHSTHS, CBSI3aHHBIE C HM3YYEHHEM METOJI0OB HAay4dHOTO IO3HAHUS: SIBJICHUE,
HayuHbld (akT, runoreza, (QunMyUeckas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHNE, HKCIIEPUMEHT,
MO/ISTUPOBAHUE, MOJICIIb, U3MEPECHHE.

MaremaTHKa: pelieHHe CHCTEMbl YpaBHEHHMU, JIMHEWHas (QyHKIHs, mapadona, rumepboiia, uX
rpaduKy U CBOWCTBA, TPUTOHOMETpPHUYECKUE (PYHKIIMH: CUHYC, KOCHHYC, TAHTE€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIUN HA OCH KOOPIMHAT, CJI0KEHHE BEKTOPOB.

buonorus: Mexanudyeckoe IBWKEHHE B JKUBOU mpupoje, auddys3usi, 0CMOC, TEIJI00OMEH KUBBIX
OpraHu3MOB (BBl TEIUIONIEPEIAun, TEMIOBOE PABHOBECHE), DIIEKTPUUECKUE SBICHUS B )KUBOM IIPUPOJIE.

XuUMHS: JTUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHME AaTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEH M Ta30B, DJIEKTPUUYECKHE CBOMCTBA
METAJIJIOB, AJIEKTPOJIUTUYECKAS TUCCOIUALINSI, TaTbBaHUKA.

['eorpadus: BIaxXHOCTH BO3/IyXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonorusi: mpeoOpa3oBaHWE [BIKEHUM C HCIOJIH30BAHMEM MEXaHU3MOB, Y4YET TPEHHUS B
TEXHUKE, TOAIUITHUKY, UCIIOIH30BaHUE 3aKOHA COXPAHEHHUS MMITylIhCa B TEXHUKE (pakeTa, BOJOMET U
JpyTHe), NBUTATelb BHYTPEHHETO CrOpaHus, mapoBas TypOWHA, OBITOBOW XOJIOAWJIBHUK, KOHAWIIMOHED,
TEXHOJIOTHU TIOJIYYCHHsI COBPEMEHHBIX MaTepHUaJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U HAHO TEXHOJIOTHH,
ANEKTPOCTATUYUECKAs] ~ 3allliTa, 3a3eMJICHHUE DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM  TPUHTEP,
ANIEKTPOHArpeBaTEIbHBIE TPUOOPHI, DIIEKTPOOCBETUTEHHBIC TPUOOPHI, TaTbBAHUKA.

11 KJIACC

Paznen 4. DnekrpoauHamuka.

Tema 3. MarauTHo€ noJie. DJIEKTPOMarHuTHasE MHIAYKIIUS.

[ToctostHHble MarHuThl. B3auMonelcTBHE MOCTOSHHBIX MarHutoB. MarnutHoe mnoJie. Bektop
MAarHUTHOM WHAYKUWU. [IpUHIUI Cyneprno3uiMi MarHUTHBIX MOJIeW. JIMHMM MarHUTHOW WHIYKIIWH.
KapTtuna nuHMi1 MAarHUTHOM MHIYKLIIMH TOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E 1oJie TPOBOJHUKA ¢ TOKOM. KapTuHa JTWHHUI MHIYKIIUKM MAarHUTHOTO MOJISI IJTMHHOTO
MPSAMOTO MPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO IMPOBOJ-HMKA, KATyIIKH C TOKOM. OmbIT Dpcrena.
B3anmopelicTBue mpoBOAHUKOB C TOKOM.

Cua Amriepa, €€ MOyJb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOoayidb M HampaBieHue. J[BUKEHHE 3apsSyKEHHOW YacTUIBI B OJHOPOJIHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.

SIBieHre  SIEKTpOMAarHUTHOM  WHAYKOWMU. [loTOK  BekTopa  MarHUTHOHM  WHIYKIWH.
DNEeKTPOABMKYIIAS CUJIa UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMN Dapajes.

BuxpeBoe anekTpuueckoe mnojie. IIeKTPOABIKYILAs Cuila MHAYKIMH B IPOBOJHUKE, JBUKYILIEMCS
MOCTYIATEIbHO B OJHOPOJIHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBJIEHNE CAMOMHAYKIMH. DIEKTPOABHKYILAsA CUIA CAMOUHIYKIINH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHnueckre ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHUE: TIOCTOSTHHBIE MAarHUTHI, JJIEKTPOMArHUTHI,
AJEKTPOJIBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

JleMoHcTpanuu.

OmneIT Dpcrena.

OTKJIOHEHHUE ANEKTPOHHOIO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3aumojeiicTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue IeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH U3MEHEHHUSI MATHUTHOTO TTOTOKA.



SIBiIeHNE CAMOMHIYKIIUH.

Y4eHUUYECKUH IKCTIEPUMEHT, JIa0OpaTOpHBIC PabOTHI.

W3ydyeHre MarHUTHOTO MOJISL KaTyLIKU C TOKOM.

HccnenoBanue neficTBUS NOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBlIeHUS IEKTPOMarHUTHOM MHIYKLIHH.

Paznen 5. Konebanus v BOJIHBIL.

Tema 1. MexaHn4eckue U 3JeKTPOMAarHUTHBIE KOJICOAHUS.

Konebarenpnass cucrema. CBoOOIHBIE MeXaHMUYECKHE KoyieOaHus. ['apMoHHMYecKkHne KoJeOaHwMs.
[lepuon, vacrora, ammuutyna u ¢asza konebanuil. [IpyxuHHBIN MasTHHK. MaremMaTH4ecKuil MasTHUK.
VYpaBHeHHE rapMOHMYECKUX KosiebaHuil. [IpeBpallenue sHepruy npu rapMOHUYECKUX KOJICOaHUSIX.

KoneGarenbupiit  koHTYyp. CBOOOIHBIE  AIIEKTPOMArHUTHBIE  KOJEOAaHUS B HICATBHOM
K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKIYy MEXaHHYECKUMH M DICKTPOMATHUTHBIMHU KOJICOAHUSMHU.
®opmyna ToMmcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€aIbHOM KOJ1€0aTeJIbHOM KOHTYpE.

[IpencraBinenre o 3aTyxaolUX KoJieOaHUSX. BbIHyXIeHHbIE MeXaHUYECKHE KoJeOaHus.
Pe3onanc. BeiHyXI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii TOok. CuHycOWIaIbHBIA IEPEMEHHBIMH TOK. MOIIHOCTP NEPEMEHHOTO TOKa.
AMIUITMTY/IHOE M IEHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IlpousBoacTtBo, mnepenaya U MOTPEONCHHE  AIEKTPUYECKOM  DHEPIHH.
DKOJIOTUYECKHE PUCKU NIPU MTPOU3BOJICTBE AEKTPO3HEepruu. KynbTypa ncnosib30BaHUsl 3JIEKTPOIHEPTUU B
ITOBCETHEBHOM KU3HH.

TexHnueckre ycTpOMCTBA M NPAKTUYECKOE IPUMEHEHHWE: IJIEKTPUYECKUH 3BOHOK, TE€HEpPATop
MIEPEMEHHOT0 TOKa, IMHUH 3JIeKTponepeaay.

JeMoHCcTparmu.

HccnenoBanne mnapaMeTpoB KosieOaTenbHON CcHCTeMbl (IPYKHUHHBI — WM MaTeMaTHYeCKUn
MasITHUK).

HaGnrogenue 3aryxarmmmx KojJeOaHui.

HccnenoBanue cBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHUSI.

OcuustorpaMMsl (3aBUCUMOCTH CHUJIbI TOKA M HAIPSKEHMsI OT BPEMEHH) Ul 3JI€KTPOMAarHUTHBIX
KoJIe0aHUH.

Pe3oHanc mnpu mocienoBaTeabHOM COEAMHEHUM PE3UCTOpa, KATYyIIKH HWHAYKTUBHOCTH U
KOHJICHCATOPA.

Monenb JIMHUY 3IIEKTPONIEepeIauH.

VYueHnueckuil 3KCrepuMeHT, J1abopaTopHble paboThI

HccnenoBanue 3aBUCMMOCTH NIEPHOJA MaJlbIX KOJIEOaHUH Ipy3a HA HUTU OT JUIMHBI HUTH U Macchl
rpysa.

HccnenoBanue mepeMEHHOIO0 TOKa B LENM M3 IOCIEN0BAaTENbHO COECOUHEHHBIX KOHJIEHCATOPA,
KaTyIIKHU U PE3UCTOpa.

Tema 2. MexaHuueckue U 3JIEKTPOMAarHUTHBIE BOJIHBI.

MexaHn4yeckue BOJIHBI, yClIoBUsA pacnpoctpanenus. [lepuon. CkopocTs pacpocTpaHeHus U JUIMHA
BouHBL [lonepeunslie u npooibHbIE BOJIHBL. HTepdepeHiys 1 Audpakiys MeXxaHH4eCKUX BOJIH.

3ByK. CxopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. Tem0p 3ByKa.

ONEKTPOMAarHUTHHIE BOJIHBL. YCJIOBHUS W3JIyd€HUS DJIEKTPOMAarHUTHBIX BOJH. B3anMmHas
opueHTanus BekTopoB E, B, v B anektpomarHuTHO# BosiHE. (CBOMCTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa’keHHe, INpeoMIIeHHe, nojspuszauus, audpaxuus, uHTepdepernns. CKOpOCTh AEKTPOMarHUTHBIX
BOJIH.

[Ikana >1eKTpoMarHuTHHIX BOJIH. [IprMeHeHHe 2IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIBI paguoCBsI3U U TeneBUACHU. Paguonokanmys.

DNEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIb.

TexHuyeckne yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yIABTPa3BYKOBasi JAMAarHOCTHKA B TEXHUKE W MEIUIMHE, pajnap, paJuoONpUEMHUK, TEJIEBU30D, aHTCHHA,
tenepon, CBU-neus.

JleMoHcTpanuu.

OO6pa3oBaHue U paclpoCTpaHEHUE NOMEPEYHBIX U TPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak MCTOYHHUK 3BYKA.



Habmonenue oTpakeHus U IPEeIOMIICHUST MEXaHUYECKUX BOJIH.

Habnronenue nnrepdepeHunu u qudpakiini MEXaHHIeCKUX BOJTH.

3BYKOBOMW PE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA ¢ aMILIMTYION U 9aCTOTOM KOJICOAHHIA.

HccnenoBanue CBONCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, IPEIOMIICHHE, MOJspU3alys,
mdpaxys, naTepdepeHus.

Tema 3. Onrtuka.

I'eomerpuueckas ontuka. IIpsMonuHeiiHOE pacnpOCTpaHEHUE CBETa B OJHOPOAHOU cpexae. Jlyu
cBeTa. ToueuHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHre N300paKeHMA B TUIOCKOM 3epKalie.

[Ipemomnenne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIA IMOKa3aTelh MPEIOMIICHUS.
[TonHoe BHyTpeHHEE OTpakeHue. [IpenenbHbIi yroil IOJIHOIO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cseta. CiioxkHbIi cocTaB Oeoro ceera. Ler.

Cobuparouiue u pacceuBarolmine JuH3bl. ToHKas guH3a. DOKYCHOE pAcCTOSIHME M ONTHYEcKas
cuia TOHKOW JuH3bL. [locTpoeHne n3o00paxkeHui B COOMpAIONIUX U pacceMBaroONUX JuH3aX. Dopmyna
TOHKOM JIMH3EL. Y BEeTHUEeHHE, JaBaeMOoe JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. MuTepdepenius cera. KorepeHTHbIE HMCTOYHUKU. YCIOBHS HaOIIOICHUS
MaKCUMyMOB W MHHHMYMOB B HWHTEPPEPEHIIMOHHOW KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HCTOYHUKOB.

Hudpakuus ceta. AudpakuronHas pemeéTka. YcaoBre HAOM0AEHUs INIaBHBIX MaKCUMYMOB MpHU
MaJeHU MOHOXPOMATHYECKOIo cBeTa Ha TU(GPAKIIMOHHYIO PELIETKY.

[Tonspuzanus ceera.

Texnuueckne ycTpoiicTBa U MNpaKTUYECKOE TMPUMEHEHHE: OYKH, Jiyma, ¢oToamnmnapar,
MPOEKIIMOHHBIM amnmapar, MHKPOCKOI, TEJEeCKOI, BOJIOKOHHAs ONTHKAa, AW(pakIUMOHHAs peléTKa,
MOJISIPOU L.

JleMoHCTparmu.

[IpssMonHEITHOE pacTIpOCTpaHeHNE, OTPAKEHNE U TIpesioMiieHue cBeTa. OnTHYeCKue mpruOOopHI.

[TosnHO€ BHYTpEHHEE oTpakeHue. Moenb CBETOBOA.

HccnenoBanue cBONMCTB M300payKeHUH B JIMH3AX.

Moienu MUKpPOCKOIIA, TeJIECKOTa.

Hab6nronenue nnrepdepeHiiuy crera.

Ha6nronenue qudpakuuu cBeta.

Habmonenue nucnepcuu cBera.

[Tony4yenue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cnekTpa ¢ TOMOUIBIO AUPPAKLIUOHHON PEIIETKH.

Habmonenue nonsipuszaiiu cBera.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI

N3mepenune nokazaresns NpeioMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB M300pakeHU B JTMH3aX.

Habmronenue nucnepcuu cBera.

Paznen 6. OCcHOBBI crieMaIbBHONW TEOPUH OTHOCUTEIBHOCTH.

['panuubpl  OpPUMEHMMOCTH  KilaccHUuecKod MexaHuku. lloctymarel crnenuanbHOM — Teopuu
OTHOCHUTEIIbHOCTU: WHBAPUAHTHOCTh MOJYNSI CKOPOCTH CBETa B BaKyyme, HNPHUHIUI OTHOCUTEIBHOCTH
DOWHIITEHHA.

OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEJUIEHNE BPEMEHU U COKPAILICHUE JJITUHBI.

DHeprusi ¥ UMIYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanToBas ¢usuka.

Tema 1. DnemMeHTbl KBAaHTOBOM ONTUKHU

®otonbl. ®opmyna [Inanka cBs3M sHEPruM (HOTOHA C €r0 YACTOTON. DHEPrUusl M UMITYJIbC (POTOHA.

OtkpeiTe u uccienoBanue Qotordpdexra. Omnbitel A.I. CtoneroBa. 3akoHbl (PoTOdPdEKTa.
VYpaBuenue DiiHimreiiHa 1 potorddexra. «KpacHas rpanuna» Gotorddexra.

JHasnenue cera. Onbitel [1.H. JleGenena.

XHUMHUYECKOE ACUCTBUE CBETA.

TexHuueckne ycTpoicTBa M MpakTHUYECKoe MpUMEHEeHHe: (HOTOrNIeMEHT, (POTOIATIMK, COTHEUHAS
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Oarapesi, CBETOUO/.

JlemoHcTpanyu.

DoT103PeKT Ha YCTAHOBKE ¢ IMHKOBOH IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (oTodhheKTa.

Ceeroauo.

Conneunas Garapest.

Tema 2. Ctpoenue aroma.

Mopnens aroma Tomcona. OmbiTel Pesepdopna mo paccessHuto o -yactuil. llnanerapHas Mojaeinb
atoma. [loctymarel Bopa. M3nydenne u moriomenue (GOTOHOB TIpU MEPEXOJE aToMa C OJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CrieKTp ypOBHEW S3HEPTUHU aToMa BOJIOPO/a.

BounnHoBbie cBoOMcTBa yacTull. Bosuel ne bpoins. KoprnyckynsspHO-BOJIHOBOM Tyann3M.

CrioHTaHHOE M BBIHYXJCHHOE U3TyYCHHUE.

TexHuueckue ycTpoiicTBa M MpPaKTHUYECKOE MPUMEHEHHE: CIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKOI),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED.

JeMoHCTparmu.

Mogens omnbiTa Pezepdopra.

Onpenenenne AMUHBI BOJIHBI JIa3epa.

Habmronenue nuHeHyaThIX ClIEKTPOB U3IIy4EHUS.

Jlazep.

YyeHn4ecKuii SKCIIEpUMEHT, TabopaTopHbIE PaOOTHI.

Halnronenue nuHeHIaToro crexTpa.

Tema 3. AToMHOE SApO.

OKCIIEpUMEHTHI, JT0KA3bIBAIOLIUE CIOKHOCTh CTpoeHUs sjpa. OTKpbITHE pPaJAHOaKTHBHOCTH.
OmnseiThl Pe3epdopna mo ompeseneHuio cocraBa paAuoOakTUBHOrO u3nmydeHus. CpoiicTBa anbda-, Oeta-,
ramMma-u3iydeHus. BausHue paanoakTHBHOCTH Ha KMBBIE OPTaHU3MBbI.

OTtkpeiTHE TIpOTOHA W HelTpoHa. Hyknonnas moxaens sipa ['eiizenbepra—Banenko. 3apsia spa.
MaccoBoe uncino siapa. U3o0Tonsl.

Anbda-pacnag. DJNEKTPOHHBIH W TO3UTPOHHBIN Oera-pacnan. [amma-uzmydenue. 3akoH
PaaoOaKTUBHOIO pacraja.

DHeprus CBSA31 HYKJIOHOB B siype. SnepHbie cuibl. JledekT Macchl sapa.

Snepusie peakuuu. JleneHue u CUHTES A1EP.

SAnepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOiaeMbl M MEPCIEKTHBBI SACPHON SHEPTETHKU.
DKOJIOTMYECKHUE aCHEKThI ACPHON SHEPTreTUKH.

DOneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.

OyHIaMeHTaIbHbIe B3aUMOJICHCTBUSA. EMUHCTBO Qu3nueckoil KapTUHBI MUpA.

TexHnueckre ycTpoHCTBA U MPAKTUYECKOE MIPUMEHEHHUE: JO3UMETpP, KaMepa BuiibcoHa, saepHbIi
peakTop, aToMHasi 6omoOa.

JlemoHCTpanuu.

CuéTYMK MOHU3UPYIOIIUX YACTHUL.

Y4eHUYeCKui IKCIIEPUMEHT, JIa0opaTOpHbIE PabOTHI

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. DneMeHThl aCTPOHOMUU U aCTPO (PUZHKHU.

Dranbl pa3BUTHs acTpoHOMUM. [[pUKiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE ACTPOHOMUMU.

Bun 3Bé3nH0ro Heba. Co3Besnus, spkue 3BE3/bl, IUIAHETHI, UX BUAUMOE JBHIKEHUE.

Conneynas cuctema.

Connue. ConHeunass akTUBHOCTb. Vctounuk sHeprum CosHua u 3BE31. 3BE3ABI, HX OCHOBHBIE
XapakTepuCTUKU.  JluarpaMmma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTBbY».  3BE3/Abl  IJIABHOU
MOCJIE0BATENHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3] TJIABHOW MOCIIEIOBATEIBHOCTH.
Buytpennee ctpoenue 3B€31. COBpeMEHHBIE MPEICTaBICHUS O MPOUCXOKIACHUH U 3Bomtonuu CosHLA U
3BE3/1. DTamnbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama ['anaktuka. [lonoxenue u aBuxenue CosiHuna B ['anmaktuke. Tursl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ObIPHI B siIpax rajJakTUK.

Bcenennas. Pacminpenue Beenennoil. 3akon Xa066ma. Paz0Oeranue ramaktuk. Teopust Bosbiioro
B3pbIBa. PEIMKTOBOE U3ilyueHHE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.
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Hepeménneie mpo6aemMbl aCTpOHOMUH.

YdaeHnueckue HaOIOICHHS.

HaGnronenuss HEBOOPY)KEHHBIM TJa30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX TMPHUIIOKEHUN IS
OTIpEICJICHUs TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJTyLIapHs U SIPKUE 3BE3/BL.

Habmonenus B Teneckon JIynsl, uianer, Minewnoro Ilyru.

O6o0u1aromee MOBTOPEHHUE.

Ponp ¢u3ukm u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAIBHON ¥ ITHUYECKOMN
cdepax IesTeTbHOCTH YeI0BEKa, POIb M MECTO (DU3MKH M aCTPOHOMHH B COBPEMEHHOH HaydyHOW KapTHHE
MUpa, pOJib PU3UUECKON TEOpHH B (POPMHUPOBAHUH IMPEICTABICHUA O (PU3NIECKON KapTHHE MUPA, MECTO
¢bu3nvecKkoil KapTHHBI MEpa B 00IIEM

MexnpeaMeTHbIe CBA3H.

N3yuenune kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkjacce OCyIIECTBIsETCA C  Y4ETOM
COJIepKaTeNbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTWKH, OMOJIOTHMH, XMMHH, reorpaduu u
TEXHOJIOTHUHU.

MexnpeaMeTHbIE TMOHSTHS, CBSI3aHHBIE C M3YYEHMEM METOJ0B HAYYHOI'O IO3HAHUS: SIBJICHUE,
HaydyHbId (akT, rHrorTe3a, (QunMyUeckas BENIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHNEe, HKCIIEPUMEHT,
MOJEIUPOBaHUE, MOJIEIb, U3MEPEHHUE.

Maremaruka: pelieHue CHUCTEMbl ypaBHEHHM, TPUTOHOMETpHUYECKHEe (DYHKIUU: CUHYC, KOCHUHYC,
TaQHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPbl M UX MNPOEKLUHUHU Ha OCH
KOOpJIMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJHBIE JJIEMEHTAapHbIX (YHKIUN, NpPU3HAKK TOA00HS
TPEYroJbHUKOB, OIpe/IeIeHHE MJI0L[aA1 IUIOCKUX QUryp u o0bEma Ted.

buonorus: snekTpuueckue SBICHUS B KUBOM INpHpoje, KojiebaTelabHble IBMXKEHUS B KUBOM
MIPUPO/Ie, ONITUYECKHE SIBJICHUS B )KUBOU MPUPOE, AEUCTBUE palMallii Ha KUBbIE OPraHU3MBIL.

XUMUS: CTPOEHHE aTOMOB M MOJIEKYJ, KpUCTAJJIMYecKas CTPYKTypa TBEPABIX Tell, MEXaHU3MbI
00pa3oBaHus KPUCTAUIMYECKON PEIIETKH, CTICKTPAIbHBIN aHAJU3.

I'eorpadusa: ™MarHuTHBIE TOJOCa 3€MIIHM, 3JIEKHW MArHUTHBIX pyA, (HOTOChEMKA 3EMHOU
MTOBEPXHOCTH, MPEACKA3AHNE 3EMJIICTPSICEHUM.

TexHONOrus: JUMHUM DJEKTPONEpenad, TIEHEpPaTop IEPEMEHHOTO TOKAa, JJIEKTPOJBUTATEINb,
WHIYKIIMOHHAS TIeYb, pasiap, paIuonpuEMHHUK, TeIIEBU30p, aHTeHHA, TeiaedoH, CBY-mneus, MpoeKIIMOHHBIN
anmnapart, BOJIOKOHHas ONITHKA, COJTHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA ITPOT'PAMMBLI 110 ®U3UKE HA
YPOBHE CPEJHET'O OBHIEI'O OGPA30BAHMUA.

OcBoenne yuebHoro npeaMera «Pu3rka» Ha ypoBHE cpeAHero ooduiero obpasoBanus (6a30BbIii
YPOBEHb) JOJKHO 00ECIeUUTh JAOCTHKEHUE CIEAYIOIUX JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB.

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUs y4yeOHOro mnpeaMera «®Du3uka»  JOJDKHBI OTpa)kaTh
TOTOBHOCTh M CIIOCOOHOCTH 00Y4YarOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH,  CHCTEMOH  IICHHOCTHBIX  OpHEHTalU{, TO3UTHBHBIX  BHYTPEHHUX  YOEXKICHHUIA,
COOTBETCTBYIOIIUX TPAAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBA, paCIIUPEHHUE KU3HEHHOTO OIbITa
U OMNbITa JAESITEIIbHOCTU B IIpOlLlECC€ pEaJM3aldyd OCHOBHBIX HANpPAaBIEHUN BOCHUTATENbHOU
NESATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaxk1aHCKOTO BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKAAHCKON MO3UIMU OOYyYAIOMIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO
YJieHa POCCUICKOT0O 00IIeCTBa;

MPUHATHE TPAAULIUOHHBIX  OOIIEYENIOBEYECKHX T'YMaHUCTHUECKUX U JEMOKPATHYECKHUX
LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEpECaX I'pakJaHCKOro 0OIIecTBa, y4acTBOBATh
B CaMOYIpaBlIeHUU B 00pa30BaTebHON OpraHu3aIiy;

YMEHHE B3aWMOJICHCTBOBATh C COLMATHHBIMU MHCTUTYTaMU B COOTBETCTBHUHM C MX (DYHKIUSAMU U
Ha3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKON JEATEIBbHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKIAHCKON UIEHTUYHOCTH, MaTPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUHCKHUX YYEHBIX B
o0nacTi PU3MKH U TEXHHKE;
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3) IyXOBHO-HPABCTBEHHOT'O BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B JCSITEILHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILIETo;

4) 5CTETHYECKOI0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIOYAs JCTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢bu3nveckoit Hayke;

5) Tpya0BOr0 BOCIIUTAHHUS:

WHTEPEC K pa3iudHbIM cdepam npodhecCHOHATBLHOW JNEATCIILHOCTH, B TOM YHCIIC CBS3aHHBIM C
(U3HKOW M TEXHUKOW, YMEHHE COBEpPIIATh OCO3HAHHBIN BBHIOOp Oymymiei mpodeccuu M peain30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa3oBaHUIO B 00JacTH (U3WKH HA
MPOTSKEHUU BCEW JKU3HH;

6) BKOJOTHYECKOTO BOCIIUTAHUS:

cOPMUPOBAHHOCTh ~ JKOJIOTMYECKOM  KYyIbTYphl, = OCO3HaHUE  IJI00AJBHOTO  Xapakrepa
9KOJIOTMYECKUX MPOOIIeEM;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JEWCTBUUA B OKPY)KAIOIIEH Cpele Ha OCHOBE 3HAHMS LEJeH
YCTOWYMBOTO Pa3BUTHS YSIOBEUCCTBA,

Pacmmpenne ombiTa JEATEIHPHOCTH JKOJOTWYSCKOW HAIPABIICHHOCTH HA OCHOBE HWMEIOIIHXCS
3HaHUN N0 PU3HKE;

7) ICHHOCTH HAYYHOTO MMO3HAHHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢buznueckoil HayKu;

OCO3HAaHWE IICHHOCTH HAyYHOW JEATEeIbHOCTH, TOTOBHOCTh B TMpoIlecce H3ydeHHUS (GH3UKH
OCYILIECTBJISITh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITeIbHOCTh MHIUBUIYAIbHO U B TPYIIIIE.

B npouiecce noctrkeHus TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS IPOTpaMMBbl 10 (pU3UKE AJIs YPOBHS
cpenHero oomiero oOpa3oBaHUS y OOYYarOMIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIM HHTEIEKT,
MIpeAIoaraoumi copMrupoBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOUIET0 CIMOCOOHOCTh MOHMMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE, BHUJIETh
HaIpaBJICHUS Pa3BUTHSI COOCTBEHHOW SMOITMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMpOBaHus, BKIIIOYAIOLIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a
CBOE MOBEJCHHE, CIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTH,
OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEI MOTHMBAlMM, BKIIOYAIOIIEH CTpEeMIIEHHE K JOCTHIKEHHIO IIeJId U YCIeXy, ONTUMHU3M,
MHUIMATUBHOCTb, YMEHHUE JIEUCTBOBATH, HCXO/I U3 CBOMX BO3ZMOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSIHUE IPYTUX, YYUTHIBATH
€ro IpU OCYILECTBICHUH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U COTIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAMBATh OTHOILIEHHS  C APYTUMU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH HHTEPEC U pa3peliath KOHMIUKTHL

MeranpeaMeTHble pe3yJbTAThl OCBOEHHSI IMPOrpaMMbl CpeJdHEro oouero oopa3oBaHHsA
0TPAaKAIOT:

OBnazneHue yHUBEPCAIbHBIMU MO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a30BBIC JJOTUYECKHUE JICHCTBHS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYaAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEIeIISATH ENIN JeSITebHOCTH, 33a71aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHUS B PACCMATPUBAEMBIX (PH3NYECKUX SBICHUSIX;

pa3pabaTeiBaTh IJIAH pEIICHUs NPOOJIeMBI C Y4€TOM aHajdn3a HMMEIOIIMXCS MaTepHAbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IIEISIM, OLICHUBAThH
PUCKH TIOCTIEACTBUIA NEATENHHOCTH,

KOOPJIMHUPOBATh U BBHINOJNHATH pabOTy B YCIOBHUSAX PEaTbHOrO, BHUPTYAIBHOTO u
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BBIC UCCIIEIOBATEILCKHIE ICHCTBUS:

BIIIETh HAYYHOU TEPMUHOJIOTUEH, KITFOUEBBIMH MMOHSATUSIMHU U METOJaMU (PU3HUECKON HAYKH;
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BIIJICTh HABBIKAMHU y4eOHO-UCCIIEIOBATEILCKON U MPOCKTHOU ACSITENbHOCTH B 00nacTu (PU3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIFHOMY TOHMCKY METOJIOB PELICHHS 3a7ad (PU3HMUECKOTO
COJIepKaHUsI, IPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMS;

BJIQJIETh BHUJIAMU JICATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUA, €ro HHTEpHpeTaIuH,
MpeoOpa30BaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX CHUTYaIlUsAX, B TOM 4YHCIE TPU CO3JaHUU
y4eOHBIX MPOCKTOB B 00JIaCTH (DU3UKH;

BBISIBIISITh TIPUYUHHO-CIIC/ICTBEHHBIC CBSI3M U aKTYaIM3UPOBATH 33/1ady, BBIIBUTaTh THIIOTE3y €&
pelIeHHs, HAaXOIWTh APTYMEHTHI I JOKa3aTelbCTBA CBOWX YTBEPXKICHUH, 3aJaBaTh MapaMeTpbl H
KPUTEPHUH PEIICHUS;

aQHAJIM3UPOBAThH TOJIYYEHHBIC B XOJIE PEIICHUS 3aJIla4d Pe3yIbTaThl, KPUTUYCCKH OIICHUBATH HX
JIOCTOBEPHOCTD, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4H B 00Pa30BaATEIbHON ACITEILHOCTH, B TOM YHUCIIC
IIpU U3y4EHUU (PU3UKU;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OICHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh MEePEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUUECKYIO 00JIaCTh KU3HEEATEIbHOCTH;

YMETh HHTETPHPOBATH 3HAHMSI U3 PA3HBIX MMPEJIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJyIaraTh OPUTHHAIBHBIE TI0IX0IbI ¥ PEIICHHSI,

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIIUE ATbTEePHATUBHBIC PEIICHHUSI.

3) pabora ¢ unpopmaruei:

BJIJICTh HABBIKAMH TOJydeHUS WHPOPMAITUU (GU3NICCKOTO CONCPKAHHS W3 UCTOYHHKOB Pa3HBIX
THTIOB, CAMOCTOSTEIIHFHO OCYIIIECTBIIATH TIOUCK, aHAJIN3, CUCTEMATHU3AINIO U UHTEPIPETAINI0 HHpOpMaIuu
Pa3IMYHBIX BUJIOB H (POPM MPEICTABICHHUS;

OIICHUBAThH JJOCTOBEPHOCTHh HH(OpPMAIIHH;

WCI0JIb30BaTh CpeJCTBAa MH(DOPMAIMOHHBIX W KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEIICHUN
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPraHU3alMOHHBIX 3aJ]ad c coOmogeHneM TpeOoBaHMMA
SPrOHOMHUKH, TEXHHKH OE30MaCHOCTH, TUTHUEHBI, pecypcocOepex eHHsl, MPAaBOBbIX U 3TUYECKUX HOPM,
HOPM MH(GOPMAIIMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCTHl (PU3MUECKOro coAepKaHMsl B PA3IUYHBIX (opMarax ¢ y4yéTOM Ha3zHAUCHHUS
nH(pOpMaLIUY U 1IeJIeBOI ayIUTOPUU, BEIOUPAsi ONTUMANIbHYIO (OPMY MPEACTABICHUS U BU3yaTH3aI[iH.

OBnazneHue yHUBEpPCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:

1) oGmenHwue:

OCYILIECTBIISITH OOLIEHHE Ha YpOKaX (PU3UKHU U BO BHE-YPOUHOU JESTENbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOHMINKTHBIX CUTYaIlMil U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3pEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IeSITEIbHOCTb:

MMOHUMATbh U UCTHIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOTHI;

BBHIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JACUCTBHM € Y4ETOM OOLIMX HWHTEPECOB, U
BO3MOXHOCTEH Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATD LIEJTU COBMECTHOM eATeIbHOCTH, OPraHU30BbIBaTh M KOOPAUHUPOBATH JEHCTBUS MO €€
JOCTHIKEHHIO: COCTAaBJIATh IUJIaH JEHCTBHM, paclpeneisTb poJid ¢ Y4ETOM MHEHHH YYacTHHKOB,
00CYXKJaTh pe3ylbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAayeCTBO CBOET0 BKJIaJa M KAXKIOTO yYaCTHHKA KOMAaHAbI B OOLIMIl pe3ynabTaT Mo
pa3paboTaHHBIM KPUTEPUSM;

mpeniaraTb HOBBIE TIPOEKTHI, OIEHUBATh UIEH C TO3UIMM HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh TO3UTHBHOE CTPATErMUECKOEe TMOBEJACHHE B PAa3IMYHBIX CHUTYaIUSX, MPOSBIATH
TBOPUYECTBO M BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

OBnaneHne yHUBEPCAIbHBIMU PETYISITUBHBIMU JCHCTBUSIMU:

1) camoopranuzanus:

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  TO3HABATENBHYIO JCSATENBHOCTh B 00macT (U3HKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMEBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENILHO COCTaBIIATh IIJIaH PEIIEHUS pacu€THBIX W KAUeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUS] TIPAKTHYECKON PabOTHI ¢ YYETOM HMMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MPEIIIOYTEHHI;

JIaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

paciupsATh paMKH y4eOHOTO MPEeAMeTa Ha OCHOBE TUYHBIX MTPEAIOYTCHHUI;
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JieTIaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CHOCOOCTBOBATh (POPMUPOBAHUIO H TPOSBICHHUIO JPYAULMNA B 001MacTH (U3HUKH, MOCTOSIHHO
MOBBIIIATH CBOW 00pa30BaTENBHBIN U KYJIBTYPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPEKTHBBl B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISM;

BJIQJICTh HABBIKAMHU IIO3HABATEILHOW pEQIIEKCHM KaK OCO3HAHHS COBEpIIAEMBbIX ICUCTBUU H
MBICJIUTENIbHBIX [TPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

HCI0JIb30BATh NPUEMBI pe(IEeKCUU AJIs OLIEHKH CUTYyalluu, BbIOOpa BEPHOTIO PEILICHUS;

OLICHMBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHU)KEHHUIO;

[IPUHUMATh MOTHBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€E PE3yJbTaTOB JEATEIbHOCTH.

3) npunsATHE ce0sl U APYTUX:

MIPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMAaTh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3€E Pe3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPaBO JPYTrUX HA OMIMOKY.

IIpenmeTHble pe3y/bTaTbl 0CBOEHUs] NporpaMmsbl no ¢gusuke. B npouecce n3yuenuss Kypca
Kypca ¢pusuxu 6a3oBoro ypoBHs B 10 ki1acce 00y4aromuiics Hay4YuTCs:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MeCTO (pU3MKU B (POPMHPOBAHHM COBPEMEHHON HAy4HOMH
KapTHUHBI MUPa, B PA3BUTUN COBPEMEHHOMN TEXHUKH M TEXHOJIOTHH, B IPAKTUYECKOM IE€ATEIILHOCTH JIOACH;

YUUTHIBaTh TPAHMIBI NPUMEHEHMS] W3YYEHHBIX (QHU3NYECKHUX MOJeNel: MaTepuajibHas TOUKa,
MHEepLHabHas CUCTeMa OTCY€Ta, abCONIOTHO TBEPIOE TENO, WJCATbHBIN ra3, MOAEIU CTPOCHHS ra3oB,
KUAKOCTEH U TBEPJBIX TEJI, TOUSUHBIN AMEKTPUUECKHI 3apsi/i IpH pelieHnu GU3NYeCKUX 3a/1ad4;

pacro3HaBaTh (pu3nyeckue sIBJICHUS (IIPOIECCh) U OOBSICHATH UX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KHHETUYECKOH TEOpUM CTPOEHHS BEIIECTBA M AJIEKTPOJAMHAMUKU: DPABHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHHE TeJ, ABMKEHHE MO OKPYKHOCTH,
uHepuus, B3aumojeiicteue ten, auddys3us, OpOyHOBCKOE IBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX
TeN, W3MEHEHHE 00BhEMa Tel MpU HarpeBaHWM (OXJIAXICHWH), TEIUIOBOE pPABHOBECHE, HCIApEHHUE,
KOHJICHCALMsI, IJIaBJICHUE, KPUCTAIN3ALNS, KUIIEHUE, BIIAXKHOCTh BO3/yXd, MOBBIIICHUE JIaBJICHUS ra3a
IIPY €0 Harpe€BaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY IapaMeTpamMu COCTOSIHUS ra3a B M30IIpolieccax,
ANEKTPU3aLHUs TeJl, B3aUMOICHCTBUE 3aps0B;

ONKCHIBAaTh MEXAHMYECKOE [BHIKEHHE, HCIONb3Yys (U3MUECKHUE BEIWYUHBI: KOOPAWHATA, MYTh,
IepeMelIeHne, CKOpPOCTb, YCKOPEHHE, Macca Tela, Cuia, HUMIYJIbC Tejla, KUHETUYEeCKas DJHeprus,
MOTEHIIMATbHAS PHEPIUs, MeXaHudyeckas paboTa, MeXxaHHYecKas: MOIIHOCTb; MPH OMHCAHUM IPABHIIBHO
TPakTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YeMbIX BEIUYMH, WX OOO3HAUYEHUS U EIUHUIIbI, HAXOAWUTb
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTMMH BEIMYMHAMU,

OMKCHIBATh M3YYEHHBbIE TEIJIOBbIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHMS, UCIOJB3Yys (PU3MUECKHe
BEJIMYMHBI: JIaBJICHUE Ta3a, TEMIEPATypa, CPEOHSAs KHUHETHUYECKash 3HEPrus XaoTUYECKOIrO ABMKEHUS
MOJIEKYJ, CPEAHEKBAJApaTHYHAs CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI SHEpPrusi, padora
ra3a, Ko3(h(QUIUEHT MOJIE3HOTO JIEHCTBUS TEIUIOBOTO JIBUrAaTeNs; MPU OMUCAHUM MPABUIBHO TPAKTOBATh
(bu3MYeCKUil CMBICT HCIMOJB3YEMBIX BEIMYMH, WX OO0O3HAUEHUS W EIUHHIIBI, HAaXOIUTh (POPMYIIHI,
CBSI3BIBAOIIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIHMUHUHAM;

ONUCHIBATh U3YYECHHBIE DJJIEKTPUYECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKHUE SIBJICHUS
(mpouieccsl), HUCHONB3YysA (U3NYECKHE BEIWYHMHBI: OJNEKTPUUECKUI 3apsiy, DJIEKTpUYECKoe IoJIe,
HaNpspKEHHOCTh I10JI, MOTEHIMAJ, Pa3HOCTh IOTEHLUHUAJIOB; IIPU ONHMCAHWU IPABUJIBHO TPAKTOBATh
¢u3n4ecKuil CMBICT HCHOJb3YeMbIX BEJIMYMH, MX OOO3HAueHWs] M EIWHUIIBI; YKa3blBaTh (DOPMYIIBI,
CBSI3bIBAIOILME TAHHYIO (PM3UYECKYIO BETMUUHY C IPYTUMU BEIUYMHAMU;

aHAJM3UPOBaTh (PU3NYECKHE MPOLIECCHl U SBICHHS, UCTIONB3Ys (PU3NYECKHE 3aKOHBI M MPUHLUIIBL:
3akoH BceMupHoro tsaroteHus, I, II u III 3akonsr HeroTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKON DHEPIUH,
3aKOH COXPaHEHUs WMIIYJIbCA, NMPUHLUI CYNEPHO3UIUN CWJI, NMPUHIUI PABHONpPAaBHUsl HMHEPLUAIBHBIX
CUCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETHYECKYI0 TEOPHIO CTPOEHHS BELIECTBA, Ia30BbIE 3aKOHBI, CBA3b
CpeaHel KMHETHYECKOW SHEPTUU TEIJIOBOTO JABWKEHUS MOJIEKYJ ¢ a0COJIOTHOM TeMIlepaTypoH, MepBbIi
3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsja, 3akoH KyioHa, npu 3TOM pasnnyarhb
CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TpaHMIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MPHUHIUIMBI JCHCTBUS MalluH, NPUOOPOB M TEXHUYECKUX YCTPOUCTB;
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pas3jiniaTthb yCJIOBUA UX 6€3OHaCHOI‘O HUCIIOJIb30BaHUA B HOBCGILHGBHOI‘/JI KH3HU,

BBIIIOJIHATL OKCIICPUMCHTBHI 110 HUCCIICAOBAHUIO (bI/IBI/I‘-IeCKI/IX SBJICHUN WU mponeccoB C
UCIOJb30BAHUEM MPSMBIX, U KOCBEHHBIX M3MEpEHUH, mpu 3ToM (OpPMYIHMPOBaTH MpodiieMy/3anady u
THIOTE3y YUeOHOTO SKCIEPUMEHTA, COOMPATh YCTAHOBKY W3 MPEAJIOKEHHOTO 000PyI0BaHUS, IPOBOAUTH
OTBIT U (POPMYIIUPOBATH BHIBOJIBI,

OCYIICCTBJIATL HNPSAMBIC WU KOCBCHHBLIC H3MCPCHUA (bHSI/I‘IeCKI/IX BCJIMYHH, IIpU 3TOM BBI6I/IpaTB
ONTUMAJIbHBIH  CIIOCO0 HU3MCPCHHUA W UCIIOJIb30BaTb M3BCCTHBIC MCTOJAbI OLCHKH HOFpeH_IHOCTef/’I
U3MEPEHUN;

HCCIICA0BAaTb 3aBUCUMOCTU MCKAY (1)I/IBI/ILIGCKI/IMI/I BCIIMYMHAMU C HCIOJB30BAHUCM IIPAMBIX
M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHI OTYYEHHON 3aBUCHMOCTH
(1)I/I3I/IHGCKI/IX BCJINYHMH B BUJC Ta6JII/III n Fpa(bI/IKOB, ACJIaThb BBIBOABI 11O PE3yJIbTaTaM HCCICI0OBAHMA,

coOmoaaTk MpaBmiIa 0E30MacHOTO Tpynda MPH NPOBEACHWU HCCIEAOBAaHUA B paMKax y4eOHOTO
OKCHEPUMEHTa, Y4eOHO-HCCIEN0BATEIbCKOM U IMPOEKTHOM JIE€ATENbHOCTH C HCIOJIb30BaHUEM
MU3MEPUTENbHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYIOBaHMUS;

pemarh pacy€THble 3a7aYd C SBHO 3aJaHHOM (PU3MYECKOH MOJEBIO, HCIOJIb3ysd (PU3NYECKUe
3aKOHBI W INPUHOMWIIBI, HA OCHOBC aHaliu3a YCJIOBHUA 3adavyun BI)I6I/IpaTI> (1)I/ISI/I‘~IGCKYIO MOAECIIb, BBIICIIATH
(bu3uvecKkue BeIUYUHBI U POPMYIIbI, HEOOXOIUMBIE IS €€ pelIeHus, TPOBOIUTH PAcu€Thl U OLICHUBATh
peanbHOCTh MOJYYEHHOTO 3HAYCHHS (PU3MUECKOU BETUYUHBI;

peuaThb Ka4e€CTBCHHBIC 3aJayu. BBICTpanBaTb JIOTUYCCKHU  HCHOPOTUBOPCHUBYIO  ILCIIOYKY
paccyXJeHUN ¢ UCTIOJIB30BAaHUEM H3YUEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (Pr3NUECKUX SABJICHUN;

HCII0JIB30BaTh IpHU PCIICHUN y’—Ie6HBIX 3aaa4 COBPEMCHHBIC I/IH(l)OpMaHI/IOHHI)Ie TEXHOJOTHUU OJIs1
MOUCKA, CTPYKTypUPOBAHMS, HUHTEpPIpPETAllMd U NPEACTaBICHUS Y4eOHONW U HAay4YHO-MOMYJISIPHOU
nHpopMaluy, TOJYYEHHOW W3 Pa3IUYHbIX MCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH IMOJIy4aEeMYIO
nH(pOpMaLHIO;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUMCKUX M 3apy0eKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
00BsICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

UCIO0JIb30BAaTh TEOpPETHUYECKHE 3HaHUS MO (PU3MKe B TMOBCETHEBHOM XU3HU Il oOecreueHust
0€30MacHOCTH MpU 0OpaIIeHNH ¢ MPUOOPAMH U TEXHUUECKUMHU YCTPONUCTBAMHU, JJISi COXPAHEHUSI 37J0POBbS
1 COOTIOIGHUS HOPM SKOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKAIOLEH Cpene;

paboTaTh B TpyHIe C BHINOJHEHUEM pAa3IMYHBIX COIMAJIBHBIX pPOJIEH, IUIAHHPOBaTh PaboTy
IPYIIbI, PaloOHAIBHO pachpenessiTh OOS3aHHOCTH W IUIAHUPOBATH JESATENbHOCTh B HECTAHIAPTHBIX
CUTYaIUsX, OLICHUBATh BKJIAJl KaXJI0T0 U3 YYaCTHUKOB I'PYIIBI B PELICHUE PACCMATPUBAEMOM MTPOOIIEMBI.

IIpenmeTHble pe3ysbTaThl 0CBOEHHsI MporpamMmbl o ¢usuke. B nmpouecce uzyuyeHuss Kypca
Kypca ¢pusuku 6a30B0ro ypoBHs B 11 kiacce o0y4aromuiicss Hay4YuTCs:

JNEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUH COBPEMEHHOM HayuHOI
KapTUHBI MUpPa, B PA3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOTUH, B IPAKTHUUECKOMN JAEATEIbHOCTH JTIOIEH,
L[EJOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTBIBATh TPAHUIBI IPUMEHEHUSI U3YYECHHBIX (U3MUECKUX MOJENCH: TOUCUHBIA IEKTPUUECKUN
3apsiy, JIyd CBETa, TOUCUHbI UCTOYHHK CBETA, siAEPHAsi MOJIENIb aTOMa, HYKJIOHHAas MOJENb aTOMHOTO s/pa
IIpH perieHny (PU3nIecKux 3a/1ad;

pacrno3HaBaTh (U3NYECKUE sABICHHsS (Mpolecchl) U OOBSACHATh HMX HAa OCHOBE 3aKOHOB
ANIEKTPOJAMHAMUKH W KBAaHTOBOW (U3WKH: DIIEKTPUYECKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE [CHCTBUS TOKA, B3aUMOJECHCTBHE MArHUTOB, JJIEKTPOMArHUTHAs WHAYKIUS,
JNEHUCTBUE MArHUTHOTO TOJII HAa MPOBOJHUK € TOKOM M JBWXKYLIMKCA 3apsil, SJIEKTPOMarHUTHbBIE
KoiebaHWs M BOJIHBL, TPSMOJMHEHHOE paclpoCTpaHEHHE CBETa, OTpPaKEHUe, MPEeIoMIICHHUE,
uHTepepeHys, AUdpakuus U MoJspHU3alus CBeTa, JUCIepcHs cBeTa, (oTodaeKTpuueckuil 3¢ddext
(potoaddexT), cBeroBOE NaBIE€HHWE, BO3HMKHOBEHHE JIMHEHYAaTOro CIEKTpa aroMa BOJOPOJaA,
€CTECTBEHHAsl U UCKYCCTBEHHAs PalnOaKTUBHOCTD;

ONUCBHIBATh M3y4YEHHBIE CBOWCTBAa BelleCTBa (DJIEKTPUYECKHUE, MArHUTHBIE, ONTUYECKHE,
ANIEKTPUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPE) U 3JIEKTPOMATHUTHBIE SBJICHUS (TIPOLIECCHI), UCIONb3Ys
¢bu3nyeckrue BEIUYMHBL: SIEKTPUUYECKUN 3apsi/l, CHJIa TOKa, HIIEKTPUYECKOE HANpsHKEHUE, SIEKTPHUECKOe
COIPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAJIOB, IEKTPOABIKYIAA cuja, paboTa TOKa, MHIYKIUS MAarHUTHOTO
noJjs, cuiia Amiepa, cuia JlopeHua, HUHIYKTUBHOCTh KATYILIKH, SHEPTUS AJIEKTPUUECKOTO U MarHUTHOTO
MoJiel, MepuoJ M 4YacToTa KoJiebaHUil B KosebaTelabHOM KOHTYpE, 3apsii U cuja TOKa B Ipolecce
TapMOHUYECKHX 3JIEKTPOMArHUTHBIX KoJieOaHHH, (POKYCHOE pacCTOsIHWE M ONTHYECKas cuja JUH3bI, MPU
ONMHCaHUU MPAaBUIILHO TPAKTOBATH (1)I/I3I/I‘-IGCKI/II71 CMBICJI HCHOJIb3YCMBIX BCIIMYUH, HX OGOSH&‘-ICHI/IH u
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€IMHUIIBI, YKa3bIBAaTh (DOPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETHUUHY C APYTUMU BETUYMHAMU,

ONMCBHIBATh W3yYCHHbIC KBAHTOBBIC SIBJICHUS W TPOLECCHI, MCIOJB3YS (U3NUECKUE BEITMYMHBI:
CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI M YaCTOTA CBETA, SHEPTUsl U MUMITYJIbC (OTOHA, IEPUOJT
MOJTypacIajia, SHEPrusl CBSI3U aTOMHBIX sJep, MPH OMHMCAHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCTOJBb3yEMbIX BEJMYMH, UX O0O3HAYECHUS | EIUHUIIBI, YKa3bIBaTh (POPMYJbI, CBSI3BIBAIOIINE IAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEJIMYMHAMH, BEIUUCIIATH 3HAU€HUE (PU3NYECKON BEIIMUHMHBL,

aHATM3UPOBATh (PU3UYECKHE TPOLIECCHI U SBICHHS, HUCIOJB3YS (PU3NYECKUE 3aKOHBI U MPUHIIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U NapaIEIbHOIO COEIUHEHUS] IPOBOJAHUKOB, 3aK0H Jxoymsa—
JleHna, 3aKOH IEKTPOMArHUTHOW MHIYKIIUH, 3aKOH MPSIMOJIMHEHHOTO PAcIpOCTPAHEHHs CBETA, 3aKOHBI
OTPaXKEHUS CBETa, 3aKOHBI MPEJIOMJICHHMS CBETa, ypaBHeHHE OWHIITEeHHa 111 (poTodddexra, 3akoH
COXpaHEHHS PHEPTUH, 3aKOH COXPAHEHUS MMITYIIbCA, 3aKOH COXPAaHEHHS DJIEKTPUYECKOTO 3apsaa, 3aKOH
COXPaHEHHUsI MacCOBOI0 YHCIIA, MOCTYNAaThl bopa, 3aK0OH paJloaKTUBHOIO paclaja, IpHU ATOM pa3inyarhb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHE | YCIOBUS (TPAHUIBI, 00JIacTH)
MIPUMECHUMOCTH;

OTIpENIENATh HAINPABJICHHE BEKTOpPA MHIYKIWW MAarHUTHOTO TIOJS MPOBOJHHKA C TOKOM, CHIIBI
Awmriepa u cuisl JIopenna;

CTPOUTH M OIMCHIBATh N300pakeHHE, CO3/1aBAEMOE IJIOCKUM 3€pKaJioM, TOHKOM JIMH3011;

BBITIOJTHATh  OKCIIEPUMEHTHI 110 HCCIECIOBAHUIO (U3WYECKUX SIBICHUH ¥ TPOIIECCOB C
WCTIOJIb30BAHMNEM TMPSIMBIX, U KOCBEHHBIX M3MEPEHHil: mpH 3ToM (HOpMYIHpOBaTh MpolieMy/3anady u
THIOTE3y YUeOHOTO SKCIEPUMEHTa, COOMPATh YCTAaHOBKY W3 MPEIOKEHHOTO 000PYI0BaHMS, TIPOBOIUTH
OTIBIT ¥ (POPMYITHPOBATH BHIBO/IHI,

OCYIIECTBIISITh TMPSIMBIE W KOCBEHHBIE M3MEpeHHs (U3NYECKUX BEIWYHMH, TIPU TOM BHIOMpPATH
ONTUMAIILHBIA CIOCO0 W3MEpPEHHsT H HWCIOJIb30BaTh WM3BECTHBIE METOJbI OILEHKH MOTPEHIHOCTEH
U3MEPEHUN;

WCCIIEIOBAaTh 3aBUCHUMOCTH (PH3MUECKUX BEIMYUH C HCIOJIB30BAHHEM MPSMBIX W3MEPEHHA: MPH
3TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpOBaTh pPE3y/bTaThl MOJYYEHHOW 3aBUCUMOCTU (DU3HUECKUX
BEJIMYMH B BUJIE TaONHIl U TpauKOB, AeNaTh BBIBOABI IO pe3yabTaTaM UCCIIEI0BaHUS;

cobmoiaTh TpaBuia 0€30MacHOTO Tpyla MPU MPOBEACHUHM HCCIEAOBAaHWUN B paMKaxX ydeOHOTO
AKCIEPUMEHTa, Y4eOHO-HCCIEI0BATEIbCKOM U TMPOEKTHOM NEATEIbHOCTH C HCIOJIb30BaHUEM
M3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 00OPYI0OBAHHS;

pemath pacy€THble 3aJayd C SBHO 3a/JlaHHOM (PU3MYECKOW MOJENBI0, HCIOJNB3YS (r3HuecKue
3aKOHBI M MPUHIMIBI, HA OCHOBE aHajM3a YCJIOBHS 3aJayd BbIOMpaTh (PU3MUECKYIO MOJEJb, BBIICIATH
¢buznueckue BeIMYUHBI U (HOPMYIIbI, HEOOXOAUMBIE JUIsl €€ pellleHus, IPOBOJUTH PACUEThl U OLIEHUBATH
PEaIbHOCTh MOJYYEHHOTO 3HaYeHUS (U3NYECKOM BETHUUHHBI;

pelath KauyeCTBEHHbIE 3aJayd: BBICTPAUBATh JIOTUYECKHM HEMPOTHBOPEUYMBYIO IEMOYKY
paccyXJeHU ¢ UCTIOJIB30BAHUEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PM3UUYECKUX SBIICHUI;

UCIO0JIb30BaTh MPU PElIEHUU Y4eOHBIX 3a7ady COBpPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYpUPOBAHMS, HHTEPIPETAMU W TPEJCTABICHUS Y4eOHOM U HAydHO-MOMYJISPHOU
uHhopMalliY, TOJYYCHHOW W3 Pa3NUYHBIX MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATH IMOJIy4aEeMYIO
nHpopMaIuo;

OOBSCHATh MPUHIUIBI JCHCTBHUS MAalllH, MNPHUOOPOB M TEXHUYECKUX YCTPOMNCTB, paziuyaTh
yCIOBUS UX 0€30MaCHOTO UCTOIb30BAHUS B TIOBCEHEBHOM KU3HU;

MIPUBOJIUTEH MPUMEPHI BKJIaa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYXKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUS MO (U3UKE B MOBCETHEBHOM XU3HU I oOecredeHus
0€30MacHOCTH MpU 00paIIeHUU ¢ MPUOOPaMH U TEXHUYECKUMH yCTPOUCTBAMH, I COXPAHEHUS 3I0POBBS
U COOJIOZICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIeH cpee;

paboTaTh B TpyHIe C BBIMOJHEHUEM pA3IMYHBIX COIMAIBHBIX pPOJIEH, IUIAHUPOBAaTh PadboOTy
TPYIIbI, paloOHAIbHO paclpenessiTh OOS3aHHOCTH W IUIAHUPOBATH NEATENBHOCTh B HECTAHJAPTHBIX
CUTYAIUsX, OI[EHUBATh BKJIA]l KaXJI0T0 U3 YYACTHUKOB TPYIIILI B PEIICHHUE PACCMaTPUBAEMOMN TPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue pazzienos u TeM |KonudectBo| DnekrpoHHbie (H]poBbIe) 00pa3oBaTenbHbIC
n/o MpOrpamMMsbl JacoB pecypchl
Bcero

PA3JIEJI 1. DU3NKA U METOJIbI HAYUHOI'O ITO3HAHUA @ (2w
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1 |MeToibl HAYYHOTO TIO3HAHHUS 2 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
PA3JIEJI . MEXAHUWKA (184
2 |Kunemaruka 5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
3 | JluHamuka 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
4 |3aKoHBI COXpAaHEHHS B MEXaHUKE 6 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
PA3JIEJIs MOJIEKYJISAPHASA ®U3UKA U TEPMO/IMHAMUKA (24 1)
5 |OcHoBHbIC MOMCKYIAPHOKIHETINCCKON Teopiit 9 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
6 |OCHOBBI TEPMOIUHAMUKH 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
7 |ArperaTHbIN COCTOSTHUS 5) https://uchebnik.mos.ru/catalogue
BemecTB. Da3oBbIe epexo bl https://resh.edu.ru
PA3JIEJI 4. DJIEKTPOJAMHAMUKA (22Y)
8 |DmekrpocrarucTuka 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
9 |[ToCTOSIHHBIH AIIEKTPUYECKHIA 12 https://uchebnik.mos.ru/catalogue
TOK. TOKH B pa3jnyHBIX cpefax https://resh.edu.ru
10 |Pe3eps 2 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
OBIIEE KOJIMYECTBO YACOB 68
110 ITPOTPAMME
11 KJIACC
Neo | HanmenoBanwue pazzaenoB u TeMm |KonmdectBo| DnexkrpoHHbIe (1IM(PpOBBIE) 00pa3oBaTeIbHbIC
/T MPOTrpaMMBbI 4acoB pecypchl
Bcero
PA3JIEJI 4. OJIEKTPOIIMHAMUKA (11Y)
1 |MaruuTtHOE MoJe. 11 https://uchebnik.mos.ru/catalogue
DJIEKTpOMArHuTHasi MHTyKIHS https://resh.edu.ru
PA3IEJI 5.KOJIEBAHU A 1 BOJIHEI (24Y)
2 |MexaTHHYECKHE U 9 https://uchebnik.mos.ru/catalogue
ANIEKTPOMATrHUTHBIC KOJICOAHMS https://resh.edu.ru
3 |MexaTHHUYECKHE H 5 https://uchebnik.mos.ru/catalogue
3JIEKTPOMArHUTHBIE BOJIHBI https://resh.edu.ru
4 |Onrtuka 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 6. OCHOBBI CIIELHUAJIbHOM TEOPUM OTHOCTUTEJILHOCTH (4 Y)

5 |OcuHoBel CTO 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 7. KBAHTOBAS ®U3UKA (15Y)

8 |DnemMeHTH KBAHTOBOM ONTHKH 6 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

9 |Crpoenue aroma 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

10 |ATomHOE PO 5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 8. DJIEMEHTBI ACTPOHOMUWU N ACTPODU3UKUA (74)

11 |DnemeHTH! acTpoPU3UKH 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBOBIIAIOIIEE ITOBTOPEHMUE (4Y)

12 |Cucremaru3anus u 0000IIeHHE 4 https://uchebnik.mos.ru/catalogue

Kypca pU3UKU https://resh.edu.ru
13 |Peseps 3 https://uchebnik.mos.ru/catalogue
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OBIIEE KOJIMYECTBO YACOB
110 ITPOTPAMME

68
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