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HHOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro 001iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TpeOOBaHUW K pe3ysbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBarenbHONl mporpammsbl, mnpeactaBieHHbBIX B PI'OC COO, a Takxke c yd€ToMm
dbenepanpHOi pabouell MporpaMMbl BOCIUTAHUS M KOHIICMIMU MPENOAaBaHUS y4eOHOTO
npeaMmeta «®Pusznkay B 00pa30BaTENBHBIX OpraHm3anusx Poccuiickoit deneparum,
peanu3yonmx OCHOBHbIE 00pa30BaTEIbHbIE TPOrPAMMBI.

Copepxanne mporpamMmbl 1o (U3HMKE HAMpaBlIeHO HAa (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHHBI Mupa oOydatomuxcs 10—11 kmaccoB npu o0yueHnn ux pusnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-ACSITENbHOCTHOTO moaxonaa. [Iporpamma mo Qusuke
cootBercTBYeT TpeboBaHusaM PI'OC COO Kk miuaHUpyeMbIM JIMYHOCTHBIM, IPEIMETHBIM H
MeTanpeIMETHBIM pe3yJibTaTaM O0yUeHUs, a TAK)KE YUUTHIBAET HEOOXOJUMOCTh pealln3aluu
MEXIPEIMETHBIX CBSA3EH (PU3UKH C €CTECTBEHHO-HAYYHBIMHU YUEOHBIMU IpenMeTaMu. B Hel
OTIPE/EIISAIOTCA OCHOBHBIE LIETU N3YUeHUS (PU3UKH HA YPOBHE CPETHET0 00111ero 00pa3oBaHus,
IUTAHUPYEMBIE PE3YyJbTaTbl OCBOCHMSI Kypca (PHU3UKU: JIMYHOCTHBIE, MeETalpeIMETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[IporpamMma no pu3sMKe BKIIOYAET:

IJIaHUPYEMBIE PE3YJIbTaThl OCBOEHHUS Kypca (U3MKM Ha 0a30BOM ypOBHE, B TOM YHCIIE
MpPEeAMETHBIE PE3YNBTATHI IO TOJ1aM 00YUYEHUS;
conepxkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

du3znka Kak Hayka O HauOojee OOIIMX 3aKOHaX MIPHUPOAbI, BBICTyHass B KAauecTBE
y4eOHOro mpeaMera B IIKOJI€, BHOCHT CYIIECTBEHHBbIA BKJAJ B CHUCTEMY 3HaHUH 00
okpyxaromeMm mupe. [lkonbHbId Kypc U3MKH — CHCTEMOOOPA3yIOMIMM ISl €CTECTBEHHO-
Hay4YHbIX y4E€OHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouonoruein, pusnueckoi reorpadueit u acTpoHOMHEH.
Hcnonp30BaHne M aKTUBHOE NpPUMEHEHHE (PU3NYECKUX 3HAHMM ONpenessieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cpepe SHEpPreTUKU, TPAaHCIIOPTA, OCBOSCHHS KOCMOCa,
MOJIy4Y€HHUsI HOBBIX MaTepHalioB C 3a/JlaHHBIMHM CBOMCTBaMHM M Apyrux. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa
oOydaromuxcsi, B (OpMHUPOBAHHME YMEHUN NPUMEHATb HAy4YHbI METOJ IO3HaHUS MpH
BBINIOJIHEHUH UMH YYEOHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca pu3uku 1 YpOBHSI CpeAHEro oOuiero oOpa3oBaHUs MOJOXKEH P
uJel, KOTOPbIE MOXHO PACCMaTPUBATh KaK MPUHIIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM € HEN KypC SIBISIETCS JIOTHUECKU 3aBEPIIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX pa3lesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOMN (U3HUKHU.

Hoes eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKA OOBbEIUHEH
BOKpYT ¢u3nueckux Teopuii. Bemymmm B Kypce siBisieTcss (opMUpPOBAHUE MPEACTABICHU O
CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoes  eymanumapuszayuu. E€  peanusauus  NOpeANnojaraeT  HUCIOJIb30BaHUE
rYMaHUTapHOTO TMOTEHIMala (U3HUECKON HayKH, OCMBICICHHUE CBA3U Pa3BUTHUS (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMHU U SKOJIOTMUECKUMU
npodyieMaMu.



Hoes npuknaownoii nanpaenennocmu. Kypc GuU3MKH TpeamnonaraeT 3HAKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUYECKUX MPUIOKEHUN H3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoes skonocuzayuu peanvsyercs TOCPEICTBOM BBEACHHUS SJIEMEHTOB COACpPKaHUA,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MPpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH W  TEXHOJOTWHA, a Takke O0OCyXIeHus MpoOJeM  paruoHaIbHOTO
MIPUPOIOTIONB30BAHUS U IKOJOTHIECKON OE30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEHEro oOIero oopa3oBaHus
ABISAIOTCA (pr3nueckue Teopuu ((HopMHUpOBaHHE MPEICTABICHUM O CTPYKTYpe MOCTPOCHUS
¢busznueckoil Teopuu, poiau (PyHAAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUSX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHH, /Il OIMCAHUS €CTECTBEHHO-
HAYYHBIX SBJICHUM U MPOILIECCOB).

CucTeMHO-eSTEIbHOCTHBINA MOAX0 B Kypce (PM3MKHU pean3yeTcsl MpexkIe BCEro 3a
CU€T OpraHM3alM1 YKCIEPUMEHTAIbHOM JIeATENbHOCTH 00ydatomuxcs. [{st 6a30Boro ypoBHs
Kypca (U3MKH — 3TO UCHOJB30BaHUE CHCTEMbl (PPOHTAIBHBIX KPaTKOBPEMEHHBIX
HKCIIEPUMEHTOB M JJAOOPaTOPHBIX pabOT, KOTOpPbIE B MporpaMMme Mo gpu3nke oObeAUHEHBI B
OOLIMI CHHCOK YYEHUYECKHX IpaKTUYeCKUX paboT. BrineneHue B yKa3aHHOM IEpeuHe
71a00paTOPHBIX PadOT, MPOBOAUMBIX AJII KOHTPOJISA U OLEHKHU, OCYIIECTBIISIETCS] y9aCTHUKAMU
00pa3oBaTEIBLHOIO Mpollecca HCXOAs W3 OCOOCHHOCTEH IUITAHMPOBAHUSI U OCHAICHUS
kaOuHeta ¢usuku. [Ipu sTomM oOecmedrBaeTcs OBIAJACHHE OOYYAIONIMMHCS yMEHHUSIMH
MPOBOANTHh KOCBEHHBIE M3MEPEHHS, UCCIEIOBAHUS 3aBUCUMOCTEN (DM3MUECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

bonpioe BHUMaHue yAenseTcs: pereHnio pacu€THIX U KAYeCTBEHHBIX 3a1a4. [Ipu sTom
Ui pacu€THBIX 3aJay NPUOPUTETOM SIBISIOTCS 3aJaddl C SBHO 33JaHHON (Qu3ndecKon
MOJIETIbIO, TO3BOJIAIOIINE PUMEHSATh U3YUCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszzena Kypca, Tak M MHTETPpUPYs 3HAHUS U3 pa3HbIX pas3ziesioB. [ KauecTBEHHBIX 3ajau
NPUOPUTETOM SBIISIIOTCS 3aJaHUSl Ha OOBSICHEHHE MNpPOTEKaHUs (U3NYECKUX SBICHUN U
IIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TPEOYoIre BhIOOpa (YU3NISCKOM MOJICIIH JIJIsSI CUTYaIluH
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpedoBanusiMu PI'OC COO Kk MarepuasbHO-TEXHUYECKOMY
o0ecreyeHnto y4eOHoro mpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus TOJDKEH U3ydaThCsl B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3MKH WITH B
YCIIOBUSX HWHTETPUPOBAHHOTO KaOWHETa MPEIMETOB EeCTECTBEHHO-HAy4YHOTO IWKia. B
kaOuHeTe (QU3MKU JOKHO OBITh HEOoOXOoAMMOE JlabopaTopHOE O000pYyJIOBaHUE IS
BBHITIOJTHEHMSI YKA3aHHBIX B MpOrpaMMe MO (PHU3MKE YUCHHUECKHX IMPaKTUYECKUX padboT U
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOE 00OpyoBaHUE (POPMHUPYETCS B COOTBETCTBHUHM C TMPUHIUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU U 00ECIEYMBAECT MOCTAHOBKY MEPEUYUCICHHBIX B MPOrpaMMe
1o GU3uKe KIIIOUEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3y4aeMbIX SIBJICHUI U MPOIIECCOB,
SMIUPUYECKUX U PyHAAMEHTATbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe 000pyI0BaHUE JIJIsl YICHUYECKUX MPAKTUYECKUX padoT GopMHUPYETCS B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CreunBaeTcsi B pacuére OJJHOTO0 KOMILJIEKTa Ha JBYX
oOyyvaronuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpHOro OOOpYJOBaHUS JTOJKHBI OBIThH
MOCTPOEHBI HA KOMILJIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U IIU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUSI PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:



(dbopMHUpOBaHUE MHTEPECA U CTPEMJICHHUS] O00YYaIOIIUXCS K HAYYHOMY M3YYEHHUIO MPUPOIBI,
Pa3BUTHE X MHTEUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE  TPEACTABICHUW O HAy4YHOM METOJie TMO3HaHUS U  (opMupoBaHuUE
UCCIJIeI0BATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3YyYE€HHS OCHOB CTPOCHUS
MaTepuu 1 (GyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

(dbopMHpOBaHNE YMEHHU OOBSICHATH SBJICHHS C HWCIOJB30BAaHUEM (PH3WYCCKUX 3HAHUHN |
HAy4YHBIX JI0KA3aTEJIbCTB;

(dhopMHUpOBaHNE TIPEACTABICHUA O POJId (GU3UKHU JJIS PA3BUTHS IPYTUX €CTECTBCHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH.

JlocTikeHue 3THX 1iesied 00ecreuynBaeTcs pelleHueM CIEeAYIOIUX 3a/ad B Mpoliecce
U3y4YeHUs Kypca (U3MKH Ha YPOBHE CPETHETr0 0011Iero 00pa3oBaHus:

MpUOOpPETEHUE CHUCTEMBbI 3HAHUK 00 O0O0mUX (U3HMYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOpUsIX, BKIIOYAs MEXaHUKY, MOJEKYJSIPHYIO (U3HUKY, JJIEKTPOJMHAMUKY, KBAHTOBYIO
(bU3HUKY U DJIEMEHTHI aCTPO(DU3UKY;

dbopMHUpoOBaHUE YMEHUN MPUMEHITh TEOPETUUYECKUE 3HAHUA ISl OOBSICHEHUS (PUINUECKUX
SBJICHUM B PUPOJIC U JJIS PUHATHS MPAKTUYECKUX PEIICHUI B OBCEIHEBHON KU3HU,
OCBOEHHE CIIOCOOOB PEIICHUS PAa3IUYHbIX 33/7a4 C SIBHO 33JaHHOW (PU3HYECKON MOJEIbIO,
3a/1a4, MOJPa3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3/1aHHE (PU3MUYECKOW MOJEIH, aJeKBAaTHON
YCJIOBHSIM 3aa4H;

MOHMMAaHUE (PU3UYECKUX OCHOB M TMPHUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPENY;

OBJIAJICHUE METOAaMH CaMOCTOSATEIBHOTO IUTAHUPOBAHUS U MPOBEACHUS (U3HMUECKUX
HKCIIEPUMEHTOB, aHalIM3a W WHTEpPHpeTaluu HHQPOPMAIMH, OMPEACNICHUS TOCTOBEPHOCTH
MOJIYYE€HHOTO pe3yJibTaTa;

CO3/IaHUE YCJIOBUM [UJI Pa3BUTHS YMEHHMH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPYECKON
NESATENBHOCTH.

Ha uszyuenue ¢usuku (06a30BbIi YPOBEHB) HA YPOBHE CPEIHEro OOIIEero oOpa3oBaHUS
orBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

BocnurarensHblii noreHnual npeamera « Du3nka» peannusyeTcs yepes:

*[IPUBJICUCHUE BHHUMAaHUsA OOy4YalOIIMXCA K LEHHOCTHOMY AacCHEeKTy M3y4YaeMbIX Ha
ypOKax SIBJI€HHH, OpraHu3aluio UX paboThl C MOJydYaeMON Ha ypPOKE COLMAIbHO 3HAYMMOUN
nHpopmanuenn — HHUIIMMPOBAHUE €€ OOCYKIEHUs, BhICKa3bIBaHUS OOYYarOUIMMUCS CBOETO
MHEHHUS TI0 €€ TTOBOJIY, BBIPAOOTKH CBOETO K HEM OTHOIICHUS;

* IEMOHCTPALIUIO 00yYaIOIMMCs IPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO MOBEICHNUS,
MPOSIBJICHUST 4YEJIOBEKOJIIOOMS U J0OpOCEpICHYHOCTH, Yepe3 MOoAOOp COOTBETCTBYIOUIMX
TEKCTOB JUIsl YTEHUS, 3a/1a4 JIJIS PEIICHHUs, IPOOJIEMHBIX CUTYaITUi 711 OOCYK/IEHUS B KJIaccCe;

*IIpUMEHEHHWE Ha YpPOKaX WHTEPAKTUBHBIX (opM pabOThl ¢ OOYyYArOIIUMUCS:
WHTEJUICKTYAJIbHBIX WTP, CTUMYJUPYIOIIUX TMO3HABATEIbHYI0O MOTHBAIMIO OOYYarOIINXCS;
TUAAKTUYECKOTO Tearpa, rie MOTyYeHHBIC Ha YPOKE 3HAHUSI OOBITPHIBAIOTCS B T€ATPATBHBIX
MMOCTAaHOBKAX; JIUCKYCCHI, KOTOPBIE JAIOT O0yYarOIIMMCSI BO3MOXHOCTbh TIPHOOPECTH OTIBIT
BEJICHUSI KOHCTPYKTUBHOTO JAMAJIOTA; FPYIIOBOM pabOThI Wi pabOTHI B Mapax, KOTOPhIE yyaT
oOyyJaroumxcsi KoMaHaHOU paboTe ¥ B3aUMOJEHCTBUIO C IPYTUMHU 00yYarOUUMUCS;

*UHULIMUPOBAHUE U TOJIEPHKKY HCCIENOBATEIBCKON NEATETbHOCTH 00yYarolmuxcs B
paMKax peanu3alii UMU UHANBUIYAJIbHBIX U TPYIIIOBBIX UCCIIEA0BATENbCKUX TPOEKTOB, YTO



AacT oOOy4arolUMCSl BO3MOXHOCTb INPUOOPECTH HAaBBIK CaMOCTOSITENIBHOTO PEIICHHUs
TEOpPETUUECKON MPOOIIEMbl, HABBIK TEHEPUPOBaHUS U 0QOPMIIEHHSI COOCTBEHHBIX UAEH, HABBIK
YBO)XUTEIBHOIO OTHOLIEHUS K 4YYXXKUM uAesM, O(OpPMIEHHbIM B paboTax JIpyrux
UCclleioBaTeNel, HaBbIK ITyOJIMYHOTO BBICTYIUIEHUS NIEPE] ayAUTOPUEH, apryMEHTHUPOBAHMUS
Y OTCTaMBAHUS CBOEH TOUYKH 3PEHHS;

*[ToOy>xenue oOyyaronuxcs coOI0AaTh HAa YPOKE OOIIETIPUHSITHIC HOPMBI TTOBEICHUS,
mpaBuia OOMICHUS CO CTapmuMu (TIEAaroru4ecKuMu paOOTHUKAMH) W CBEPCTHUKAMHU
(0OyuaronuMMucs ), IPUHLIHUITB Y4€OHOM TUCITUIUIMHBI U CAMOOPTaHU3allNY;

[Ipumenenue rpymnmoBoil paboThl UM pabOTHI B Mapax, KOTOPbIE yyaT 00y4aromuXCs
KOMaH/HOM paboTe U B3aUMOICUCTBHUIO C APYTUMHU 00yUaIOIIUMHUCS.

[Ipennaraemelii B nmporpamme no (pU3MKe MepedeHb JJaOOPATOPHBIX U MPAKTUYECKUX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YUYUTENb JI€JIaeT BbIOOP HpPOBEAECHMs J1a00paTOPHBIX
paboT U ONBITOB C YYETOM HHIMBUYAJIbHBIX OCOOCHHOCTEN 00yYarommxcsl.



COIEPKXAHUE OBYYEHUA

10 KITACC

Pa3nen 1. @usuka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA
®dusnka — Hayka o npupoje. Haydnsle MeTonbl IO3HAaHUS OKpyKarowmero mupa. Poip
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TIO3HAHMS IPUPOABI. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue Gpu3nueckux siBJIeHU U nporeccoB. Hayunsle runoressl. dusznueckue
3aKOHBI U TEOpUH. [ paHUIIbI MPUMEHUMOCTH (HU3UYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.
Ponp u mecto Qu3uku B (HOpMHUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON AEATEIBHOCTHU JIIOJIEH.
Jlemoncmpayuu

AHanoroBble 1 IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHXKeHUE. OTHOCUTEIBHOCTh MEXAaHMYECKOro IBIKeHus. Cucrema
orcuéta. TpaekTopus.

[Tepemernenne, CKOpOCTh (CpeaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTEepUAIbHON TOYKH, UX MPOEKIHUHA HA OCH CUCTEMbI KOOpauHAT. ClI0kKEHHUE TTEPEMEILICHUIM
U CJIO)KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPsIMOJIMHENWHOE JABUKeHue. ['paduku 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIEPEMEIIECHUS] MaTEPUATbHON TOUKU OT BPEMEHHU.

CBobOosHOE TIasieHre. Y CKOpeHUe CBOOOIHOTO MaiCHUS.

KpuBonunennoe nBuxkeHue. [[BHKeHHME MaTEpUATBHOW TOYKHA IO OKPYKHOCTH C
ITIOCTOSTHHOM IO MOJYJIK0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAsl CKOpOoCTh. Ilepnon mu
yacToTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M TPAKTHUUYECKOE MPUMEHEHUE: CIUIOMETP, IBWKCHHUE
CHapsJ10B, LICTIHbIE U PEMEHHBIE MEpeIavuu.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTFOCTPAIUS KHHEMATUUYECKUX XAPAKTEPUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOoIeHHOTO MO YTIOM K TOPU30HTY U TOPU30HTAIBHO.

N3Mmepenue yckopeHusi CBOOOIHOTO MaiCHUSI.

Hamnpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydeHune HepaBHOMEPHOTO JIBMXKEHUS C 1IEIBIO OMpeIeNIeHUs] MTHOBEHHON CKOPOCTH.

UccnenoBanne  COOTHONIIEHUS  MEXKIYy  MYTSIMH, NPOWJCHHBIMM  TEJIOM  3a
Mocje0BaTeIbHbIE PaBHbIC MPOMEXKYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBHXKCHUHU C
HayaJbHON CKOPOCTHIO, PABHOM HYJIIO.

N3yuyeHne nBMKEHUS IApUKA B BA3KOMN KUJIKOCTH.

N3yuenune aBuKEHUS Tena, OPONIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIprammn otHocutensHOCTH ['anmmies. llepBeii 3akoH Herotona. MueprumanbHbie
CUCTEMBI OTCYETA.



Macca tena. Cuna. I[lpunuun cynepno3uuuu cwia. Btopoil 3akoH HproToHa miis
MaTepuaabHOU TOUKU. Tperuii 3akoH HbproTOHA 111 MaTepUalIbHbIX TOUYEK.

3akoH BceMupHOTO TAroteHusa. Cuna Tsoxectu. [lepBas kocMHuuecKas CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, CKoJibkeHus1, kaueHus). Cuna tpenusi. Cyxoe TpeHHeE.
Cunma TpeHHS CKOJBKEHHS W cwia TpeHus Tmokos. Koaddumuent Ttpenms. Cuna
COITPOTHUBJICHUS NPU JIBUKCHUHU TEJIA B AKUJIKOCTHU WJIA Tase.

[TocTynarenpHOE M BpallaTEIbHOE IBHXKEHHE a0COIIOTHO TBEPAOTO TEa.

MOMEHT Cuibl OTHOCHUTENBHO OCH BpamieHus. [linedo cumbl. YciioBusi paBHOBECHS
TBEPAOTO TEJIA.

TexHuyeckre ycCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHUWE: MOAIIMIHUKH, IBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBieHUE MHEPLUU.

CpaBHEHHE MacC B3aUMOJICHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cuit.

CiioxeHune cuil.

3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AehopMaIvu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TIAJICHUH.

CpaBHEeHUE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBeCHs TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yuenune aBuxeHUs: OpycKa 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
obpasiie, ot ux aehopMalum.

HccnenoBanue ycinoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akoHbl COXpPAHEHUA 6 MEXAHUKE

Nwmmynsc MaTepuanibHON TOUKH (Tea), CHCTEMbl MaTEPHAIbHBIX TOUYEK. IMITyIhC CHITBI
Y U3MEHEHHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITYJIbca. PEaKTUBHOE IBUKEHHE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

Kunernueckast sHeprusi MaTepualibHON TOYKU. TeopeMa 00 M3MEHEHHH KMHETHYECKOU
SHEPTHUH.

[TorennmanbHas sHeprus. lloTeHumanbHas 5SHeEprust ynpyro ae@opMHUpPOBaAHHOM
npy>xunbl. [loTeHnnansHas sHeprus Tena BOJIM31 MOBEPXHOCTH 3EMIIH.

[ToreHnMabHBIE U HEMOTEHIIMAIbHBIE CUJIbI. CBsI3b Pa0OTHl HEMOTEHIIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON JHEPTUM CHUCTEMbI Tel. 3aKOH COXPAHEHUSI MEXaHMYECKOUN
SHEPTHUH.

Yupyrue u Heynpyrue CTOIKHOBEHHS.

TexHuueckne yCTpOMCTBA U NMTPAKTUYECKOE PUMEHEHUE: BOAOMET, KONIEP, TPy KUHHBIN
MHCTOJIET, IBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KHHETUUECKYIO U OOPATHO.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol



I/IBY‘ICHI/IC a0COJIFOTHO HECyIHpyroro ygapa € InoMompbrO ABYX OAWMHAKOBBIX HHUTAHBIX
MasTHHUKOB.

HCCHCI[OB&HHG CBsi3U pa6OTBI CHJIBI C M3BMCHCHHEM MEXaHMYECKOU OHCPIrun TCJIa Ha
IMPUMCEPC PACTIKCHHA PC3UHOBOT'O KI'yTa.

Pazgea 3. MoaekyaspHas pu3uKka 1 TEPMOAUHAMMKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJSIPHO-KMHETHUECKOW TEOpPHUM M HX  OIBITHOE
obocHoBanue. bpoynosckoe npmwxkenue. JIuddysusa. Xapakrep IBHKEHUS U B3aUMOICHCTBUS
4yacTHl] BenlecTBa. MoOJenu CTPOEHHs Ta3o0B, KUIAKOCTEH M TBEPABIX TE€I U OOBSICHEHHE
CBOMCTB BENIECTBA HAa OCHOBE 3THUX Mojened. Macca u pa3mepsl moliekyin. KomuuecTBo
BeniecTBa. [locrosaanas ABorapo.

Termosoe paBHoBecue. Temneparypa u e€ usmepenue. [llkana remneparyp Llenbcus.

Mopnenp uaeanbHOro raza. OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KHUHETUYECKON TEOPUHU
UJeabHOr0 ra3a. AOCOJIOTHAas TeMIleparypa Kak Mepa CpeJHel KHHETHYECKOW 3HEepruu
TEIUIOBOrO0 JBWKEHMS dactul] rasza. lllkana temmnepatyp KenbBuHa. 1'a30Bble 3aKOHBL.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanbToHa. M30mponecchl B HACaIbHOM Tra3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM BemlecTBa. ['paduueckoe MpencTaBiIeHUE H30MPOIECCOB:
U30TepMa, H30X0pa, n3odapa.

TexHuyeckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BEIIECTBA, (OTOrpapuu MOJEKYHI
OPTraHUYECKUX COCAUHECHUM.

OmnbIThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIIPHOTO B3aNMOEHCTBUS.

Mopenb, WUIIOCTpUpyoLIas IPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OnBITHI, WIUTIOCTPUPYIOIIME YPABHEHUE COCTOSIHUS UIEATBHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre mMacchbl BO3yXa B KJIACCHOW KOMHATE€ HAa OCHOBE HM3MEpeHUM 00béMa
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTy ITapaMETPaMH COCTOSIHUSL Pa3pEKEHHOTO rasa.

Tema 2. Ocnosvl mepmoouHamuxu

Tepmoaunamuyeckasi cucteMa. BHyTpeHHssI SHEprus TEPMOJUHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KommuecTBo TemnoTel W paboTa. BHyTpeHHss sHeprus
OJTHOATOMHOT'O HWJI€aJbHOIO Ta3a. Buubl Teruionepenayu: TEIIONPOBOJHOCTb, KOHBEKIIMS,
M3JIy4YeHHue. Y IeTbHas TEIUIOEMKOCTD BellecTBa. KoInyecTBO TEITIOTHI PU TEIUIONEpEaaye.

[Tonsitue 00 ammabatHoMm mporiecce. [lepBriii 3aKkoH TepMoauHaMHKHU. [IpuMeHeHme
NEPBOro 3aKOHa TEPMOJAMHAMUKH K u3ompoueccaMm. ['paduueckas uHTeprperanus padOThI
rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh MPoI1eccoB B MPUPO/IE.

TemnoBeie Mammubl. [lpuHIMIBL gedcTBUS TemoBbIX MamuH. [IpeoOpasoBanus
SHEPruM B TEIIOBBIX MamuHax. KosdduumeHnT nmone3noro neidcTBUS TEIUIOBOM MAaIIUHBI.
Hukn KapHo u ero kodh@dUIMEHT MOJE3HOrO JEHCTBUS. DKOJOTUYECKHE MPOOJIeMbl
TETUIODHEPTE€TUKH.



TexHuyeckne ycCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUWE: JBUTaTElb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHenue BHYTpEHHEW SHEPruM Teja MpPU COBEPIICHUHM pPabOThI: BBUIET MPOOKHU U3
OyTBUIKU TOJ JEHCTBHEM CKAaTOTO BO3/AyXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOke myTéM
TpeHust (BUACOAEMOHCTpAIIH).

N3MeHeHne BHyTpEeHHEN SHEPIUM (TeMIIepaTypbl) TeIa Ipy TeIlonepeaaye.

OmnpbIT 0 aaAMabaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenn mnapoBod TypOHMHBI, JBHrareiasi BHYTPEHHEIO CrOpaHHusl, pPEaKTHBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus éeuyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Wcmapenne u kuneHue. AOCONIOTHAas U
OTHOCUTEJbHAS  BJIAXKHOCTH  BO3QyXa. HacelmeHHeli map. YaenbHas — TeIwioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUIICHUSI OT 1aBJICHUS.

Tépnoe teno. Kpucramnmueckue u amopduble Tena. AHU30TPONMS CBOWCTB
kpuctauioB. JKunkme  kpuctawwibel.  CoBpeMmeHHble  marepuansl. [lmaBnenue wu
KpucTajun3anus. Y AesbHas TerioTa miasiieHus. CyOoaumanusi.

VYpaBHeHuUE TEII0BOTO OanaHca.

TexHHuecKre YCTPOICTBA M MPAKTUYECKOE MPUMEHEHHE: TMTPOMETP U IICHUXPOMETP,
KAJIOPUMETP, TEXHOJOTUU TOJIYYEHUsT COBPEMEHHBIX MATE€puajoB, B TOM YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NIAPOB.

Kunenue npyu moHWKEHHOM JIaBJICHUU.

CriocoObl u3MepeHus BIaXKHOCTH.

Habntoienne HarpeBaHusl U MJIaBJICHUS KPUCTAINTMYECKOTO BELIECTBA.

JleMOHCTpalusi KpUCTaIOB.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepeHrie OTHOCUTENbHOM BIAKHOCTH BO3/1yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OnekTpu3anus Tel. OJEeKTpU4ecKuil 3apsia. [[Ba Buaa SIEKTPUUECKUX 3apsiIoB.
[TpoBOHUKY, TUATIEKTPUKHU U MOTYTPOBOIHUKU. 3aKOH COXPaHEHHUS AIEKTPUUYECKOTO 3apsiia.

B3anmopneiicteue 3apsaoB. 3akoH Kynona. ToudeuHbI dIEKTpUYECKUH  3apsm.
OnekTpudeckoe mnojie. Hanpspk€HHOCTH aiekTpudeckoro moiisg. [lpuHiun cyneprno3uiuu
ANEKTpUYECKuX noJier. JInHuu HanpsKEHHOCTHU AJNEKTPUUYECKOTO TOJIS.

Pabora cun anmekrpocratmdyeckoro mons. IloTreHmman. Pa3HOCTH ITOTEHIIMAJIOB.
[IpoBOOHUMKM U  AUDJIEKTPUKH B  DJIEKTpOCTaTHYECKOM  Tmose. JludnekTpuueckas
MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcatop. DIeKTpoEMKOCTh MJIOCKOT0 KOHJEHCATOpa. DHEPIUs
3apsHKEHHOTO KOHJIEeHCaTopa.



TexHuyeckre ycTpoucTBa M MPAKTHUYECKOE NMPUMEHEHUE: IJIEKTPOCKOI, JIEKTPOMETP,
AIEKTPOCTATUYECKAS 3AIIUTA, 3a3€MJICHHUE AJIEKTPOIIPUOOPOB, KOHJIEHCATOP, KOMUPOBAIbHBIN
armnapar, CTpyHHbIN TPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA DIEKTPOMETPA.

B3auMoenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DJIIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[IpoBOAHUKM B 3JIEKTPOCTATUYECKOM IOJIE.

DJIeKTpOCTaTUYECKasl 3alUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAM IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannsiii 3n1ekmpuueckuii mox. Toxu 6 pa3niuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYLIECTBOBAHUSA JIEKTPUYECKOTO TOKA. MICTOUHMKH TOKa.
Cuna Toka. [ToCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa 171 yyacTKa LEnu.

DIIEKTPUIECKOE CONPOTHBJICHUE. VY nenpHOE CONPOTHBIICHUE BEILIECTBA.
[TocnenoBarenpHOE, TAPAIEIBHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

PabGora snektpudeckoro Toka. 3akoH Jlxoyns—Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO
TOKa.

DJIEKTPOJIBUKYIIIAsl CUjla U BHYTPEHHEE COMPOTHUBIICHUE MCTOYHUKA TOKa. 3akoH Oma
IUIS1 IOJTHOW (3aMKHYTOM ) 3eKTpruuecKoi nenu. KopoTkoe 3amMbIKaHueE.

DJIEKTPOHHAs! MPOBOJMMOCTh TBEPHABIX METAIOB. 3aBUCHUMOCTH COIPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W TMPUMECHas MPOBOJUMOCTH IOIYIIPOBOIHUKOB.
CaoiictBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DJIEKTPUYECKU TOK B PAacTBOpPax M paciuiaBax >3JICKTPOJMUTOB. DIJIEKTPOIUTHUECKAS
JTUCCOLIMALNS. DIICKTPOIIH3.

DJIEKTpUYECKU TOK B raszax. CaMOCTOSITENbHBIA M HECAMOCTOSITENIBbHBIA pa3psl.
Monnus. [1na3ma.

TexHuyeckre yCTPOMCTBa M MPAKTUYECKOEC NPUMEHEHHE: aMIepMeTp, BOJBTMETP,
peocTaT, HMCTOYHUKH TOKa, JJIEKTpOHArpeBaTelibHble MPHUOOPHI, AJIEKTPOOCBETUTEIBHbBIC
MpUOOPBI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBINA JHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOTYTIPOBOIHUKOBBIN AMO/I, TaIbBAHHKA.

Jlemoncmpayuu

N3MepeHue Cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! LUWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MONEPEYHOT0 CEYEHHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.

[IpssMoe n3MepeHue ANEKTPOABMKYIIEN criibl. KOpOTKOE 3aMbIKaHUE TallbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBL.



[TpoBOAMMOCTE AIIEKTPOIUTOB.

HckpoBoii pa3psia ¥ MPOBOAUMOCTH BO3IyXa.

OAHOCTOPOHHSS TPOBOJUMOCTD AHOJIA.

Vuenuueckuii sxcnepumenm, nabopamopmvie padbomol

N3ydyeHne cMEIaHHOTO COETUHEHHS PE3UCTOPOB.

W3mepenne SIEKTPOABIDKYIIEH CHIBI HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
COTIPOTUBIICHUSI.

Hab6nronenue amektposmsa.

Me:xknpeamMeTHble CBSI3U

Nzydenne kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBISETCS C YUETOM
COJIEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€H C KypcamMH MaTeMaTHKH, OWOJIOTHH, XWMUH,
reorpaduy ¥ TEXHOJIOTHH.

Meoicnpeomemnule nonsimust, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAYYHBIH (akT, TUIIOTE3a, (PU3NUEcKas BEJIWYMHA, 3aKOH, TEOpus, HaOJIIOACHHE,
HKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, JWHEHHass QyHKuus, mapaboia,
runepbosia, Ux rpaQuku U CBOWCTBA, TPUTOHOMETPUYECKUE (YHKIUHU: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI U X MIPOSKIINU HA
OCH KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonocus: Mmexannueckoe IBUKEHHE B )KUBOU pupoe, THPy3us, 0CMOC, TEMII000MEH
’KUBBIX OPTaHU3MOB (BUIbI TEIUIONIEPEAAYH, TEIJIOBOE PABHOBECHUE), HIIEKTPUIECKHUE SIBICHUS
B JKMBOU MPUPO/IE.

Xumus: TUCKPETHOE CTPOSHUE BEIIECTBA, CTPOSCHIE ATOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEN, JKUJIKOCTEH U ra3oB, DJIEKTPHUUECKHE
CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs JUCCOLIMALMS, FalbBaHHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHKE ABMKEHUN C UCIIOJIb30BAHUEM MEXAHU3MOB, YUET TPEHHUS
B TEXHUKE, MOAIMITHUKY, UCTIOJIb30BaHUE 3aKOHA COXPAHEHUS UMITyJIbca B TEXHUKE (pakKera,
BOJOMET M JpyTrue), JBHUraTreilhb BHYTPEHHETO CrOpaHWs, MapoBas TypOuHa, OBITOBOM
XOJIOJWIBHUK, KOHAWIMOHEP, TEXHOJOTHUH MOJIyYeHHsI COBPEMEHHBIX MaTepHajioB, B TOM
qrclie HAaHOMAaTepHajoB, W HAHOTEXHOJOTHH, SJCKTPOCTAaTHUYECKas 3alluTa, 3a3eMJICHHE
AIIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA TPUHTEP, DJIEKTPOHArpeBaTelIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEBHBIE TIPUOOPHI, TATBAHUKA.

11 KUIACC

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe noe. IneKmpomMazHUMHAA UHOYKUUA

ITocTtosiHHBIe MarHuThl. B3anMojelCcTBUE NOCTOSHHBIX MAarHuTOB. MarnuTHOE MOJIE.
Bexrop marmuTHOM uMHAyKUuW. [IpvHIMI Cyneprno3uuyMyu MarHUTHBIX Ioned. JIuHum
MAarHUTHOW HHAYKUMU. KapTrHa TMHUI MarHUTHOM MHIYKUWHU MOJISI HOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1nojie NpoBOJHUKA C TOKOM. KapThHa JTWHUM MHAYKIIMX MarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOI'O KOJIBI[EBOTO TPOBOIHUKA, KATYIIKHA C TOKOM.
OmneiT Opcrena. BzaumoaeicTBre NpOBOAHUKOB C TOKOM.

Cuna Amnepa, e€ MOAyJIb U HalpaBJICHUE.



Cuna JlopeHua, €€ MoayJib W HampaBlieHUE. J[BHXKEHHE 3apsyKEHHOW YacTULbI B
OJIHOPOJTHOM MarHuTHOM nosie. PaGora cumnsl JlopeHua.

SIBNeHHE SIEKTPOMArHUTHOM MHAYKUMH. IIOTOK BEKTOpa MAarHUTHOW WHAYKIHH.
DIIEKTPOJIBHXKYILAsl CHJIa MHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe anekTpuyeckoe mosie. DIEKTPOABUKYIAs CHJIa MHAYKUWU B IPOBOJHHUKE,
JBIKYILEMCSI IOCTYIIATENIBHO B OJJHOPOITHOM MArHUTHOM IIOJIE.

IIpaBuio Jlenna.

NHIyKTUBHOCTG. SIBIIEHHE CAaMOMHIYKIMU. DJIEKTPOABIXKYLIAsl CUJIa CAMOUHYKLUU.

DHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuyeckne yCTpOWCTBA M IMPAKTUUYECKOE NPUMEHEHHE: IOCTOSHHBIE MArHHTHI,
ANEKTPOMArHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIN AJIIEMEHTAPHBIX YaCTHUL], WHIAYKIHOHHAS
I1eYb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHMY UHIYKIIUM MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlericTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBneHHE SIIEKTPOMATHUTHOW UHAYKIUU.

IIpaBuino Jlenna.

3aBUCUMOCTB DJIEKTPOJABHKYILEN CUIIbl MHIAYKIIMU OT CKOPOCTH N3MEHEHUSI MAarHUTHOTO
IIOTOKA.

SIBnenne caMOMHAYKITUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3y4yeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

Hccenenoanue neMCTBUS IOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.

HccnenoBanue siBiIeHUs 3JIEKTPOMATHUTHOM UHIYKIIHH.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 3J1eKmMpPOMAZHUMHbIE KONEOAHUSA

Konebarenbnas cucrema. CBOOOAHBIE MEXaHMUYECKHUE KojebaHus. ['apMoHHuYecKue
konebanus. Ilepuon, wacrtora, ammiuutyna v ¢asza kosiebaHui. [IpyXUHHBIA MasATHHK.
MareMatrnyeckuii MassiTHUK. Y paBHEHHE TapMOHUYECKUX Kosie0anuid. [IpeBpaiienue snepruu
MIPU TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kOHTYp. CBOOOJHBIE 2JIEKTPOMArHUTHBIE KOJeOaHUS B HJCaIbHOM
KOJIeOaTeIbHOM KOHType. AHAJIOrUS MEXIy MEXaHMYECKUMH M 3JIEKTPOMATHUTHBIMU
kosnebanusiMu. @opmyiia ToMcoHa. 3aKOH COXpaHEHUS SHEPTUH B UI€ATBHOM KOJieOaTeIbHOM
KOHTYpE.

[IpencraBienre o0 3aTyxarommx KojieOaHUsX. BbIHyXIE€HHbIE MEXaHHYECKUE
kosneOanus. Pezonanc. BeiHyXI€HHbIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUS.

ITepemenHblil Tok. CHHYCOMAQIBHBINA IEPEMEHHBIA TOK. MOIIHOCTH IEPEMEHHOTO TOKA.
AMIUIUTYAHOE U ACHCTBYIOLIEE 3HAYEHUE CHIIBI TOKA U HAPSIKEHHUS.



Tpancpopmarop. [TpousBoacTBo, nepenaya U MOTPeOIECHUE IECKTPUUECKON IHEPIHM.
DKOJIOTUYECKUE PHUCKU TPU MPOU3BOACTBE AIIEKTpOdHEpPruu. KynpTypa HCIOIb30BaHUA
ANEKTPOIHEPTHH B TOBCETHEBHOM )KU3HH.

TexHuyeckre ycCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: D3JIEKTPHUYECKHI 3BOHOK,
reHepaTop MEPEMEHHOTO TOKa, TUHUHU dJIEKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanne  mapaMeTpoB  KojeOaTenmpHON  CHUCTEMBI  (NMIPY>KUHHBIA WM
MaTeMaTUYECKUI MAsSTHHK).

Hab6nronenue 3aTyxarommx KoJaeOaHmii.

HccnenoBanne CBOWCTB BHIHYXICHHBIX KOJIeOaHUH.

Hab6nronenue pesonanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuuiorpaMMbl - (3aBUCMMOCTH  CHJIBI TOKA M HAMpsDKEHUST OT BPEMEHHU) JUIs
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onaHc npu nocnenoBaTeIbHOM COCIMHEHUN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTHU U
KOHJICHCATOpA.

Mogenb TMHUY 3JIEKTPONEPENAYUH.

Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

Uccnenosanue 3aBUCUMOCTH MEPHOJIa MaJIbIX KOJeOaHUM Tpy3a Ha HUTHU OT JJIMHBI HUTH
1 Macchl Irpy3a.

Uccnenoanne mnepeMEHHOT0 TOKa B IENM M3 TMOCIEI0BATEIbHO COCIMHEHHBIX
KOHJICHCATOpa, KaTYIIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMacHUmMHblE 60JIHbL

Mexannueckue  BOJHBI,  ycinoBus  pacnpoctpaHeHusa. Ilepuon.  CkopocThb
pacnpocTpaHeHusl ¥ JjuHa BoJHBL. [lonepedynsie U npojoibHbie BoiHbl. UHTEpdepentus u
nudpakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3ITyYEHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekTtpoMarautHoi BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXke€Hue, MpejomiieHue, nossipusanus, audpakius, uarepdepenius. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIxana >eKTPOMAarHUTHBIX BOJIH. [[puMeHEeHHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAKOLIEN CPELBI.

TexHu4yeckre yCTpOUCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
yABTPa3BYKOBas IMATHOCTHKA B TEXHUKE W MEAUIMHE, pajap, paaAuoNpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO6pazoBaHue M pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mronieecst Te1o Kak UICTOYHUK 3BYKa.

HaGnronenue otpakeHus: 1 MpeTOMIICHHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYJIOM M YacTOTOM
KOJe0aHU.



HccnenoBanne CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, 1udpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomeTpuueckass ontuka. IIpsAMOIMHENWHOE paclpOCTpaHEHHE CBETA B OJHOPOJHOU
cpene. JIyu cBera. ToueuHblii MICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300paxeHuil B MIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHBI MpeENOMJIEHUS CBeTa. AOCOIIOTHBIM TOKa3aTelb
npenomiueHus. [loaHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yrol MOJHOr0 BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniie ¥ pacceuBarolme JUH3bI. ToHkas JnH3a. DOKYCHOE pacCTOsSHUE U
omnTHuYecKas cwia TOHKOM JuH3bL. [locTpoeHue wu300paxeHuit B coOUparomUX W
paccenBaroIMX JuH3ax. DopMyia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. WHrepdepeniusi cBera. KorepeHTHble HMCTOYHUKU. Y CIOBUS
HaOMIOACHUS MAaKCUMyMOB W MHHHUMYMOB B HHTEp()EPEHIMOHHOM KapTUHE OT JBYX
CUH(a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakuus cBera. [udpakuvionHas pemérka. YcioBHE€ HaOMIOAECHUS TJIABHBIX
MaKCHMYMOB MpH MaJICHUU MOHOXPOMATUUECKOTO CBETa Ha AUPPAKITMOHHYIO PEIIETKY.

[Tonmapu3zanus cBera.

TexHudyeckre yCTpOWCTBAa M MPAKTUYECKOE MPUMEHEHME: OUYKH, Jyna, ¢oToamnmnapar,
MPOEKIIMOHHBIA amnmapaT, MHUKPOCKOII, TEJIECKON, BOJOKOHHAs OMNTHKA, IU(PpaKIUOHHAS
peLIETKA, MOJIAPOUL.

Jlemoncmpayuu

[IpssMonMHEHOE pacpOCTpPaHEHUE, OTPAKEHUE U MpeJomiieHue cBeta. OnTthuueckue
PUOOPHI.

[TosmmHOE BHYyTpeHHEE oTpaxkeHue. Monenb CBETOBOAA.

WccnenoBanue cBOMCTB N300paXkeHU B JIMH3AX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Habnronenune natepdepeHunn crera.

Habnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[Tonyuyenue cekTpa ¢ MOMOIIbIO TPU3MBI.

[Tonyuyenue ciekTpa ¢ MOMONIbI0 AUGPAKIUOHHON PEIETKH.

HabGnronenue nossipusaiuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3MepeHue nokazaresns npeoMeHUs CTeKIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH

I'panuiel NPUMEHUMOCTH KJIACCUYECKOM MEXaHHUKHU. [IoCTynarsl criennanibHOM TEOpun
OTHOCUTENBHOCTH: HWHBAPUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IIPUHLMII
OTHOCHUTENBHOCTH DWHILTENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHUE JIJIUHBI.



9HCpFI/I}I U UMITYJIbC pGJISITI/IBI/ICTCKOfI HJaCTHUIbI.
CBs13b MacCCHI C BHCpFHeﬁ U UMITYJIbCOM pCHﬁITHBHCTCKOﬁ HJaCTHUIIbI. BHCPFI/I}I ITOKOsI.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®oronbl. Popmyna [1nanka cBsi3u sHEPruu HOTOHA C €T0 YACTOTOU. DHEPTHSI U UMITYJIbC
¢doToHa.

OtkpeiTiie u wuccienoBanne (oroadpdexkra. OmpiTel A. I'. CronetoBa. 3aKOHBI

dotorddekra. VYpaBuenue DitHmTeitHa g doTtodddekra. «Kpachmas rpanumay
dboTtorpdexra.

Hasnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpONCTBAa M MPaKTUYECKOE MpUMEHEHue: (HOTOdIEMEHT, (HOTONATUHK,
COJIHEYHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

NccnenoBanue 3akoHOB BHemHEro Gpororddexra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pezepdopa no paccesnuto o -yactuil. [lnanerapHas
Mozeinb atoma. [loctynarsl bopa. U3nydyenue u nornonieHue (poToHOB IpH NEPEXOAe aTomMa
C OJIHOTO YPOBHS dHEpPruu Ha Apyroil. Buael cnexkrpoB. CHekTp ypOBHEN DHEPTUM aTOMA
BOJIOPO/JIA.

BonnoBele cBoiicTBa yactul. Bonnsl ne bpoina. KopnyckyisspHO-BOIHOBOU JTyalli3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuuecknue YCTpPOWCTBA M IMPAKTHUYECKOE IPHUMEHEHUE: CIEKTPAJIbHBIM aHaJU3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOnronenue nuHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI,  JIOKA3bIBAIOIUME  CIOXKHOCTh  CTpoeHus  siapa.  OTKphITHE
pamuoakTuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuro coctaBa paguOaKTUBHOTO
uznyuenusi. CBoiicTBa anb(da-, Oera-, raMMma-u3nydeHus. BiusHue paguoaKkTUBHOCTH Ha
KUBbIC OPTAHU3MBL.

OTtkpeITHE TpoTOHA M HeWTpoHa. HykmonHas monens siapa ['eitzenOepra—lBanenko.
3apsn saapa. MaccoBoe uncio sapa. M30Torsbl.

Anbda-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['aMma-uznyuenue. 3aKoH
PaaMOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. Anepubie cuibl. Jlegext macchl siapa.

SnepHbie peakuuu. [lesieHrue U CUHTE3 Alep.



Anepnwiii peaktop. TepmosimepHbii cuHTe3. [IpoOiieMbl M TEPCIEKTUBBI SACPHOU
DHEPreTUKHU. JKOJOTHUYECKNE ACTIEKTHI IAEPHON IHEPTETUKMU.

DneMeHTapHble YacTUIlbl. OTKPBITHE TO3UTPOHA.

Mertoabl HaOJIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

OyHaaMeHTaNbHbIE B3auMOIeicTBI. EqMHCTBO (hr3nueckoit KapTUHBI MHpa.

TexHuyeckue ycTponucTBa U IMPAKTUIECKOE IPUMEHEHHUE: TO3UMETP, KaMepa BuiibcoHa,
AJIEPHBIN peakTop, aTOMHas 6oMOa.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOIINX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pazgen 8. JjieMeHTHI aCTPOHOMMHU M ACTPOPUZNKHU

Oranbl  pas3BuTus acTpoHoMuu. [IpuKiIafHOE M MHUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3Bé3nnoro HeOa. Co3Be3nust, spKkue 3BE3/1bl, JIAHETHI, UX BUAMMOE JBH)KEHUE.

ConnedyHas cucrema.

Connne. Conneunast akTuBHOCTh. McTtounuk sHeprum CosiHOA W 3BE37. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHUKHU. JlMarpamMma «CHEKTpajbHbIA KJIACC — CBETUMOCTBHY». 3BE3[IbI
IJIABHOM TIOCJIEIOBATENIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» I 3BE3] TJIABHOM
IIOCIEA0OBATENBPHOCTU. BHyTpeHHee cTpoeHue 3BE3n. COBpEMEHHBIE TNPEACTABICHUSA O
MPOUCXOXKICHUU U 3BOJIIOUK COJHIA U 3BE3/. DTalbl )KU3HU 3BE3].

Muieunsiii [Iyts — Hama [Nanaktuka. [lonoxxenue n nBukenue ConHua B ['amakTuke.
Tunbl ranakTuk. PagroranakTuky U kBa3apbl. YEpHBIE ABIPHI B siApPaxX TAIAKTHK.

Bcenennas. Pacmmupenue Beenennoid. 3akon Xa06ma. Pasberanue ranmaktuk. Teopus
bosbmioro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnbie npo6iieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaGmtoneHuss HEBOOPYXEHHBIM  TJIa30M € HCIOJIb30BAHUEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JJI ONpeesieHUs] MOJIOKEHUsI HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JAaTy:
OCHOBHBIE c03Be31us1 CEBEPHOro MOJIyIIapys U IPKUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, niuanet, Mneunoro Ilyru.

O0o0maromiee MOBTOPEHUE

Ponp pu3uku M acTpOHOMHUH B IKOHOMHUYECKOM, TEXHOJOTUYECKOH, COIMAIBHON U
ATUYECKON cdepax MesTeTbHOCTH YeJOBEeKa, pPojib U MeCTO (U3UKM M aCTPOHOMHHM B
COBPEMEHHOM HAayyHOM KapTUHE MHpa, pojb (umdeckoil Teopud B (HOPMUPOBAHUU
MPEACTABICHUN 0 PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM
PsAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUNA O IPUPOLIE.

MeknpeaMeTHbIE CBSI3H

Nzyyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 Kiacce ocymiecTBIsieTCs ¢ y4ETOM
COJIepKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcamMH MAaT€MAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsmusl, CBSI3aHHbIE ¢ U3yYEHHEM METOJO0B HAayYHOI'O MO3HAHUS:
ABJICHHE, Hay4YHbIA (pakT, rumores3a, Guanyeckas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJIEHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuxka: pellileHre CUCTEMbI YpaBHEHUN, TPUTOHOMETPUYECKHUE (DYHKIIMHU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBHI U UX
MPOEKIIMU HA OCU KOOPAMHAT, CII0)KEHHE BEKTOPOB, MTPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKIIHH,
NPU3HAKK MOJ00US TPEYTOJIbHUKOB, ONPEACICHHE IIIOIMAU TUIOCKUX Guryp u oobéma Ted.

Buonocus: snekTpudeckue SIBICHUSA B KUBOW MPHUPOAE, KoieOaTelbHbIe TBUKCHUS B
KUBOHM MPUPOJIE, ONTUYECKHUE SIBJIEHUS B JKMBOW MPUPOAE, NCHCTBUE paaualiy Ha KUBbBIE
OpraHU3MBbl.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEMIETKH, CIEKTPATbHBIN aHaTH3.

l'eocpaghus: MarHUTHBIE TOTIOCA 3EMJIH, 3aJI€KH MAarHUTHBIX Py, GOTOChEMKA 3eMHOMN
MOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonoeusi:  NUHUM  BJEKTpOIlEpenady,  TEHEpATOp  IEPEMEHHOTO  TOKa,
AJIEKTPOJBUATATENb, WHIYKIIMOHHAS II€4Yb, pajgap, pPaguONpPUEMHHUK, TEJIECBH30p, AHTCHHA,
tenedoH, CBYU-neub, NpoeKIMOHHBIH amnmnapat, BOJOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOTI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHEI'O OBIHIETI'O OBPA3OBAHMUA

OcBoenue yuyeOHoro npeamera «Pusrka» Ha YpOBHE CpeAHEro o0iiero oOpa3oBaHus
(6a30BBIi  ypPOBEHb) [JIOJDKHO OOECHEYUTh JOCTHXKEHUE CIEAYIOIIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS y4eOHOTO mpeameTa «Du3mka» JOIKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH  OOYYaroIMXCsi PyKOBOJCTBOBATHCA  C(HOPMHUPOBAHHON
BHYTPEHHEW NO3UIMEN JIMYHOCTH, CHUCTEMOW UEHHOCTHBIX OpPHEHTALMN, MO3UTUBHBIX
BHYTPCHHUX YOEXKICHHH, COOTBETCTBYIONIUX TPAIUIUOHHBIM IIEHHOCTSIM POCCHMCKOTO
00111eCTBa, PACIIMPEHUE KU3HEHHOTO OMBITA U OMbITA JEATEIIBHOCTH B IIPOIIECCE Pea3aluu
OCHOBHBIX HalpPaBJICHUN BOCIIUTATENbHOM JAESATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKAAHCKON TMO3UIMK OOyYaromerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX OOIIEYEIIOBEYECKUX T'YMAHUCTHUECKUX U JEMOKPATUYECKUX
LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIIBHOCTh B MHTEPECAaX I'Pa’KJaHCKOIO OOIIEeCTBa,
y4acTBOBaTh B CaMOYIIPaBJIEHUH B 00pa30BaTEILHON OpraHu3alllii;

YMEHHE B3aMMOJICCTBOBATh C COLMAIBbHBIMH HMHCTUTYTaMHU B COOTBETCTBHM C HX
(YHKIUAMHY 1 HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

[EHHOCTHOE OTHOIIIEHUE K TOCYyJAapCTBEHHBIM CHMBOJAaM, JOCTHXKEHUSIM POCCHUMCKUX
Y4EHBIX B 007aCTH UBHKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHUBATH CUTYAIIUIO U PUHUMATh OCO3HAHHBIC PEIIEHUS, OPUECHTUPYSCh
Ha MOPaJbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH, B TOM YHCJIE B JIESITEILHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIHOYAas OCTETUKY HAy4yHOTO TBOPYECTBA,
MPUCYIIEro (PU3NYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEpEC K pa3MuHbIM cdepaMm TpoPeCcCUOHATBHONW AESATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (DU3MKOM W TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymyien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH U CITIOCOOHOCTH K 00pa30BaHUIO M CAMOOOPA30BaHUIO B 00IacTH (PU3KUKHU HA
NPOTSIKECHUU BCEU KU3HU;

6) IKOJIOrHYeCKOT0 BOCITUTAHHS

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKOW KYJBTYpPbhl, OCO3HAHWE TJI00ATBHOTO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;



IUTAHUPOBAHUE U OCYILECTBIICHUE NEHCTBUN B OKPYXKAlOLIEH Cpelle Ha OCHOBE 3HAHUSA
LEJIEN YCTOMYHUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacHIMpEHHE OIbITa JEATEIBHOCTH HKOJIOTMYECKOM HAIpPaBICHHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUM 1O (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

C(OPMHUPOBAHHOCTb MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3HUECKOIN HAYKU;

OCO3HaHUE LEHHOCTH HAy4YHOW JEATEIbHOCTH, T'OTOBHOCTh B NPOLIECCE H3YyUEHHUS
(U3HUKHN OCYIIECTBIIATH MPOCKTHYIO U UCCIEIOBATENBCKYIO ACITEIbHOCTh HHINBUIYAITBHO U
B IpYIIIIE.

METAINPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jjornvyeckue 1eicTBUS:

CaMOCTOSITeNIbHO (hOPMYJIMPOBATh M aKTyaJIM3UpPOBaTh MpoOJieMy, paccMaTpHuBaTh €&
BCECTOPOHHE;

OTIPENICIIATh IEJH JACATEILHOCTH, 3a/1aBaTh ITapaMeTPhl U KPUTEPUHU UX JTOCTHKCHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpPUBAEMBIX (PU3HMYECKUX
SIBJICHUSAX

pa3pabarpiBaTh IUIaH pEIICHUS TpoOJieMbl ¢ YYETOM aHaIU3a MMEIOIIUXCA
MaTepHaTbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCUTH KOPPEKTHBHI B JACATEIBHOCTD, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IICIISM,
OIICHWBATh PUCKH TOCIICICTBUN JAEATEIHLHOCTH,

KOOPJIWHHUPOBATh W BBIMOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BHUPTYaJIbHOTO M
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.
ba3oBble uccienoBaTeJbCKue 1eCTBUSA:

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMU U METOJaMH (PU3HUECKOM
HayKH;

BJIaJIETh HaBBIKAMH Y4e€OHO-UCCISA0BATEILCKON M IIPOCKTHOM JACATEILHOCTH B 00J1aCTH
(U3MKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PelICHUS
33129 (PU3MUECKOTO COACPKAHUS, IPUMEHECHHIO Pa3IMYHBIX METOJIOB IMO3HAHHS,

BJIQJCTh BUJIAMH JCATEIBHOCTH 1O TMOJYYCHHIO HOBOTO 3HAHMS, €r0 WHTEPIPETAIINH,
peoOpa30BaHUI0 W MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX CUTYyalMsaX, B TOM YHCIIC TIPH
CO3J]aH1U YYEOHBIX POEKTOB B 00J1aCTH (PU3UKH;

BBISBJISATh TIPHUYMHHO-CJICICTBCHHBIC CBS3M M aKTYaJlU3MpPOBATh 3aJady, BBIABUTATH
rUnoTe3y e¢ pelIeHHsl, HaXOJWTh apryMEHTHI JUIS JOKa3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEILICHHUS,

aHAJIM3UPOBATh TOJYYCHHBIC B XOJC PCIICHUS 3aJa4d pPe3ybTaThl, KPUTHUECKH
OIICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEILHOMN EATEILHOCTH, B
TOM YHCJIC TIPU U3y4YCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUSIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;

YMETh MEPEHOCHUTH 3HAHUS TT0 (PU3HUKE B IPAKTUUECKYIO 00JIACTh KU3HEACITCIHHOCTH;

YMETh UHTETPUPOBAThH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IaCTeH;



BBIJIBUTATh HOBBIE UJEH, NPEIaraTh OpUruHaIbHbIE MOAXOAbl U PEIICHHUS;
CTaBUTb MPOOJEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.
PaGora ¢ unpopmanmeii:

BJIa/ICTh HaBbIKAMU MOJTyYEHUSI HHGOpMAIMK (PU3UIECKOTO COJEPKaHUSI U3 UCTOUHUKOB
pa3HBIX THIOB, CaMOCTOSITEIbHO OCYIIECTBISATh TOWCK, aHAJIW3, CHUCTEMATU3allui0 U
WHTEPIpPETANNIO NHPOPMAINH PA3TIAIHBIX BUIOB U (OPM MPEACTABICHIS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

HCIIOJIB30BaTh CPEACTBA WH(DOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHHA B
pElICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIIMOHHBIX 337a4 C COOII0OJICHUEM
TpeOOBaHMI YPrOHOMHKH, TEXHUKH O€30TTaCHOCTH, TUTUEHBI, PECYPCOCOEPEIKESHHMS, TPABOBBIX
U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM 0€30MMacHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJEepKaHUS B Pa3IMYHbIX (opmarax C Y4ETOM
Ha3HaueHUssT WHPOPMAIMK ¢ IIEJIEBOM AayJUTOPUU, BBIOMpPAs ONTUMAIbHYIO (QopMy
MIPEJCTABIICHNS U BU3yAJIM3aLIUH.

KoMMyHHMKAaTHBHBIC YHHUBEpPCAJIbHbIE Yy4eOHbIe JeHCTBUS:

OCYIIECTBIATH 00IIIEHNE HA YpOKax (U3HKHU U BO BHE-YPOUHOU JCSATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYalUi U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHIHON U MHAUBUTYaTbHON pabOTHI;

BBIOMpATh TEMAaTUKY U METOJIbI COBMECTHBIX JEUCTBUIN C y4ETOM OOLIUX MHTEPECOB U
BO3MO>KHOCTEMN KaKJIOTO YI€HA KOJUIEKTHUBA;

MPUHUMATH 1€JIM COBMECTHOM JIE€SITEIBbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JEMCTBUHM, pACHPENETATh POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYX/IaTh PE3yIbTaThl COBMECTHOM pabOTHI;

OIICHMBAThH KA4€CTBO CBOETO BKJIAJIA M KAXKIOTO YYaCTHUKA KOMaH/Ibl B OOIITUI pe3yIbTatT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeJIaraTb HOBBIE ITPOEKTHI, OLIECHUBATh WJIEU C MO3UIMHA HOBU3HBI, OPUTUHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE IOBEICHUE B PA3JIUYHBIX CUTyalHUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHMBEPCAJIbHBbIE YUeOHbIE A CTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEILHYIO ACSATEIBHOCTh B 00J1aCTH (DU3UKU U
ACTPOHOMMUHU, BBISIBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IIJIaH PELICHUSI PACUETHBIX U KAaUY€CTBEHHBIX 3aj1ad, IJIaH
BBITIOJTHEHUS TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCS PECYpCoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

JIenaTh OCO3HAHHBINA BHIOOD, apTyMEHTHPOBAThH €r0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32
pelieHue;

OIICHUBAThH MIPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBaTh (HOPMHUPOBAHMIO M TPOSIBICHUIO DJpyIULMU B 00JacTH (PU3MKH,
IIOCTOSTHHO NOBBILIATh CBOM 00Pa30BaTEIbHBINA U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

NaBaTh OLICHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISM;

BJIQJICTh HAaBBIKAMU I[103HABATEIbHONW pEQEKCHH KaK OCO3HAHHs COBEpIIAEMbIX
JEMCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pehICKCUU TSl OLIEHKU CUTYallld, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PELIEHUS IO UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [P aHAJIM3€E PE3YJIbTaTOB IEATEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPY aHAJIU3€ PE3YNBTATOB JEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce noctukeHus: TMYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI 110 (PU3UKE
JUIs  YPOBHSL CpelHero o6miero oOpa3oBaHMs y OOy4YaroIIMXCS COBEPIIEHCTBYETCS
HMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoJaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIOYAIOIIET0 CIIOCOOHOCTh IMOHMMAaTh CBOE 3MOLMOHAIBHOE
COCTOSIHUE, BHJIETh HANPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHOW cdepbl, OBITH
YBEPEHHBIM B ceOe;

CaMOpETYJIMPOBAHUs,  BKJIIOYAIONIETO  CAaMOKOHTPOJb,  YMEHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K AMOIMOHAIBHBIM
MU3MEHEHUSIM U TIPOSABIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAalLlM{, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHMIO LIeJId U YCIEXY,
ONTHUMM3M, UHULIUATUBHOCTh, YMEHHUE I€UCTBOBATh UCXOMS U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh YMOLMOHAILHOE COCTOSHUE APYTHUX,
YUUTHIBATh €ro0 IMpPH OCYIIECTBICHUH OOIIEHHs, CIOCOOHOCTh K COUYYBCTBUIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BBICTpPAWBaTh OTHOIICHUS C
APYTUMHU JIOABMU, 3a00TUTHCS, IPOSBIISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 10 kiacce npeIMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOTKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh y 00YYAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATH HA MpUMEpPaX pojib U MeCTO PU3NKU B HOPMUPOBAHUU COBPEMEHHOMN
HAaY4YHOU KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IIPAKTUYECKON
JIEATEIILHOCTH JIFO/ICH;

YUUTBIBATh TPAHUIIBI NMPUMEHEHUSI U3YYCHHBIX (PU3MUECKUX MOJIeeh: MaTepuaibHas
TOYKa, MHEPIIMAJIbHAS CUCTeMa OTCUY€Ta, a0COTIOTHO TBEPIOE TEI0, UACaTbHbIN ra3, MOJeIu
CTPOEHHUSI Ta30B, KUJIKOCTEU U TBEPABIX TEJI, TOUCUHBIN AIEKTPUUECKUM 3aps/l IPU PEIIEHUN
(buU3nYeCKuX 3a1a4,

pacno3HaBath (U3MYECKUE SBJICHUS (TIPOIECCHI) U OOBACHIATh MX HA OCHOBE 3aKOHOB
MEXAHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA U 3JIEKTPOJAUHAMUKH:
pPaBHOMEpPHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABIKEHHE, CBOOOTHOE MaJeHuE TeT,
JBIDKEHUE TIO OKPY)KHOCTH, WHEPIUS, B3auMojeicTBue Tei, auddy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOSHUE KUAKOCTEH M TBEPMABIX TeJ, NU3MEHEHHE 00bhEMa TeNl MPU HArPEBAHUH



(oxnaxkeHuu),  TEIUIOBOE  paBHOBECHE,  HUCIMApEHWE, KOHJEHCAlMs,  IJIaBJICHUE,
KpUCTAJIM3alUs, KUIEHUE, BJIAXKHOCTh BO3/lyXa, IOBBILICHWE AAaBJICHUA Ta3a MpPH €ro
HarpeBaHUM B 3aKPhITOM COCYJE, CBSI3b MEXAY MapaMeTpaMu COCTOSIHHS Tras3a B
U30IPOLECCAX, ANEKTPU3ALUS TEJl, B3aUMOAECHCTBUE 3apsI0B;

OMHCHIBATh MEXAaHUUYECKOE ABMKEHUE, UCTIONB3YS (PM3NUECKHUE BEIIMUMHBI: KOOPAUHATA,
Iy Th, IEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujla, UMITYJIbC Tela, KHHETHYECKas
DHEPTHUS, TOTCHITMAIBHAS dHEPIrHUs, MEXaHWUeCKas paboTa, MEXaHWYEeCKas MOIIHOCTD; MPHU
ONMKMCAHUM TIPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICT WCIOJIB3YEMbBIX BEIHYUH, WX
0003HAUCHUS W €IWHUIIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

ONMUCHIBATh W3YYCHHBIC TEIUJIOBBIE CBOWMCTBA TEJI W TEIUIOBBIE SIBJICHUS, HCIOJIb3YS
¢du3nYeckue BEIWYMHBL: JIABJICHHE Tra3a, TemIeparypa, CpeAHssi KMHETHYecKas SHEprus
XAa0TUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAsA CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPT U, paboTa raza, Ko3pQGUIUEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATEINSI; TPU OMUCAHWU TPaBUIBLHO TPAKTOBATh (PU3UYECKHM CMBICT HCIOJIb3YEeMBIX
BEJIMYMH, UX OOO3HAYEHUS M E€JIMHUIIBI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(U3UUECKYIO BEJIMYMHY C JPYTUMH BEINYNHAM;

ONUCHIBATh M3YUCHHBIC AJIICKTPUUECKUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE SIBICHUS
(TIpoliecchl), UCHOJIb3YS PUBNUECKUE BETUUMHBL: SJICKTPUUECKUH 3apsil, SIEKTPUUECKOE MOJIE,
HanpsoKEHHOCTh  TIOJISI, MOTEHIMAN, Pa3HOCTh MOTEHIMANIOB; MPU OMKHCAHUU MPABUIHHO
TPaKTOBaTh (DU3NUECKUN CMBICI HUCIOIb3YEMbIX BEJIWYWH, WX OOO3HAYCHUS U €IUHMIIBI,
yKa3biBaTh (POPMyJibl, CBSI3bIBAIONIUE JAaHHYI0 (U3UYECKYIO BEIUYUHY C JIPYTUMH
BEJIMYUHAMU;

aHAIM3UPOBaTh (HPU3MYECKUE MPOIIECCHl U SIBJICHUS, UCOJIBb3Ys (DPU3UUECKUE 3aKOHBI U
MPUHITUIIBL: 3aKOH BecemupHoro Tsrotenus, |, 11 u |1l 3akonsr HeroToHa, 3aKk0H coxpaHeHUs
MEXaHMYECKON DJHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCA, MPUHLHUI CYINEPIO3UIUU CHUJl,
MPUHLNI PABHOINPABUS HMHEPIHUATIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPUI0 CTPOEHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBSI3b CpPEAHEH KHUHETUYECKOW SHEpPruu
TEIJIOBOTO  JBMKCHHUSI MOJIEKYJI C  aOCOJIIOTHOW  TeMIlepaTypoil, TEpBBIA 3aKOH
TEPMOJMHAMUKHU, 3aKOH COXPAHEHMs DJIEKTPUUYECKOro 3apsna, 3akoH KyloHa, mpu 3ToM
paznuyaTh CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA, €M0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanu1bl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMIBLI JCUCTBUS MAaIIUH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS UX O€30MACHOIO UCTIOIb30BAHUS B MIOBCEAHEBHOM JKU3HMU;

BBITIOJTHATh KCIIEPUMEHTHI 10 MCCIICIOBAHUIO (DPU3MYECKUX SIBICHUN U MPOLIECCOB C
WCIOJB30BAaHUEM TIPSMBIX M KOCBEHHBIX H3MEpPEHUW, npu dSToM (GHOPMYJIUPOBATH
npoOjemMy/3agady Y THUIOTE3y Y4YeOHOro OSKCIEpPUMEHTa, COOupaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHMS, TIPOBOAUTH OMBIT i (POPMYJITMPOBATH BHIBOIBI;

OCYIIECTBISATh TPSIMbIE M KOCBEHHBIE M3MEpEHUs (DU3NYECKUX BEIUYHH, MPU ITOM
BBIOMPATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS] U UCIOJIb30BaTh M3BECTHHIE METOJIBI OIECHKH
MOTPEMTHOCTEN U3MEPEHN;

MCCTIEOBAaTh 3aBUCUMOCTH MEXKIY (PU3NYECKUMH BEITUYMHAMH C MCIOJb30BaHUEM
OPSIMBIX W3MEPEHUN, MPU ITOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATH pPE3yJIbTaThl
MOJIy4YeHHON 3aBUCUMOCTU (PU3HUECKUX BEJIUYHMH B BUE TAOJIUIl U TPAPUKOB, 1€7aTh BHIBOIbI
10 pe3yJibTaTaM MCCIIEIOBAHMS;



coOmo1aTh MpaBuiia 0€30MacHOTrO TPyJAa MpU MPOBEIECHUU HCCIEIOBAaHUN B paMKax
y4eOHOTO JKCIIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOM U MPOEKTHOM JESITeNIbHOCTU C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00paTOpHOro 000pyAOBAHMUS;

pemiath pacu€THbIE 3aJaud C SBHO 3aJaHHON (U3UYECKON MOJENbIO, HCIONb3Ys
¢u3MYecKue 3aKOHbI W TIPHUHIIMIBI, HA OCHOBE aHajdW3a YCIOBUS 3aJaddl BBIOMPATH
(MBUYECKYIO0 MOJIEIh, BBIACIATh (PU3NUECKUE BEINIMHBI U (POPMYIIBI, HEOOXOIUMEIE IS €€
pEIIeHMS, TPOBOIUTH PACUETHI M OIICHUBATH PEATBHOCTD TIOYYCHHOTO 3HAYCHUS (PH3nIeCcKOi
BEITUYMHBL;

peraTh KaueCTBEHHBIC 3a/1a4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUHUBYIO IIETIOUKY
pacCykJIeHU ¢ OTIOPOM Ha N3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PM3HUCCKUE SIBIICHUS;

UCIIOJIb30BaTh MpPU PEIICHUH Y4yeOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIC
TEXHOJIOTUH JJIsl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALUU U TPEJCTABICHUS yUeOHON U
HAy4YHO-TIOMYJISIPHOM HH(OPMAIIUU, TOJIYYCHHOW W3 Pa3IUYHBIX MCTOYHHUKOB, KPUTHUYECKHU
aHAJIN3UPOBATh MOJMyYaeMyt0 HHPOpPMaAIIUIO;

PUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B PA3BUTHE
HayKd, 0OBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHWS MO (U3UKE B TMOBCETHEBHOW >KU3HU IS
oOecrieueHus: 0€30MacCHOCTH IPH OOpAILIEHUH C TPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMH,
JUISl COXPAHEHHUS 37I0POBbS U COOJIIOICHUS HOPM IKOJIOTUYECKOTO TOBEAEHHUS B OKpYKarolen
cpene;

paboTaTh B TPYIIIE C BBIMOJHECHUEM PA3IMYHBIX COIMATBHBIX POJICH, MJIaHUPOBATH
paboTy IpyIIbl, pallMOHATIBLHO PACHPEAEIATh 00A3aHHOCTH U IJIAHUPOBATH JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIlHsX, aJICKBATHO OIICHUBAThH BKJIAJl KAKIOTO U3 YYACTHUKOB TPYIIIIHI B
pelieHre paccMaTpruBaeMon MPOOIEMBI.

K xoniry o6yuenus B 11 kiacce npeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOKHBI
oTpaxaTh CHOPMHUPOBAHHOCTH y 00YUAIOIIUXCST YMEHHI:

JIEMOHCTPUPOBATH HA IPUMEPAX POJIb U MECTO (HMU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAY4YHOU KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKON
JESATEIBLHOCTH JIFOJICH, IIEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTHUHBI MUPA;

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJIEICH: TOYCUHBIN
ANIEKTPUUYECKUN 3apsij, JIyd CBETa, TOUYCUHBIM HCTOUYHHK CBETA, sJIEpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO si/ipa MpU pelieHur (PU3nuecKux 3ajay;

pacrio3HaBath (pU3MUYECKUe SBICHUS (MPOLECChl) U OOBSICHATh MX HAa OCHOBE 3aKOHOB
ANCKTPOAMHAMUKNA U KBAHTOBOM (DMBUKH: DJIEKTPUYECKas MPOBOJUMOCTb, TEIJIOBOE,
CBETOBOE, XUMHUUYECKOE, MAarHuTHOE JICMCTBHUS TOKa, B3aUMOJCHCTBHE MAarHuTOB,
AJICKTPOMArHUTHAs WHIYKIWSA, JACHCTBHE MAarHUTHOTO TIOJS Ha TIPOBOAHUK C TOKOM H
JBYDKYIIAMCS — 3apsii, DOJCKTPOMArHUTHBIE KOJEOAHWS W  BOJIHBI, NPSIMOJIMHEWHOE
pactpocTpaHEHUE CBeTa, OTpaKEHWe, MpeomiieHue, uHTepdepeHuus, Aubpakiuus u
MTOJISIPU3AIIMS CBETA, JUCIIEPCHs CBeTa, poTodmekTpruaeckuii 3¢ dexT (pororddekr), cBeToBOC
JaBJICHUE, BO3HWKHOBEHHE JIMHEWYATOTO CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas U
MCKYCCTBEHHAS paIMOAKTUBHOCTB;

OMHCHIBATh M3YUCHHBIC CBOMCTBA BEIIECTBA (JIECKTPUUCCKHE, MATHUTHBIC, ONITUYECKUE,
ANEKTPUYECKYI0 MPOBOAMMOCTh PA3IMYHBIX Cpell) M DAJIEKTPOMArHUTHBIE —SIBJICHUS
(mpouecchl), HUCMONB3Ys (PU3NYECKHE BEIUMYMHBI: DJIEKTPUUYECKUNM 3apsi, CuiIa TOKa,
AIEKTPUUECKOE HANpsDKEHHE, 3JIEKTPUYECKOE COMPOTUBIICEHHWE, PA3HOCTh MOTEHIIUAJIOB,
AIEKTPOJBIKYIIAS cuiia, paboTa TOKa, MHAYKIMS MArHUTHOTO MOJs, cuiia Ammepa, cuia



JlopeHuia, THAYKTUBHOCTb KaTYIIKH, HEPTHS JIEKTPUUECKOTO0 U MarHUTHOTO TOJIEH, TIEPUO/T
M 4YacTtoTa KojeOaHuil B KoyieOaTeIbHOM KOHTYpe, 3apsj M CHJIa TOKa B IpoIlecce
TrapMOHUYECKUX DJIEKTPOMArHUTHBIX KOoJieOaHMi, (hOKyCHOE pacCTOSTHUE U ONTHYECKas Cujia
JIMH3BI, TIPU ONMCAHUU MPABUIILHO TPAKTOBATh (PU3UUECKUN CMBICI UCTIONB3YEMBIX BEJIUYHH,
UX O0O3HAYEHUS W CIUHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO
BEIIMYUHY C IPYTUMHU BETUIHNHAMUY;

OMKCHIBATh W3yYCHHBIE KBAHTOBBIC SBJICHUS M TPOIECCHI, WCIONB3YS (U3HUCCKHE
BEIIMYUHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETA, SHEPTHS U
UMITyJIbC (POTOHA, TIEPHOJ TOJIypaclana, dHEPTUs CBSI3M aTOMHBIX SJEp, MPU OMHCAHUHU
MPaBUJILHO TPAKTOBATh (DU3UYECKUN CMBICT HCITOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS U
€AMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C APYTUMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HaUeHUE (PU3UUECKON BEIIMUUHBI,

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCIOJIb3Ys (PU3UUECKUE 3aKOHBI U
OpUHIUIBEE: 3akoH Owma, 3aKOHBI MOCTEAOBATEIBHOTO W MapalyIeIbHOTO COCAMHEHUS
MPOBOJIHUKOB, 3akoH Jlkoyns—JleHIia, 3aKOH AJIEKTPOMATrHUTHOM WHIYKIIUH, 3aKOH
MPSIMOJIMHEMHOTO PACIIPOCTPAHEHUs CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEITIOMIICHHUS
CBeTa, ypaBHeHHe OWHIITeHHA s GoTodPdeKrTa, 3aKOH COXpPAHEHUS SHEPIHH, 3aKOH
COXpaHEHUSI WMMITYJIbCa, 3aKOH COXpaHEHHS SJIEKTPUUYECKOTO 3apsiia, 3aKOH COXPaHCHHUS
MacCcOBOTO YHCIIa, TOCTyaaThl bopa, 3aK0H pajiioaKTUBHOTO pacrajia, MpH 3TOM pa3IndaTrh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHIECKOE BBEIPAKCHHUE M YCIOBHSI (TPaHMIIHI,
00J1aCTH) MPUMEHUMOCTH;

OTIpEIeNATh HAMPaBJICHNUE BEKTOPA MHAYKIIUH MarHUTHOTO TTOJIsI IPOBOTHUKA C TOKOM,
cuibl Amriepa u cuisl Jlopenua;

CTPOUTH U OMUCHIBATH N300paKEHNE, CO3/1aBAEMOE TIJIOCKUM 3€pPKajioM, TOHKOM JIMH30M;

BBITIOJIHATHh KCIEPUMEHTHI M0 WCCICAOBAHHUIO (DU3UYECKUX SIBJICHUN U TPOIIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX M3MEpPEHHWil: TMpu dSTOM (opmynupoBaTh
npobiieMy/3agadyy W THIOTE3y YYEOHOro OKCIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3
MPEIIOKEHHOTO 000PYyI0BaHMUS, POBOIUTH ONBIT U (DOPMYIIMPOBATH BHIBOIBI;

OCYIIECTBISITh TIPSIMbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BETUYHH, MPU ITOM
BBIOMPATh ONTUMAJIBHBIA CITOCO0 U3MEPEHUS W WCIOJIB30BaTh M3BECTHBIE METOJBI OIECHKH
MOTPEIIHOCTEN N3MEPEHNN;

WCCICIOBATh 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH C HCIOJB30BAaHUEM IPSMBIX
WU3MEPCHHI: TPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, PUKCHUPOBAThH PE3yJIbTATHI MOTyUYCHHON
3aBUCUMOCTH (U3MUYECKUX BEJIMYWH B BHJE TaONWI] W TpaduKOB, JejJaTh BHIBOABI IO
pe3yJibTaTaM MCCIIeOBAHNUS;

coOmroaTh mpaBuia 0e30MacHOro TpyAa MPU MPOBEASCHUH HMCCIEIOBAHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4YEOHO-MCCIENOBATENLCKOM M TMPOEKTHOM ACSITEIBHOCTH C
MCIIOJIb30BAaHUEM M3MEPUTEILHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemarh pacuy€THpIE 3aJa4d C SBHO 3aJaHHON (DU3UYECKON MOICNbIO, HCIONb3YS
¢bu3nYecKkue 3aKOHbI W TIPUHIIMIBI, HA OCHOBE aHajdn3a YCIOBUS 3aJa4dl BBIOWpATh
(MBUYECKYIO0 MOJIEIh, BBIACIATh (PU3NUECKUE BEITUIUHBI U (POPMYIIbI, HEOOXOIUMBIE IS €€
pEIIeHMs], TPOBOIUTH PACUETHI M OLICHUBATh PEATBHOCTD MOJTYUYCHHOTO 3HAYCHUS (PU3NYECKOi
BEJIUYMHBL;

peniaTh KaueCTBEHHbIE 33/la4: BHICTPAUBATh JIOTHYECKH HEMPOTUBOPEUUBYIO LIETIOUYKY
pacCyXJIeHU ¢ OMOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UUECKUE SIBJICHUS;



UCIIONb30BaTh IPHU pEIIeHUH Y4eOHBIX 3a/ad COBpPEMEHHbIe HH(OpMAIIOHHBIE
TEXHOJIOTUH IS TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAILIMM U NPECTaBICHUS Y4eOHOH U
HAYYHO-TIOMYJISIpHONM MH(pOPMAalNK, MOJIYYeHHOW U3 Pa3IUYHBIX MCTOYHUKOB, KPUTHUYECKH
aHAJM3UPOBATH MOJIy4yaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPUHLUIBI JIEHCTBUS MAIIWH, MNPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO UCIIOIb30BAHUS B TOBCEAHEBHOM KU3HHU;

MPUBOIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYyKH, B 00BSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B TOBCEIHEBHON KHU3HU IS
oOecrieueHus1 0€30MaCHOCTH IPH OOPAILEHNH C TPUOOPAMU U TEXHUYECKUMHU YCTPOMCTBAMU,
111 COXpAHEHHUS 37I0POBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPY KAIOIIEH
cpene;

paboTaTh B IpyHIe C BBINOJIHEHUEM pA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH
paboTy Ipynmbl, pallMOHAIBHO PACIPEAEIATh 00S3aHHOCTH U IIAHUPOBATH JAESATEILHOCTD B
HECTaH/IapPTHBIX CUTYAlMUsIX, aIeKBATHO OLICHUBATh BKJIAJ KaX/10r0 U3 YYaCTHUKOB I'PYMIIbI B
pelIeHne paccMaTpUuBaeMON IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC

KosmyecTBO 4acoB

DJIeKTPOHHbIE
(undpossbie)

Ne i/ HaumeHoBaHHe pa3/1e/10B H TeM NPOrPaMMbl Beero KonTtpoabnbie MpakTHyecKue oBpazoBaTeNbHbIE
paboTsI paboTsI pecypebt
Pazgen 1. ®PUIUKA U METOAbI HAYYHOI'O ITIO3HAHUA
®dusukKa 1 METOAbl HAYYHOT'O Bubmmoreka HOK
1.1 2 https://m.edsoo.ru/7f
IMO3HAHUS 41b72
Hroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6nmmoreka [IOK
2.1 Kunemartuka 5 https://m.edsoo.ru/7f
41bf72
bubnunoreka LIOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f
41bf72
bubnunoreka LIOK
2.3 3aKOHBI COXpaHEHHsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f
41bf72
Hroro no pazueny 18

Pasnea 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJUNHAMUKA

OCHOBBI MOJIEKYJISIPHO- Bubmiorexa LIOK
3.1 . 9 1 https://m.edsoo.ru/7f
KHHETUYECKOW TeOpUn 11072
bu6nmorexa LIOK
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/7f
41bf72
bu6mmoteka IIOK
3.3 ArperaTHH;COCTOﬂHM 5 https://m.edsoo.ru/7f
BeriecTBa. Pa3oBbIe MEPEX0/Ibl 41bf72
Hroro no paszneny 24
Pa3nen 4. 9JIEKTPOJINHAMUKA
bubmmoteka IIOK
4.1 DneKTpocTaTHKa 10 1 https://m.edsoo.ru/7f
41bf72
N N bubmuoreka [{OK
4.2 HOCT,EMHHHH DJICKTPIHCCIHH 12 1 https://m.edsoo.ru/7f
TOK. TOKH B pa3jIMuHBIX Cpeaax 41bf72
Hroro mo pazueny 22
PezepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOI'PAMME




11 KJTACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
HauMenoBanue
n a3/1eJI0B U TeM K 11 (ungposere)
/o E OI; - Beero Oﬁl-ITPOJIBHLIe [:jaKanecmle 06pazoBaTebHbIE
porp PaooThI PaooThI pecypebl
Pazpen 1. 9JIEKTPOANHAMUKA
11 g/{;er;n R 11 1 3 Bubmiorexa LIOK
' p https://m.edso0.ru/7f41c97¢
WHIYKLIUSA
Hroro no pazgeny 11
Paznea 2. KOJIEBAHUS U1 BOJIHbBI
M
2.1 3HZ§2H2;{42§E?;[:HG 9 1 Bubmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
KOJIEOaHUs
M
2.2 3)127:(2112;2??{1;1;;516 5 1 Bubmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
BOJIHBI
bubmuoreka [JOK
2.3 | Onmixa 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

OCHOBBI CIIEIHAIbHOM

bubmuoreka [JOK
3.1 Tteopun 4 1 https://m.edso00.ru/7f41c97¢
OTHOCUTCIBbHOCTHU
Htoro mo pasaeny 4

Paznen 4. KBAHTOBAS ®U3UKA

41 DJIEeMEHTHI KBAaHTOBOMU 6 bubmuoreka [JOK
' OIITHKH https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.2 Crpocnue atoma 4 https://m.edso00.ru/7f41c97c
bu6mmorekxa [IOK
4.3 ATomHoe A1po 5 https://m.edso00.ru/7f41c97c
Hroro no paszneny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

51 DOneMeHThl aCTPOHOMUU 7 1 bubnnorexa [JOK
1 acTpOPU3UKH https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 7
Pazgen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Oo6o0maromee 4 bubmuoreka [JOK
IIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro mo pazueny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
INPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 10 xrace/ Msakumes I'.4., bByxosues b.b., Corckuit H.H. mox penaxmueit
[TapdentneBoii H.A., Akumonepnoe o6mectBo «M3narensctBo «lIpocsemienne

» ®usuka, 11 kimacc/ Maxumes I'.J1., bByxosues b.b., Yapyrun B.M. nox penakiueit
[TapdentneBoii H.A., Akunonepnoe o6mectBo «M3narensctBo «lIpocsemienne

[{udposkie u 3neKTPOHHBIC 00pa30BATEIBHBIE PECYPCHI

https://myschool.edu.ru/ - MosllIkona

https://edsoo.ru/metodicheskie videouroki/

https://resh.edu.ru MIHTepakTUBHBIE YPOKHU 110 BCEMY IIKOJIBHOMY Kypcy ¢ 1-ro mo 11-i kimacc
JYYIIUX YYUTENIeH CTpaHbl MpenocTaBisieT «Poccuiickast 3JIeKTPOHHAS IIKOJIa
https://resh.edu.ru - IHTepakTHBHBIC YPOKH IO BCEMY HIKOJIBLHOMY Kypcy ¢ 1-ro mo 11-# kiace
JyYIIUX YYUTENeH CTpaHbl MpeaocTaBisieT «Poccuiickast SIeKTPOHHAS ITKOJIA
http://school-collection.edu.ru/ — 3to KoyuIeKIMsS 00pa30BaTEIbHBIX PECYPCOB IO Pa3HBIM
npeMeTaM U JUIs Pa3HBIX KJIACCOB

https://education.yandex.ru/home - Miaamme mIKOJIbHUKA CMOTYT MPOAOJDKUTH 3aHATHUS TI0
PYCCKOMY SI3BIKY M MATEMaTHKE C MIOMOIIBIO cepBHca «SIHACKC. Y UeOHUKY
https://www.yaklass.ru — ITpoBepuTh, Kak JETH YCBOWJIM MaTepHal, YYUTEISIM IMOMOXKET
«SKnacey

«Yum.py» https://uchi.ru/
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