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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha ypOBHE CpeaHero ooOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IOJOKEHMH M TpeOOBaHWN K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHONW TporpamMmel, npenactaBieHHbix B OI'OC COO, a Takxke ¢ yu€ToMm
¢benepanbHOM paboueil mporpaMMbel BOCIUTaHMS M KOHLENIMM IPENoAaBaHUs y4yeOHOro
npenvera «@u3ukay B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit  Deneparum,
pean3yoUIMX OCHOBHbIE 00pa30BaTe/IbHbIE IIPOrPaMMBI.

Conepxanue mporpamMMbl 1O ()U3MKE HAINpPaBIEHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTHHBI MHpa oOydaronmxcs 10—11 kmaccoB npu oOydeHun ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. [Iporpamma o ¢pusnke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k miaaHUpyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METarnpeIMETHBIM
pe3ynbTaTaM OOYy4YeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTh pPEaTM3alMU MEXIIPEIMETHBIX
CBsi3ell (PM3UKM C €CTECTBEHHO-HAYYHBIMHM YUEOHBIMM IpeaMeTaMu. B Hell ompenenstorcs
OCHOBHBIC IIETM M3y4eHUs (PU3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHMs, IUIAHUPYEMbIS
pe3yibTaThl OCBOCHHS Kypca (HU3UKU: JIMYHOCTHBIE, METampeIMeTHbIe, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma no ¢pusmke BKIIOYAET:

® I[UIAHUpPYEMbIE PE3yNIbTaThl OCBOEHUS Kypca (pU3MKHM Ha 6a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE PE3YJIbTAThl IO roJIaM O0yUYEHUS;

e cojaepkaHue yueOHoOro npeamera «Pu3nKay 1o rogam o0ydeHuUs.

dusmka Kak Hayka 0 Haubosiee OOIUX 3aKOHAX MPUPO/IbI, BBICTYIAsl B Ka4eCTBE y4eOHOro
IpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ] B CUCTEMY 3HAHMM 00 OKpY)KAIOILIEM MHpE.
HIkonpHBIH Kypc (U3MKM — CHUCTEMOOOPA3YIOIIMHA Ml €CTECTBEHHO-HAy4YHBIX YYEOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB U SIBJICHUH, N3ydaeMbIX
XUMHUeH, Ouonoruei, ¢uznyeckol reorpadueil nu actpoHomuen. Vcnonbp3oBaHUE U aKTUBHOE
MpUMEHEHHE (U3NYECKUX 3HAHUW OIpeneNsieT XapakTep M pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTHMH B cdepe SHEpreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TOITYYEHHUS HOBBIX
MaTepHaloB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHune U3k BHOCUT OCHOBHOM BKJIAJ B
(opMHpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromuxcs, B HOpMUpOBaHHE YMEHUI
IIPUMEHATh HayYHbII METOJI IIO3HAHUSI IIPH BBIIIOJIHEHUU MU y4€OHBIX UCCIICIOBAaHUI.

B ocHOBY Kkypca pu3uku [UIsl ypOBHS CpeIHEro O0IIero o0pa3oBaHMsI TIOJIOKEH P UIICH,
KOTOPBIE MOKHO pacCMaTpUBATh KAK MPUHIMUIIBI €0 IOCTPOEHUS.

Hoesn yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SIBJISIETCS JTOTMUECKU 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCeX pasfesioB (M3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOW, TaK U
COBpEMEHHOMU (PU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuan Kypca GpU3NKH 00beMHEH BOKPYT
¢busmyeckux Teopuid. Bemymmm B Kypce sBisieTcss (OpMHPOBAHHME TPEICTABICHUM O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TIOJIE.

Hoes cymanumapusayuu. EE peanuzaiys NpeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOIO
noTeHIuana GU3NIECKO HayKu, OCMBICIICHUE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33pEHYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTMYECKUMHU ITPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kype Gpu3nuku nmpemnonaraetT 3HaKOMCTBO € IIUPOKUM
KpPYrOM TEXHHUYECKHUX M TEXHOJIOTMYECKUX MPUIIOKEHNN N3YUEHHBIX TEOPUM U 3aKOHOB.

Hoesn osxonocusayuu peanusyercs IMOCPEACTBOM BBEICHMS 3JEMEHTOB CO/EpKaHMS,
MOCBALIEHHBIX 3KOJIOTMYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHH, a TaKke 00CYXAeHUs MPOOJIeM PallMOHAIBHOIO IPUPOIONOIb30BAHUS U
9KOJIOTHUECKON OE30MaCHOCTH.

CrepXHEBBIMU 3JIEMEHTaMU Kypca (U3MKHA Ha YPOBHE CpPETHEro OOIero oOpa3oBaHUs
ABIISAIOTCS (pU3MUecKue Teopuu ((POpMHpPOBAHUE NPEACTABICHUH O CTPYKTYpe IOCTPOCHUS
¢bu3nueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPHUHIIMIIOB B COBPEMEHHBIX
MPEJCTAaBICHUAX O MPUPOJE, TPAaHUIAX NPUMEHHUMOCTH TEOPHUM, JJISI ONMHCAHHS €CTECTBEHHO-
Hay4YHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QH3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allM 3KCIIEPUMEHTAIBHON AesTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(GU3MKA — ATO WCIOIB30BAHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB
1a00paTopHBIX paboT, KOTOpble B MporpaMme o (¢u3uke OObEIMHEHBI B OOIIMN CIIMCOK
YUYCHUUYECKHX TMPaKTUUECKUX paboT. BeimeneHue B yka3zaHHOM TepedHe jJabopaTopHBIX PadoT,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYILECTBIICTCS yJYaCTHUKAMH O0O0pa3oBaTEIbHOIO
rpoiiecca UCX0s U3 0OCOOCHHOCTEH TJIAHUPOBAHUS M OCHAICHHs KaOuHeTa ¢usuku. [Ipu s3Tom
obecrieunBaeTcsi OBNIAJICHUE OOYYArOIIMMHUCS YMEHHUSMH TPOBOAMUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIEIOBAHMs 3aBUCHUMOCTEH (DM3MUECKUX BEIWYMH W IOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAenseTcss PelICHUI0 PacuyéTHBIX M KaueCTBEHHBIX 3anad. [Ipu stom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (PH3MYECKON MOJIETIbIO,
MO3BOJISIIOIIME TPUMEHATh M3y4YEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO paszzena
Kypca, Tak ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. i KayeCTBEHHBIX 3a7ad MIPHOPUTETOM
ABIIIIOTCSL 3aJaHus Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYXarolen Xu3HH, TpeOyronue BhIOOpa (HU3WYECKON MOJCNH JUIsi CUTyalldd TPAKTHUKO-
OpPHEHTUPOBAHHOT'O XapaKkTepa.

B coorBerctBum ¢ TtpeboBaHusmu PI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrieueHnio y4yeOHOro mporecca 0a30BBIi YpOBEHb Kypca (PM3HKH Ha YPOBHE CpPEIHETO
o0mero oOpazoBaHusl JOKEH M3Y4aTbCsAd B YCIOBHUSX IMPEIMETHOro KaOuMHeTa (pU3MKU WM B
YCJIOBUSIX WHTETPUPOBAHHOT'0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOro IHKiIa. B kaOunere
(bu3MKN JOMKHO OBITh HEO0XO0IMMOE J1a00PaTOPHOE 000OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B TporpamMmMe MO (HU3UKE YUYCHHUECKUX TPAKTHUYECKUX PadOT W JIEMOHCTPAIlOHHOE
0o0opyI0OBaHUE.

JlemoHCcTpannonHoe o00opyaoBaHue (GOPMUPYETCSs B COOTBETCTBUU C MPUHLIUIIOM
MUHHUMAJIBHOH JOCTaTOYHOCTH M OOECIIeYMBAET IMOCTAHOBKY MEPEYHCICHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A MCCIEJOBAHMSI HM3y4aeMbIX SIBICHUH U IPOLECCOB,
SMIIUPUYECKUX U (PyHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaboparopHoe oOoOpynoOBaHUE Uil YYEHUYECKHUX IMPaKTUUYEeCKUX paboT (opmupyercs B
BHJIC TEeMaTHYECKUX KOMIUICKTOB M OOECIeYMBAETCs B pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaronuxca. TeMaTudyeckre KOMIUIEKTHI J1a00paTopHOro 0OOpYAOBaHUS JOMKHBI OBITH
MTOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUU AHAJIOTOBBIX W HNU(POBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE IU(POBBIX 1aO0OPaTOPHIA.

OCHOBHBIMU 1EJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opMHpOBaHHE HHTEpeca W CTpeMJIeHHs OOydyalolMXCsl K HAyYHOMY H3yYCHHIO

MIPUPO/IbI, PA3BUTHE UX MHTEIIEKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TIPEJCTABICHWA O HAYYHOM METOAE TO3HAaHUA © (OPMHUPOBAHUE
HCCIIEI0BATEIbCKOIO OTHOLICHUS K OKPYKAIOLIUM SIBJICHHSIM;



e (opmupoBaHHEe HayYHOrO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBbHBIX 3aKOHOB (DHU3HKH;

e (opMHpOBaHHE YMEHUI OOBSACHATD SBICHUS C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIIbCTB;

e (opMHpOBaHUE TPEACTABICHUN O PONU (HUBMKH JUIS Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STHX Iieneil oOecrednBaeTcsi PelIeHHeM CIEAYIONMX 3aJad B IpoIecce

M3Yy4eHHUs Kypca (pU3UKU Ha YPOBHE CpeIHEro o0Iiero oopa3oBaHus:

e [puoOpeTeHue CUCTEMBbl 3HAHUI 00 0OUIMX (PU3NYECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TEOpHUsX, BKJIIOYAs] MEXaHUKY, MOJIEKYJIAPHYIO (DU3UKY, SJEKTPOIMHAMUKY, KBAHTOBYIO
(hU3UKY U 3JIEMEHTHI aCTPO(U3UKH;

e (opMHpOBaHHE YMEHHUH TPUMEHATH TEOPETUYECKHE 3HAHWUA ISl  OOBSICHEHUS
¢bu3nuecKkux SBJICHUM B TPUPOAE U s TNPUHATHS TNPAKTUYECKUX PEIICHUH B
TTOBCETHEBHON KU3HH;

® OCBOGHHE CIIOCOOOB pEIIEHHs pPAa3JIMYHbIX 3a/Jad4 C SBHO 33aJaHHOW (U3NYECKOM
MOJIeNblO, 3aJlad, IOAPa3yMEBAIOIIUX CaMOCTOATENbHOE CO3/aHue (U3HUECKOM
MO/JIENH, aJICKBaTHOM YCIIOBUSIM 3aJauH;

® TMOHMMaHHE (PU3NYECKHX OCHOB M TPUHIHUIIOB ACHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJIOTMUYECKUX MPOIECCOB, MX BIUSHUS HA OKPY’KAIOLIYIO CpPEY;

® OBJIAJICHUE METOAAMU CAMOCTOSITEIHLHOIO IJIAHUPOBAHUS M MPOBEACHUS (U3NUECKUX
SKCIIEPUMEHTOB, aHajdW3a W  HUHTEpIpeTanuu  UH(OpMaluU,  OIpeaeTeHUs
JOCTOBEPHOCTH IOJIyYEHHOI'O pe3yibTara;

® CO3JaHME YCIIOBUH JAJIS pa3BUTH YMEHUU MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
NeSITEIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BbIi YpOBEHb) Ha YPOBHE CpEIHEro oouiero oOpa3oBaHUS
orBomutcs 136 ywacoB: B 10 ximacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 vacoB (2
yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o GU3HMKe MepeueHb J1a00paTOPHBIX U MPAKTHYECKUX padoT
SABIISICTCS PEKOMEHIOBaHHBIM, YYHTENb JElIaeT BHIOOp NpPOBEACHUS 1a0OpaTOpHBIX PabOT U
OIBITOB C YYETOM WHIUBUIYAIbHBIX OCOOEHHOCTEH 00yUYarOIuXCs.

COAEPXAHUE OBYYEHUS
10 KJIACC
Pa3nen 1. ®u3nka u MeTOAbl HAYYHOT'O IO3HAHUS

®dusmnka — Hayka o mpupone. Haydnble MeTonbl MO3HaHUS OKpyskatomero mupa. Ponb
9KCIIEPUMEHTA U TEOPHUH B MPOLIECCE MTO3HAHUS TPUPOABL. DKCIIEPUMEHT B (DU3HKE.

MonenupoBanue GuU3NUeCKuX sABJICHUN U mporeccoB. Hayunsle runoressl. dusznueckue
3aKOHBI U TEOPUH. [ paHUIIBI MPUMEHUMOCTH GU3NYECKUX 3aKOHOB. [IpHMHITNIT COOTBETCTBUSI.

Pone u mecto ¢usuku B (HOpMHUPOBAHMHM COBPEMEHHOW HAYYHOM KapTUHBI MHpa, B
MPAKTUYECKOU JICSITEIILHOCTH JIIOICH.

Jlemoncmpayuu

AmnanoroBble 1 IU(PPOBBIE U3MEPUTETHHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHue. OTHOCHUTENBHOCTh MeXaHW4yeckoro jBikeHus. Cucrema
orcuéra. Tpaekropusi.



[lepemenienne, CKOpOCTb (CpelHsiE CKOPOCTb, MI'HOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepualbHOW TOYKH, UX MPOEKIIMU HAa OCU CUCTEeMbl KoopauHat. CloKeHHE MEepeMEeleHU u
CJII0’)KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBMXKEHHE. ['paduKku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IyTH U NEPEMENIECHUS MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBobOogHOE TIazieHne. Y CKOpeHHe CBOOOIHOTO MMaICHUSI.

KpuBonuueiinoe nBuxeHue. JIBUkeHHE MaTepUalIbHOW TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOpPOCTBIO. YTJIOBasl CKOPOCTb, JUHEHHas CKOpocTh. llepnon m
yacToTa ooparienus. L{leHTpocTpemMuTeabHOe yCKOpEHHe.

TexHuyeckue yCTpoOWCTBA MW NPAKTHYECKOE MPHUMEHEHHE: CHUIOMETpP, JBUKECHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE TIEPEAAUU.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPALIMS KHHEMAaTUYECKUX XapAKTEPUCTUK JBUKCHUSL.

[TpeobpazoBanue ABMKEHUHN C UCTIOIIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmtonenue nBuxeHus tena, OpouIeHHOro Mo YriioM K TOPU30HTY M TOPU3OHTAIIBHO.

N3mepenune yckopeHus CBOOOIHOTO MaICHHUS.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3ydyeHne HepaBHOMEPHOTO JBUKEHUS € LIEIIBIO ONPEAEIICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHUS ~ MEXAY  MOYTSIMH,  TNPOWJECHHBIMH  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE PaBHbIE IPOMEKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBUXKEHUU C
HayaJIbHOM CKOPOCTHIO, PABHOW HYJIIO.

N3yuenue nBUKEHUS MIAPUKA B BI3KOU KUIKOCTH.

W3ydenue ABM>KEHHUS Tena, OpOIIEHHOT 0 TOPU30HTAIBHO.

Tema 2. /[lunamuxa

[Ipunuun otHocurensHocTu ["anunes. [lepoiil 3akoH HetoToHa. MHepLnanbHble CUCTEMBI
orcuéra.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cui. Bropoit 3akoH Herorona mis
MaTepualibHOM TOUKHU. TpeTuit 3akoH HbroTOHA 7151 MaTepruaibHbIX TOYEK.

3akoH BceMupHoro tsrorenus. Cuina tsbkectu. llepBas kocMuueckasi CKOpOCTb.

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

Tpenne. Buabl TpeHust (mokosi, ckoibxeHus, kauenus). Cuna tperus. Cyxoe TpeHHE.
Cuna TpeHus CKONbXeHUsl U cuiia TpeHus nokos. Kosdduuuent tpenus. Cuiia conpoTHUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTHU WJIH Tas3e.

[ToctynarenbHOE U BpallaTelIbHOE IBHKEHUE a0COMIOTHO TBEPOrO TEa.

MOMEHT Cuiabl OTHOCHTENBHO OCH BpamieHusd. [lnedo cuibl. YClIoBUS paBHOBECHS
TBEPIOrO TeNA.

TexHudeckre yCTPOMCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TMOMIIUITHUKHN, JBH)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.

CpaBHEHME MacC B3aUMOJICUCTBYIOIIUX TET.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CrnoxeHnue cui.



3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMaluu.

HesecomocTs. Bec Tena npu yCKOPEHHOM IMOABEME U NAJCHUU.

CpaBHEHME CHII TPEHUS MTOKOSI, KAUEHHS U CKOJIbKECHHSL.

VYcnoBust paBHOBecHs TBEPIOro Tesia. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3ydenue nBuxeHust Opycka o HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, OT ux AedopmMaIiv.

UccnenoBanue ycnoBuil paBHOBECHUS TBEPAOrO TEa, UMEIOIIETO OCh BpaIlleHUSI.

Tema 3. 3akonsl coxpanenusn ¢ MexaHuKe

Nmnynsc MatepuanbHOM TOUKM (Tea), CUCTEMbl MAaTepUAIbHBIX TOUYEK. MIMIyNIbC CHIIBI U
W3MEHEHUE UMITYJIbCA TeIa. 3aKOH COXPAHEHMS UMITYJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTH CHJTBL.

Kunetnueckass sHeprusi MaTepHalbHONW TOUYKH. Teopema 00 M3MEHEHWH KHHETHYECKOUH
SHEpPruu.

[TorenuuanbHas sueprus. [loreHnnanpHas SHEPTrUst yupyro AeGopMUpOBaHHON MPYKUHBL.
[lorenunanbHas 3Heprus Tena BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuuanpHble U HEMOTEHIHMANbHBIE CHIbl. CBA3b Pa0OTHl HEMOTEHIMATBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOU SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4ecKkre ycTpoucTBa M NPAKTHYECKOE MPUMEHEHHE: BOJOMET, KONED, MPYKUHHBIN
MUCTOJIET, ABUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexon noTeHLMAIBHON YHEPTUU B KWHETUUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3ydyeHne aOCOMIOTHO HEYNPYroro yiapa € IMOMOIIBIO JBYX OJWHAKOBBIX HUTSHBIX
MasTHUKOB.

UccnenoBanue cBsa3u pabOThl CUJIbl C M3MEHEHHEM MEXaHMYECKOM SHEpPruM Tella Ha
MIpUMEPE PACTSIKEHUS PE3UHOBOIO JKI'YTa.

Pasznen 3. MosekyisipHasi pu3uKa 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcHOBHBIE TIOJI0KEHUST MOJIEKYIISIPHO-KUHETHUYECKON TEOPHH U X OMBITHOE 00OCHOBAHUE.
BpoynoBckoe nBuxkenue. Juddysus. Xapaktep ABMKEHUS ¥ B3aUMOJCHCTBHS YaCTHUIL
BelecTBa. Mojielnu CTPOEHMsI Ta3oB, >KUJAKOCTEH M TBEPABIX Tel U OOBSCHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasMepbl MoJiekys. KomnuecTBo BeliecTBa.
[TocTosinHas ABorazapo.

TennoBoe paBHoBecue. Temrieparypa u e€ usmepenue. [lkana remneparyp Llenbcus.

Mopens uaeanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJICKYJISPHO-KMHETUYECKOU TEOpPUH
uaeanpHoro rasa. AOcCONIOTHas TemrepaTypa Kak Mepa CpeaHell KUHETHYeCKOM sHepruu
TEIJIOBOro JBMKEeHHMs vactull rasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenpaeneeBa—Kianeiipona. 3akon JlanpToHa. M3omponecchl B HACAIBHOM Trasze ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MPOLECCOB: H30TEPMA,
n30x0pa, u3obapa.

TexHuueckre ycTpoiCTBa U MPAaKTUIECKOe TPUMEHEHHE: TEPMOMETP, OapomeTp.



Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu Monekyn
OpraHMYECKUX COCTUHECHUM.

OmnbITh! 10 UGB (Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JIBUKECHHUS.

Mogens onwita lltepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Mopens, HIUTFOCTPUPYIOLIAs IPUPOLY ABJICHHU ra3a Ha CTEHKH COCya.

OnbIThI, HIUTIOCTPUPYIOIIME YPAaBHEHNUE COCTOSIHUS UIE€ATBHOIO I'a3a, H30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmule pabomuol

OmnpeneneHnre Macchl BO3JyXa B KIACCHOW KOMHATe€ Ha OCHOBE HM3MEpeHUU 00BEMa
KOMHATBI, IaBJICHUS U TEMIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS pa3pe’keHHOr 0 rasa.

Tema 2. Ocnoevl mepmoounamurku

TepmoauHamuyeckass cucrema. BHYTpEHHsIsT DHEpPrusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ u3meHenus. KonuuecTtBo TemnoTsl U pabora. BHyTpeHHSIs SHEPTUsi 0JHOATOMHOT'0
nJeanbHOro raza. Bupl Temionepeaun: TEIONPOBOIHOCTb, KOHBEKIIMS, U3JIydeHHUE. Y IebHasl
TEMJI0EMKOCTh BenlecTBa. KonnmuecTBo TEMI0Thl IpH TeIIonepeiaye.

[lonsstue 00 anmabatHom mnpouecce. I[lepBblif 3akoH TepMoauHaMuku. IIpumeHnenune
MIEPBOro 3aKOHA TEPMOJAMHAMUKH K H3omporeccaM. I'paduueckas naTepnperanus paboThl rasa.

BTtopoii 3akon TepmonnHaMuku. HeoOpaTHMOCTh TIPOIIECCOB B TIPUPO/IE.

TernnoBeie MamuHbl. [IpuHIUNIG! feiicTBUA TemmoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TerIoBeIX MamrHax. Koaddunuent nomesnoro aerctBus Teriopord mamwuHbl [lukn KapHo u
€ro KO3 GHUIMEHT MOJIE3HOT0 JeHCTBUSA. DKOIOTHUYECKUE MPOOIEMBbI TETIIOIHEPTETUKY.

TexHuueckre yCTpOWCTBA W TNPAKTUYECKOE TPUMEHEHHWE: JBUraTeilb BHYTPEHHETO
CropaHusi, ObITOBOH XOJIOAUIBHHUK, KOHAUIIUOHED.

JHemoncmpayuu

W3meHeHne BHYTpeHHEH HSHEPrHM Teia IMPH COBEPUICHWH palbOThI: BBUIET NMPOOKH W3
OYTBUIKM TOJ| JIeHiCTBMEM CXKaToro BO3JlyXa, HarpeBaHue sQupa B JaTyHHOU TpyOke MyTEM
TpeHUsI (BUJICOJJEMOHCTPALIHS).

W3menenue BHyTpeHHEH sHepruu (TemMieparypsl) Teja pu Terionepeaaye.

OnpIT N0 agrabaTHOMY PACIIUPEHUIO BO3AyXa (OIBIT C BO3AYITHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelsl BHYTPEHHETO CrOpaHusl, PEaKTUBHOTO IBUTATEIIS.

Yuenuueckuii skcnepumenm, nabopamophule pabomol

N3mepenne yaenbHOU TeII0EMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuwecmea. Dazosvie nepexoovt

[TapooOpazoBanue u koHaeHcauus. VMcnapenume wu  kumeHue. AOCOITIOTHA U
OTHOCHUTEJbHAS BIAXKHOCTh BO3ayxa. HacklmeHHbI map. YaenpHas TEmioTa napooopa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATypbl KUIIEHUS OT JaBJICHHUS.

Tsépnoe Teno. Kpucrammueckue u amop@Hbie Tesa. AHU30TPOIUS CBOWCTB KPUCTAJUIOB.
Kunkue kpuctamisl. CoBpemMeHHble MaTepuaibl. [lnaBneHue m kpucramnmsanus. Y enbHas
TeruioTa miaasienus. CyonuMmarusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue yCTpONCTBA M IPAKTHMUECKOE NPHUMEHEHUE: TUIPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTMU IOJIY4EHHS COBPEMEHHBIX MarepuajgoB, B TOM YHCIE
HaHOMAaTepHaJloB, 1 HAHOTEXHOJIOTUH.



Jlemoncmpayuu

CBoiicTBa HaCHIIIEHHBIX MTAPOB.

Kunenve npu moHM>KEHHOM JJaBJICHUH.

CriocoObI U3MEpPEHUS BIAKHOCTH.

Habnroienue HarpeBaHus U MIaBICHUS KPUCTAITNYECKOTO BEIIECTBA.
JleMoHCTpanust KpUCTAIIIIOB.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepeHre OTHOCUTEIBHON BIIaYKHOCTH BO3yXa.

Pa3znen 4. JjekTpoauHaMuKa

Tema 1. Dnekmpocmamuka

OnekTpu3anuss Tell. ONeKTpudyecKuid 3apsn. JIBa Buga 3IIEKTpUYECKHX — 3apsfoB.
[IpoBoAHUKY, TUAIEKTPUKH U TIOTYIPOBOJAHUKHU. 3aKOH COXPAHEHUS DJIEKTPUUECKOTO 3apsiia.

B3aumopeiictBue 3apsinoB.  3akoH Kynona. TouyeuHblid  3JIEKTpUYECKHM  3apsl.
Onektpuyeckoe rmone. HampskEHHOCTh AyeKTpudeckoro mosst. [IpuHIun cynepno3unuu
3JIEKTPUYECKUX Mojiel. JINHUN HanpsHKEHHOCTH AJIEKTPUUECKOTO MO,

PaGora cun osnekrpocratmdeckoro mois. [loreHuman. Pa3HOCTH  MOTEHIIMATIOB.
[IpoBOIHUKY U AMDIIEKTPUKH B JIEKTPOCTATHUECKOM ToJie. J(uanekTpruueckasi IpOHUILIAEMOCTb.

OnekTpo€MKOoCcTh. KoHAeHCcaTop. DIEKTPOEMKOCTh IIJIOCKOI0 KOHJEHCATopa. JHEpPrus
3apsKEHHOI0 KOHJIEHCATOopA.

TexHu4ecKkrue yCTpOWCTBAa M IPAKTUYECKOE NPUMEHEHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJIEKTPOCTATUYECKAsl 3alUTa, 3a3€MIJICHHE SJICKTPONPHOOPOB, KOHICHCATOP, KOMUPOBAIBHBIN
arnrmapar, CTpyMHBII TPUHTED.

Jlemoncmpayuu

VYCeTpolcTBO M IPUHLHUI IEHCTBHS 3JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE MOJIE 3aPSKEHHBIX TEJ.

[IpoBOTHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DJIeKTpOCTaTUYECKAs 3aIUTA.

JIM3IEKTPUKH B 2JIEKTPOCTATUYECKOM ITOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAAu IUTACTHH,
PacCTOSIHUS MEXAY HUMH U TUAIEKTPUUYECKON POHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit 3nekmpuyeckuii mox. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIICCTBOBAHHUS DJIEKTPUUECKOr0 TOoKa. VICTOUHHMKHU TOKa.
Cuia Toka. [locTossHHBIN TOK.

Hanpsioxenue. 3akon Oma Jyist ydacTka LEeTH.

DNEeKTpUUECKOE COMPOTHUBIICHUE. VnensHoe COIPOTHUBJICHUE BEILECTBA.
[TocnenoBarenpHOE, MapauIebHOE, CMEIIAHHOE COEIUHEHNE ITPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenma. MomHOCTb 37IEKTPUYECKOro TOKA.

DJIEKTPOABUKYIIAsl CHJIa U BHYTPEHHEE CONMPOTUBICHUE UCTOYHUKA TOKa. 3aKkoH Oma 1iist
TOJIHOM (3aMKHYTOM) AsiekTpruueckoi nenu. Koporkoe 3aMbikanue.

DJIEKTPOHHAs! IPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTb COIPOTUBJICHUSI METAJJIOB
oT TeMriepatypbl. CBepXIIPOBOUMOCTb.



DJIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[onynpoBomuuku. CoOCTBEHHass W TNPUMECHAs MPOBOAUMOCTH IIONYIIPOBOIHUKOB.
CgoiictBa p—Nn-niepexona. [TomympoBoIHUKOBBIE TPUOOPHI.

DNeKTpUUeCKuii TOK B pacTBOpaX M pacIulaBax 3JIEKTPOIUTOB. OJIEKTPOIUTHYECKAs
aucconuanys. JINEeKTPOIIn3.

OnexTpuueckuil ToK B razax. CaMOCTOSTENbHBIA U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Lnazma.

TexHuyeckue ycTpoWcTBa M MPAKTUUYECKOE TNPHUMEHEHUE: aMIIEPMETP, BOJIBTMETP,
peocTtar, HUCTOYHHKHM TOKa, OJJIEKTpOHArpeBaTeibHble MPHUOOPHI, 3JIEKTPOOCBETUTENbHBIC
MpUOOPBI, TEPMOMETP CONPOTUBJIEHMS, BAKyyMHBIH JHOJI, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIA MO, FaIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb COIPOTUBIICHUS LWIMHIPUYECKUX IPOBOJHUKOB OT [UIMHBI, IUIOIIAIH
MIONIEPEYHOr0 CEUEHUS U MaTepHUaa.

CMenianHOe COeJUHEHHE TPOBOJHUKOB.

[Ipssmoe u3MepeHue 3IeKTpoABMKYLIEH cwibl. KOpoTkoe 3ambIKaHME TajJbBaHUYECKOIO
9JIEMEHTA U OLICHKA BHYTPEHHETO COIIPOTUBIICHHUSL.

3aBUCHUMOCTb COIIPOTUBJICHHS METANIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoit paspsia v MpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSAS TPOBOAMMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne cMEIaHHOT O COEMHEHMS PE3UCTOPOB.

W3MmepeHne  DIIEKTPONBMIKYIEH CHJIBI MCTOYHMKAa TOKa W €r0  BHYTPEHHETO
COIIPOTUBIICHUS.

Habntonenue snexrpomnusa.

Me:xnpeaMeTHble CBSI3H

Nzyuenne xypca ¢usuku 6a3zoBoro ypoBHsS B 10 kiacce OCYIIECTBIISETCS C Y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHKd, OWMOJIOrMH, XHUMHUH,
reorpaduu U TEXHOJIOTUU.

Mesicnpeomemnuvie nonsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMA:
SIBJICHWE, HAy4YHbI (akT, rumoreza, Qu3udeckas BeIWYHHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJIEIINPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHUCTEMbl ypaBHEHMH, JHHeWHas ¢QyHkuus, mnapabona,
runepooma, ux rpauku U CBOWCTBA, TPUTOHOMETPHYECKUE (QYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M HX MPOEKIUU Ha OCH
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonocus: mexanmdeckoe JBUKEHHE B KUBOU Npupone, Judpdysus, ocMOC, TEII000MeH
KUBBIX OPTaHU3MOB (BH[bI TEIUIONEPENAUYH, TEIUIOBOE PABHOBECHUE), MIEKTPUUECKHUE SIBJICHUS B
JKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpDHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TeEJ, XUAKOCTEM M Ta30B, JIJIEKTPUYECKHUE
CBOWMCTBA METAJIJIOB, 3JIEKTPOIUTUYECKAS AUCCOLMALINS, FAIbBAaHHKA.

T'eozpaghus: B1axHOCTh BO3/lyXa, BETPbI, OapOMETp, TEPMOMETP.



Texnonoeusn: mpeoOpa3oBaHUE JABIKEHHI C UCTIOIB30BAHHEM MEXaHH3MOB, YUET TPEHUS B
TCXHUKC, MOJAUIMITHUKH, HUCIOJB30BAHHC 3dKOHA COXPAHCHHUA HUMITYJIbCAa B TCXHHUKC (paKeTa,
BOAOMET W JApYTHE), JBHUTaTelh BHYTPEHHErO0 CropaHus, TmapoBas TypOWHA, OBITOBOM
XOJIOAUJIIBHUK, KOHAUIIMOHCP, TCXHOJIOIUH MOJYUCHUSA COBPEMCHHBIX MAaTCpruajioB, B TOM YUCIIC
HAaHOMATEepPHaJiOB, W  HAHOTEXHOJIOTMH,  JJEKTPOCTaTHYeCKas  3alluTa,  3a3eMIJICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPHUHTEp, JJIEKTPOHArpeBaTeNbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIC TPHUOOPHI, TaJIbBAHHUKA.

11 KIIACC
Pa3znen 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUSA

[locrossHHBIE MarHuThl. B3auMonelcTBUE IMOCTOSHHBIX MarHUTOB. MarHuTHOE IIOJIE.
Bekrop marauTtHON HHAYKUUHA. [IpuHIMI Cynepro3uMY MarHUTHBIX NOJIEH. JIMNHMY MarHUTHOU
nHaykuuu. KapTuHa aMHui MarHuTHOW MHIYKIUH T0JIS IOCTOSTHHBIX MarHUTOB.

MarnuTtHoe ToJie MPOBOAHMKA ¢ TOKOM. KapTWHa JTWHUM WHAYKIIMHM MarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanmopaeiicTBre MPOBOTHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJyJib U HalpaBJICHHUE.

Cuna JlopeHna, €€ MoOaynb W HampaplieHWE. J[BMI)KEHHE 3apsyKEHHOW 4YacTHUIBI B
OJTHOPOJHOM MarHuTHOM monie. Pabota cumsl Jlopenta.

SIBneHue HneKTpOMarHUTHOM MHAYKUMHU. [lOTOK BeKkTOpa MAarHUTHOM HWHIYKIUU.
DIEKTPOABUKYIIAS CUJIa MHAYKIIMU. 3aKOH 3JIEKTPOMArHUTHOM MHIYKIUU Dapajes.

BuxpeBoe siiekTpuueckoe mosie. DIEKTPOABHKYIIAs CUiIa WHAYKIUU B IPOBOJHUKE,
JBIKYIIIEMCSI ITOCTYNATENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE.

IIpaBuno Jlenma.

NunykTuBHOCTD. SIBICHHE CAMOMHAYKIIMH. DJIEKTPOIBIKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHuTHOT'O MOl KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHuueckue YCTpPOWCTBA W NPAKTUYECKOE MPUMEHEHHE: IIOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUIATEIb, YCKOPUTEIHN AJIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Llemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JIvHYM MHIYKIIMU MarHUTHOTO TOJS.

B3anmopeiicTBre ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHila Ha MOHBI AJIEKTPOJIUTA.

SIBneHune >NeKTPOMarHUTHOM UHIYKIIMH.

[IpaBuio Jlenua.

3aBUCHUMOCTb 3JEKTPOABUKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUsI MarHUTHOIrO
MOTOKa.

SIBiieHME CAaMOMHTYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenne MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

HccnenoBanue nelicTBUS NOCTOSHHOI'O MArHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JI€KTPOMArHUTHON MHIYKITUH.



Pa3nen 5. Kone6anus u BoJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJ1ICOAHUS

KonebarenbHas cucrema. CBoOOgHBIE MexaHMueckue koneOanus. [‘apmonuueckue
konebanus. Ilepuon, dactora, amrmutyga U (asa konebGanuil. IIpyXHHHBII MasTHUK.
Maremaruueckuil MasTHUK. YpaBHEHHE rapMoHHYecKux KoseOanuil. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKHUX KOJIICOaHUSX.

Konebarenbupiiit  KOHTYp. CBOOOJHBIE JJIEKTPOMATHHUTHBIC KOJICOAHUS B HICATHLHOM
KoneOaTeIbHOM KOHType. AHAJIOTHS MEXIy MEXaHWYeCKHMH U DIEeKTPOMAarHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHS] SHEPTrUU B UACATHLHOM KoJeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxamIMX KoneOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyX€HHBIE 2JIEKTPOMArHUTHbIE KOJICOAHMUS.

[Iepemennbiii Tok. CUHYCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUTUTYIHOE U ACHCTBYIOIIEE 3HAYECHUE CUIIBI TOKA U HAIIPSIKCHUSI.

Tpanchopmartop. IlponsBoacTBo, mepenadya U MOTpeOJICHHE SIEKTPUUYECKOM HSHEPTHUU.
DKOJOrM4ecKre pHUCKUM TMPU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUH B TOBCEAHEBHOM JKU3HMU.

TexHU4ecKkrue YCTpOWCTBA M IPAKTHYECKOE ITPUMEHEHHE: JJIEKTPUYECKHNA 3BOHOK,
reHepaTop MepeMEHHOro TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoJeOATeIbHOM CHCTEMBI (TIPYKMHHBIN WIH MaTeMaTHYECKUN
MasITHHK).

HaGimrotenue 3aTyxarommx KoieOaHui.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJIeOaHUI.

Hab6mronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOIeOaHusI.

OcuuorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa U HAmlpsOKEHUS OT BPEMEHH) s
AIEKTPOMATrHUTHBIX KOJICOAHHHA.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUN PE3UCTOpPA, KaTyIIKW WHAYKTUBHOCTH M
KOH/IEHCaTopa.

Mopens TMHUM 3IEKTPONEpeaaUn.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCMMOCTH TIEpHO/ia MaIbIX KoJleOaHH Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipys3a.

UccnenoBanne mnepeMeHHOr0 TOKa B LENM M3 IMOCIEI0BAaTEIbHO COEIUHEHHBIX
KOH/IEHCaTOopa, KaTyLIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMacHUMHbIE 60JIHbL

Mexanudeckue BOJIHBI, yCioBus pacnpoctpanenus. [lepuon. CkopocTh pacnipocTpaHeHUst
u ganuHa BonHBL [lomepeunble W TMpoMONbHBIE BONHBL MHTephepeHuus u AuUpPaKIus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBHUSI M3J1y4EHHUS AJIEKTPOMArHUTHBIX BOJH. B3aumuas
opuentanus BektopoB E, B, V B snexrpomarautHOi BonHe. CBONCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpaXXeHUe, MperoMieHue, mnonspusanus, audpakuus, uHTepdeperius. CKOpoCTbh
3JIEKTPOMArHUTHBIX BOJIH.



[IIkayia 37€KTPOMarHUTHEIX BOJH. [IpuMeHeHHE 3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHIMIIBI paguocBs3K U TeneBuaeHus. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEN CPEJIbl.

TexHn4ecKkre yCTpOWCTBa M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi JAMArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paAuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneob:mromeecs Teno kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U MPEIOMIICHHS] MEXaHUYECKIX BOJIH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUTUTYIOH M YacTOTOM
KoneOaHui.

UccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)K€HUE, IPEIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipoCTpaHEHHE CBETA B OAHOPOJHOMN cpejie.
JIyud cBeta. TodeuHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbI OTpakeHHsI cBeTa. [locTpoeHune H300pa)keHUIl B MIOCKOM
3epKaje.

[Ipenomnenune cBera. 3aKOHBI TPEIOMJIEHHS CBeTa. AOCOMIOTHBIA  IOKa3aTellb
npenomienus. IlonHoe BHyTpeHHee orpaxeHue. IIpenenbHbId yros MOJIHOTO BHYTPEHHETO
OTpakKEHUSI.

Hucnepcus cseta. CiioxHbli coctas Oenoro ceera. L{Ber.

Cobuparorie ¥ pacceuBaromue JTUH3bL. ToHkas nuH3a. DOKYCHOE pacCTOSHUE H
onTUYecKas cuijia TOHKOM nuH3bl. [locTpoeHne n300paxeHnii B COOMPAIOIINX U PACCENBAIOIINX
nuH3ax. @opMyra TOHKOW JIMH3bI. Y BEIMUYEHUE, 1aBaEMOE JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHKHU. Y CIOBUS
Ha0JI0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHUH(DA3HBIX
KOI'€pEHTHBIX UCTOYHUKOB.

Hudpakums cera. Judpakmuonnas pemérka. YcioBue HaOMIOACHUS —TJIABHBIX
MaKCHUMYMOB IIPU MaICHUU MOHOXPOMATHUECKOTO CBETa Ha JU(PAKIIMOHHYIO PEHIETKY.

[Tonapu3anus ceera.

TexHuueckre yCTpOWCTBA W IPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma, Qoroammapar,
MPOEKLMOHHBIA ammapar, MHKPOCKOI, TENeCKON, BOJOKOHHAs ONTHKA, Iu(paKIrOHHAS
pemeETKa, TONSTPOULL.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacHpocTpaHEHUE, OTpakeHHE M IpejoMieHue cBeTa. OnTuueckue
puOOpBHI.

[TonHoe BHYTpeHHEe oTpaxeHue. MoJieab CBETOBO/IA.

HccnenoBanue CBOWCTB N300paXKEHUHN B JIMH3AX.

Monenn MUKpOCKOIa, TEJIECKOIA.

Habmtonenue unrepdepenunu cera.



Hab6mronenue nudpaxiuu cBera.
Habmonenue nucnepcuu cBera.
[Tonmy4yenue cnekTpa ¢ MOMOIIbIO TPU3MBI.
[Tonydenue ciekTpa ¢ MOMOIIBIO TU(PAKIIMOHHON PEIIETKH.
Habmroienue nonsipuzanuu cBera.
Yuenuueckuii axkcnepumenm, rabopamopHvie pabomoi
N3mepenne nokazarens NpeaoMIEHHUs CTEKIIa.
WccnenoBanue cBONCTB N300paXeHU B JTMH3aX.
Habmtonenue nucnepcuu cBera.
Pa3nen 6. OcHOBBI crieliuaIbLHONH TEOPUH OTHOCUTEIbHOCTH
I'paHuipl NPUMEHMMOCTH KIIACCHUYECKOW MeXaHUKHU. IlocTynaTel crnenuanbHONW TEOpUHU
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJAYJS CKOPOCTM CBETa B BaKyyme, MPHHIUII
OTHOCHUTEIBbHOCTU DUHIITENHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeAJICHNE BPEMEHU U COKPAILEHNE JUIUHBI.
DHEeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.
CBs13b Macchl C SHEPTUEH U UMITYJIBCOM PEISITUBUCTCKOW YaCTUIbl. DHEPTHUs MOKOSI.
Paszpnen 7. KBanroBasi pusuka
Tema 1. Dnemenmul KGAHM 060U ONMUKU
®otonbl. Popmyna [lnanka cBA3M SHEPruM POTOHA C €r0 YaCTOTOW. DHEPrus U UMITYJIbC
¢oroHa.
Otkpeitne u wuccienoBanue ¢Gorodpdexra. Ombitet A. I'. CroneroBa. 3aKoHBI
¢doroapdekra. Ypapuenue DitHmreitna aus porordexra. «Kpacnas rpanuna» gorospdexra.
HaBnenue cBera. OnwiTe [1. H. JIeOGenena.
XHUMHUYECKOE JEHCTBUE CBETA.
TexHuyeckne ycCTpoilcTBa M MIpaKTHUECKOe MpUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
COJIHeuHasi barapesi, CBETOUO/.
JHemoncmpayuu
®oT03(QeKT Ha YCTAaHOBKE ¢ TUHKOBOW TIJIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETo GpoTo3pdexra.
Cseronuop.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OnbiTel Peszepdopna mo paccesnuto o -uactuu. IlnaHeraphas
mozenb aroMa. [loctymarel bopa. U3nydenue u mornomieHne (OTOHOB IIpH MEpexoje aToMa C
OJHOTO YypOBHS JHEpruM Ha apyrod. Buapl cnekrpoB. CnekTp ypoBHEH SHEprum aroma
BOZIOPO/Ia.
BonHoBBIE cBoOicTBa yacTull. Bonuel ne bpoitnsa. KoprnyckyasipHO-BOIHOBOW JTyaau3M.
CHOHTaHHOE U BBIHYKJEHHOE U31yYEHUE.
TexHu4ecKkrue YCTpOWCTBA M NPAKTHYECKOE MPUMEHEHHWE: CHEKTPAIbHBIA aHAIU3
(criekTpocKoIt), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenne JUIMHBI BOJIHBI Ja3epa.
Habutoienue nuHenvaTbIX CEKTPOB U3TyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul



Hab6mronenue nmuHev9aToro cnekrpa.

Tema 3. Amomnoe sa0po

OKCHEpPUMEHTBI,  JOKa3bIBAIOIIHME  CIO0KHOCTh CTpOEHUs  sapa. OTtkpbITHE
panuoaktuBHOCTH. OTBITH Pesepdopaa mo ornpeneneHnio coctaBa paJioakKTUBHOTO H3ITyYEHHS.
CsoiicTBa anb(a-, 6era-, raMma-u3ydeHus. BiusHue paaroakTHBHOCTH HA KUBbIE OPTaHU3MBI.

OtkpeiTHe mpoToHa M HeWTpoHa. HyxionHas mognens sanapa ['eitzenOepra—lBaneHko.
3apsan sapa. MaccoBoe uncio siapa. M3orormsl.

Anbda-pacnaz. DJIEKTpOHHBIA M TO3UTPOHHBIN Oera-pacmaa. ['amma-uznydenue. 3aKoH
paznoaKTUBHOIO paclaa.

DHeprus cBsI3u HYKJIOHOB B siipe. SnepHbie cuibl. JlegekT macchl siapa.

SnepHble peakuuu. JleieHUe U CUHTES SAEP.

SAnepueiii  peaktop. TepmosimepHbiii cuHTe3. [IpoOieMbl W MEpPCNEKTHBBI  SACPHON
SHEPreTHUKU. JKOJIOTNYECKUE ACTIEKTHI IACPHON IHEPTETUKH.

DnemMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTop! HaOMIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

OyHaamMeHTaabHble B3auMoAecTBus. EAMHCTBO pu3nuecKoil KapTUHBI MUDA.

TexHuyeckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: J103UMeETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6oM0a.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii skcnepumenm, nabopamopuule pabomol

HccnenoBanue TpekoB yacTHll (TI0 TOTOBBIM oTorpadusm).

Pa3znen 8. JjieMeHTBI aCTPOHOMHUM U ACTPOPUZUKHU

Ortanbel pa3BUTHA  acTpoHOMUM. [IpukiagHOE MW MHPOBO33PEHUYECKOE 3HAUEHHUE
ACTPOHOMMUMU.

Bup 3Bé3qH0r0 HebOa. Co3Be3aus, spKue 3BE3/bI, IIAHETHI, UX BUANMOE JABIKCHHE.

ConneuHas cucrema.

Connue. Conueunast akTuBHOCTh. Mcrounuk sHeprum ConHioa M 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEpPHUCTUKH. JlMarpamMma «CHEKTPaJbHBIM KJIACC — CBETUMOCTBbY». 3BE3MbI
[JIaBHOM I10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETHUMOCTb» JUId 3BE3] TJIaBHOM
IOCIEA0BATENbHOCTH. BHyTpeHHee crTpoeHue 3BE3a. (COBpPEMEHHBIE IIPEACTaBICHHUS O
MIPOUCXOKICHUH U 3BOIOIMK COJTHIA U 3BE3T. DTallbl )KU3HU 3BE3L.

Mineunsiii [1yts — nHamia [Nanaktuka. [Tonoxxenue u neuxenne Conuua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuky u kBa3zapsl. YEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3axkon XaO6ma. PazOeranme ramaktuk. Teopus
Bbonsioro B3peiBa. PennkroBoe nzinyueHue.

Macmrabnast ctpykTtypa Beenennoii. Meraranaktuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmtonenus HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAaHMEM KOMITBIOTEPHBIX MPUIIOKEHUIN
JUI OTIpe/ieNICHUs MOJIOKEHHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
CeBepHOro noiymapus 1 sipkue 3BE3/bl.

Hab6monenus B reneckon JIynsl, maner, Mneunoro [lyru.

O0o0maromniee noBTOpeHue

Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COIUATBLHOU H
STHUYECKON cdepax IesTeNbHOCTH YeJIOBEeKa, poJib M MeCcTO (U3UKA M aCTPOHOMUHU B



COBPEMECHHOW HAy4yHOW KapTHHE MHpa, poib (u3nyecko Teopurd B (HOPMUPOBAHUH
MpeCTaBICHUN 0 (prU3MUecKoi KapTUHE MHUpPa, MECTO (PU3NUECKOM KapTHHBI MHpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEJICTABICHUIN O IPUPOJIE.

MesknpeaMeTHbIe CBA3U

Wzyuenne kypca ¢uszuku 0a3oBoro ypoBHs B 11 Kigacce oOCyIIECTBISETCS € Y4ETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBsI3€ € KypcaMH MaTeMaTUKW, OWOJIOTUH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Meowcnpeomemnvle nonsimusl, CBSI3aHHbIE C W3YYEHHUEM METOJOB HAyYHOr'O MO3HAHMUS:
sBJIEHHE, HAydHbI (akT, rumoresa, (uznyeckas BENUYMHA, 3aKOH, Teopus, HaOIIoJeHHeE,
9KCIIEPUMEHT, MOJICINPOBAHKE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKLUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBl U HX
MPOCKIIMM Ha OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, NMPOU3BOJHBIC 3JEMEHTApHBIX ()YHKIIMA,
MPU3HAKU MTO/I00MS TPEYTOJIBLHUKOB, OMpE/IeNIeHNe TUIOMIAIU TUIOCKUX GUryp U o0bEMa Te.

buonocus: snekrpuyeckue SBICHUS B KUBOM IpHpoOJE, KojeOaTelbHbIE IBMIKEHUS B
KUBOM MPUPOJIE, ONTUYECKUE SIBJICHUS B JKUBOM MPUPOJE, NEHCTBHE pPAJMALUM HA JKUBBIC
OpPTaHU3MBbl.

Xumus: CTpoeHHME aTOMOB M MOJIEKYJ, KpPUCTaJUIMYecKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHMs KPUCTANINYECKON PEIIETKH, CIEKTPAJIbHbIN aHAIU3.

l'eocpaghusa: MarHUTHBIE TIONIOCA 3E€MIIH, 3aJie)KM MarHUTHBIX Py, GOToChEMKA 3€MHOM
MOBEPXHOCTH, MpeCKa3aHue 3eMIIETPSACEHUH.

Texnonocus: MTUHUM DJIEKTPOIIEpENad, T€HEPATOpP MEPEMEHHOIO TOKA, AJIEKTPOJABUIATEINb,
WHIYKIIMOHHAS TIeYb, pajap, paadonpuéMHUK, TEIeBU30p, aHTeHHa, TeinedoH, CBU-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAsI ONITHUKA, COTHEYHAsI OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJIHET'O OBIIIET'O OBPA3OBAHUSA
OcBoenne yueOHoro mpeaMera «Pusmkay Ha YpOBHE CpPEIHEro 00mero o0pa3oBaHHS
(6a30BbIl  ypOBEHb) JIOMDKHO  OOECHEYHUTh  JOCTHKEHHE  CIEIYIOIIUX  JIMYHOCTHBIX,
MeTaIpeAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.
JJUHHOCTHBIE PE3VYJIBTATHI
JIngHOCTHBIE PE3yNbTaThl OCBOCHUS Y4eOHOro mpeamera «Du3uka» TOKHBI OTpa)kaTh
TOTOBHOCTh U CIIOCOOHOCTh OOYYaroMIMXCsl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMii, TO3UTHBHBIX BHYTPEHHUX
yOEXJEHUM, COOTBETCTBYIOIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOr0o  OOIIecTBa,
paclIMpeHHe KU3HEHHOTO OMbITa U OMNbITA ACATEIBHOCTH B MPOIECCE peah3allii OCHOBHBIX
HarpaBJIeHUH BOCIIUTATEIBLHOM IEATEIbHOCTH, B TOM YHCJIE B YaCTH:
1) rpamaaHCcKOro BOCIIUTAHMS:
c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMM  OOYydYalomIerocss KakKk AaKTUBHOTO H
OTBETCTBEHHOT0 YJICHA POCCUHUCKOT0 O0IIECTBA;
MPUHATHE TPAJAUIMOHHBIX OOIIEYEIIOBEUECKIX TYMAHUCTHYECKUX U JIEMOKPATHYECKUX
IIEHHOCTEIH;
TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B HMHTEpPEcax TPaKIAHCKOTro OOIINeCTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pa30BaTEeIbHOW OpraHu3aluu;



YMEHHE B3aWMOJICHCTBOBATh C COIHMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKUIMSMHU M Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHHUTAPHOU U BOJIOHTEPCKOH eI TEITLHOCTH,

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(OPMHPOBAHHOCTH POCCUNCKOM TPaXKTAHCKON HJICHTHYHOCTH, TAaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSM POCCHUCKHX
y4EHBIX B 00JIACTH (PU3MKH U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHNUS,

CIIOCOOHOCTh OIICHWBATh CUTYAI[MI0 M NMPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIIE B ACATEILHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOWYHBOTO OYIyIIEro;

4) 3cTeTHYEeCKOT0 BOCTIMTAHUSI:

ACTETUYECKOE OTHOIICHHWE K MUPY, BKIIOYAsk ACTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIIETO
¢u3nyeckoil Hayke;

5) TpyoBOro BoCHUTAHUS:

UHTEpEC K pa3nyHbiM chepamM NpoPecCHOHATHHON JEATeIPHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMECHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIIeiH
pohecChy U pean30BbIBATH COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 0Opa3oBaHUIO U caMOOOpa30BaHHUIO B 00NacTH (DM3HKHU Ha
MPOTSKEHUH BCEU JKU3HU;

6) 3K0J10rHYecKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh JKOJOTHMUYECKOW KYJIBTYpBl, OCO3HAHWE TJIO00aTBHOIO XapakTepa
HKOJIOTHYECKUX MPobIem;

MJJAHUPOBAHUE M OCYIIECTBIICHHE NICUCTBHI B OKpY’KalOUIEH Cpelie Ha OCHOBE 3HAHMUS
LeJIed yCTOMYMBOrO Pa3BUTHS YEII0BEYECTBA;

paclIMpeHre OIbITa JCATCIBHOCTH OSKOJIOTMYECKOH HAINPaBICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 (PU3UKeE;

7) IEHHOCTH HAYYHOr'0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUA (HU3HUUECKON HAYKU;

OCO3HAHWE IIEHHOCTH HAayYHOU JIEATEIHOCTH, TOTOBHOCTh B MPOLIECCEe U3yUeHHs (DU3UKH
OCYIIIECTBIISTh MPOSKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUIYATBHO U B TPYIITIE.

METAINIPEIMETHBIE PE3YJIbTATDI
IMo3HaBaTe/IbHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS
Ba3oBble jlorHueckne AeiicTBUsL:

CaMOCTOSTEIILHO (OPMYJIMPOBATh W AKTYaJIM3UPOBATh TMPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

OIIPEICTIATH IeNTN ACITeILHOCTH, 3a]1aBaTh TAPaAMETPhl M KPUTEPHH WX JIOCTHIKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3MYECKHX SBICHUSIX;

pa3pabarbIBaTh IUIAH PEHICHUS TPOOJIEMBI ¢ YIETOM aHAIHM3a HMEIOIIMXCS MaTepUATbHBIX
Y HEMATEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JCATEIBHOCTh, OLICHHUBATh COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OLICHUBATh PUCKU TOCIIC/ICTBUH JCATEITHHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH pPabOTy B YCIOBUSIX PEAIBHOTO, BHUPTYaJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMMOICHCTBYS;



pa3BHUBaTh KPEaTUBHOE MBIIUICHUE ITPU PELICHUH KU3HEHHBIX POOIeM.

ba3oBble uccien0BaTeIbCKUE AeHCTBUA !

BJIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSMU M METOAaMHU (hU3HUECKOM
HayKH;

BJIQJIETh HaBbIKAMH Y4eOHO-MCCIIEOBATENbCKOW W MPOEKTHOM NEATENBHOCTH B OOJIACTH
(¢u3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETIHLHOMY ITOMCKY METOJIOB PEIICHHS 3a/1a4
(bu3nUecKoro cogepKaHus, MPUMEHEHUIO PA3IMYHBIX METO/I0B TIO3HAHMS,

BJIQJIETh BHMJIAMHU JESITEIBHOCTH IO IOJIYYEHHIO HOBOTIO 3HAHMS, €ro HHTEpIpETaluH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3JIaHUU Y4EOHBIX TPOCKTOB B 00JACTH (UBHKH;

BBISIBJIATh MPUYMHHO-CJICJCTBEHHbIC CBS3M W aKTYaJIU3UpPOBATh 3a/ady, BBIJIBUTATh
TUIIOTE3y €€ pEeLIEHUs, HAXOAWTh AapryMEHThl I JI0Ka3aTeIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

AQHAIM3HUPOBATh IIOJIYYEHHBbIE B XOJE€ PEIICHUS 3aJa4d PE3yJbTaThl, KPUTUYECKU
OLIEHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYIHUPOBATh COOCTBEHHBIC 3a/ladyll B OOpA30BATEIbHON JESATENBbHOCTH, B
TOM YHCJIC TIPH U3yICHUH (DU3UKH;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJIEH, TIPE/IaraTh OPUTMHAIBHBIC TIOJIXO/IBI M PEIICHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHBIC PEIICHUSI.

PatGora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU MONXYYCHHS WH(OpMAIUu (PU3NIECKOT0 COJCPIKAHUS U3 MCTOYHUKOB
Pa3HBIX THIIOB, CaMOCTOATEIBHO OCYHIECTBJIATh IIOUCK, AaHAM3, CHUCTEMATHU3alUIl0 U
WHTEPIIPETANNIO MHPOPMAIIMH PA3TUIHBIX BUJOB U ()OPM MPEICTABIICHUS;

OLIEHUBAThH JOCTOBEPHOCTh HH(OPMALIHH;

UCTIONIb30BaTh CpeACTBa HWH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA B
pElIeHUH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OpPTaHU3allMOHHBIX 33aad C COOII0JIEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKHU O€30M1aCHOCTH, TUTUEHBI, pecypcocOepeKeHusl, IPaBOBbIX U
STHUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30M1acCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOr0 COAEP)KAHUA B pa3IU4HbIX (opmarax ¢ ydéTom
HazHaueHUs WHGPOPMALMU W LEJIEBOM ayAWTOpPUH, BBIOMpas ONTHUMAJIbHYIO (QopMy
MPEACTABJICHUS U BU3YAIU3aLlH.

KoMMyHuKaTHUBHBIEC YyHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHSL:

OCYILIECTBIISATH OOIIEHNE HA YpOKaxX (PU3UKU M BO BHEYPOUHOI J1€ATEIbHOCTH;

pacmo3HaBaTh MPEANOCHITKHA KOHQIUKTHBIX CUTYAIlMA U CMSTYATh KOH(DIUKTHI;

pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3PEHHUS C HUCIOJb30BAaHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U MCIIOIBb30BaTh MPEUMYIIECTBA KOMAaHTHOW U MHAUBUIYAIbHON paboTHI,

BbIOMpaTh TEMAaTUKy U METOJbl COBMECTHBIX JAECUCTBUM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0r0 4jeHa KOJUIEKTUBA;

IPUHUMATh LEJIU COBMECTHOW JIE€ATEIbHOCTH, OPraHW30BBIBATH M KOOPAMHHPOBATH
JEUCTBUSA 1O €€ JOCTHXKEHHUIO: COCTABJATH IUIAH JACUCTBHM, PACOPENEIATH POJIM C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON padOoThI;



OLIEHMBATh Ka4e€CTBO CBOET0O BKJIAJa U KaXJ0r0 y4aCTHHKA KOMaH[bl B OOIIMI pe3ybpTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ylaraTb HOBBIE IPOEKTHI, OLEHUBATH HACHU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3JIMYHBIX CUTYaLHUsX,
MPOSIBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIC yHHBEpPCAIbHbIC Y4eOHbIC 1eHCTBHA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYIIECTBIIATh IO3HABATEIbHYIO AEATENILHOCTh B 00NAacTH (U3UKU U
aCTPOHOMUHU, BBISIBIIATH MTPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 331a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PELICHUs] PACUETHBIX M KA4YE€CTBEHHBIX 3a7ay, IJIaH
BBIMIOJIHEHUSI NPAKTHUYECKOM paboThl ¢ y4€TOM MMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIIOYTECHHUI;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpsATh paMKH Y4eOHOT 0 IIpeMeTa Ha OCHOBE JIMUHBIX MPEINOYTCHUH;

JiesIaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBaTh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTb 3a
pelieHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO U TIPOSIBICHUIO JSPYIUIUM B 00JacTH (DU3UKH,
MIOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIBbHBII MHTEIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIECIISM;

BJIaJICTh HaBBIKAMH MTO3HABATEIBHON peIeKCHH KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBHMA
U MBICIMTEIIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU JUTS OLICHKH CUTYAIMH, BEIOOpAa BEPHOT'O PEIICHUS;

YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHBBI U ApI'YMEHTBI APYTUX MPU aHAJIU3€E PE3YIbTATOB JESATENbHOCTH;

NpUHUMATh ceOsl, TOHUMasi CBOU HEIOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI U ApI'YMEHTBI APYTUX MPU aHAJIU3€ PE3YIbTATOB JESATEIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO JAPYIMX HA OLIHOKH.

B nponecce 10CTHKEHMSI IMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS IIPOrPaMMBI 110 (PU3UKE IS
YPOBHS CpeAHEro oouiero o0pa3oBaHus y 00y4arOIIUXCs COBEPIICHCTBYETCS 3MOIMOHATIBHBIN
MHTEJUIEKT, MPeAnoIaratoui chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIIBHOE COCTOSHUE,
BUJIETh HAIPaBJIEHUS pa3BUTHUS COOCTBEHHOM SMOLIMOHANBHOI cepbl, ObITh YBEPEHHBIM B ceOe;

CaMOperyJINpOBaHMUsI, BKJIIOYAIOIIETO CaMOKOHTPOJb, yYMEHHE PUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIHOCOOHOCTH aJalTHPOBAaTHCS K SMOLMOHAIBHBIM
W3MEHEHHUSM U IPOSBISATh THOKOCTbh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEII MOTUBALIMH, BKJIIOYAIOIIEH CTPEMJIEHHWE K JOCTHIKEHHUIO LIEIM U YCIEXY,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEI;

SMIMATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHHE APYIHX,
YUHUTBIBATh €ro IPHU OCYLIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO;

COLMAJIbHBIX HABBIKOB, BKJIIOUYAIOLIUX CIIOCOOHOCTH BBICTPAaUBaTh OTHOLIEHUS C JIPYIMMH
JFO/IbMU, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U pa3peliaTh KOH(QIUKTHI.



HNPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 kJjacce rmpeaMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh COPMUPOBAHHOCTH Y O0yUYaIOUINXCS YMEHUI:

JIEMOHCTPHUPOBATh HA MPHUMEpPaxX pojb U MECTO (HU3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4yHOW KapTHHBI MHUPA, B Pa3BUTHHM COBPEMEHHOW TEXHHMKHM M TEXHOJOIHH, B IMPAKTHYECKOU
JIeATCIBbHOCTH JTIOJICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUS H3YyYCHHbIX (DU3MUECKUX MOJeNel: MaTepualibHas
TOYKA, WHEpLHUAIbHAs CHUCTeMa OTCU€Ta, aOCONIOTHO TBEPIOE TEIO, WJCAIbHBIN ra3, MOJEIU
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUCYHBINA AIEKTPUUYECKUI 3aps] IPHU PELICHUU
(dbuzmveckux 3a1ad;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (IIPOLECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBAa M BJIEKTPOJMHAMHKHU:
paBHOMEpPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEHHOE IBM)KEHHE, CBOOOIHOE NajeHue Tel,
NBIDKEHUE 110 OKPY)KHOCTH, WHEpIHUs, B3auMojeicTBUe Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOSHHE >KUIKOCTEH M TBEPABIX Tel, W3MEHEHHEe 0o0bEéMa Tel NMpHU HarpeBaHUU
(oxJaXkeHnn), TEIJIOBOE paBHOBECHE, UCTIapeHHe, KOHJCHCAls, MIaBJIeHHe, KpUCTAIIM3alus,
KHUIIEHHE, BJIa)KHOCTb BO31yXa, MOBBIILICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBs3b MEXKAY IlapaMeTpaMHM COCTOSHHS ra3a B M30NpOLeccax, JJICKTpU3alMs Tell,
B3aUMOJICHCTBUE 3aPs/10B;

OIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UUYECKUE BEIMUYMHBI: KOOpIHMHATA,
MyTh, ME€pPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CHJla, UMIYJIbC Teja, KHHETHYeCcKas
SHEprus, MOTEHIMaJbHas SHEPrusi, MeXaHudeckas paboTa, MeXaHMUYECKass MOIIHOCTb;, INpHU
OMKCAaHUU TPaBUIBHO TPaKTOBaThb (U3MUECKUH CMBICH HCIOJIb3YEMBIX BEIMYMH, HX
0003HAaYeHUS U €IUHUIIBI, HAXOAUTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpYrMMH BEJIMYMHAMY;

OIKCHIBAaTh M3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIE SIBJICHUS, HCIOJIB3YS
¢u3nyeckue BEIWYMHBL: JIaBIEHUE Tra3a, TeMIleparypa, CpeiHss KHHETHYecKas OSHeprus
XaOTHUYECKOI'0 JBMKEHMSI MOJIEKYJ, CpPEAHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIJIOThl, BHYTPEHHsISI 3HEprus, pabdora raza, KO3(QQGHUIMEHT MOJE3HOro ICHCTBUS TEIJIOBOIO
JIBUTATEIS; IPY ONMCAHHUH MPABIIBHO TPAKTOBATH (PM3WUYECKUN CMBICI HCIIOIb3YEMbIX BEITHUYHH,
uxX O0O3HAYeHMs M EAMHHULBL, HAXOAUTH (OPMYJbI, CBSA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYMHY C JPYTUMHU BETUYUHAM;

OIKCHIBaTh W3YYEHHBIE JJIEKTPUYECKUE CBOMCTBA BEILECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mporueccsl), UCIONIB3Ysl (PU3NUECKUE BEIMYMHBL: AJIEKTPUUYECKUI 3apsi, 3JIEKTpUUYECKOe IOoJIe,
HalpsDKEHHOCTh  IIOJIS, IIOTEHLMAJ, Pa3sHOCTh IIOTEHIUAIOB; IpPU ONUCAHUM IPaBUIIBHO
TPaKTOBaTh (PU3MUYECKHM CMBICT MCHOIB3YEMBIX BEIWYMH, UX OOO3HAYEHHUS WU EAUHUIIBI
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PM3NYECKYIO BEIUYHHY C JPYTUMH BEJIHYHHAMHU;

aHAJTM3UPOBaTh (PU3NYECKUE MPOLECCHl U SIBICHUS, UCHONb3Yysd (U3NYECKUE 3aKOHbI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u |1l 3akonsr HbloTOHA, 3aKOH coxpaHeHus
MEXAHWYECKOW SHEPIuH, 3aKOH COXPAHEHMsI UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIUN CUJI, TIPUHLUIT
paBHOIpaBUs MHEPLHUAIBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CPEIHEH KUHETHMYECKOHM SHEPTMM TEIUIOBOIO IBH)KCHHUS
MOJIEKYJI C aOCOJIOTHOM TeMmIepaTypoil, MepBblil 3aKOH TEPMOJAWHAMUKH, 3aKOH COXPaHEHHS
ANIEKTPUUYECKOr0 3apsija, 3akoH KyloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (OPMYIUPOBKY
3aKOHa, €ro MaTeMaTU4eCcKoe BBIPAKEHUE U YCIIOBUS (IPaHULIbl, 001aCTH) MPUMEHUMOCTH;



OOBACHATh OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, IPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3nuyarh ycjaoBUs MX 0€30MaCHOr0 UCIOIb30BaHUS B TOBCEJHEBHOM KU3HU;

BBINOJIHATh JKCHEPUMEHTHI IO HMCCIENO0BAaHMIO (DU3MYECKUX SIBJIEHHH U IPOLECCOB C
UCTIONBb30BaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpPEHUH, TpU 3TOM  (POPMYIHUPOBATH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEUIOKEHHOT0 000PYAOBaHUS, IPOBOIUTH OIBIT U (HOPMYITHPOBATH BHIBOKI;

OCYLIECTBIIATh MpPSIMble U KOCBEHHBIC H3MEPEHUs (PU3MUECKUX BEIWYMH, IMPH 3TOM
BBIOMpATh ONTUMAIbHBIN CHOCO0 M3MEPEHHS] M MCIOJIb30BATh W3BECTHBIE METOJbl OLIEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEJIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIUYMHAMU C HCIIOJIb30BAaHUEM
OpSIMBIX U3MEPEHHUH, MpH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh pE3yJbTaThl
MOJyYEHHOW 3aBHCUMOCTH (PU3MYECKUX BEIMYMH B BUJAE TaONMIl U IrpadUKOB, J1€/1aTh BBIBOAI
10 pe3yJIbTaTaM HCCIIEI0BAHNUS;

coOnmoaTte mpaBuiaa O€30MacHOrO TpyJAa IpU IPOBEJCHUM HCCIEAOBaHMH B pPaMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeIOBAaTeIbCKOW M MPOEKTHOH JeATETBbHOCTH C
HCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOro 000pyAOBaHMS;

pemaTth pacy€THbIE 3aJa4d C SBHO 3aJaHHOW (PU3MUYECKOHW MOJENBIO, HCIONb3Ys
¢u3nyeckre 3aKOHbl M MIPUHIUIBI, HA OCHOBE aHaJM3a YCIOBMS 3a7aull BHIOMPATh (PU3HUECKYIO
MOJieb, BBIICNATH (U3NYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIUMBIE s €€ pelieHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTh MOy4YE€HHOI 0 3HaUeHHs (PU3MUeCcKOi BEIMUHMHBI,

pelath KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHBOPEUUBYIO IIETIOYKY
paccyXKJIeHUI C OMOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SBICHUS;

UCIOJIb30BaTh IPU pPELIEHHH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAlMOHHBIE
TEXHOJIOTHH JUIsl TIOMCKa, CTPYKTYPHUPOBAaHUS, WHTEPIPETALUU M TPEACTABICHUS y4eOHOH H
Hay4YHO-TIOMYJISIpHOW HMH(OpMalUK, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJM3UPOBATh NOTYYaeMYI0 HH(OPMAIIHIO;

IPUBOIUTH MPHUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(DU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOT A,

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (U3MKE B IOBCEJHEBHOM JKU3HU UL
obecrieueHus: 6€30MaCHOCTH MPU OOpaLIEHUH ¢ TPUOOpaMU U TEXHUYECKUMH YCTPOMCTBaAMHU, JUISI
COXpaHEeHHUs 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOro MOBEICHUS B OKpYXKaroIlel cpee;

pa0oTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYIIBL, PAlMOHATIBHO pACHPENENATh O0S3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLICHMBATH BKJIAJ Ka)KIOTO M3 yYaCTHHKOB I'PYIIIBI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xonuy o6yuyenust B 11 kjacce nmpeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb C(OPMHPOBAHHOCTD y 00yUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHUHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHMKU M TEXHOJIOTWM, B NPAKTHYECKON
JIeATeIbHOCTH JIFOJIEH, IEIOCTHOCTh U €IMHCTBO (pU3MUYECKOi KapTUHBI MUPA,

YUUTBIBaTh TPAHULBl TPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJEIeH: TOUYEUHbIN
JNEKTPUYECKUI 3apsill, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3a1a4;

pacrio3HaBaTh (U3NYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask NMPOBOAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHMTHOE JEMCTBUS TOKa, B3aMMOJCIHCTBHE MAarHUTOB, AJIEKTPOMarHUTHAas



UHAYKIMS, AEHCTBHE MAarHUTHOTO IOJsl HAa IPOBOJHUK C TOKOM M JBMXKYILUICS 3apsn,
3JIEKTPOMAarHUTHBIE KOJIeOAHUS U BOJHBI, IPSIMOJIMHEWHOE PaclpoCTpaHeHHE CBETa, OTPaXKEeHHUE,
npejaomiieHue, HHTepdepeHuus, andpakous | [OAApU3aLUs CBeTa, JUCIEPCUs CBETa,
doroanekrpuaeckuii 3¢ dekt (porodddexT), cBeTOBOE NaBleHNE, BOSHUKHOBEHUE JTHHEHYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAsI U UCKYCCTBEHHAsl PaJHOAKTUBHOCTb;

OIMCHIBAaTh M3YYEHHBIE CBOMCTBA BENIECTBA (DJIEKTPUYECKUE, MArHUTHBIE, ONTHYECKHUE,
AJIEKTPUUYECKYIO MPOBOAMMOCTb PA3IMUHBIX CPEJ) U AJIEKTPOMArHUTHbBIE SBJICHUS (IIPOLIECCHI),
UCTIONB3ysl (U3UYECKHE BEIUYMHBI: DJIEKTPUYCCKUH 3apsijl, CHJa TOKa, OJIJIEKTPUYECKOe
HanpsHKeHUe, SJIEKTPUUYECKOe COMPOTUBIIEHUE, Pa3HOCTh IOTEHIIUAIOB, SJIEKTPOIBMKYILAs CUJIa,
pabora TOKa, MHAYKIWS MAarHUTHOrO MOJs, cwia Amnepa, cuia JlopeHIa, MHIYKTHBHOCTB
KaTyIIKH, SHEPTHsl 3JEKTPUUYECKOr0 M MAarHUTHOIO IOJIEH, MEepPHOA M 4YacToTa KosieOaHud B
Kose0aTenbHOM KOHTYpE, 3apsi/l U CHJIa TOKA B MPOLECCE TapMOHMUYECKUX 3JIEKTPOMAarHUTHBIX
KonebaHui, (POKyCHOE pacCTOSIHME M ONTHYECKas CWJIa JIMH3bIL, MPU ONHCAHUU IPABUIHHO
TPaKTOBaTh (PU3MUYECKMH CMBICI HCHOJIb3YEMBbIX BEIMYMH, UX OOO3HAYEHWMsS M EAMHHULBL,
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

OIMCBIBaTh H3YYEHHbIC KBAHTOBBIE SIBJIGHUS W IPOLECCHI, HCMONB3Ys (husnueckue
BEJIMYMHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI W YacTOTa CBETa, DHEPTUA U
uMmnynbc (OTOHA, MEPUOA MoJypacnaja, SHEPrus CBSI3M ATOMHBIX sJiep, NPU OMHCAHUU
MPAaBHIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCIIONB3YEMbIX BEIWYMH, MX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOLINE TaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIIATH 3HAYCHHE (PU3NICCKON BEITHUNHBL;

aHAJM3UPOBaTh (PU3NYECKUE TPOLECCHl U SIBICHUS, UCHONb3Yysd (U3NUYECKUE 3aKOHBI U
OpUHLUIOBL  3aKkOH OMa, 3aKOHbI IIOCJIEJOBATEIBHOTO M MApalIeIbHONO COEIUHEHUs
MIPOBOJHUKOB, 3akOH JIxoymsa—JIeHna, 3akOH DJIEKTPOMarHUTHOM HMHIYKLUH, 3aKOH
MPSIMOJIMHEMHOT 0 PAacHpOCTPAaHEHUsI CBETA, 3aKOHbl OTPaKEHHs CBETA, 3aKOHbI IPETOMIICHUS
CBETa, ypaBHEHHWE OHWHIITEHHa I (GOTOdPQeEeKTa, 3aKOH COXpPAHEHHS] DSHEPruH, 3aKOH
COXpPAHEHHs HUMIY/IbCa, 3aKOH COXPAHEHMs 3JIEKTPUYECKOro 3apsaa, 3aKOH COXpaHEHUs
MaccoBOr0 4YHCJa, MOCTyiaThl bopa, 3aKOH paauoaKTUBHOIO pacmajaa, MpH 3TOM pPa3iuvaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIpaK€HHE U YCIOBHs (TpaHUILBI,
o0J1acTi) MPUMEHUMOCTH;

OIIPENEIIATh HalpaBiIeHUE BEKTOpPA MHIYKLIMUW MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl JlopeHiia;

CTPOUTH U OMHCHIBATh U300paKEHHE, CO3JaBAEMOE IIJIOCKUM 3epKajioM, TOHKOU JINH30;

BBINOJIHATh JKCHEPUMEHTHI IO HUCCIEAO0BAaHUIO (DPU3MUYECKUX SBICHUH M IPOLIECCOB C
UCTIONBb30BaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHil: Tpu d3ToM  (POpPMYIHUPOBATH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTb YCTaHOBKY M3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U ()OPMYITHPOBATH BHIBOJBI;

OCYILIECTBIIATh MpPSIMbIE U KOCBEHHBbIE W3MEpPEHUs (GU3UYECKUX BEIUYHH, NPU ITOM
BBIOMPATh ONTHMAJBHBIN CIIOCOO W3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJBI OLEHKH
IOTPELIHOCTEH U3MEPEHU;

MCCIIEIOBATh 3aBHCUMOCTH (PM3NIECKUX BEITUYMH C MCITOJIH30BAHNEM TIPSMBIX H3MEPEHHIA:
IIpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTAThl MOJYYEHHON 3aBHCUMOCTH
¢u3nyeckux BEIMYMH B BMJE TaOMMI M TpauKOB, JeNaTh BBIBOABI IO pe3yibTaTamM
WCCIICIOBAHMS;



coOmojaTe mpaBuiaa O€30MaCHOrO TpyJda NpU INPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBATEIbCKOW M  IMPOEKTHOM JEATETbHOCTH C
HCIOJIBb30BaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOro 000PYAOBaHMS;

pemaTh pacuy€THble 3aJaud C SBHO 33JaHHOW (PU3MUECKOM MOJENbIO, HCIONb3Ys
(u3nyeckre 3aKOHbl M MIPUHIUIBI, HA OCHOBE aHaJlM3a YCIOBMS 337audl BHIOMPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIUYMHBI U (OPMYINBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTb MOJy4YE€HHOI 0 3HaUeHUs! (PU3MUECKON BEINUHMHBI,

pelarth KayecTBEHHbIE 3aJaud: BbICTPAUBATh JIOTMYECKH HENPOTHUBOPEUHMBYIO LIEMIOYKY
paccyIeHui ¢ Oopoil Ha U3y4EHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3UUYECKHE SBICHUS;

UCIOJIb30BaTh MpPU PEUICHHMH Y4eOHBIX 3a7ady COBpEMEHHble HH(OPMallMOHHbBIE
TEXHOJIOTHH JUIsl TIOMCKa, CTPYKTYpPUPOBAaHUS, WHTEPIpPETAllMM U TPEICTABICHHUS y4eOHOW U
Hay4YHO-NIOMYJISIpHOW HMH(OpMAIK, MNOTYYEHHOW U3 Pa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOTYYaeMy0 HH(OPMAIIHIO;

O0BACHATH NPUHIMIIBI ACHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCJIOBHUS MX 0€30I1aCHOT0 UCIIOIB30BAHNUS B TIOBCEHEBHON KU3HH;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3MKOB B pa3BUTHE
HayKH, B 00BSCHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU UL
obecrieueHus: 6€30MaCHOCTH MPU OOpALIEHUH ¢ TPUOOPaMU U TEXHUYECKUMH YCTPOHCTBaAMHU, JUISI
COXpaHEHHUs 3/I0POBbsl U COOIIOZCHUSI HOPM SKOJIOTMYECKOr 0 IMOBEICHUS B OKPYXKAIOIIEH cpelie;

paboTaTh B IpyIIE C BHITOJTHEHUEM Pa3IMYHbIX COLUATBHBIX POJIEH, IIIaHUPOBATh PaboTy
TPYIIbL, PAalMOHATIBHO pACHPENeNATh OO0S3aHHOCTH M IUIAHUPOBATh JESTEIBHOCTH B
HECTaHJAPTHBIX CUTYaLHsAX, aJeKBAaTHO OLICHMBATH BKJIAJ Ka)XKJOrO M3 YYaCTHUKOB I'PYIIIBLI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.
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