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PabGouass mporpamma mo ydeOHOMy mpenmery «Pusmka» (0a30BBI ypOBEHB)
(mpenmeTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE TIPEAMETHI») (Jajgee COOTBETCTBEHHO -
nporpamMma 1o ¢pusnke, GU3NKa) BKIIOYAET MOSICHUTEIBHYIO 3aIIUCKY, COJEPKAHUE O0yUCHHUS,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHS IPOTPaMMBI TI0 (PU3UKE.

[TosicHuTenpHas 3amMcKa OTpakaeT oOOIIMe Mend M 3aJa4d H3y4eHUus (U3MKH,
XapaKTEPUCTUKY IICUXOJIOTHYECKUX MPENOCHIIOK K €ro H3y4eHHI0 00y4yarouMuUCs, MECTO B
CTPYKTYpe y4eOHOro IUIaHa, a TaKKe NOAXOAbl K OTOOPY COAEp)KaHUs, K OIpeesICHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB.

Coneprxanue o0yueHHsI pacKpbIBAET COAEPIKATEIbHbIE TMHUHU, KOTOPBIE NPEIaratoTcs
JUIsL 0053aTEILHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPEIHETO 001Iero 0Opa3oBaHusl.

[Tnanupyemble pe3yabTaThl OCBOSHHS MPOrPaMMBI IO (PH3UKE BKIIOYAIOT JTHNYHOCTHBIE,
METaIlpeIMETHbIE Pe3yJbTaThl 32 BECh MEPUOJ] OOYYEHHST Ha YpPOBHE CpPEIAHEro O0IIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yYaroIIerocs 3a KaKabli roJl 00y4eHusI.

[TosicuuTenbHas 3amUCKa.

[IporpamMma mo ¢usuke 0a30BOro ypoBHsS Ha YPOBHE CpPEIAHEr0 00IIero oopazoBaHus
pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS OCHOBHOI
oOpasoBarenbHOM mporpammbl, mnpeactaBieHHBIX B DPI'OC COO, a Ttakke ¢ y4eToM
denepanbHOll paboueill mporpamMmbl BOCIHUTAHUS U KOHIENIMM IPENOAABaHUS y4eOHOTro
npeamera «®Pusmka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoit  dDenepanmu,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE IPOIPAMMBIL.

Copepxanue mporpamMmbl 1o (U3UKE HAIMpaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-
HAy4YHOI KapTuHBI Mupa oOyuatonuxcs 10-11 knaccoB npu o0ydyenun ux ¢pusnuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHUCTEMHO-JESATENbHOCTHOrO moaxoxa. IIporpamma mo ¢Qusuke
cootBercTBYeT TpeboBanusM PI'OC COO kx miuaHUpyeMbIM JTUYHOCTHBIM, MPEIMETHBIM H
MeETanpeMETHBIM pe3ybTaTaM OOY4YEeHHMs], a TAKXKE YUUTHIBAET HEOOXOAUMOCTh peaan3aluu
MEXIPEIMETHBIX CBSI3e€d (DU3UKHM C €CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMU TMpeAMeTamu. B Heit
OTIPEIETISIIOTCSI OCHOBHBIE 1IN U3Y4YeHHS (PU3UKHU Ha YPOBHE CpeiHEro o0I1ero oopa3oBanus,
IUTAaHUpPYEMbIE pPEe3yJbTaTbl OCBOCHHUA Kypca (U3MKU: JMYHOCTHBIE, METalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpOBHE).

[IporpamMma no pu3uke BKIIOUYAET:

[Tnanupyemblie pe3yabTaThl OCBOCHHUS Kypca (GU3MKH Ha 0230BOM YPOBHE, B TOM YHCIIE
MpeIMETHBIC PE3yAbTAThI MO T0JIaM O0yUYEHUS;

Coneprxanue yuebnoro npeamera «du3nkay» 1o rojgam ooydeHus;

[IporpaMMa mo ¢u3nke MoOKeT OBITh HCIOJIb30BAaHA YUHUTEISIMM KaK OCHOBA st
cocTaBlieHMsl CBoMX pabOouux mnporpamm. Ilpu paspaborke paboueil nporpammsl B
TEMaTHYECKOM IUIAHMPOBAHUM JIOJDKHBI OBITh yUYTEHBl BO3MOXXHOCTH HCIOJb30BaHUS
ANEKTPOHHBIX  (IIU(MPOBBIX)  0O0pa30BaTENBHBIX  PECYpPCOB,  SBISAIOMMXCA  y4eOHO-
METOJUYECKUMH MaTepuaiamMu (MyIbTHMEIUHHBIC MPOTPAMMBI, JIEKTPOHHBIC YYEOHUKH U
3a/Ia4YHUKH, DIIEKTPOHHBIE OMOIMOTEKU, BUPTyaldbHbIE JaOOpaTOpUU, UTPOBBIC MPOTPAMMBEI,
KOJUIEKIIMA IU(POBBIX 00pa30BaTENbHBIX PECYPCOB), PEATUIYIOMIMMH TUIAKTHYESCKHE
BO3MOXXHOCTH HWH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHH, COAepX)aHHe KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIHCTBY 00 00pa30BaHUU.

[IporpamMMa mo (u3MK MpenocTaBisSeT BO3MOXHOCTh [UIsl pealu3alid Pa3IUYHBIX
METOJMYECKUX IOAXO0/M0B K OpraHu3auuu oOyueHus (U3MKe NpPU YCIOBUU COXPaHEHUS
00s3aTeNbHOM YacTH coIep KaHUsI Kypca.



®dusnka Kak Hayka o Haubosee OOIIMX 3aKOHAaX IMPHUPOJbI, BBICTyNAas B KauecTBE
y4eOHOTo TMpenMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY 3HaHMHA 00
okpyxatomeM mupe. llkonpHBIN Kypc Pu3HKH - cHCTeMOOOpa3yromuil il eCTeCTBEHHO-
HAYYHBIX y4EOHBIX IPEAMETOB, TOCKOIbKY (PM3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U
SBIICHUH, W3y4aeMbIX XUMHUEH, Owosorueut, Qusudeckoid reorpagueii M acTPOHOMHUCH.
Hcnonb3oBaHue M akTMBHOE NpPHUMEHEHHME (HU3MUECKUX 3HAHUM oIpenesseT Xapakrep M
pa3BUTHE pa3HOOOPa3HBIX TEXHOJIOTUH B cdepe IHEPreTHKHU, TPAHCIIOPTa, OCBOEHUSI KOCMOCA,
IIOJIy4EHUSI HOBBIX MAaTEPUATIOB

C 3aJaHHBIMM CBOWCTBaMM U Jpyrux. M3ydeHue (Qpu3MKH BHOCUT OCHOBHOW BKJaJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa OOydYaromuxcs, B (OPMHPOBAHUE
YMEHUH TPUMEHATh HAyYHBIH METOJ TIO3HAHUS TPH BBINOJHEHUH WMH Y4E€OHBIX
UCCIIE0BAHUMN.

B ocHOBYy kypca (pu3uku Ans ypoBHS CpeAHEro oOmero o0pa3oBaHUs MOJOKEH P
UJEH, KOTOpbIE MO’KHO PaCCMaTPUBATh KAK IPUHIUIIBI €r0 IOCTPOCHUS.

Wnes nenoctHoCcTH. B COOTBETCTBUM € HEW KypC SBISETCS JOTMYECKH 3aBEPUIEHHBIM,
OH COZIEP>KUT MaTepuall U3 BCeX pa3/ienoB (PU3UKH, BKIOYAET KaK BOIPOCHI KJIACCUYECKOH, TaK
U COBPEMEHHOHN (U3UKU.

Wnes renepanusanuu. B cooTBeTcTBUU ¢ Hel Marepuan Kypca (GU3HKH 0O0BeAUHEH
BOKpYT (u3ndeckux Teopuil. BenynmM B Kypce sBiseTcss pOPMHPOBAHUE TPEICTABICHUIN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BELIECTBE U IOJIE.

Nnes rymanwrtapusanmu. Peanmsanuss wuaed  NpeanosiaraeT — MCIHOJIb30BaHUE
IYMaHUTapHOI'O IMOTEHIMaNa (hU3NYECKONM HayKH, OCMBICICHUE CBSA3M DPa3BUTUSA (PU3MKH C
pa3sBUTHEM OOILECTBA, a TAK)KE C MUPOBO33PEHUECKUMHM, HPABCTBEHHBIMU U 3KOJIOI MUECKUMHU
npoOeMaMu.

Wnes npuxinaaHoil HanpaieHHocTu. Kypc ¢usuku mnpennoiaraer 3HaKOMCTBO C
LIMPOKUM KPYrOM TEXHUYECKMX U TEXHOJIOTMUECKUX IPUIIOKEHUH H3YyUEHHBIX TEOPUH U
3aKOHOB.

Nnes skosoruszanyy peajmnsyercsl MOCPEICTBOM BBEICHHS JJIEMEHTOB COIEP/KAHMUS,
MOCBSIIEHHBIX YKOJIOTMYECKUM MPOoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBA3aHbI C Pa3BUTHEM
TEXHHUKH U TEXHOJIOTUH, a TaK)Ke 00CYXAEHUS TPOoOJIeM palliOHAIBLHOTO IPUPOIOTOIb30BaHUS
U 3KOJIOIMYeCcKOoi 0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (pU3MKH Ha ypOBHE CpPEeTHEro 00IIero oopazoBaHus
ABIISIOTCS (pu3ndeckue Teopud ((pOopMHpPOBAHME MPEICTABICHUH O CTPYKTYpe MOCTPOCHHUS
¢u3nueckoil Teopuu, poiau (GyHAAMEHTAIBHBIX 3aKOHOB U TNPUHIMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSIX O TPUPOJIE, IPaHULIAX TPUMEHUMOCTH TEOPUH, JUIsl OIMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-esATeTbHOCTHBIA TOIXO0/ B Kypce (PU3HMKH peaTu3yeTcsl MPEeXe BCEro 3a
CU€T OpraHU3aIUH SKCIEPUMEHTAILHOM 1eATENbHOCTH 00yYaromIMXCsl.

Jlns 6a30BOro ypoBHsI Kypca (PM3HMKH - 3TO MCIOJIb30BaHHE CHCTEMBbl (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTJAOOPAaTOPHBIX pabOT, KOTOPHIE B IpOrpaMme 1o pU3UKe
00BbeTMHEHBI B OOIIMI CIMCOK YUEHHYECKUX MPAKTUYeCKHX paboT. BrigeneHue B ykazaHHOM
nepevyHe J1abopaTOpHbIX pabOT, MPOBOJUMBIX JUISI KOHTPOJS M OLEHKH, OCYIIECTBIISIETCS
y4yacTHUKaMU 0Opa30BaTeIbHOrO Ipolecca HCXOoJsi M3 OCOOEHHOCTEH IUIaHUPOBAHUSA U
ocHaleHus: kaOuHera ¢usuku. [Ipum »TOM obOecrneunBaeTcss OBJIaJeHHE OO0YYAIOIIMMHCS
YMEHMSIMH TPOBOJIUTH KOCBEHHBIE H3MEpPEHUs, MCCIEAOBAHUS 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYMH U MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPETOKEHHBIX TUIIOTES.



Pemenne pacu€THBIX W Ka4yeCTBEHHBIX 3aJad C 3aJaHHON (PU3MUYECKOW MOJENbIo,
MO3BOJIAIOIIEE MPUMEHATHh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJHOrO pasjeia
Kypca, Tak 1 UHTETPUPYsI 3HAHUS U3 Pa3HbIX pa3eioB. s KauecTBEHHBIX 3a7a4 IPUOPUTETOM
SBIISIOTCS 3aJaHUsl Ha OOBSICHEHHE NPOTEKaHUS (M3NYECKUX SIBJICHUH W TPOIECCOB B
OKpY’Karolien Xu3HH, TpeOyromue BpiOOpa (pu3nuecKkod MOJENU A CUTYallud MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBun ¢ TpeboBanusimu PI'OC COO k marepuaqbHO- TEXHUYECKOMY
obecrieyeHH0 y4eOHOro mnpouecca 0a30BbIi ypOBEHb Kypca (PM3UKH Ha YPOBHE CPEIIHETO
o01iero oopazoBaHMsl JOIKEH U3Yy4aThCsl B YCIOBUAX MPEIMETHOrO KabuHeTa (pU3MKKU WK B
YCIIOBHUSAX UHTETPUPOBAHHOTO KaOWHETa NPEMETOB €CTECTBEHHO-HAYYHOT0 KA. Hanuuue B
KabuHeTe (PU3MKKU HeOOXOAMMOTO JIAOOPATOPHOTO 0OOPYAOBAHHS /IJIS BBITIOJIHEHHS YKa3aHHBIX
B IporpamMme MO (U3MKE YYEHHYECKUX MPAKTUYECKUX pPadOT U JEeMOHCTPAIIMOHHOTO
00opymoBaHus 00s3aTEIBHO.

JleMOHCTpallMOHHOE 000pynoBaHHE (OPMUPYETCS B COOTBETCTBUHM C HPUHIMIIOM
MHUHHMMAaJIbHOM TOCTaTOYHOCTH U 00ECIIeYMBAET MIOCTAHOBKY MEPEYHCICHHBIX B IPOrpaMMe 110
¢u3uKe KIIOYEBBIX JEMOHCTPALMI IJI HUCCIEAOBAaHUS H3ydaeMbIX SIBICHUH U IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JIaGoparopHoe 000pyI0BaHKE IJIs1 YICHUYECKUX MPAKTHUECKUX paboT hopMHUpyeTcs B
BUJIC TEMaTHUYECKUX KOMIUIEKTOB M OOECreunBaeTcs B pacdyére OJHOrO KOMIUIEKTA Ha JBYX
oOyyaromuxcs. TemMarndeckue KOMIUIEKTHI JTAOOpaTOPHOTO OO0OpYIOBaHUS IOJDKHBI OBITh
IIOCTPOEHBI Ha KOMITJIEKCHOM HCIIOJIb30BAHUM aHAJIOIOBBIX U HU(POBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

dopmMupoBaHUE HHTEPECca U CTPEMIICHHS 00YyJaIOLINXCSl K HAYYHOMY U3YUYECHUIO

IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

PazButue mpencraBieHHMl O HaydyHOM MeETOJE€ IO3HaHMA U (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYXKAIOIIUM SIBICHUSM;

dopMHUpoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yu4€HUs OCHOB CTPOECHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dopmupoBaHuEe YMEHHUI 00BACHATH SIBIEHUS C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIIbCTB;

dopmupoBaHUe NPEJCTABICHUN O POl (GUMKU JUISL PA3BUTHUS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTikeHHe THX 1ieNieil obecneunBaeTcs peleHueM CIeIyoIX 3ajad B mpolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIero 0opa3oBaHusI:

[Ipno6perenue cucreMsl 3HaHUNA 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOpUSX, BKIIOYAas MEXaHUKY, MOJEKYISApHYIO0 (GHU3HKY, 3JIEKTPOJWHAMUKY, KBAHTOBYIO
(bU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

dopMupoBaHHE YMEHUN TNPUMEHATh TEOPETHUYECKUE 3HAHUA M OOBIACHEHHS
¢u3nUecKux ABICHUN B MPUPOJAE U U NPUHATHS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM
KHU3HH,

OcBoenne crnocoOOB peIIeHus] Pa3TUYHBIX 33734 C SBHO 3aJlaHHOM (U3UUECKOM
MOJIeIbIO, 3a/lad, MOJAPa3yMEBAIOIIUX CaMOCTOSTENbHOE co3/laHue (U3MUYECKONH MOJeNH,
COOTBETCTBYIOLIEH YCITOBHIM 3a/1a4H;

[Tonnmanue (U3MUECKUX OCHOB U MPUHLIUIIOB JEHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO CPENY;



OBrnazneHue METoJaMH CaMOCTOSTEIBHOIO MJIAHUPOBAHUS U MPOBEIEHUS (HU3MUECKUX
OKCIIEPUMEHTOB, aHAlU3a W HMHTEPHpETaluyd WHQPOPMAIUHU, ONPEICICHUS IOCTOBEPHOCTH
IIOJIyYEHHOT'O pE3yJIbTaTa;

Co3znanue ycinoBHi i pa3BUTHSI YMEHUIN TPOEKTHO-UCCIIE0BATEIbCKOM, TBOPUECKON
JESTEIIbHOCTH.

OO6miee yMca0 YacoB, PEKOMEHJOBAHHBIX I M3ydeHus ¢usuku - 136 gacos: B 10
Kyacce - 68 yacoB (2 Jaca B Henenio), B 11 kitacce - 68 yacoB (2 yaca B HE/IEIIO).

[Ipennaraemselii B mporpamme 1o (usuke nepevyeHsb JadOpaTOPHBIX U MPAKTHUECKUX
paboT sABIsIETCS PEKOMEIOBAHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHUS Ja00PATOPHBIX paboT
Y OIBITOB C YYETOM UHANBUAYAIBHBIX OCOOEHHOCTEH 00yUYarOIIIXCSI.

JIro6ast pabouasi mporpaMma JOJDKHA MTOJTHOCTBIO BKIIFOYATH B ce0s1 coJlepyKaHue TaHHOK
pOTPaMMBI 10 (pu3HKe.

B otnenpHBIX caydasx Kypc Gpu3nku 6a30BOTO YPOBHS MOXKET U3y4aThes B 00bEMe 204
yaca 3a J1Ba roja ooydenus (3 4 B Hegemo B 10 u 11 knaccax). B aTom ciryyae yBenuuuBaeTcst
He MeHee ueM 10 20 9 pe3epBHOE BpeMsi, KOTOPOE HCIOIB3YETCS YUUTEIeM Uil U3YUYCHUS
BOIPOCOB, TECHO CBSI3aHHBIX C BHIOpaHHBIM MpoduieM o0yueHus, U YBEIUUUBACTCS yueOHast
Harpy3ka, OTBOJAMMAs Ha U3y4YE€HHUE MEXAaHUKH, MOJIEKYJISIPHON (PU3UKU U 3IEKTPOIUHAMUKH,
3a CY€T pacIIMpeHHs yucia J1adopaTOPHBIX PabOT MCCIIE0BATENbCKOIO XapakTepa U ypOKOB
pelIieHus: KaueCTBEHHBIX M PaCUETHBIX 3a/1ad.

Conepxanne ooyuenus B 10 kiacce.

Pazpgen 1. ®usuka 1 METOABI HAYYHOIO ITO3HAHUS.

®dusuka - HayKa o npupoze. Hayunsie MeTO/Ibl MMO3HAHUA OKpYXkaromiero Mmupa. Pomib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue Gpu3nUECKUX SBICHUM U porieccoB. Hayunsie runores3sl. @uznyeckue
3aKOHBI M TEOpUU. [ paHUIIbI MPUMEHUMOCTH (HU3NUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponbp u Mecto ¢usuku B popMHpOBaHUM COBPEMEHHOW HAYyYHOM KapTUHBI MUpaA, B
MPAKTUYECKOHN JESITEeIbHOCTH JIIO/IEH.

JleMoHcTpanum.

AHanoroBblie ¥ U(GPOBBIE U3MEPUTEIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Paznen 2. Mexanuka.

Tema 1. Kunematuka

Mexanunueckoe aBuxkeHue. OTHOCUTEIBHOCTh MEXAHMYECKOro NBMKeHHs. CucreMa
orcué€ra. Tpaekropus.

[Tepemerienue, cKOpoCcTh (CpedHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOpPEHUE
MaTepUaIbHOM TOYKU, UX TTPOEKIIUU HA OCH CUCTEMBbI KoopAuHaT. ClIoKeHHe epeMeIeHu 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIKEeHUE. | paduku 3aBUCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMENICHIUS MaTEPHAIbHONW TOYKH OT BPEMEHH.

CBobosHOe najieHue. Y CKopeHre CBOOOTHOTO Ta/ICHHS.

KpuBonunelinoe nBuwxkeHue. [[BUkeHHEe MaTepHAIbHOM TOYKU IO OKPYKHOCTH C
MOCTOSIHHOM O MOJYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas ckopocTh. llepuon u
gacToTa oopanieHus. L{eHTpocTpeMuTenbHOe yCKOPEHHE.

Texaudeckue yCTpOMCTBA M TMPAKTHYECKOE TPUMEHEHHE: CIHUIOMETp, IBWIKEHUE
CHapSJIOB, IIETTHBIC U PEMEHHBIE TIEpeIadH.

JleMoHcTpanum.

Mopaenb cucTeMbl 0TCUETA, UIUTFOCTPAINS KHHEMATHYECKUX XapaKTePUCTUK JIBUKECHUS.



[Ipeo6pa3oBanue ABMKEHUN € UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nBrkeHus Tena, OpOIIeHHOTO MO/ YIIIOM K TOPH30HTY U TOPU3OHTAIBHO.

N3mepenune yckopeHust CBOOOHOTO TACHHSI.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIbIO ONPEAEICHUSI MTHOBEHHOU CKOPOCTH.

UccnenoBanue  COOTHOLIEHWS  MEXAY NYTSIMH, HPOHAEHHBIMH  TEJIOM 32
IIOCJIEI0BATEIbHbIE PABHBIEC TPOMEXKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JIBUKEHUU

C Ha4aJbHOW CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue nBuKeHUs MAPUKA B BI3KOU KUIKOCTH.

N3ydenne nBuKeHHs TeIa, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka.

[Ipunmun otHocutTensHOCTH ["anmmies. I[lepBwiii 3akoH Hprotona. HMHepumanbHbIe
CHUCTEMBI OTCUETA.

Macca Tena. Cuna. Ilpunuun cynepno3unuu cuil. Bropoi 3akon HberoTona st
MartepuanbHOU Touku. Tperuii 3akoH Hpr0TOHA [U1s1 MaTepruanbHbIX TOYEK.

3akoH BceMupHOTO Tsarotenus. Cuna Tspkectd. [lepBast kocMu4eckasi CKOpOCTb.

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

Tpenne. Bunpl Tpenust (mokosi, CKoyibkeHust, kauenusi). Cuia tpenusi. Cyxoe TpeHue.
Cuiia TpeHHS CKOJIbKEHUS U criia TpeHus mokos. KoaddumenT tpenus. Cuiia cConpoTHBICHUS
P ABUKEHUH TeJla B )KUJKOCTH WM rase.

[ToctynatensHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MoOMEHT cuibl OTHOCUTEIBHO OCH BpaileHud. I[lnedo cunbl. YcnoBus paBHOBecHUs
TBEPJIOTO TENA.

TexHuueckue ycTpoilcTBa M NPaKTUYECKOE MPUMEHEHHUE: TMOIIIMIHUKU, IBUKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

JleMoHcTpanum.

SIBrienne nHepuuH.

CpaBHeHHE MacC B3aUMOJICHCTBYIONIUX TE.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CHII TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecHst TBEPAOTO Tena. Bunbl paBHOBECHS!.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

Nzydenne nBuxenust Opycka 1Mo HaKJIOHHOW MIOCKOCTH.

HccnepoBanue 3aBUCMMOCTH CUJT YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TeJa, UMEIOIIETO OCh BPAIIEHHUS.

Tewma 3. 3aKOHBI COXpaHEHUS B MEXAHUKE.

Nwmimynsc MaTepranbHOM TOUKH (TETa), CHCTEMBI MaTepUaIbHBIX TOUEK. IMITyibe critbl
Y U3MEHEHHUE UMITYJIbca Tejla. 3aKOH COXPaHEeHUsI UMITYyJIbca. PeakTHBHOE IBUKEHUE.

Pa6ora cunbl. MOIIHOCTH CHUITBI.



Kunernyeckas sHeprus MaTepuanbHOW TOUkH. Teopema 00 N3MEHEHHH KUHETHYECKON
OHEPIUH.

[MorennmaneHast sHeprus. lloTeHnmanbHas SHEprus ynpyro aeGopMUPOBAHHON
npyxuHsbl. [loTeHnManbpHas 3Heprus Teaa BOIM3H MOBEPXHOCTH 3eMJIH.

[ToreHnuanbHble U HETIOTEHIMAIBbHBIE CUIIbl. CBS3b paOOThl HETOTEHIIUAIBHBIX CHII C
U3MEHEHHEM MEXAaHUYECKOW JHEPIMH CHCTEMbl Tel. 3aKOH COXPAHEHHsS MEXaHHYECKOU
JHEPIuu.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

TexHUYeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KONIEP, IPYKUHHBIN
IIACTOJIET, JBUKEHUE PAKET.

JleMoHcTpauuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

Ilepexox nmoTeHIMAILHON SHEPTUU B KUHETUYECKYIO U 00paTHO.

Y4yeHuueckuil 3KCIepuMEHT, 1a00paTOpHbIe pabOoThI

N3yuenune aOCONIOTHO HEYNPYroro yjaapa ¢ HOMOILBIO JBYX OJUHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsa3M pabOThl CUJIbI ¢ U3MEHEHHEM MEXAaHWYECKOM SHEpruu Tena Ha
IIPUMEPE PACTSKEHUSI PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OcCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPHUH.

OCHOBHBIE MOJIOKEHUSA MOJIEKYJIAPHO-KMHETUUECKON TEOPUU U UX OIBITHOE

obocHoBaHue. bpoyHoBckoe gBwxkenue. uddysusa. Xapakrep IBIKEHUS WU
B3aMMOJEMCTBYS 4acTUll BeulecTBa. Moaenu CTpOEHUs ra3oB, )KMIKOCTEH M TBEPIBIX TEN U
00BsICHEHHE CBOMCTB BEILECTBA HAa OCHOBE 3THUX Mozeneil. Macca u pa3mepbl MOJEKYIL.
Konnuectso BewmecTsa. [locTosnnas ABorazapo.

TenoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW Teopun
uJeanbHOro rasa. AOCONIOTHas TeMIeparypa Kak Mepa CpeJHEell KHHETHYEeCKOW SHEepruu
TEIJIOBOTO JABMXKeHus vactull rasa. [llkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne Menneneesa-Knaneiipona. 3akon Jlanerona. M3ompoueccsl B H1eanbHOM rase ¢
IOCTOSIHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduueckoe mpeacTaBieHHE M30IPOLECCOB:
U30TepMa, U30X0pa, n300apa.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

JleMoHcTpanum.

OnbIThI, JOKa3bIBalOIIME IJUCKPETHOE CTPOECHME BemlecTBa, (oTorpadguu MoseKyn
OPTraHUYECKUX COCTUHECHUM.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBH)KEHUSI.

Mopgens onbita IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, HIUTIOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSTHUS HJI€ATIbHOTO T'a3a, H30IPOLECCHI.

Y4eHnueckuit IKCIIEpUMEHT, J1abopaTOpHbIE pabOTHI

Omnpenenenre Macchl BO3/yXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MepeHHil o0bEma
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.



HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOTO Ta3a.

Tema 2. OCHOBBI TEPMOJMHAMUKH.

TepmoauHaMuueckas cucteMa. BHyTpEeHHSA SHEPIUs TEPMOAMHAMUYECKON CUCTEMBI U
crocoOsI e€ n3MeHeHus1. KoarmuecTBo TernoTsl 1 paboTa. BHYyTpeHHsIs SHEPrusi 0JHOATOMHOTO
UJeabHOro raza. Buasl Teruionepenadn: TEIONPOBOAHOCTh, KOHBEKIIHS,

U3llydeHue. YaenpHas TEIUIOEMKOCTh BemecTBa. KoiauuecTBo TEIUIOTHI  IpU
Terionepenaye.

ITonarue 06 anmabatHOM mporecce. IlepBbiil 3akoH TepMoauHaMuku. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJANHAMUKH K n3onpoueccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIIECCOB B IPUPOIC.

TemoBele Mamuubl. [lpuHuMnbl pelicTBusg TemnoBbIX MamuH. IIpeoOpazoBaHus
SHEPruM B TEIIOBBIX MamnHaX. Koaddumuent mone3noro neicTBus TeIioBoi MammHbL. [k
Kappo u ero kodQQPUIMEHT TOJIE3HOTO JCHCTBHS. DKOJOTHYECKHE TPOOJIEMBI
TEIIOIHEPTETUKHU.

TexHnyeckue ycTpoiicTBa M INPAKTUYECKOE IPUMEHEHHUE: JIBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JlemoHcTpanuu.

V3MeHeHne BHYTpEHHEW SHEPTHH Teja MPU COBEPIIECHHH PaOOTHI: BBUICT MPOOKH W3
OYTBUIKM TIOJ IEHCTBUEM CXKATOro BO3/yXa, HarpeBaHue 3¢dupa B JATYHHOU TPyOKe MyTEM
TpeHus (BUICOAEMOHCTpAIINSA).

W3meHneHne BHyTpeHHEH 3Hepruu (TemMnepaTypsl) Tejla Ipy TeIulonepeaaye.

OmnbIT 10 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mogenu mnapoBoil TypOWHBI, JBUTaTeNss BHYTPEHHEIO CrOpPaHUs, PEaKTHUBHOI'O
JIBUTATEJIS.

YdeHuueckuil 3KCIepuMEHT, 1a00opaTOpHbIe pabOThI

N3mepenue yienbHONU TEINIOEMKOCTH.

Tema 3. ArperaTHble cocTosiHUS BemiecTBa. Da30BbIe NEPEXOIBI.

[TapooGpazoBanue u koHAeHcanus. Vcmapenue wu kumeHue. AOCOIIOTHAsS U
OTHOCHUTENIbHAs  BJIQXHOCTh  BO3ayXa. HacelmeHHbsld  map.  YjenbHas — TeIUloTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT J1aBJICHUS.

Teépnoe Ttemo. Kpucrammmueckue u amopduble Tena. AHHU30TPONMS CBOMCTB
kpuctayos. XXuakne kpucramisl. CoBpeMeHHble MaTepuaisl. [1naBienne n kpucTayum3anus.
VY nenwpHas Teriora miasienus. Cyonumanus.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuuyeckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP M MCUXPOMETP,
KaJIOpUMETpP, TEXHOJIOTUU TOJY4YEHHs] COBPEMEHHBIX MaTepuaioB, B TOM YHUCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTHH.

JleMoHcTpanum.

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npyu NoHMKEHHOM JJaBJICHHH.

CriocoObl U3MepeHUs BIaXKHOCTH.

HaGntoneHue HarpeBaHus M IUJIABJIEHUS KPUCTANIMYECKOTO BellecTBa. JleMoHcTpaus
KpPHUCTAJIJIOB.

YyeHnueckuil HKCIEpPUMEHT, JiabopaTopHble paboThl V3MepeHne OTHOCHUTENBbHOMN
BJIQXKHOCTH BO3/1yXa.

Paznen 4. DnexrponuHamuka.



Tema 1. DnekTpocraTuka.

OnexTpuzanus Tel. OJNEKTpUYecKui 3apsia. JlBa BUAA DIIEKTPUYECKUX 3apsJlOB.
ITpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB. 3akoH Kysnona. ToueuHbll 3J€KTpUYECKU  3apsn.
Onexkrpuueckoe noje. HanpsoxéHHocTh anekTpuyeckoro mois. IlpuHiun cynepno3unuu
3JEKTPUYECKUX NOJIeH. JINHNY HANPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cun »snexrpocratnueckoro mons. Ilorenuuman. Pa3HocTh mHOTEHIMANOB.
[IpoBOIHMKM W  JOUANEKTPUKA B DJIEKTPOCTaTUYECKOM  moje. Juanekrpuueckas
IIPOHUIIAEMOCTb.

DnektpoémkocTh. KonaeHcaTop. 31eKTpoEMKOCTh MIOCKOTO0 KOHJIEHCATOpa. DHEPrust
3apsKEHHOT0 KOHJEHCATOoPA.

TexHnuyeckue ycTpoiicTBa U IMPaKTUUECKOE IPUMEHEHHE: AIEKTPOCKOIL, JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3AIINTA, 3a3€MJICHHUE 3JIEKTPOIPHOOPOB, KOHIEHCATOP, KOMTUPOBAIBLHBIN
arnmapar, CTpyHHbINA PUHTED.

JlemoHcTpamuu.

VY eTpoiCTBO U IPUHIUIT ACHCTBUSA 3IEKTPOMETPA.

B3anMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIEeKTPUKY B 3JIEKTPOCTaTUYECKOM TOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIONIaJAM IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

YyeHuueckud HSKCIEPUMEHT, J1abopaTopHble paboThl M3mepeHue >1MeKTPOEMKOCTU
KOH/JIEHCATOopa.

Tewma 2. IlocTostHHBIN 371€KTpHUUECKUM TOK. TOKM B pa3nu4HbIX Cpeax. DNeKTPUIECKU
TOK. YCIOBHUSl CYIIECTBOBAaHUS AJIeKTpudyeckoro Toka. Mcrounuku toka. Cuna Toka.
ITocTosiHHBIN TOK.

Hanpsokenune. 3akon Oma i1 ydacTka LETu.

DnexTpuuecKoe COIIPOTHBIICHUE. VY nenpHOE COINPOTHUBIICHUE BELIECCTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoynsa-JIeHa. MOIHOCTD 3JI€KTPHUUYECKOTO

TOKa.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE CONPOTUBICHUE NCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) aNiekTpruyeckoi 1enu. KopoTkoe 3ambIkaHue.

DNeKTpOHHAas MPOBOJUMOCTb TBEPABIX METAIJIOB. 3aBUCHUMOCTh COIPOTUBIICHUS
METaJIJIOB OT TeMIieparypbl. CBepXNpOBOIUMOCTb.

DneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonHuku. CoOCTBEHHass W NMPUMECHAs IMPOBOAUMOCTB IOJYIIPOBOJAHUKOB.
CgoiictBa p-n-niepexoja. [1omynpoBoAHUKOBBIE IPUOOPHI.

ONEeKTpUUECKUH TOK B pacTBOpax M pacIulaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTUYECKAsS
JIUccoanus. JIEKTPOIU3.

OnekTpuueckuid TOK B razax. CaMOCTOSITENBHBIA M HECAMOCTOSITENIbHBIN pa3ps.
Mounnus. [Ina3ma.

TexHnueckue ycTpoilcTBa M MNPAaKTUYECKOE MPUMEHEHHE: aMIEpPMETpP, BOJBTMETD,



peocTar, HUCTOYHUKHM TOKA, JJIEKTPOHArpeBaTeIbHbIE NPUOOPHI, 3IEKTPOOCBETUTEIILHBIE
npuOOpBI, TEPMOMETP CONPOTHUBIICHUS, BaKyyMHBIH JHOJN, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TaJbBaHUKA.

JleMoHcTpanuuu.

N3mepenue cuipl TOKa U HAIIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LUJIMHAPUYECKUX ITPOBOAHMKOB OT JUIMHBI, IUIOIIALU
IIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenanHOe COeJUHEHHUE TPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOABHKYILEN cruiibl. KOpoTKOe 3aMbIKaHuE ralbBaHUYECKOT O
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Y4yeHuueckuil 3KCIepuMEHT, 1a00paTOpHbIe pabOoThI

N3y4yeHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue 5SIeKTpOABMKYIIEHM CHJIbI HMCTOYHMKA TOKA W €ro BHYTPEHHETO
COIPOTUBIICHUS.

HaGurotenune amektpoiusa.

MexnpeaMeTHbIe CBSI3U.

Wzyuenne kypca ¢pusuku 6a3zoBoro ypoBHs B 10 Kitacce OCyIIECTBIISICTCS C y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMu MaTeMaTUKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Me:XnpeaMeTHbIE MOHATHUS, CBSI3aHHBIE C U3YYEHHEM METOJOB HAY4YHOI'O IO3HAHMS:
SBJICHUE, Hay4yHbIH (pakT, runoresa, (uznyeckas BEJIWYMHA, 3aKOH, TEOpHs, HAOIIOJIEeHHE,
JKCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Matematuka: penieHHe CHUCTEMbl YpaBHEHMM, JHMHeWHass QyHKuus, mnapadoa,
runepbona, UX rpapukd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHUHYC, KOCHHYC,
TaHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPHI M UX MPOEKIIUU Ha
OCH KOOpPJIMHAT, CJI0KEHNE BEKTOPOB.

buonorus: Mmexannueckoe ABMKEHHE B )KUBOH npupoe, tuddysus, ocMoc,

TEINIOOOMEH KMBBIX OpPraHW3MOB (BHJBl TEIUIONEpENaud, TEIJIOBOE pPaBHOBECHE),
IIEKTPUYECKUE SIBIICHUS B )KUBOU NIPUPOAE.

XUMUS: JUCKPETHOE CTPOECHHME BELIECTBA, CTPOECHHUE aTOMOB M MOJEKYJ, MOJb
BEILIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, JKUAKOCTEHW M Ta3oB,
AIIEKTPUYECKUE CBOWCTBA METAJIIIOB, AJIEKTPOJIMTUYECKAs IUCCOLMALINS, TaJIbBAHUKA.

I'eorpadus: BnaxXHOCTh BO3AYyXa, BETPbI, 0apOMETP, TEPMOMETD.

Texnonorus: mpeoOpa3oBaHUE JBWKEHUH C MCIOIb30BAaHUEM MEXaHM3MOB, YYET
TPEHMsI B TEXHUKE, MTOALIMITHUKY, MUCIOIb30BAaHUE 3aKOHA COXPAHEHUS MMITYJbCa B TEXHHUKE
(pakeTa, BOTOMET M APYTHUE), TBUTATENIb BHYTPEHHETO CrOpaHusl, MapoBas TypOHHa, ObITOBOM
XOJIONWIBHUK, KOHAMIMOHEDP, TEXHOJIOTMH IOJYYEHHS COBPEMEHHBIX MAaTE€pHalloB, B TOM
qycjie HAHOMAaTEpUalOB, M HAHOTEXHOJIOTMH, 3JIEKTpOCTAaTHYECKas 3allluTa, 3a3eMIICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPHUHTEP, AJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHbBIE PUOOPHI, TaTbBAHUKA.

Conepxanne o0yuenus B 11 kacce.



Paznen 4. DnexrpoauHamuka.

Tema 3. MarauTtHoe noje. DNeKTpOMarHuTHAsE HHIYKLIHSL.

[TocrossHHBIE MAarHUTHI. B3auMo1elicTBUE MMOCTOSHHBIX MATHUTOB. MarHuTHoe

nosie. BekTop MarHUTHOM MHAYKUMM. [IpMHIUMI Cynepno3uuuyu MAarHUTHBIX ITOJICH.
JIuHun maruuTHOM MHAyKuuu. KapTuHa JIMHMM MarHUTHOM WHAYKIMH I10JS IOCTOSHHBIX
MarHuTOB.

MarnuTHO€ 110JIe IPOBOAHUKA C TOKOM. KapTrHa JIMHUIA MHAYKIIUM MAarHUTHOTO MOJIS
JUTMHHOTO MPSIMOTO IMPOBOJHUKA U 3aMKHYTOI'0 KOJBLEBOI'O MPOBOA-HUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBrie MPOBOJJHUKOB C TOKOM.

Cuiia Amriepa, €€ MOJyJIb U HalpaBJICHHUE.

Cuna Jlopenna, e€ Moaynb M HampasieHue. J[BM)KEHHE 3apsDKEHHOM 4acTHULIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenma.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIMHU. IIOTOK BEKTOpa MAarHUTHOM WHAYKIMH.
DIIEKTPOABUKYILAsA CHUJIA UHAYKIMU. 3aKOH 3JIEKTPOMarHuTHOW nHaykunu dapanes.

Buxpeoe snekrpruueckoe mnojue. DIEKTPOABUKYIIAS CUJIa UHIYKLUHUHU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIATEIbHO B OJIHOPOJIHOM MarHMTHOM IIOJI€.

IIpaBuiio Jlenua.

NHaykTUBHOCTD. SIBIEHHE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAs CUJIA CAMOMHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHnuyeckue ycTpoiicTBa M MPAKTUYECKOE NPHUMEHEHUE: IOCTOSHHbIE MAarHUTHI,
3JIEKTPOMArHMUThl, 3JIEKTPOJBUIaTEIb, YCKOPUTEIN 3JIEMEHTApPHBIX YacTHL, WHAYKIIMOHHAs
neyb.

JlemoHcTpanuu.

OnbIT Opcrena.

OTKJIOHEHUE FIEKTPOHHOTO MTyYKa MarHUTHBIM I1OJIEM.

JIMHUM MHIYKIMY MarHUTHOTO TOJIS.

B3anMopeicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpasuio JleHua.

3aBUCUMOCTD  DJIEKTPOABMXKYIIEH CHJIBI HHAYKIMM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O TIOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

YyeHn4YecKuii SKCIIEPUMEHT, TaOOpaTOPHbIE padOTHI.

N3ydyeHre MarHUTHOTO TOJISl KaTyIIKHU C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue siBIE€HNS AIEKTPOMarHUTHOM NHIYKIIVH.

Paznen 5. Konebanust v BOJHEI.

Tema 1. Mexanuyeckue U 3JEKTPOMAarHUTHbIE KOJICOaHUSI.

KonebarenbHas cucrema. CBoOOnHBIE MexaHH4yeckue Konebanus. ['apmoHuueckue
konebanus. Ilepuon, uactora, ammuutyga u (aza konebanuid. IlpyXUHHBIA MasTHHK.
MaremaTtuueckuil MassTHUK. YpaBHEHHE rapMOHUYecKuX Kosebanuil. [IpeBparenue snepruu
[IPU TAPMOHUYECKHUX KOJIeOaHUIX.

Konebarenpuspiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIEOAHUS B HJICATLHOM



KoJIeOATeIbHOM KOHType. AHAJIOTMs MEXAY MEXaHWYECKMMHU U  3JIEKTPOMAarHUTHBIMHU
kosiebanusimMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUs PHEPTUHU B UICATBHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aryxaromMx KojeOaHUSAX. BBIHY)KICHHBIE MeEXaHHYECKUE
Kosiebanus. Pezonanc. BeIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHusI.

[Tepemennsbiii TOK. CUHYCOMAQIBHBIN TEPEMEHHBIN TOK. MOIIIHOCTH TEPEMEHHOTO TOKA.
AMIITUTYIHOE U IEHCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IponsBoactso, nepegada 1 MNOTPeOICHUE NIEKTPUUECKONW IHEPIUU.
OKOJIOTUYECKME PHUCKH IIpU IPOU3BOJCTBE JJIEKTpOdHepruu. KyibTypa HCIIONIB30BaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHudeckue yCcTpoMCTBA M IPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU AJIEKTpoIiepeiay.

JleMoHcTpauuu.

Hccnenosanue napaMeTpoB  KojeOaTeIbHOU CUCTEeMbI (IPYKUHHBIN

WM MaTeMaTHYECKUI MasTHUK).

Habmoenue 3aTyxatoniux KoiaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJICHHbBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB0OOIHBIC AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmworpaMMbl  (3aBUCUMOCTM  CUJIBI TOKAa M HANpPsDKEHUS OT BPEMEHHU) JUIsS
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHc npu nociie10BaTeIbHOM COEIUHEHUH PE3UCTOPA, KaTYyIUKA UHAYKTUBHOCTH U
KOHJICHCATOPA.

Mozenb IMHUY 3JIEKTPOIIEpEIauH.

YdeHnueckuil 3KCIeprUMEHT, 1a00paTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH NEPHOAA MallbIX KoJeOaHWIl rpy3a Ha HUTHU OT JJIMHBI
HUTH U Macchl rpysa.

HccnenoBanne nepeMEHHOTO TOKa B IEMM U3 IOCJIEN0BAaTEIbHO COEIUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. MexaHnuueckue U 3J1IeKTPOMArHUTHBIE BOJIHBI.

MexaHnueckue BOJIHBI, ycloBus pacnpoctpanenus. [lepuoa. Cxkopocts

pacnpocTpaHeHuss M JMHA BoJIHBL. llomepeuHble W IPOJOJBHBIE  BOJIHBL.
Wutepdepeniys u audpaxiys MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CJIOBHS U3JIyUY€HUS JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BektopoB E, B, v B anekTpomarHuTHOW BoiHe. CBOMCTBA 3J€KTPOMAarHUTHBIX
BOJIH: OTpa)k€HUe, TpeoMJICHHE, mojspu3anus, audpakmus, uHTepdepenuns. CKOpoCTbh
AIIEKTPOMArHUTHBIX BOJIH.

[Ixana 351eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHNE: MYy3bIKaJIbHbIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi TUAarHOCTHKAa B TEXHHUKE U MEIUIMHE, pajap, paAuoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

JleMoHcTpanum.



OO0pa3oBaHue U paclpoCTPaHEHHUE TIONIEPEYHBIX U MPOIOJIbHBIX BOJIH.

Konebiomeecs: Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpaxeHus U MpeoMICHUS MEXaHUUECKUX BOJIH.

Habmronenue narepdepeHunu u qupakini MEXaHHIECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGnroneHue cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIMTYIOM M 4acTOTOM
KoJie0aHui.

HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: OTPa)K€HHE, IPEJOMIICHUE,
noJspuzanus, Iudpakuus, MHTepdepeHus.

Tema 3. Onruka.

I'eomerpuueckas ontuka. [IpsmosiMHENHOE PacIpOCTPAHEHUE CBETAa B OJHOPOIHOMU
cpene. JIyd cBera. ToueuHblli HCTOYHUK CBETA.

OTtpaxxeHnue cBera. 3aKOHBI OTpakeHus certa. [locTpoenue n300paxeHuit

B IUIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHbBI IpeloMIIeHUS cBeTa. AOCOIIOTHBI IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yros MmoJHOIO BHYTPEHHEIrO
OTpayKEHHUS.

Hucnepcus csera. CioxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparonue u paccenBaromye auH3bl. ToHKas nuH3a. POKYCHOE pPACCTOSIHUE U
ONITUYECKask CHiIa TOHKOW TMH3BL. [TocTpoeHne n300pakxeHnii B COOMPAIOIINX U PACCENBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTHUKH.

BonnoBast ontuka. Murepdepenuus cera. KorepeHTHble HCTOYHMKH. Y CIOBUS
HaOJIIOIEHUsT MAaKCUMyMOB M MHUHUMYMOB B HHTep(EpEHIHMOHHONW KapTUHE OT JBYX
CHUH(]a3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeérka. YcioBue HaOMIOAEHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUU MOHOXPOMAaTUYECKOTO CBETA Ha IU(PPAKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHnueckue ycTpoiicTBa M MpPaKTUYECKOE MPUMEHEHHUE: OYKH, Jymna, goroanmnapar,
MPOEKIMOHHBIA anmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAas ONTHKA, Iu(paklIUOHHAS
peméTka, NoJIsIpouI.

JleMOHCTpanuu.

[IpsimonuHETHOE pacIpOCTpaHEHUE, OTPAaXKEHHWE M MpesloMileHne cBerta. ONnTuyeckue
npUOOPBHI.

[TonHOE BHYTpeHHEE oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Mopenn MUKpOCKOMa, TEIECKOIIA.

Ha6mronenue narepdepeHimu ceera.

Habmtonenue nugpaxiuu cera.

Habmtonenue nucnepcuu cBeTa.

IlosnydyeHne ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonmy4yeHnue criekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habmonenue nonsipusanuu cBera.

YyeHnueckuit IKCIEPUMEHT, JIa0opaTOpHbIE Pa0OTHI

N3mepenue nokaszarens IpeaoMIIeHUS CTEKIIA.

HccnenoBanue cBONCTB 300paxKeHH B TMH3aX.



HabGmronenue qucnepcuu cBeta.

Pa3nen 6. OCHOBBI crieMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

I'paHu1IBI MPUMEHUMOCTH KJIACCUYECKOW MeXaHMKU. [locTynaTel cieruanbHON TEOpUU
OTHOCUTEJIbHOCTH: HMHBAapUAaHTHOCTb MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, IPHUHLMII
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILLEHUE JJINHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl ¢ HEPrUer U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI OKOSL.

Pazgen 7. KBanroBas ¢usuka.

Tema 1. DieMEeHTHI KBAHTOBOM ONTUKH

@otonsl. @opmyna [lnaHka cBs3u >HEpPruM (GOTOHA C €ro 4acTOTOH. DHeprus u
UMITYJIbC (POTOHA.

OtkpeiTie u wuccnenoBanue (oroadpdexra. Ombiter A.I'. CromeroBa. 3aKOHBI
doTtoaddekra. YpapHenue DitHirerina 1t pororddexra. «KpacHas rpanuna» porodrddexra.

JaBnenue cera. OnwiTel [1.H. JIeOenena.

XHUMHUYECKOE IEVCTBUE CBETA.

TexHuyeckue yCTpoONCTBA M MpaKTUUYECKoe MpUMEHEeHHe: (OTOAIEMEHT, (OTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

JleMoHcTpanuu.

®oTo3deKT Ha YCTAaHOBKE ¢ MUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GoTodddekra.

CBeToauOI.

Conneuynas 6arapes.

Tema 2. Ctpoenue aToma.

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto a -uactuil. [lnanerapuas
Mmozenb aroma. [loctynatsl bopa. M3nyuenue u normoiieHue GOTOHOB

IIpH [IEPEX0/I€ aTOMa C OJIHOTO YPOBHS SHEpruM Ha aApyroil. Buael cnexkrpos. Criektp
YpOBHEN 3HEPTUU aTOMa BOAOPOJA.

BosiHoBBIE cBOMicTBa yacTull. Bosusl ne bpoins. KoprnycKynspHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHuueckue yCTpoiCTBA W NPAKTUYECKOE NPUMEHEHUE: CIEKTPAIbHBIN aHaINu3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

JleMOHCTpanuu.

Mogpens omnbita Pezepdopra.

Onpenenenve AJIMHBI BOJHBI JIa3epa.

Habntoienue nuHedvaTbIX CeKTPOB U3JIy4EHUSI.

Jlazep.

YyeHndecKnii SKCIIEPUMEHT, TaOOpaTOpHBIE padOTHI.

HabmtoneHue nuHeiuaToro crnekrpa.

Tewma 3. AToMHOE s171pO.

OKCIIEpUMEHTBI,  JOKA3bIBAIOIIME  CIOXKHOCTb  CTpoeHus  sapa.  OTkpbiTHE
panuoaktuBHOCTH. OmnbIThl  Pe3epdopna mo ompeneneHuio cocraBa pPagudOaKTUBHOTO
n3nydenus. CoiictBa anmb(da-, OeTa-, ramMMa-u3IydeHus. BiusHue paaroakTUBHOCTH Ha
JKUBBIE OpPTaHU3MBI.

OTtkpbiTEe npoTOHA U HelTpoHa. Hyknonnas monens sanapa ['eiisendepra-lMBanenko.
3apsin saapa. MaccoBoe uucio siapa. M30Torsl.



Anbda-pacnaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uzmyuenue. 3akoH
PaAOaKTUBHOIO pacnaja.

DHeprust CBA3HM HYKJIOHOB B sizipe. S nepHble cuibl. JledekT Macch spa.

SAnepusle peakuuu. JlesieHUe U CUHTE3 SAEP.

SAnepuplii peakrop. TepMmosinepHblii cuHTe3. [IpoOnembl M NEPCHEKTHBBI SAECPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHON SHEPreTUKH.

DOneMeHTapHble YacTUulbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqMHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa U MpakTUYECKOE IIPUMEHEHUE: I03UMETp, kKamepa BunbcoHa,
SJIepHBINA peakTop, aToMHasi bomoa.

JleMoHcTpanuuu.

CuéTurK MOHU3UPYIOLUX YaCTHII.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. DneMeHTHI aCTPOHOMUU U aCTPODU3UKH.

Otanbl pa3BUTHS acTpoHOMUHU. [IpuknagHOe M MHPOBO33PEHYECKOE 3HAYCHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABH)KECHHUE.

ConneyHas cucrema.

Connue. Conneuynas aktTuBHOCTh. McTounuk snepruu ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTepUCTUKH. JlMarpamma «CHEKTpalbHBIM KJIacC - CBETUMOCTBY». 3BE3JIbI
[JIaBHOM IMOCJEN0BATEIbHOCTU. 3aBUCHUMOCTh «Macca - CBETUMOCTbY» JUIsl 3BE3] TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE MPEJCTABICHUS O
MPOUCXOKACHUH U 3BOItoLMK CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiii [Iyte - Hama [Manaktuka. [lonoxxenne n neukenue ConHua B [MamakTuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IBIPHI B gJIpax TalaKkTHK.

Bcenennas. Pacuiupenne Beenennoil. 3akon Xa060mna. Pa3oeranue ranaktuk. Teopus
Bonbioro B3psiBa. PenukToBOE U3IydeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

VYyeHuueckne HaOIIOIEHUS.

HaGntoneHuss HEBOOPYKEHHBIM TIJ1a30M C  HCHOJb30BAHUEM  KOMIIBIOTEPHBIX
NPUIOKEHUH JUI OINpEJesieHUs] TMOJIOKEHHUsT HeOeCHBIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHbIE c03Be3/11s1 CeBEepHOTro Moaylapus U sipKue 3BE3/1bI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro Ilytu.

O6o0061maro1iee TOBTOPEHHUE.

Pons ¢u3ukum u acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJIOTHYECKOHW, COIUAIBHOU W
THYECKON cepax IesTeIbHOCTH YeNOBEKa, POJib M MecTO (U3UKM U aCTPOHOMHUHM B
COBPEMEHHOM Hay4yHOHl KapTHMHE MHpa, poib (U3NYECKOH Teopuu B (OPMHPOBAHUHU
Npe/CTaBIeHUN 0 PU3NUECKON KapTHHE MUpPa, MECTO (PM3NYECKOH KapTHHBI MUpPa B 00IIEM
PSYy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3U.

Nzyuenune kypca ¢usznku 6a30Boro ypoBHsA B 11 Kitacce OCyIIECTBISCTCS ¢ YIETOM
COJIEpKaTEeNIbHBIX MEXIIPEAMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OHMOJIOTMH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.



MexnpenMeTHbIe MOHATHS, CBSI3aHHBIE C U3YYEHHEM METOJO0B HAYYHOI'O MO3HAHUSA:
SBIICHUE, HAay4dHBI (hakT, TUIOTE3a, (PU3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJICHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIENIb, U3MEPEHUE.

Maremaruka: peleHne CUCTEMbl YPaBHEHUH, TPUTOHOMETpUUYECKUE PYHKIIMH: CUHYC,
KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMXKIAECTBO, BEKTOPbI M UX
MPOEKIIMK HAa OCU KOOPJUHAT, CIOXKEHHE BEKTOPOB, MPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIIH,
MPU3HAKU I0/100MS TPEYTOIbHUKOB, OIPEEIICHNE TUIOIIAIU TUIOCKUX QUryp U 00bEMa Tel.

buonorus: snekTpudeckue sSBICHHUS B KUBOM MpHUpoje, KojebaTeabHble IBUKEHUS B
JKUBOW TPUPOJIE, ONTUYECKUE SIBJIICHUS B KUBOM INMPUPOJE, ACHCTBUE paJHallMM Ha KUBbIE
OpraHU3MBbl.

XuMHUsL: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYECKassh CTPYKTypa TBEPABIX TEIl,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKY, CIIEKTPAbHBIN aHAIH3.

I'eorpadus: MarHUTHEIE MTOJIFOCA 3eMITH, 3QJICKU MAarHUTHBIX Py, PoTochEMKA 3eMHOM
MIOBEPXHOCTH, NIPEICKAZAHNUE 3EMIIETPICCHUI.

TexHonorus: JMHHUM JEKTPONEpeiay, FeHepaTop NEPEMEHHOT0 TOKa,

3J€KTPOJIBUTaTelb, UHAYKIMOHHAS [1€4b, pajap, paiuonpuEMHUK, TEIEBU30p, AHTCHHA,
tenedon, CBU-neus, mpoeKIIMOHHBIN anmapart, BOJOKOHHAs ONTHUKA, COJTHEUHas Oarapesl.

[Tmanupyemble pe3ynbTaThl OCBOCHHS IMPOrpaMMbl MO (pHU3MKEe HAa YpOBHE CPEIHETO
o01ero o6pa3oBaHusI.

OcBoenne yuebHoro nmpeamera «Pu3uKa» Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHHS
(0a30BBIi  ypOBEHb) [JOJDKHO OOECHEUYUTh JIOCTHXKEHHE CJIEIYIOIUX JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro npeamera «Du3nka» J0IKHbI OTpaXxaTb
TFOTOBHOCTb U CIIOCOOHOCTH 00Y4aOLINXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEN
HO3ULMEH JMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHEHTAlMi, IO3UTUBHBIX BHYTPEHHHUX
yOeXAeHU, COOTBETCTBYIOIMX TPAJAUIMOHHBIM IEHHOCTSM pPOCCHIICKOTO 0O0ILecTBa,
paciupeHne KU3HEHHOTO OMbITa U ONbITA JEATEIBHOCTH B MPOLECCE pealln3alliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) IPa)XAaHCKOT'O0 BOCIIUTAHMUSL:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MLIMU OO0ydarolmerocs Kak akTUBHOIO H
OTBETCTBEHHOTO WJIE€HA POCCUICKOro 00IIEeCTBa;

IPUHATHE TPAJUIMOHHBIX 00I€YeTI0BEYECKUX TYMAHUCTHUECKUX U J€MOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpECaX I'PakJIaHCKOIo 00ILeCTBa,
y4acTBOBAaTh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3allly;

YMEHHE B3aUMOJIEWCTBOBATh C COIMAIbHBIMM HHCTUTYTaMHU B COOTBETCTBHHM C MX
(GYHKIUSAMHU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TyMaHUTapHOMN M BOJOHTEPCKON NEATENBHOCTH;

2) HNaTPUOTHYECKOTO BOCIIUTAHHUS:

c(OPMHPOBAHHOCTH POCCUNUCKOM IpaTaHCKOW UAEHTHYHOCTH, TaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JTOCTHKEHUSM POCCUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE;

3) JTyXOBHO-HPABCTBEHHOI'O BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh ~ OLIGHHMBAaTh CUTYallMI0 M TNPUHUMATh OCO3HAHHBIE pELIeHUS,



OpPUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM UHUCJIE B JESTEIbHOCTH
y4€HOrO;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3CTETUYCCKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOYAs SCTETHKY HAY4YHOTO TBOPYECTBA,
npucyiero (pu3n4eckoi HaykKe;

5) TPYZOBOT'O BOCIIUTAHUSA:

UHTEpEC K pPa3nuyHbIM cdepaM npodhecCHOHANbHON JesSTeNbHOCTH, B TOM YHCIIE
CBSA3aHHBIM C (DU3MKOM W TEXHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp OymyIiei
npodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC IIIAHBI,

TOTOBHOCTb M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JacTH (PU3UKH HA
MPOTSYKEHUU BCEU KU3HU;

6) HKOJIOTHYECKOT0 BOCITUTAHUS:

c(OPMHUPOBAHHOCTh IKOJIOIMUYECKON KYJIBTYPHl, OCO3HaHHE TJI00AJBLHOTO XapakTepa
9KOJIOTHYECKUX MPooIIem;

IUTAHUPOBAHHUE U OCYIIECTBICHUE ICUCTBUN B OKPYXKAIOIICH cpelle Ha OCHOBE 3HAHUS
1eNel yCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

Pacmmpenne ombiTa JEeSTEIBHOCTH SKOJOTHYECKOH HANpPaBIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HaHUH 10 (u3uKe;

7) [EHHOCTH HAYYHOTO ITO3HAHHS:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HU3NUECKOI HAYKU;

OCO3HaHWE IICHHOCTH HAy4YHOH JeSTENbHOCTH, TOTOBHOCTh B IIPOIECCE H3YUYCHHUS
(bU3HUKH OCYIIECTBIATH MPOSKTHYIO U HUCCIIEI0BATENbCKYIO 1€ATEIbHOCTh HHINBUAYAIBHO U B
rpymnme.

115.8.2. B mpouecce MOCTHIKEHHS JHYHOCTHBIX PE3yJIbTATOB OCBOCHHUS
nporpaMmbl 10 (pU3MKE JUIsl YPOBHS CPEIHEr0 OOIIero OOpa3oBaHUs Yy OOydYaroIIMXCS
COBEPILIEHCTBYETCS YMOIIMOHAIBHBIN WHTEIUIEKT, TPEATIONIaraonuii cOpMUPOBAaHHOCTD:

CaMOCO3HaHUS, BKIJIFOYAIOMIETO CHOCOOHOCTh TIOHUMATh CBOE HAMOIMOHAIHHOE
COCTOSTHUE, BMJIETh HANpaBJICHUS Pa3BUTHUS COOCTBEHHOH SMOIMOHAIbHOW cdepbl, ObITH
yBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs,  BKIIOYAIOIIETO  CAMOKOHTpPOJb,  yYMEHHE  IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IOBEJIEHHE, CIIOCOOHOCTh AJANTHPOBAThCA K SMOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHHE K JOCTHIKCHUIO LIENH U YCIIeXy,
ONITUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXOMS U3 CBOUX

BO3MOKHOCTEI;

OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MMOHUMATh YMOIMOHAIBHOE COCTOSIHUE JPYTHUX,
YYUTBIBATh €r0 TPU  OCYUIECTBICHUHM OOIIEHHUS, CHOCOOHOCTh K COYYBCTBHIO U
COIIEPEXKHUBAHHUIO;

COLIMAJIHBIX HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh BBICTPAWBATh OTHOLIEHHS C
JPYTUMH JIIOAbMHU, 3200THTHCS, POSIBIIATH MHTEPEC U pa3peIiaTh KOH(PIUKTHI.

115.8.3. MertanpenmeTHble pe3yabTaTbl OCBOEHUS MPOTPaMMbl CPETHETO OOIIETO
00pa30BaHUs TOJKHBI OTPaXaTh:

115.8.3.1. OBnagenre yHuBEepCATbHBIMH MO3HABATEILHBIMH JICUCTBUSIMU:

1) 0a30BbIe JOTMYCCKHE JCHCTBU:



CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyaJM3UpOBaTh MPOOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OIIpEAEIATh LENN JAESITEIbHOCTH, 3aJaBaTh apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBIIAITh 3aKOHOMEPHOCTH M HNPOTHBOPEYHSI B PacCMaTpUBAEMBIX (DU3UYECKHUX
ABJICHUSX;

pa3pabarbiBaTh IUIAaH pEUIEHHUs NpoOjJeMbl C Yy4ETOM aHalu3a HUMERIuXcs
MaTepHaJIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM,
OLIEHUBATh PUCKH ITOCIIEICTBUI e TEIbHOCTH;

KOOPJMHUPOBATh U BBINOJHATH PabOTy B YCIOBHAX pPEaJbHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJIEICTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BbIE UCCIIEOBATEILCKUE AEUCTBUS:

BJIaJIeTh HAYYHOM TEPMHUHOJIOTHEH, KIIFOUEBBIMU NOHATUAMH M METOaMU (PU3UYECKOI
HaYKU;

BJIaJIeTh HaBbIKAMHU Y4€OHO-HCCIIEI0BATENBCKOM U TPOEKTHON e TEIbHOCTH B 007aCTH
¢u3uKy, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIILHOMY HMOUCKY METOJIOB pEIIeHUs
3a/1a4 PU3NYECKOTO CO/EPIKAHUS, IPUMEHEHHUIO Pa3IMUHbIX METOJ0OB ITO3HAHUS;

BJIa/IETh BUJIAMU JESITEILHOCTH 1O MOJYyYEHUIO HOBOT'O 3HAHUS, €r0 MHTEpIIpETaluu,
IpeoOpa30BaHUI0 ¥ NPUMEHEHUIO B Pa3IMUHbIX YUEOHBIX CUTYALIUSX,

B TOM YHCJIE TIPY CO3JIaHUH Y4EOHBIX IPOEKTOB B 00J1aCTH (DUBUKH;

BBISIBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBSI3M U aKTYyaJIM3UPOBaTh 3a/ady, BBIABUIaTh
rUnoTe3y e€ peleHus, HaXOAUTh apryMEHThl IJs JO0Ka3aTelbCTBA CBOMX YTBEPXKICHMMH,
3ajJlaBaTh NapaMeTpbl U KPUTEPUHU PELICHUS;

aHAJIM3UPOBaTh IOJIYYEHHBIE B XOJ€ pEIIeHHs 3a7aud pPe3ysbTaTbl, KPUTHUUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIIbHON JIEATEILHOCTH, B
TOM YHCIIE IPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, OILICHUBATb NPUOOPETEHHBIN OIBIT, YMETh
NEPEHOCUTH 3HAHUS 10 (GU3HKE B MPAKTUUECKYIO 00JIaCTh KU3HEIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00JacTeil; BbIIBUIaTh HOBBIE
ujeu, TpeniaraTb OPUTHMHAIbHBIE TOJXOAbl W pEIIEeHUs; CTAaBUTh MPOOJEeMbl U 3a/auH,
JIOITYCKAIOIUE AJIbTEPHATUBHBIE PELICHHUS.

3) pabota ¢ uH(popMaIHeii:

BJIQJIETh HaBBIKAMM TOJy4yeHUs HHOpMalMu (U3NYECKOTO COJEp)KaHUA U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIISITh MOMCK, AaHATIN3, CHCTEMATHU3aLIUIO
Y MHTEpIpeTalnio HH(HOPMaLlUK Pa3IMYHbIX BUAOB U (OPM IPEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HHPOPMAIIHH;

UCMOJb30BaTh CPEACTBA MH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJOTMH B
pELIeHNH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX M OPraHU3AaLMOHHBIX 3a/a4 C COOJIIOJCHHEM
TpeOOBaHUI HPrOHOMUKHU, TEXHUKU OE30MAaCHOCTH, TUTUEHBI, PECypcocOepekeH s, PAaBOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJEp>KaHUs B Pa3IMYHBIX (Qopmarax c y4éTom
Ha3HayeHus: HHQOpMalMM U IeNeBOil ayAuTOpuu, BBIOMpas ONTHUMaJbHYIO (QopMy
MIPEJICTaBICHUS U BU3YyaIH3aI1H.

OBnaneHne yHUBEpCAIbHBIMU KOMMYHUKATUBHBIMH JIEHCTBUSMU:



1) oOreHue:

OCYILIECTBIATh OOIICHWE Ha YpoKax (U3MKH U BO BHE-YPOUHOW JEATEIbHOCTH;
pacrio3HaBaTh MPEINOChUIKN KOH(PIUKTHBIX CUTYAIlMH U CMATYaTh KOH(IMKTHI; pa3BEPHYTO U
JIOTUYHO U3J1araTh CBOXO TOYKY 3PEHUs C UCIIOJIb30BAHUEM SA3BIKOBBIX CPECTB.

2) COBMECTHAS JeSTCIILHOCTD:

IIOHMMAaTh U UCIOJb30BATh NPEUMYILECTBA KOMAHJHON U MHIUBHIYaIbHOH paloOThI;
BbIOMpPATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBHH ¢ Y4éTOM OOIIMX HHTEPECOB, U
BO3MO>KHOCTEM Ka)KJIOT0 4ICHA KOJUIEKTHBA,

IIPUHUMATH LEJIM COBMECTHOM IEATENBHOCTH, OPraHU30BBIBATH M KOOPAUHUPOBATh
JIEUCTBUA N0 €€ JOCTUKEHUIO: COCTAaBIATh IUJIAH JICUCTBUM, PACHPENCIIATh POJIH C YUYETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OLIEHMBATh KAauyeCTBO CBOErO BKJIAJa M KaKJOTO0 YYaCTHMKA KOMAaHABI B OOIIUI
pe3ysbTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C ITO3ULIUN HOBU3HBI, OPUTMHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE IOBEIECHHUE B PA3JIMYHBIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PErYISTUBHBIMU JEHCTBUAMMU:

1) camoopranuzanus:

CaMOCTOSITENTFHO OCYIIECTBIISITH MMO3HABATEIBHYIO JIESATEIBHOCTh B 00JIACTH (DU3UKU H
ACTPOHOMMH, BBISBIISTH MTPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJILHO COCTAaBJIATH IIaH PELIECHUS PACUETHBIX U KA4ECTBEHHBIX 3aJad, IIJIaH
BBINOJIHEHUS] TPAKTHUUECKOW pPaboThl € Y4YETOM MMEIOLMXCA PECypCcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclMpsATh PaMKM Y4eOHOIro IpeMeTa Ha OCHOBE JIMUHBIX NPEANOYTEHHH; Aenarhb
OCO3HAHHBII BBIOOpP, ApryMEHTHPOBATh €r0, OpaTh Ha ce0s OTBETCTBEHHOCTh 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (DOPMUPOBAHUIO U TMPOSBICHUIO JSPYIULIHUU B 00JacTH (HU3HKH,
MOCTOSTHHO MOBBIILIATh CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOIJIb!

JlaBaTh OLICHKY HOBBIM CHUTYAallUsIM, BHOCUTh KOPPEKTUBBI B JACSITEIBHOCTD, OLIEHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJaJIeTh HaBBIKAMU I[IO3HABAaTEIbHOM pe(IEKCUM KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIUTENBHBIX IIPOLECCOB, X PE3YyIbTATOB U OCHOBAHUN;

MCIOJIb30BaTh NPUEMBI pe(IeKCUU JIJIsl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PEILICHUS;

OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATD PELICHHSI IO X CHH)KEHUIO; IPUHUMATh
MOTHBBI U apIYMEHTHI JPYTUX MPU aHAJINU3€E PE3YJIbTAaTOB JIEATEIbHOCTH.

3) NpUHSITHE Ce0sl U IPYTHUX:

PUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apIYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3YNIbTaTOB AEATEIbHOCTH;

MPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OIMIUOKY.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Mporpammbl no ¢usuke. B mpouecce nsydeHus
Kypca Kypca ¢u3uku ©0a3oBoro ypoBHid B 10 Kkjacce oOydwarouiuiicss HayduTCs:
JEMOHCTPUPOBATh Ha MpHUMeEpax pojib U MecTo (pu3uMKku B (OPMUPOBAHHWU COBPEMEHHOM
HAay4YHOU KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTH, B MPAKTUYECKOU



IeSITEIILHOCTH JIIOACH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3yYCHHBIX (PU3NIECKUX MOJEIICH:

MaTepuajibHas TOYKa, MHEpIMalbHAs CHCTeMa OTcuéra, abCONMIOTHO TBEpAOE TEJo,
WJCaNbHbIA Ta3, MOJEIM CTPOEHHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYEUHBIN
AIIEKTPUUYECKUH 3apsi/1 IPU PelIeHnH (PU3NUECKUX 3a]a4;

pacrio3HaBaTh (pu3nyecKkue sBICHUS (IPOLIECChl) U OOBACHATh X HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA

U JIEKTPOJAMHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE IIPSIMOJIUHEMHOE ABUKECHHE,
cBOOOJHOE MaJeHHE Tell, JBM)KEHUE I10 OKPY)KHOCTH, HMHEpLHUs, B3aUMOACHUCTBUE Tell,
g dy3us, OpoyHOBCKOE IBUKEHUE, CTPOCHUE KHUJIKOCTEH U TBEPABIX TEJ, H3MEHEHUE 00BhEMa
TE1 IpPU HarpeBaHuM (OXJAXKJEHUH), TEIUIOBOE pPAaBHOBECUE, HCIApPEHME, KOHJEHCAIus,
IJIaBJICHUE, KPUCTAJUIN3ALMS, KAIICHHE, BIIAKHOCTh BO3/yXa, [IOBBILLICHUE

JABJICHUS ra3a IIPU €r0 HarpEBaHUM B 3aKPBITOM COCYJZE, CBSI3b MEKIY IIapaMeTpaMu
COCTOSIHUA T'a3a B U30IIPOLIECCax, MEKTPU3ALN TN, B3aUMOJCHCTBUE 3aps/10B;

OIMCBIBATh MEXaHUYECKOE IBUKEHUE, UCTIONb3Ys (pU3HUecKre BETMUUHBL: KOOPAMHATA,
IIyTh, IIEPEMELICHHUE, CKOPOCTb, YCKOPEHHUE, Macca Tejla, CUJla, UMITYJIbC Tejld, KHHETUYeCKas
SHEprus, MOTEHLUUAIbHAs SHEPIus, MeXaHudeckas paboTa, MexXxaHW4yecKas MOUIHOCTb; IpHU
ONMCAaHWM TIPABHWJIBHO TPAKTOBAaTh (PU3MUECKUI CMBICH WCIOJIB3YEMBIX BEIWYHMH, WX
0003HaueHWsI W EIUHHIBI, HAXOOUTHh (OPMYIBI, CBS3BIBAIOIIME JAHHYIO (HU3UYECKYIO
BEJIMYMHY C JPYTMMH BETMUMHAMU;

ONMCHIBATh W3YYECHHBIC TEILIOBBIE CBOMCTBA TEJI WM TEIUIOBBIE SIBICHUSA, UCIONIb3Ys
¢du3nueckue BeIMUYUHBL: JaBlIEHHE ra3a, TeMIleparypa, CpPeiHsAs KUHETUYeCKas SHEeprus
XaO0TUYECKOTO JIBUKEHHUS MOJEKYJ, CPEAHEKBAIpaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSAS SHEPrus, paboTa rasa, Ko3(pQuuueHT nojae3Horo AeUCTBUS TEIIOBOTO
JIBUTATENsA; NPU ONMCAHUM MPABUIBHO TPAKTOBaTh (DU3MYECKHH CMBICI MCIIOJIb3YyEMbIX
BEIMYMH, WX OOO3HAYEHUS U EAMHUIBI, HAXOIUTh (OPMYJIbI, CBA3BIBAIOLINE TaHHYIO
(bu3NYECKYyI0 BEIMYMHY C APYTUMU BEIUYUHAM;

ONMCBIBATh U3YUYECHHBIC DJIEKTPUYECKHE CBOMCTBA BELIECTBA U DJICKTPUUYECKHE SIBJICHUS
(mpotiecchl), UCNONB3YS (PU3NUECKHE BETUUUHBL: AIEKTPUUECKUH 3apsijl, SIEKTPUUYECKOE MOJIe,
HaIPSDKEHHOCTh TOJIA, INOTEHIMAJ, Pa3HOCTb IOTEHIUAJIOB; IPU ONUCAHWUU IPaBUIIBHO
TPaKTOBaTh (U3NYECKUH CMBICT HUCIOJIb3yEMBIX BEIMYUH, MX O0O3HAu€HHs W €AMHUIIBI;
yKa3bplBaTh (OPMYJbI, CBS3BIBAIOUIME JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JIPYTUMHU
BEJIMYNHAMU;

aHAJM3UPOBaTh (PU3NYECKHE MPOLECCH U SBICHUS, UCIONB3Ys (PU3MUECKUE 3aKOHBI U
IMIPUHIUIBL: 3aKOH BcemMupHOro tsaroreHus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKON SHEPTHH, 3aKOH COXPAHEHMS UMITYJIbCA, IPUHIIMI CYTIEPIIO3UIIMH CHIL, IIPUHIIAIL
PaBHOIIpaBHsI HMHEPLUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHHETHUECKYI0 TEOPHIO
CTPOEHHMsI BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b CPEIHEH KHMHETHYECKOW SHEPTHH TEIJIOBOIO
JIBIDKEHUST MOJIEKYJ ¢ aOCONIOTHOW TeMIlepaTypoi, MEepBbId 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHHs DJIEKTPUYECKOIro 3apsAna, 3akoH KynoHa, mpu 3TOM pasiaudarh CIOBECHYIO
(GOopMyYIHPOBKY 3aKOHA, €r0 MaTeMaTU4YecKOe BBIpAKEHUE U YCJIOBUs (IpaHMIbI, 00JacTH)
IPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE NPUHLMUIIBI JACWCTBUS MAaIlUH, NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB; pa3auyaTh yCIOBHUS UX O€30MaCHOTO HCIIOIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI MO HCCIEAOBAHUIO (DPU3MUECKUX SBIIEHUN M MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSMBIX, M KOCBEHHBIX M3MEPEHUH, Mpu 3TOM (HOpPMYIHpPOBAThH



npoOiemMy/3aaqy M THUIOTE3y YYeOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISATh MPSMbIE M KOCBEHHBIC M3MEPEHHsS (U3UYECKUX BEIWYHMH, MPHU 3TOM
BbIOMpaTh ONTUMAJIBHBIA CIIOCO0 M3MEPEHHUS U MCIOJIb30BaThb M3BECTHBIE METOJbI OLIEHKU
MIOTPELIHOCTEW U3MEPEHU;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXAy (U3NYECKMMHU BEIMYMHAMU C HCIOJIb30BAHHUEM
OpSMBIX H3MEPEHUH, IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (UKCUPOBATb PpE3yJIbTaThl
HOJIy4EHHOM 3aBUCUMOCTH (PU3UYECKUX BEJIMUYUH B BHJIE TAOIUL U TPa(UKOB, 1€1aTh BbIBOAbI
10 pe3ysbTaTaM UCCIIEOBAHUS;

coOmogaTh mpaBuia 0E€30MaCHOrO TPyAa MpPU MPOBEICHHH HCCIEIOBAaHHMNA B paMKax
y4e0HOr0 3KCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENbCKON M IPOEKTHOM JAEATEIbHOCTU C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U IAOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacuy€THblE 3aJadyd C SBHO 3aJaHHOW (U3UYECKON MOJENbI0, HCIIONb3Ys
(du3uyecKre 3aKOHbI U IPUHLIMIIBL, HA OCHOBE aHaJIM3a YCIOBUS 33]a4l BEIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBLACIATH (pU3nyeckre BeIUYMHBI U (OpMYJbl, HEOOXOAUMbIE Ul €€ pelIeHMs,
IPOBOJUTH PACUETHI U OLICHUBATh PEAIbHOCTD I1OJIyY€HHOI'0 3HaYeHUs (PU3MUECKON BETMUUHBL;

pelaTh KaueCTBEHHBIE 33JJaul: BbICTPAUBATh JIOTHYECKH HENPOTUBOPEUHBYIO LIETIOUKY
paccy)XJIeHHi C HMCIOJIb30BaHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (U3NYECKUX
SIBIICHHI;

WCIOJB30BAaTh TIPU peIIeHUH Y4YeOHBIX 3a7ad COBpEMEHHbIE HH(OpMAIOHHBIE
TEXHOJIOTUH JJIsl IOMCKA, CTPYKTYpUPOBaHUS, UHTEPIPETALIMN U IPEICTaBICHUs Y4eOHON 1
HAY4YHO-TIOMYJISIpHONH HH(OpMaIuK, NOIYYEHHOW M3 pa3iMyYHbIX HMCTOYHHUKOB, KPUTHUECKH
aHaAJIM3UPOBATh M10JIy4aeMyl0 HHPOPMALIUIO;

IIPUBOAUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYXKAIOILEro MUPa, B Pa3BUTHE TEXHUKHU

M TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHYECKHWE 3HaHUS 1O (U3MKE B IOBCEAHEBHOM >KM3HU JUIS
oOecrnieueHrs O€30MacHOCTH MPH 0OpallleHUH ¢ MpuOopamMu U TEXHUYECKUMU YCTpOICTBaMH,
JUISL COXPAHEHUS 370POBbsl U COOIOEHHSI HOPM SKOJIOTMUECKOT0 MOBEACHUSI B OKpYXKaroIleH
cpene;

paboTaTh B IpyMIe C BHINOJIHEHHEM Pa3IMYHBIX COLHUAIBHBIX pPOJIEH, MJIaHUPOBATH
paboTy TpyYIIBl, pallMOHAIBHO PacHpeaeisaTh O00s3aHHOCTH M IUIAHUPOBATh JIEATEIBLHOCTh B
HECTaHJAPTHBIX CUTYalUsAX, OLEHUBATh BKJIAJ KaXXJOI0 M3 yYaCTHUKOB I'DYIIBI B PELICHHUE
paccMaTpuBaeMOi POOIIEMBI.

[IpenMeTHbIe pe3yapTaThl OCBOEHUS Mporpammbl no ¢usuke. B mpouecce nsydeHus
Kypca Kypca ¢u3uku ©0a3oBoro ypoBHs B 11 kijacce oOydaromuiicss HayduTCs:
JEMOHCTPUPOBaTh Ha MpHUMEpax posib U MecTO (pU3MKu B (OPMUPOBAHHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTH, B MPAKTUYECKOU
NeSITeIbHOCTH JII0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHMIBI MPUMEHEHHUS H3YYCHHBIX (U3MUECKUX MOAENeH: TOYeyHbIH
IEKTPUYECKUI 3apsAl, Jyd CBETa, TOUYEUHBIM HCTOYHUK CBETa, AJEpHas MOJENb aroMma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PeLIeHUH (PU3NIECKUX 3a]1a4;

pacro3HaBaTh (U3HYECKUE SBICHUS (ITPOIECCH) U OOBACHITh MX Ha OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH U KBAHTOBOW (PM3UKU: AJEKTpUUECcKasi IPOBOJUMOCTD, TETIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHMTHOE JEMCTBHS TOKa, B3aUMOJAEMCTBHE MarHUTOB, 3JIEKTPOMArHUTHAas
UHAYKINS, JEeWCTBUE MAarHUTHOTO IOJsI Ha MPOBOJHUK C TOKOM U JIBIXKYIIUHCS 3apaf,



JJIEKTPOMAarHuTHblE KoJeOaHUsT M BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, TpeloMiieHue, nHTepepeHIus, TudpaKkivs U MOISIPU3aus CBETa, JUCIECPCHS
cBeta, (oroanexrpuueckuii pdext (PporodddeKT), CBEeTOBOE HaBJICHHE, BO3HUKHOBECHUE
JUHENYaTOro CIeKTpa aToMa BOJIOPO/Ia, ECTECTBEHHAS] U UCKYCCTBEHHAS PAAHOAKTUBHOCTH;

OIHCHIBATh H3yYCHHBIC CBOMCTBA BEIIECTBA (JIEKTPUIECKIE, MATHUTHBIC, ONITUYECKUE,
ANEKTPUUYECKYIO MPOBOJIMMOCTD PA3INYHbIX CPE/l) U AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCHONB3YS (M3MUECKHE BEIUYMHBI: JJIEKTPUYECKUI 3apsi, cujla TOKa, JJIEKTPUYECKOE
HANpPsDKEHUE, DJIEKTPHUUECKOE COMPOTUBICHHE, Pa3HOCTb IMOTEHIIMAJIOB, 3JIEKTPOABIIKYILAS
cuna, paboTa TOKa, HMHIYKIUS MarHUTHOrO 1o, cuia Awmmepa, cwia Jlopenia,
WHAYKTUBHOCTh KATYIIKH, JHEPTHS MIEKTPUICCKOTO0 ¥ MArHUTHOTO TOJICH, IEPUO U 9acToTa
KoneOaHuil B KoJeOaTenbHOM KOHTYpE, 3apsii M CHUja TOKa B MPOIECCE TapMOHUYECKUX
DJIEKTPOMATrHUTHBIX KoJeOaHui, (POKYCHOE pacCTOSHHE W ONTHYECKas CHJIa JIMH3BI, MPH
ONMHMCAHUW TIPABUIBHO TPAKTOBAaTh (DU3UYECKUH CMBICT HCIOJIB3YEMBbIX BEJIUYUH, HUX
0003Ha4YeHHs] M €IUHUIBI, YKa3blBaTh (DOPMYJbI, CBSA3BIBAIONIME JaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAMU;

ONKCHIBATh W3YYEHHBbIE KBAHTOBBIC SIBICHUS U MPOLIECCHI, UCIONb3yd (PUINUECKUE
BEJIMUMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U 4acTOTa CBETa, SHEPrus U
UMIyabC (POTOHA, TEPUOI TMOTypacraga, YHEPrusi CBSI3W ATOMHBIX SICp, NMPU ONMUCAHHUH
MPAaBWIBHO TPAKTOBATh (PU3WYCCKUN CMBICT HCIIOJIB3yeMbIX BEJIMYHMH, UX OOO3HAYCHUS H
SIMHMIIBI, YKAa3bIBaTh (POPMYJIBI, CBA3BIBAOIINEC JAHHYIO (DH3UYECCKYIO BEIIMYUHY C JPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMYHHEI;

aHAJIM3UPOBATh (PU3UYECKHE MPOLIECCH U SIBICHUS, UCTIONB3Ys (PU3NYECKUE 3aKOHBI U
npuHOMIBE: 3akoH Owma, 3aKOHBI TOCJIEIOBAaTEIBHOIO U TMapaliebHOIO COCAHMHEHUS
NPOBOAHMKOB, 3akoH Jlxoyns-JleHma, 3akoH SJIEKTPOMAarHUTHOM WHIYKIMH, 3aKOH
IPSIMOJIMHEHHOTO PaCIpOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHHUS
CBeTa, ypaBHeHUe OWHIITelWHa a1 ¢orodddekra, 3aKOH COXpPAHEHHs] SHEPTUU, 3aKOH
COXPAHCHHS WMITYJIbCA, 3aKOH COXPAHCHUS JJICKTPHUYECKOTO 3apsijia, 3aKOH COXPAHCHHUS
MacCOBOT'O YHCJa, TOCTYNaThl bopa, 3aK0OH paJiIMOaKTUBHOTO pacrajia, MPu 3TOM Pa3IndyaTh
CJIOBECHYIO ()OPMYIIMPOBKY 3aKOHA, €r0 MAaTEeMAaTHYECKOE BRIPAKECHUE

Y yclioBus (TpaHMIlbI, 00JIACTH) TPUMEHUMOCTH;

OTIpEeETSATh HANPABIEHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TIOJISi TPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

CTPOUTH U ONIUCHIBATh N300pakeHHe, CO3aBaeMOe IMIIOCKUM 3€PKaioM, TOHKOU JTHH301;

BBITIONHATH 9KCIIEPUMEHTHI MO HCCIEAOBaHUIO0 (DU3MUECKUX SBICHUH M MPOIECCOB C
UCIIOJTb30BAaHUEM TIPSIMBIX, 1 KOCBEHHBIX H3MEPEHUH: TIPH 3TOM (DOPMYIIHPOBATH

npoOneMy/3aady M TUIOTE3y Y4eOHOTrO SKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MIPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M OPMYITHUPOBATEH BHIBO/IHI;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHBIC W3MEPCHUS (DU3MYCCKHX BEIWYHMH, TIPU ITOM
BLIOMpATh ONTUMATBHBIA CIIOCO0 M3MEPEHUs M HCIOJIh30BaTh WM3BECTHBIE METOJBI OIIEHKHU
MOIPEIIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHUMOCTH (PH3UYECKMX BEIMYUH C WCIHOJIB30BAHUEM MPSIMBIX
U3MEpPEHUIl: TIPH 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHPOBATH PE3YNbTATHI MOMYy4YECHHOM
3aBHCHUMOCTH (DM3MYECKHX BEJIWYMH B BHUJAE TAaONMHMII W TpadHKOB, JeiaTh BBIBOABI I10
pe3ysibTaTaM HCCIICI0BaHNS,

coOrOaTh TpaBMIa OE30MaCHOTO TPYJa MPU MPOBEACHUH WCCIICIOBAHUK B paMKax
y4eOHOr0 JKCIIEPUMEHTa, Y4eOHO-UCCIICIOBATEILCKOH ¥ IMPOCKTHOW JIEATEIBHOCTH C



UCIIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOPaTOpHOro 000pYyA0BaHUS;

pemaTth pacy€THble 3aJauyd C SBHO 3aJaHHOW (U3UYECKON MOJENbI0, HCIIONb3Ys
¢u3nUecKre 3aKOHBI U IPUHIIMIIBL, HA OCHOBE aHAJIM3a YCIOBUS 33a4d BEIOUPATh (PU3HUECKYIO
MOJIeIIb, BBIACTATH (DPU3MYECKHE BEIUYMHBI U (OPMYIbI, HEOOXOAMMBIE Al €€ pEelLICHus,
IPOBOJUTH PACUETHI U OLICHUBATH PEATILHOCTD MOIy4YE€HHOTO 3HAYCHUS (PU3HUECKON BETMUNHBL;

pelaTh Ka4eCTBEHHBIC 3a/1a4M: BBICTPAUBATD JIOTUYECKU HEMPOTUBOPEUYHUBYIO LIEIIOUKY
pacCyKIeHUH C MCIOJIb30BAaHUEM H3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M (PU3MUECKUX
SIBIICHHI,

UCIOJb30BAaTh IPU pEIIEHUH Y4YeOHBIX 3a7ay COBPEMEHHbIE HH()OPMALMOHHBIE
TEXHOJIOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHMSI, HUHTEPIIPETALIMH U MPEICTaBICHUS y4eOHOU U
HAYYHO-TIOMYJIIPHONH HH(OpMAIK, NOTYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHUECKH
aHAJTM3UPOBAThH MOJTy4aeMyl0 HH(POPMALHUIO;

OOBSICHATh TNPHHLMUIBI JEHCTBHS MAaIIUH, HPUOOPOB M TEXHHUUYECKUX YCTPOWCTB,
pas3ynyaTh yCiIoBUSA MX O€30IaCHOTO UCIIOJIb30BaHUS B IOBCEAHEBHOM KU3HM;

IIPUBOAUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOekKHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BsSCHEHHE IIPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

HCIOJIb30BATh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B IIOBCEIHEBHON KU3HU

st obOecrieyeHnss 0€30MacHOCTH TPH OOpaIleHUuH ¢ MpHOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMH, JJI1 COXPAHEHHUS 3/I0POBbS M COOJIIOIEHUSI HOPM 3KOJIOIMUECKOI0 IIOBEICHUS B
OKpYKaroIlEH Cpese;

paboTaTe B rpymie ¢ BBIIOJHEHHEM DPa3IUYHBIX COLMAIBHBIX POJICH, TIAHUPOBATH
paboTy TpyIIbl, PalMOHAIBHO paclpeieniaTh 00s3aHHOCTH U IUIAHUPOBAThH JESATEIbHOCTb B
HECTAHJIAPTHBIX CUTYalUsAX, OLEHUBATh BKJIAJ KaXXJOr0 M3 yYaCTHUKOB I'DYIIBI B PELICHUE
paccMaTpuBaeMOi POOIIEMBI.



