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IIOAICHHUTEJ/IBHAA 3AITUCKA

[Iporpamma o ¢u3uke 6a30BOro ypoBHsI Ha YPOBHE CpPEAHETO 00IIero oopa3oBaHus pa3paboTaHa Ha
OCHOBE TOJIOKEHUH M TpeOOBAaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOHM 00pa30BaTENbHOM HpPOTPaMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm QeaepanbHON paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIEMIUH MpernoaBanus yaeoHoro npeamera «Dusmka» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoit
®enepanyn, peaau3yoUMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBI.

Coneprxanue mporpamMmmsl 1o (PU3KMKE HANPaBICHO HAa (POpMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
mupa obyyaromuxcs 10—11 kiaccoB npu o0yyeHun ux ¢u3nke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
HesITeNbHOCTHOTO monaxoxa. llporpamma mo ¢usuke coorBercTByeT TpedboBanmsiv PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM M METalpeIMEeTHbIM pe3ylbTaTaM OOyueHHs, a TaKxke
YUUTBIBAET HEOOXOAMMOCTh peaJH3allMd MEXIPEAMETHBIX CBs3el (U3MKH C €CTECTBEHHO-HAyYHBIMHU
yueOHbIMM IIpeaMeTaMu. B Hell ompenensitoTcs OCHOBHBIE LI€NU M3y4YeHHs (PU3MKHM HA YPOBHE CPEIHEro
o01iero o0pazoBaHusl, INIAHUPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (DM3HUKU: TMYHOCTHBIE, METalpeIMETHBIE,
npeaMeTHbIC (Ha 6a30BOM YpPOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

® I[UIAHUpPYEMbIE pE3yIbTaThl OCBOECHHUS Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4HCIE

IIPEMETHBIE PE3YNIbTAThI 110 T'01aM O0YUYEeHHUS;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

®du3uka Kak Hayka 0 HauboJiee 00LIMX 3aKOHAX IPUPOJIbl, BBICTYIAs B KAUECTBE y4EOHOTO MpeIMeTa
B ILIKOJIE, BHOCUT CYILECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHUN 00 okpyxkatomeMm mupe. IlIkonpHBIH Kypc
bu3MKN — CUCTEMO0Opa3yONUil I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MIOCKOIBKY (hU3HUYECKHE
3aKOHBI JIE)KaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3yyaeMbIX XUMUEH, Onosoruei, pusnueckoit reorpadueit
u acTpoHoMuel. lcronb3oBaHue W aKTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM OmNpenenser Xapakrep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOIUH B cepe 3HEPreTHKH, TPAHCIOPTa, OCBOGHUS KOCMOCA, MOJIyYeHHS
HOBBIX MaTE€pUaAJIOB C 3aJaHHBIMU CBOWCTBaMHU U Apyrux. M3ydenue (u3uMKyM BHOCUT OCHOBHOHM BKJIaJ B
(bopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa 00y4aroIuxcs, B GOpMUPOBAHNE YMEHHUH IPUMEHSTh
Hay4YHBI METOJI IO3HAHUS NIPU BBINOJIHEHUN UMU Y4€OHBIX UCCIIEJOBaHUM.

B ocHOBY kypca (hu3MKkH Ui ypOBHs CpeiHero o0Iero o0pa3oBaHUs MOJOXKEH PsJl UAEH, KOTOpbIe
MO>KHO paccMaTpUBaTh KaK MPUHIHUIIBI €r0 NOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEH Kypc SBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COIEPKUT
MaTepuai U3 BCeX pa3zesioB (U3MKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C Hel Marepuan Kypca (QU3MKH OOBETUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce siBisieTcss GOpMUPOBAHUE MPEACTABICHUHN O CTPYKTYPHBIX YPOBHAX
MaTEpPUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanuzanus mpenamnoiaraeT UCIoib30BaHNE TYMaHUTAPHOTO MOTEHIIMAIa
¢u3nueckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOIIecTBa, a Takke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTHYECKUMU TIPOoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce QU3UKU mpeanojaraeT 3HakOMCTBO C HIMPOKHM KPYrom
TEXHUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHNH N3yUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COJAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTMUECKHUM IpOoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a
Takxke 00CyKAeHUs IpoOIeM palliOHAIBLHOTO MPUPOIOTOIb30BAHUS U SKOJIOTHUECKOM 6€301MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMU Kypca (PU3UMKKM Ha YpOBHE CpeHEro oOIiero oOpa3oBaHMs SBISIOTCS
¢usnueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUIN O CTPYKTYpE MOCTPOCHUST (PU3UUECKON TEOPUH, POIH
(GyHlaMEHTaJIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX MPEACTAaBICHUSAX O MPHUPOJAE, TpaHHUIax
MPUMEHUMOCTH TEOPHIA, 1JIs1 OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U MPOLIECCOB).

CucTeMHO-eATeIbHOCTHBIM TMOAX0Jl B Kypce (U3MKK peanusyeTcsi Mpekae BCero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JeATelbHOCTH oOyuatommxcs. s 6a3oBoro ypoBHs Kypca (GU3MKH —
3TO UCIOJIb30BAaHUE CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M JaOOpaTOpHBIX padoT,
KOTOpbIE B MporpaMme Mo (u3nke OObETUHEHBI B OOLIMIM CHHCOK YYEHHYECKMX MPAKTHYECKHX pabdoT.
Boigenenue B yKa3aHHOM IiepeyHE J1abOpaTOpPHBIX pabOT, MPOBOJMMBIX Ui KOHTPOJS W OLICHKH,
OCYILECTBISIETCS YYaCTHUKAMH 00pa3oBaTEIbHOIO Mpollecca MCXOMAS U3 OCOOCHHOCTEH IUIAHMPOBAHUS H
ocHauleHus: kaOunera ¢usuku. [Ipm sToM oOecneunBaeTcs oOBIaZeHHE OOYYAIOIIMMUCH YMEHUSIMU



MPOBOJIUTh KOCBEHHBIE M3MEPEHUs, HUCCIEIOBAHUS 3aBUCHUMOCTEH (DM3NYECKUX BEIMYMH U TIOCTAHOBKY
OIIBITOB 110 MPOBEPKE MPEATIOKEHHBIX THIIOTES.

Bonbioe BHUMaHUE YIENsAeTCS PEIICHUIO PAacuETHBIX M KAayeCTBEHHBIX 3aaad. [Ipm stom s
pacu€THBIX 3a/1a4 NPUOPUTETOM SBIISIOTCS 33Jau C SIBHO 33JaHHONW (M3MUYECKON MOJEIbIO0, MO3BOJISAIOIINE
NPUMEHSATh M3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak U HHTETPHPYS
3HaHUS U3 Pa3HbIX pa3zfeioB. [l KayecTBEHHBIX 3a/a4 MPUOPUTETOM SBISIOTCS 3a/JaHUsl HA OObSICHEHHE
npoTeKaHus (GU3NUECKUX SBICHUN M MPOIECCOB B OKPY)KAIOLIeH KU3HH, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIN AJIS1 CUTYalluy PaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusmu DPI'OC COO Kk MaTepuanbHO-TEXHHYECKOMY OOECIICUCHHIO
yuebHoro mnpouecca 0a30Bblii ypoBeHb Kypca (PU3MKU HAa YpOBHE CpelHEro olIiero oopa3oBaHMs TOJKEH
U3y4aThCsl B YCIOBHUSX NPEAMETHOro KaOuHeTa ()M3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
IIPEMETOB €CTECTBEHHO-HAYYHOro LIMKJIA. B kabuHere pu3uku 10KHO ObITH HEOOXOIUMOE J1a00paToOpHOE
000pyI0BaHUE /IS BHIIOJIHEHHS YKa3aHHBIX B IIPOTpaMMe Mo (U3HMKE YUEHUUECKUX MPAKTHIECKUX paboT u
J€MOHCTPAaLlMOHHOE 000pyI0BaHHE.

JleMOHCTpallMOHHOEe 000pyJ0BaHUE (HOPMUPYETCS B COOTBETCTBHMH C IMPHHLUUIIOM MHUHUMAJIbHOU
JOCTaTOYHOCTH M oOOecleyrBaeT IMOCTAHOBKY IEPEUYMCICHHBIX B IIporpaMMme IO (HU3UKE KIIOUYEBBIX
JIEMOHCTPAUN JUIS UCCIIEA0BAHUS U3y4aeMbIX SBICHHH U MPOLECCOB, IMIIMPHUECKUX U (PyHIaMEHTAIBHBIX
3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopatopHoe 00OpymOBaHHE ISl YYCHHYECKHX MPAKTHYECKHX paboT dopmupyercs B BuUje
TEMaTUYeCKMX KOMIUIEKTOB M oOecredyuBaeTcss B pacyére OJHOro KOMIUIEKTa Ha ABYX OOy4YaroLIUXCH.
TemaTnueckue KOMIUIEKTHI JIAOOPATOPHOTO OOOPYAOBAaHUS JIOJKHBI OBITH MOCTPOSHBI HAa KOMIUIEKCHOM
HCIOJIb30BAHUHU aHAJIOTOBBIX M LM(POBBIX NMPHUOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM B
BUIe HU(PPOBBIX JTAOOPATOPHIA.

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

e (opMHupOBaHHME HHTEpEeca M CTPEeMJICHHsS OOYYalOMIMXCS K HAYYHOMY HM3YYCHHIO HPUPOIHI,

pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® pa3BUTHE NPEACTABICHUIl O HAy4YHOM METOJIe MO3HaHHUS U (POPMUPOBAHHE HCCIIEI0BATEILCKOIO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa M3y4YeHHs OCHOB CTPOCHHUS MATEPUU H
(GyH1laMEHTaJIbHBIX 3aKOHOB (DU3UKH;

e (opMuUpOBaHHE YMEHHUI OOBICHATDH SBJIECHUS C UCIOJIb30BAHUEM (DU3MUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHHE TPEACTABICHUN O PO (PHU3WKH Il pa3BUTHS APYIHX €CTECTBEHHBIX HAyK,
TEXHUKU U TEXHOJIOTHUI.

JIoCTIOKEHHE THX IeNieii o0ecreunBaeTcs pelIeHneM CIeYIOINX 3a/1a4 B IIPoIiecce H3yYeHUs Kypca

(bU3HMKHN HAa YPOBHE CpEAHEro 00IIero oopa3oBaHus:

e pUOOpETEeHHE CUCTEMBbl 3HAHMM 00 OOmMX (PU3MUYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJTIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (DU3HKY, SIEKTPOIMHAMUKY, KBAHTOBYIO (DH3HKY U DJIEMEHTBI
acTpo(u3HKH;

e (opMHUpOBaHHE YMEHHH TPHUMEHATh TEOPETUYECKHE 3HAHUS JUISI OOBSACHEHHS (PU3UICCKUX
SIBIICHHUI B IPUPOE U JIJIsl IPUHSTHUS TPAKTUIECKUX PEIICHUI B TIOBCEHEBHOM KHU3HH;

® OCBOCHME CIOCOOOB pelIeHHs pa3IMuYHBIX 3a/1a4 C SIBHO 33J]aHHOH (pu3nueckol MoJenblo, 3a1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSTENILHOE CO3/laHhe (U3NYECKON MOJeNH, aJeKBATHOM YCIOBHSM
3a1auu;

® [IOHMMaHWe (U3MUYECKUX OCHOB U MPUHIUIOB JIEHCTBUA TEXHUYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOILYIO CPENy;

® OBIIQJICHWE METOJaMH CaMOCTOSTENBHOTO IUTAHUPOBAHHWS W TPOBENCHUS  (PU3UICCKUX
OKCIEPUMEHTOB, aHalW3a W WHTEPIpeTaluy HWH()OpMaIUK, ONpeAeTIeHus TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yiIbTara;

® CO3/laHWe YCIIOBHHA JUISI pa3BUTHS YMEHHWHA IPOEKTHO-HUCCIIEAOBATEILCKOW, TBOPYECKOM
JeSITeTPHOCTH.

Ha uzyuenue ¢usuku (6a30BbIi ypoBEeHB) Ha YPOBHE CpeiHero oouiero oopazoBaHust oTBoAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 gaca B Heneno), B 11 kimacce — 68 wacoB (2 aca B HEZIETIO).



[Ipennaraemslii B mporpamMmMe o (pusmke nepedeHb JIa0OpaTOPHBIX U MPAKTUYECKUX PAa0OT SBISETCS
PEKOMEH/IOBaHHBIM, YUYWUTENb JI€JaeT BHIOOP MPOBEACHUS JTaOOPATOPHBIX pabOT M OIBITOB C Y4ETOM
WHIWUBUAYAIBHBIX OCOOCHHOCTEH 00yJaroiXCsl.

CO/EP/KAHHUE OBYYEHHUA
10 KJIACC
Paznen 1. ®u3nka u MeTObI HAYYHOI'0 O3HAHMS

®usuka — Hayka o npupoze. Hayunsie MeTobl MO3HaHUS OKpYKarolero mupa. Pois skcriepuMenTa u
TEOPUH B MIPOLECCE MO3HAHUS TPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MonenupoBanue (GU3NYECKUX SBICHUN U mporieccoB. Hayunwie rumote3bl. Ou3nueckue 3aKOHBI H
Teopuu. ['paHu1Ibl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHMHIIMIT COOTBETCTBUS.

Pome 1 MecTo ¢u3uku B (OPMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTUHBI MHUpA, B MPAKTHYECKOU
NEeATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble 1 HU(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBUKeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBWxkeHHs. Cucrema oOTcuéTa.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs] CKOPOCTb) U YCKOPEHHE MaTepHajbHOU
TOYKH, UX MPOEKIIUH HA OCU CUCTEMBI KoOpAUHAT. CII0KEHHE NEePEMELIEHUIN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUKCHHE. | paduku 3aBUCUMOCTH KOOP/IMHAT,
CKOPOCTH, YCKOPEHHS], [IyTH U NIEPEMEIICHUS MaTEPUAIIbHOU TOUKH OT BPEMEHH.

CBobOogHOE mazieHne. Y cCKopeHrne CBOOOHOTO TaICHUS.

KpuBonuHuelinoe aBuxeHue. J[BH>KEHHE MaTepuagbHONM TOYKH IO OKPYXHOCTH C IOCTOSTHHOM IO
MOJYJI0 CKOPOCThIO. YTJOBasi CKOpPOCThb, JIMHEHHass CcKopocThb. llepron wu wactora oOpaiieHwus.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHruuecKkue yCTpoMCcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIMIOMETP, IBUKEHUE CHAPSAJIOB, LICMTHBIE U
pEMEHHBIE Nepeayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, ILTIOCTPALIUS KWHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUS.

[Ipeo6pa3oBanue ABMKEHHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habuntoienue nBrxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IYTAMH, MPOMICHHBIMU TEJIOM 3a ITOCJIEAOBATEIbHBIE PABHBIE
MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBU)KEHUH C HAYAIIBHOM CKOPOCTBIO, PABHOUM HYJTIO.

N3yuenue nBHKEHUS ApUKa B BI3KOM KUIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. lunamuxa

[Ipunnunn otHOcuTenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEprmanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unnu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOYKH.
Tpetuit 3akoH HproTOHA J17151 MaTEpUAIBHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl TpeHus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe Tperue. Cuiia TpeHUS
CKOJIBXKEeHUsSI U cuia TpeHus nokos. Koaddumuent tpenus. Cuna conmpoTHUBIICHUS TIPH IBIKCHUM Tela B
YKUAJIKOCTH WJIM Tase.

[ToctynarenbHoe U BpamareabHOE ABMKEHHE aOCOIIOTHO TBEPAOIO TeNa.

MOMEHT CuJIBl OTHOCHUTENIBHO OCH BpaleHus. [lieuo cubl. Y ciioBus paBHOBECUS TBEPIOIO TeEIA.

TexHudeckue ycTpoWCTBa U NMPAKTUUECKOE IIPUMEHEHUE: NMOALIUIHUKY, JIBUKEHUE HCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrieHne nHEepUUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

Hesecomocts. Bec Tena npu ycKOPEHHOM NOIBEME U MTAJICHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

Ycnosus paBHOBeCHs TBEPAOTO Teya. Buabl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yuenue nBuxeHus: OpycKa 10 HaKJIOHHOH MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYXHHE U PE3UHOBOM 00pasie, OT UX
nedopmariiu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMEIOLIErO OCh BpPAICHUS.

Tema 3. 3akonvl coxpanenus ¢ Mexanuke

WNmnynbc MaTepuanbHOM TOUKH (Tea), CUCTEMbI MaTepUaibHbIX ToUeK. IMITyNIbC CUIIbl U U3MEHEHHE
UMITyJIbCa TeJla. 3aKOH COXPAaHEHUs UMIyjbca. PeakTMBHOE JBUKECHHUE.

Pabota cuibl. MOIITHOCTH CHJIBIL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUH KHHETUYECKON SHEPTUM.

[lorenumanpHas sHeprus. [loTeHnmanpHas dHeprus ynopyro aAe(OpMHUPOBAHHOW MPYKUHBI.
[TorennuanbHast SHEprus Tejia BOJIU3U MOBEPXHOCTH 3eMJIH.

[ToreHnmansHbple U HEMOTEHIMATBHBIE CHIBL. CBsi3b pabOThl HEMOTEHIUAIBHBIX CHJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnyeckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHUE: BOAOMET, KOMEP, NPYKUHHBIA IHUCTOJET,
JBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCoIOTHO HEYNIPYTOro yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C W3MEHEHHMEM MEXaHWYECKOH SHEepruM Tejla Ha IpHUMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nKka 1 TepMOIHUHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpUM U HX OIBITHOE OOOCHOBaHHE.
BbpoynoBsckoe neuxkenue. Juddysua. Xapakrep ABMKEHUSI U B3aUMOJEHCTBHS YacTHUl] BemlecTBa. Monenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPIBIX TeNl U OOBSICHEHHWE CBOWCTB BELIECTBA HA OCHOBE 3TUX MOJEJEH.
Macca u pazmepsl mosaekyi. Konnuectso BemectBa. [loctosHnas ABorapo.

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

Mopenp naeanbHOro rasa. OCHOBHOE ypaBHEHHE MOJEKYISPHO-KMHETUYECKON TEOPUH HACAIBHOIO
raza. AOGCONIIOTHas TeMIlepaTypa Kak Mepa CpeAHel KMHETHMYECKOW PHEPTUU TEIJIOBOTO JIBUKEHUS YaCTHIL
raza. I[llkama temnepatyp KenbBuHa. l'a3oBble 3akoHbl. YpaBHeHne MeHnneneeBa—Knanelipona. 3akoH
HanbToHa. M3o0mporeccsl B HIEAIBHOM Ta3e C IOCTOSHHBIM KOJHMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMeETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IMCKPETHOE CTPOCHHE BellecTBa, (GoTorpaduu MOJEKyNl OpraHMYeCKUX
COECIMHEHU.

OmnbIThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JIBHXKEHUSI.

Mogens onbiTa LlTepHa.



OnbIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACUCTBHSL.

Monens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUA ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSIHUS MI€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3JyXa B KIACCHOH KOMHAT€ Ha OCHOBE M3MEpeHHH 00BbEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMETPaMU COCTOSIHUS pa3peKEHHOT'0 Tasa.

Tema 2. Ocno6vt mepmoounamuku

Tepmoaunamuyeckas cucrtemMa. BHyTpeHHSS SHEprus TEPMOIMHAMUYECKON CHCTEMBI M CIIOCOOBI e
n3MeHeHus. KonnuecTBo TemnoTsl U paboTta. BHYTpeHHss sHEprusi 0JHOATOMHOIO MJI€aJIbHOrO ra3a. Bujbl
TEIUIONEpeau: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3JydeHUE. YAelnbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TemIoThl IpH TeIIonepeaaye.

[Tonsarue 06 ammabatHOM mpouecce. [lepBblil 3akoH TepMoanHAMUKH. [IpruMeHeHre mepBoro 3aKoHa
TEPMOJMHAMMKH K u3onporeccam. I'papuueckas uHTeprnperanus padoTsl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoIeccoB B IPUPO/IE.

TennoBeie MammHbl. [IpuHIKIIEL 1eficTBUA TEIUIOBBIX MaluH. [IpeoOpazoBaHus 3HEPTUU B TEIJIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBus teroBoil Mammuel. Lukn Kapao m ero koadduuumeHT
MIOJIE3HOTO ACUCTBUS. DKOJIOrHUYECKHE MTPOOIEMBbI TEIJI0IHEPI€TUKY.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJOAUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEW >HEpruu Tesa MpU COBEPIIEHUH PAaOOTHI: BBUIET NPOOKHU M3 OYTBHUIKH IMOJ
JEWCTBUEM CXKATOTO BO3yXa, HarpeBanue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUACOAEMOHCTPALINS).

V3MeHeHMe BHYTpEeHHEH sHepruu (TeMIieparypsl) Teja IpH TeIuionepeiaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTessi BHYTPEHHETO CrOpPaHusl, pEaKTUBHOI'O IBUTATEIIs.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3mepenue yienbHOU TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpa3zoBanne u KoHJeHcauus. VcrmapeHue M kumeHue. AOCONIOTHAs M OTHOCHTEJbHAs
BJIQXKHOCTh BO3/yxa. HacbleHHbIi nap. Y aenbHas Teriora napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPaTyphbl
KWUIIEHHS OT JIaBJICHMUS.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3OTPOMUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaynsl. CoBpeMeHHble MaTepuansl. [lnaBiaeHue m kpucraudzanus. Y AeiabHas TEIJIOTa IUIABJICHMS.
CyOnumartusi.

VYpaBHeHHE TEIIOBOro OanaHca.

TexHnueckue ycTpoicTBa M MPAaKTHUYECKOE NPUMEHEHME: TUTPOMETP U ICUXPOMETp, KaJTOpPUMETP,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX M1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHUH.

CriocoObl U3MepeHts BIaKHOCTH.

Habntoienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanys KpUcTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Paznen 4. diiekTpoanHamMuka

Tema 1. dnexmpocmamuka

OnekTpu3anusl Ten. ONEKTpUYEeCKuM 3apsan. JlBa Buaa JJIEKTpHUUYECKUX 3apsfaoB. lIpoBoaHukw,
JUDJIEKTPUKU U MOJTYIPOBOAHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aunmogeiictBue 3apsiioB. 3akon Kynona. TodedHbIN AIEKTPUUISCKUAN 3apsia. DIEKTPUIECKOE TOJIE.
Hanpspk€HHOCTh  2nekTpuueckoro noisd. IIpuHmMn cynepno3suuuu 3JaeKTpudeckux mnosieu. Jluaum
HaNpPsKEHHOCTH AIEKTPUYECKOTO TTOJIS.



PaGora cun snekrpocratudeckoro mons. [lorenmman. PasHocTs moreHnmanoB. [IpoBogHUKH H
TUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM M0J€. JnanexkTpuyeckas NpoOHUIAEMOCTb.

OnexTpoéMkocTh. KoHaeHcaTop. DIeKTPOEMKOCTh TUIOCKOTO KOHJEHCATOpa. DHEPrus 3apsKEHHOrO
KOHJIEHCATOopA.

TexHudeckue  yCTpOHMCTBA M IPAKTUYECKOE  IPUMEHEHHWE:  DJIEKTPOCKOI,  JJIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3allUTa, 3a3eMJICHHE SJICKTPONpUOOpPOB, KOHJIEHCATOP, KOMHMPOBAJIBHBIN ammapar,
CTPYMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIT ACUCTBUSA IEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BAHHBIX TEJL.

DIEKTPUUECKOE M10JI€ 3apsSyKEHHBIX TEII.

[IpoBOIHMKH B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IJIOLIAAM IUIACTHUH, PACCTOSIHUSI MEXAY
HUMH U JUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUUECKUNA TOK. Y CIOBUS CYLIECTBOBAHUS 3JIEKTpUUecKOoro Toka. Mcrounuku toka. Cuna Toka.
[TocTostHHBIM TOK.

Hanpsokenune. 3akon Oma i1 yyacTka LETu.

DNEeKTpUYECKOe CONPOTUBIICHHE. YJIEIbHOE CONpOTUBIEHUE BemectBa. llocnegoBarenbHoeE,
MapaJuIeIbHOE, CMEIIAHHOE COCTMHEHUE IIPOBOJHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTPOABMKYIIAsl CUjla U BHYTPEHHEE CONPOTHUBIIEHUE MCTOYHMKA TOKA. 3akoH Oma aJid MOJHOM
(3aMKHYTOI) 3neKTprueckoi nenu. KopoTkoe 3aMbIkaHue.

DONeKTpOHHAsi IMPOBOJUMOCTb TBEPABIX METAIIOB. 3aBUCUMOCTb COINPOTUBIEHUS METAJIOB OT
TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexTpuueckuil Tok B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CobcTBeHHAss U MpPUMECHas MPOBOAUMOCTh MONTYIpoBOAHKMKOB. CBoiicTBa pP-—n-
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI.

DNEeKTpUYECKH TOK B pacTBOpaxX M pacIliaBax 3JIEKTPOJUTOB. DIIEKTPOIUTHYECKAsT TUCCOLUALMS.
DNEeKTPOIH3.

DnekTpruyeckuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [lna3ma.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHME: aMIIepMeTp, BOJBTMETP, pPEOCTar,
UCTOYHUKUA TOKA, DJIEKTPOHATPEBaTENbHBIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BaKyyMHbIH JHOJ, TEPMHUCTOPbl U (POTOPE3UCTOPHI, MOIYINPOBOJHUKOBBIA IO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCHMOCTb CONPOTUBIIEHUS LUIUHIAPUYECKUX IPOBOJHHUKOB OT JUIMHBI, IUIOHIAJHM IONEPEYHOIO
CEUYEeHMS U MaTepHaa.

CMmenaHHOe COeTMHEHUE TIPOBOJHUKOB.

[Ipsimoe u3mepeHne neKTpoABMKYIIEH cuibl. KOpoTkoe 3aMblkaHUE TaJlbBAHMUECKOTO 3JIEMEHTA U
OILICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTbH CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 31EKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3yuyeHne cMEaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue 37eKTpoABMKYIIEN CUIIbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.



Habmonenue anekrpornusa.

MesknpeamMeTHble CBSI3H

Nzydenne kypca pusuku 6a30Boro ypoBHs B 10 Ki1acce oCymecTBIsIeTCs C y4€TOM COJEPKATEIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMU MaTeMaTUKH, OMOJIOTUU, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie nouamus, CBS3aHHBIE C HM3YyYCHHEM METOJOB HAYYHOTO IIO3HAHMA: SIBJICHHUE,
Hay4Hblil (akT, rumoresa, (¢u3NYecKas BEJIWYMHA, 3aKOH, TEOpHs, HAONI0IEHHE, 3KCIIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelnieHne CHCTEMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napabosna, rumepOosa, HX
rpadKyd U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX IIPOEKIIMH HA OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonoeusn: mexanmdeckoe IBI)KEHHE B KHBOW mpupone, Iudpdys3us, ocMoc, TEIUIOOOMEH KHBBIX
OpPraHu3MoOB (BUBI TEIUIONEPEIadt, TEMJIOBOE PABHOBECHUE), DJICKTPUUECKHE SBJICHUS B )KUBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHME BEILECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJb BELIECTBA, MOJISIpHAs
Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, XXUAKOCTEH M TIa30B, JJIEKTPUUECKHE CBOMCTBA METAJLIOB,
ANEKTPOJINTUYECKAS IUCCOLMALIMSL, FaJIbBAHUKA.

l'eocpaghus: BNaxHOCTh BO3yXa, BETPhI, 6ApOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE IBUKCHUN C MCIOIH30BAHUEM MEXAHH3MOB, YUET TPEHUS B TEXHHUKE,
HOJIIUITHUKY, WCHOJb30BAaHUE 3aKOHA COXPAHEHHUS HMMIYJbCa B TEXHHKE (pakera, BOIOMET M JpyTrue),
JIBUTaTEIb BHYTPEHHETO CropaHus, MmapoBas TypOuHa, OBITOBOM XOJOJMIBHUK, KOHIUIIMOHEDP, TEXHOIOIHH
IIOJIyYEHUsI COBPEMEHHBIX MAaTEpHUajoB, B TOM 4YHCIE HAHOMAaTEpHaJIOB, M HAHOTEXHOJIOTUH,
ANEKTPOCTATUYECKAsl  3allluTa, 3a3€MJICHHE  DJIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIA  HpPUHTED,
3JIEKTpOHArpeBaTebHble PUOOPHI, TEKTPOOCBETUTENIbHbIE TPUOOPDI, raJIbBaHUKA.

11 KJIACC
Pa3znen 4. DiekTpoanHamMuka

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IloctosiHHbIE MarHuThl. B3auMozelicTBHe IOCTOSHHBIX MarHuToB. MarHutHoe mone. Bektop
MAarHuTHOM WHAYKUMH. [IpuHOWIN Cyneprno3uiuu MarHUTHBIX MOJeH. JIMHMM MarHuTHOM MHIYKLHH.
KapTuna 1uHui MarHuTHON MHAYKLINHU NOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1ojie NpoBOJHUKAa ¢ TOKOM. KapTuHa nAMHMI MHAYKUIMH MarHUTHOTIO IOJSI JJIMHHOTO
IPSIMOTO TPOBOJHMKA M 3aMKHYTOTO KOJBLEBOIO IPOBOAHMKA, KaTylIKM ¢ TOKoM. OmbIT Opcrena.
B3anMopeicTBre MpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, e€ Moayiab W HampaBlieHUE. JIBH)KeHUE 3apsDKEHHOM 4YacTUIbl B OJHOPOJIHOM
MarHuTHoM nose. Paborta cuisl Jlopenna.

SIBneHue AneKTpOMarHuTHOM MHAYKIMU. [I0TOK BeKTOpa MarHUTHOW MHAYKLIHU. DJIEKTPOABIKYIIAS
CWJIa UHAYKIIMU. 3aKOH IEKTPOMAarHuTHOW MHAYKIMK Papanes.

BuxpeBoe anekrpudeckoe moiie. JNEKTPOABIDKYIIAs CUjla UHIYKIUU B MPOBOJHUKE, ABMKYIIEMCS
MIOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM IOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHIYKIIUH.

DHeprus MarHUTHOT'O TOJIS1 KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHUE: MOCTOSHHbIE MAarHUTHI, IEKTPOMArHUTHI,
ANIEKTPOABUTaTENb, YCKOPUTENIN MIEMEHTAPHBIX YacTHILl, UHAYKLINOHHAS [1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIMHUM MHIYKIMY MarHUTHOTO ITOJIA.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJIBUXKYILEH CHIIBI MHIYKIIMH OT CKOPOCTH M3MEHEHHUSI MarHUTHOTO MOTOKA.



SIBiIeHNE CAMOMHTYKLIU Y.

Yuenuueckuii sxcnepumenm, n1abopamoptule pabomol

N3yuenrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnepgoBanue siBIeHUs 371€KTPOMAarHUTHON MHYKIUU.

Pa3pen 5. Koje6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

Konebarenbnast cucrema. CBoOoAHBIE MexaHMuYeckue Kojebanus. [apMoHuueckue KoseOaHUs.
[lepuon, dwactora, amrmumryna u ¢asa konebanuid. [IpykuHHBIH MasTHUK. MaTeMaTHYeCKUW MAasTHUK.
VYpaBHeHue rapMoHHUecKHUX Kosebanuil. [IpeBpaieHue s3Hepruu npu rapMOHMYECKUX KOJIeOaHUX.

Konebarenbublii koHTyp. CBOOOIHBIE IEKTPOMArHUTHBIE KOJIEOaHUs B MJICAIbHOM KoJeOaTeTbHOM
KOHTYype. AHAJOTusl MEXAY MEXaHMYECKHMHU U 3JIEKTPOMArHUTHBIMU KojeOanusmu. Popmyna Tomcona.
3aK0H COXpaHEHHS SHEPTUHU B UACATLHOM KOJIeOaTeTbHOM KOHTYPE.

[IpencraBienue o 3aryxarolux KosneOaHUsX. BbIHyX/IeHHbIE MexaHU4YecKue konebanus. PezoHaHc.
BoiHyX/1€HHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUSI.

[Tepemennbiii  TOK. CHHYCOMJAIBHBIA TEPEMEHHBIM TOK. MOIIHOCTh TMEPEMEHHOIO0  TOKA.
AMIUIMTYIHOE U JIEHCTBYIOIIEE 3HAUCHHUE CUJIBI TOKA M HATIPSDKCHHUS.

Tpanchopmarop. [IponsBoacTBo, nepenaya u MOTPeOICHUE FTEKTPUUECKON SJHEPTUU. DKOJIOTHIECKHE
PUCKH TIpU TPOU3BOJCTBE AIEKTpodHeprur. KynbTypa HCIOIB30BaHUS 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3HHU.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, T'E€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOINepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJieOaTeNbHON cucTeMbl (PYKUHHBIN UM MAaTEeMaTUYECKUI MAasITHUK).

HaGumrotenue 3aTyxaroniux KojaeOaHui.

HccnenoBanme cBONCTB BBIHYKICHHBIX KOJIeOaHUH.

HaGmotenue pe3oHanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAIpPSKEHUS OT BPEMEHHU) IS DJIEKTPOMArHUTHBIX
KoJeOaHu.

Pe3onanc mpu mociegoBaTeNbHOM —COEIMHEHMH PE3UCTOpa, KATYIIKA HWHAYKTHBHOCTH U
KOHJIEHCATOopA.

Monenb TUHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEPUOJIa MaAJIBIX KOJIEOAHWU Tpy3a HAa HUTH OT JJIMHBI HUTH M MaccChl
rpys3a.

HccnenoBanne mNEepeMEHHOTO TOKAa B ILIEMM M3 IOCJIENOBAaTEIbHO COEIMHEHHBIX KOHJIEHCATOpa,
KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0IHbL

Mexanuyeckue BOJIHBI, ycloBUs pacnpoctpaHeHus. llepuoa. CkopocTh pacnpocTpaHEHUs U JJIMHA
BoJIHBL. [Tonepeunsie u poosibHbIEe BOTHBL. HTEepdepeHtus u audpakiyus MEXaHUYeCKUX BOJH.

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

DNeKTpOMarHUTHBIE BOJIHBL. Y CIIOBUSI M3JyY€HHUs DJIEKTPOMArHUTHBIX BOJIH. B3ammHas opueHTarus
BekTopoB E, B, V B snexkrpoMarHUTHOW BosiHe. CBOWCTBA AJIEKTPOMATHUTHBIX BOJIH: OTpa)KCHHE,
npesioMJieHre, moysgpusanus, rudpaxius, uareppeperius. CKopocTh JIEKTPOMAarHUTHBIX BOJH.

[Ikana >neKTpOMarHUTHBIX BOJH. [I[puMeHeHHEe AMeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpunIMTIBI paAOCBA3U U TeneBuAeHu. Pagnonokamnus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbl.

TexHudeckue yCTpOHWCTBA ¥ MPAKTUYECKOE TMPUMEHEHHE: MY3BbIKaJbHbIE  WHCTPYMEHTHI,
yJIbTPa3ByKOBasl JUArHOCTUKA B TEXHUKE W MEAUIMHE, pajap, pajuONpUEMHUK, TEIEBU30p, AHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0IbHBIX BOJH.

KoneOmromnieecs Teno kak HCTOUYHUK 3BYyKa.



HaGmronenue oTpaxeHus U MpeaoMIICHUS MEXaHNUECKUX BOJIH.

Ha6monenue narepdepeHmu u U pakiini MeXaHUIeCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenune cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILUIUTY/I0M M 9aCTOTOM KOJICOaHUH.

HccnenoBanue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HUE, MNPEIOMIIEHHME, NOJspU3aLus,
mudpaknus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHue cBeTa B 0HOPOIHOM cpene. Jlyu cBera.
TodeuHblil HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpaXkeHus cera. [locTpoeHue n300pakxeHuil B IIIOCKOM 3€pKalle.

[Ipenomienue cBeTa. 3aKOHBI IPEJIOMIICHHUS CBeTa. AOGCOIIOTHBIN MOKa3arenpb npenomieHus. [lonHoe
BHYTpEHHEe oTpaxkeHue. [IpeienbHbli yros NoJIHOro BHYTPEHHET0 OTPaXKEHUS.

Hucniepcust csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparone u paccerBaromiye JuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKasl cuiia
TOHKON JMH3BL. [locTpoenne n300pakeHuil B COOMPAIOLINX M pacceuBaromInX JuH3ax. Popmyna TOHKOU
JMH3BL. YBEIMUYEHHE, 1aBaeMOe JIMH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast onrtuka. WuTepdepenuus cBera. KorepeHTHble HCTOYHHUKU. YCIIOBUS HaOIOJECHUS
MakCUMyMOB M MHHHUMYMOB B MHTEPQEPEHLIMOHHOW KapTUHE OT JABYX CHH(a3HBIX KOTE€PEHTHBIX
HCTOYHHKOB.

Hudpakmus ceeta. JudpakuuoHHas pemérka. YcioBue HaOMIOACHUS TJIABHBIX MaKCUMYMOB TpHU
[1a/IEHUY MOHOXPOMAaTHYECKOro CBeTa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa U NPAaKTUYECKOE NPUMEHEHHE: OUKH, JIyna, (oToannapaT, IPOSKIMOHHBIN
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PPAKINOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsiMmonmHEtHOE pacTpocTpaHeHHe, OTPAKEHHUE U MpesloMiieHne cBeta. OnTudeckue npudopsl.

[TonmHOe BHYTpeHHee oTpakeHue. Mojienb CBETOBOIA.

HccnenoBanue cBONUCTB N300paXeHU B IMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

HaGmronenue unrepdepeHimu ceera.

Habmtonenue nudpaxkuuu cera.

HabGmronenue qucnepcun cera.

IlosydyeHne ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIIHOHHON PELIETKY.

HabmtoneHue nonsipu3aiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne nokasaresns NIpeaoMIIEHUs CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B TMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'panunel  DpPUMEHMMOCTH — KJIACCMYECKOM  MexaHukd. IlocTynaTel  cnenualbHOM — Teopuu
OTHOCHUTEJIbHOCTU: WHBAPHUAHTHOCTh MOJYJS CKOPOCTH CBETa B BaKyyMe, MPUHIUI OTHOCUTEIHbHOCTU
DWHIITEWHA.

OTHOCHTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JTUHBI.

OHeprus U UMIYJIbC PEIITUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € YHEPIrUEH U UMITYJIIBCOM PEISATUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Pa3nea 7. KBantoBas puszuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u sHEpruu (HOTOHA € €ro YacTOTOH. DHEPrusi U UMIYJIbC (POTOHA.

OtkpbiTue u wuccinenoanue Qoroadpdexra. Onbiter A. I'. CroneroBa. 3akoHbl (PoTOIPPEKTA.
VYpaBuenue DiinireiiHa i poroaddexra. «KpacHas rpanuna» Gotorddexra.

JNaBnenue ceera. Onbitel I1. H. JIeGenena.

XnMHuueckoe NeHCTBHE CBETA.



TexHuyeckue ycTpoWCTBa U MPaKTUYECKOE MpPUMEHEHHE: (OTOAIEMEHT, (OTOAATYUK, COTHEUHAS
OaTapest, CBeTOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtodpdekra.

CBeTOoqUOI.

Conneunas 6artapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OmbeiTel Pesepdopna mo paccesHuio o -dactuil. [LmanerapHas Monaenb
atoMa. [loctynarel bopa. M3nyuenue u morunomieHue (GpOTOHOB MpU IMEpPeXoAe aToMa C OJHOTO YpPOBHS
SHEpPruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEN SHEPrUU aTOMa BOJIOPO/aA.

BonHoBbie cBolicTBa yacTull. Bonubl ge bpoiis. KopryckynspHO-BOJHOBOM Tyaau3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoHCTBa M HPAKTUYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHanu3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pezepdopra.

OrnpenenieHne JIMHBI BOJHBI Jla3epa.

HaGurotenne JIMHeHYIaThIX CIIEKTPOB H3TYICHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeRyaToro criekTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTHI, JOKA3bIBAIOIINUE CIOXKHOCTh CTPOECHUS spa. OTKpbITUE paguO0aKTUBHOCTU. ONBITHI
Pesepdopna mo ompenencHWio cocraBa paJHOaKTUBHOTO m3irydeHus. CBoiicTBa aibda-, Oera-, ramma-
U3IIy4eHus. BausHue paioakKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpbiTue npoToHa M HeWTpoHa. Hyknonnas mozens siapa ['eitsenOepra—lBanenko. 3apsin sapa.
MaccoBoe uncno sijpa. M3otonsl.

Anbda-pacnan. DNeKTpOHHBIH W TMO3WTPOHHBIM  Oera-pacman. [amma-u3mydenue. 3akoH
pagMoOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SnepHsle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepuriii peaktop. Tepmosnepusiii cunTe3. [IpoOnembl M NEpCHEKTUBBI SAEPHON SHEPreTHKU.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTULlbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOMIOICHHS U PETUCTPALIUH 3JI€MEHTApHBIX YacTHII.

®dyHaamMeHTaIbHbIe B3auMoeiicTBusl. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoilcTBa M MpPaKTHYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, saepHbIi
peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTunK HOHU3HPYIOUTUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB yacTull (10 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Dtansl pa3BUTHS acTpoHOMUU. [IpHKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMMUM.

Bun 3Bé3aHoro Heba. Co3Be3ausi, spKkue 3BE3/bI, IIIAHETHI, X BUIUMOE ABHKCHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrtounuk sHeprum CosiHIAa U 3BE3M. 3BE3IbBI, UX OCHOBHBIC
XapakTepUCTUKHU.  [[marpamMma  «CHEKTpaJbHBIM  KJAacC —  CBETUMOCTBbY».  3BE3ABI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM IMOCJIEI0BATEIbHOCTH.
Buytpennee crpoenue 3BE€31. COBpEMEHHbIE MPEACTABICHUS O MPOHUCXOXKICHUH W 3BOJoIMU CoJiHIAa U
3BE3]1. DTaIlbl )KU3HU 3BE3L.

Mneunsiii [1yTe — Hama [Nanaktuka. [Tonoxxenue u auxenue Connua B ['anaktuke. TUIBI ranakTUK.
Papnoranaktuku u kBazapbl. YEpHbIE OBIPHI B sIApaX rajJakTHK.



Bcenennas. Pacmmpenune Bceenennoit. 3akon XaO6ma. Pasberanue ramaktuk. Teopus bonbmioro
B3pbIBa. PeuKkTOBOE M3ITyUeHHE.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOntoneHuss HEBOOPY)KEHHBIM IJIa30M C MCIOJIB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUN IS
OTIpEJICJICHUs TOJIOKEHHUsI HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nus (CeBepHOro
HOJTyLIApUs U IPKUE 3BE3MBI.

Habmronenus B reneckon Jlynsl, manet, Mieunoro Ilytu.

O6o0maroniee NoBTOpeHne

Poinb (hm3nku U aCTpPOHOMHHM B 3KOHOMUYECKOH, TEXHOJIOTUYECKOH, COIMAIBHON M 3THYECKOH cdepax
JesTeIbHOCTH YEJIO0BEKa, POjb U MECTO (PU3MKH M aCTPOHOMHUHM B COBPEMEHHON HayyHOW KapTUHE MHpA,
ponb (¢uzndyeckoi Teopuu B (POPMHUPOBAHMM TPEACTABICHUH O (U3NYECKOH KapTHHE MHPA, MECTO
¢u3nyeckoil KapTUHBI MUpa B OOIIEM psJly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTaBICHUH O
IIPUPOJIE.

MesknpeamMeTHble CBSI3H

Nzydenne xypca pusuku 6a30Boro ypoBHs B 11 Kitacce oCymecTBisIeTcs C y4€TOM COJEPIKATEIIbHBIX
MEXITPEIMETHBIX CBSI3€H C KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonamusi, CBA3aHHbIE C HM3YyYEHHEM METOJOB HAy4YHOI'O IO3HAHMS: SBJIECHUE,
Hay4HbIil (akT, rumnoresa, (¢u3MYecKas BEJIWYMHA, 3aKOH, TEOpHs, HaONI0IeHHe, 3KCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuka: pelieHHE CUCTEMbl ypaBHEHWH, TPUTOHOMETPHUYECKHE (DYHKIMM: CHUHYC, KOCHHYC,
TAQHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl U MX MPOEKIUH Ha OCH
KOOp/IMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMHA, NPU3HAKK HOA00MS
TPEYTOJILHUKOB, OTIPEICTICHNE TUIOIIA/IN TUIOCKUX (GUTYp B 00BEMa Tell.

Buonoeus: anexTpudeckue sBJICHUS B )KUBOW MpUPOJIE, KoseOaTeabHbIe ABUKEHUS B )KUBOU MPHUPOJIE,
ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJE, AEHCTBUE paiiallii Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MBI
00pa3oBaHMsl KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

I'eozpachus: MarHUTHBIE MOJIFOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pya, HOTOCHEMKA 3eMHOM MTOBEPXHOCTH,
MIPEACKA3aHUE 3EMIIETPSICEHUMN.

Texunonocusi: JWMHUM  DJIEKTpOIlEpenad, TEHEpaTOp IEPEMEHHOTO TOKA, AJIEKTPOJBHUIATElb,
MHAYKIIMOHHAS Te4b, pajap, paIuonpuEéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBYU-neub, npoeKMOHHbII
anmapar, BOJJIOKOHHasl ONITHKA, COJTHEYHas OaTapes.

IUVTAHUPYEMBIE PE3YJ/IbTATbl OCBOEHHUA IIPOT'PAMMBI 110 ®U3HUKE HA YPOBHE
CPE/THEI'O OBLIIET O ObPA30BAHHUHA

OcBoenune yuebHoro mpeamera «®Pusuka» Ha ypoBHE CpefHero obmiero ooOpazoBaHus (0a30BBIN
YPOBEHB) JIOJDKHO OOECIEeUUTh JAOCTHKEHHE CIEAYIOIIMX JIMYHOCTHBIX, METANpPEIMETHBIX U MPEeAMETHBIX
o0pa30BaTeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Pe3yabTaThl OCBOCHUS y4eOHOro nmpeamMera «Du3nKay» J10JKHbI OTpakaTh TOTOBHOCTD U
CIOCOOHOCTh O0YyYaroIUXcs PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpUEHTAlUil, TMO3UTHUBHBIX BHYTPEHHHUX YyOEXKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOIIecTBa, pACIIUPEHUE >KU3HEHHOTO OIbITa M ONbITa
NeSITEIbHOCTH B TPOLIECCE pealli3allid OCHOBHBIX HAIIPaBJIICHUN BOCIUTATENbHOM JEsTENbHOCTH, B TOM
qlCJIe B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTD I'PAXKAAHCKON MO3UIIMN 00yUarOIIErocsi Kak akTUBHOTO M OTBETCTBEHHOT'O YJICHA
POCCHIICKOTO 00IIIEeCTBA;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKIUX T'YMAHUCTHUECKUX U IEMOKPAaTHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpPECAX IPaKJAaHCKOT0 OOIECTBa, y4acTBOBATh B
CaMOYIIpaBJI€HUH B 00pa30BaTEIbHON OpraHu3aIiig;

YMEHHUE B3aMMO/JICHCTBOBATh C COLMAIBHBIMM HMHCTUTYTAMHM B COOTBETCTBUHM C MX (QYHKUUSAMH U
Ha3HaYCHHEM;



TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) MaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH POCCUNUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTHU3MA;

LIECHHOCTHOE OTHOLIEHUE K TOCYAApCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSM POCCUHWCKUX YYEHBIX B
obnactu (PU3MKYU ¥ TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CHOCOOHOCTh OLIEHMBATh CHUTYAallMl0 U TMPUHUMATh OCO3HAHHBIE pEIIECHUS, OPHUEHTUPYACh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYeCKOTr0 BOCIIMTAHUS:

JCTETUYECKOE OTHOLIEHWE K MHUpPY, BKJIIOYas 3CTETUKY HAYYHOTO TBOPYECTBA, HPHUCYLIETO
¢usnveckoii Hayke;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K Pa3NUYHBIM cdepam NpopecCHOHATBHON NeSTENbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢bu3MKOW M TEXHUKOH, YMEHHE COBEpIlaTh OCO3HAHHBIA BBIOOp Oynyineil mnpodeccur U peasn30BBIBATH
COOCTBEHHBIC )KU3HEHHBIC TIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (DM3UKHU HA MPOTSIKECHUH
BCEH KU3HU,

6) IKOJIOrHYECKOr0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH SKOJIOTUYECKON KYIBTYpBI, OCO3HAaHUE TII00AIBHOTO XapaKTepa 3KOJOTHYECKUX
npo0em;

IUIAHUPOBAHUE M OCYUIECTBIICHHE JIEWCTBUI B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHMUS ILENei
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

paciiipeHe OmbITa JEATEIbHOCTH 3KOJOTMYECKONW HAIPABIEHHOCTH HA OCHOBE MMEIOLUXCS 3HAHUN
o pU3MKE;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
¢bu3nveckoil HayKw;

OCO3HaHME IIEHHOCTH HAy4YHON JeATEeNIbHOCTH, TOTOBHOCTh B TIpOLIECCe H3Y4YEHUS (UIUKH
OCYILIECTBIISATh MPOEKTHYIO M UCCIIEI0BATENIbCKYIO NEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI
ITo3naBaTenbHbIC YHHBepcaJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble Jlornyeckue AeicTBHA:

CaMOCTOSITENILHO (POPMYIMPOBAThH M aKTYaIM3UPOBATh MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENEATh UEH AEITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBIICHUSX;

pa3zpabaThiBaTh MJIAH pEIIEHUS MPOOJIeMbl C YYETOM aHaIM3a HMMEIOIIMXCS MaTepUaJbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCUTHb KOPPEKTHUBBI B JIEATEIbHOCTh, OLICHMBATh COOTBETCTBHE PE3YyJbTATOB LEJSAM, OLIEHUBATH
PHUCKHU NOCIEACTBUM NEATENbHOCTH;

KOOPJIUHHUPOBATH U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

Ba3zoBble uccienoBarenbckue 1eldCTBUS:

BIIA/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHSATUSAMHU U METOIaMU (PU3HUECKON HAYKU;

BJIaJIETh HaBBIKAMU Y4e€OHO-HCCIIEIOBATENbCKON U IPOEKTHOM [eATeNbHOCTH B oOnacTu (pusmkw,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJOB pelleHHs 3agad (U3NUIECKOro
coJiepKaHusl, MPUMEHEHHUIO PA3JINYHBIX METOJ0B TO3HAHMUS;

BJIQJETh BUJAMU JEATEIBHOCTH MO TMOJYYEHUIO HOBOIO 3HAHUS, €ro HWHTEpPHpETalNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YUEOHBIX CUTYalUsAX, B TOM YHCIE MPU CO3JaHUH YUeOHbIX
MPOEKTOB B 00JacT (PU3HKHY;



BBISIBJIATh NPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJM3UpPOBaTh 3a/Jayy, BBIIBUraThb TUIOTE3Y €€
pelIeHns, HaXOAWTb apryMEHTHl Ul [OKa3aTelbCTBA CBOMX YTBEPKIACHWM, 3aJaBaTh IapaMETpbl H
KPUTEPUHU PELLICHUS;

aHAJIN3MPOBATh IOIYYCHHBIE B XOJAE DPEIICHUS 3aJadd pPe3yjbTaTbl, KPUTHYECKHM OLIEHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTb U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4K B 00pa30BaTEIbHON AEATEIbHOCTH, B TOM YUCIIE IPU
U3y4eHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBII OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTHUYECKYIO 00JIaCTh )KU3HEICATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE UJIEU, IIPEUIaraTb OPUTMHAIBHBIE TOAXOAbl U PELICHMS;

CTaBUTb IPOOJIEMBI U 3a]auHl, JOMYCKAIOIUE aJbTEPHATUBHBIEC PELICHUS.

Paborta ¢ unopmanmeii:

BJaJIeTh HaBBIKAMM IOJIydyeHHs] MH(OpMalMK (PU3MUYECKOrOo COAEpXkaHUS W3 HMCTOYHHUKOB DPA3HBIX
TUIIOB, CAMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAJIN3, CUCTEMATU3ALUIO0 U UHTEPIPETANI0 WH(POpMALIUN
pa3UYHbIX BUAOB U (POPM IPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIOJb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHMKALIMOHHBIX TEXHOJIOTUH B peLIeHUH
KOIHUTHUBHbBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33/1a4 C COOIIOACHUEM TPeOOBaHUN IPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepexeHus, MpaBOBbIX U ITHYECKUX HOPM, HOPM
nH()OPMAMOHHON 0E30MaCHOCTH;

Co3/1aBaTh TEKCTbl (PU3MUYECKOrO COAEpP)KaHUS B PA3IMYHbIX (Qopmarax C yd4€TOM Ha3Ha4yeHHUs
nHGOpPMAIIUY 1 LIEIEeBOH ayIMTOPHH, BEIOUPasi ONTUMAIBHYIO ()OPMY IPEACTABICHHS U BU3YaTH3aIHH.

KoMMyHHKaTHBHBIC YyHUBepCaJIbHbIE Y4eOHbIC 1eliCTBUA:

OCYIIECTBIISATH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;

pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHMMATbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M UHIAUBHyalbHOIN paboThI;

BBIOMPATh TEMATUKY U METOIBI COBMECTHBIX JCHCTBHH C Y4ETOM OOIIUX MHTEPECOB M BO3MOKHOCTEH
Ka)KJOT0 WIEHA KOJIJIEKTUBA;

MPUHUMATD 1€JI1 COBMECTHOM JESTeNbHOCTH, OPraHMW30BbIBAaTh U KOOPAMHUPOBATH AEUCTBUS MO €€
JOCTHIKEHHUIO: COCTABJIATh IUIAH JEHCTBUH, paclpeesaTh poju ¢ Y4€TOM MHEHUH Y4aCTHHKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLIEHUBATh KayecTBO CBOEr0 BKJIAJa M KaXIOr0 YYaCTHHKAa KOMAaHIbl B OOWIMI pe3yiabTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IIpesaraTb HOBbIE IIPOEKTHI, OLIEHNBATh UJIEN C MMO3ULIMYA HOBHU3HBI, OPUTMHAIBHOCTH, PAKTUYECKON
3HAYUMOCTH;

OCYILECTBIIATh TMO3UTHBHOE CTPATETUYECKOE IIOBEICHHWE B PA3JIMYHBIX CUTYaLUAX, IPOSIBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHUBHBIM.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anmusi:

CaMOCTOSITENILHO OCYIIECTBIISATh MO3HABATENIbHYIO JEATENBHOCTh B 00JIACTH (PM3UKU U aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEUICHMs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IJIaH BBINOJIHEHUS
MPaKTUYECKON pabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JINYHBIX MPEANOYTEHHIH;

JieNaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEIlICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO JSPYAULUU B 00JaCTH (U3HMKH, TOCTOSHHO
MIOBBIIIATH CBOW 00Pa30BATEBHBIN U KYJIbTYPHBINH YPOBEHb.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLIEHUBATh COOTBETCTBHE

PE3yJIbTAaTOB LIETSAM;



BJaJIeTh HABBIKAMU TI03HABATENIHOW pe(IeKCHMM KaK OCO3HAaHMS COBEPIIAEMBIX JACUCTBUM U
MBICIIUTENIBHBIX ITPOLIECCOB, UX PE3YyIbTATOB U OCHOBAaHUM;

UCIIOJIb30BaTh MPUEMBI pedIIeKCHUU TSl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PEIICHHUS 10 UX CHWKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHThI IPYTUX IIPU aHAIMU3E PE3yNIbTAaTOB AEATEIbHOCTH;

IIPUHUMATD ce0sl, TOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U a@pIYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTAaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX HA OLIMOKH.

B mpouecce AOCTHXKEHHS IUYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MPOTPaMMbI MO (HU3UKE IS YPOBHS
cpeaHero ooOumiero o0pa3oBaHHMs Yy OOYYarOIIMXCsSl COBEPLIEHCTBYETCS HMOLMOHAIBHBIM HMHTEIUIEKT,
Mpernoiararomuii copMUPOBaHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CHOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSHHE, BUAETh
HaIpaBIICHUsS Pa3BUTHUSI COOCTBEHHOW AMOIMOHAIBHOM cephl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aJaNTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U TPOSBISATH TMOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBALM{, BKJIIOYAIOIIEW CTPEMJIEHHE K JOCTMIKEHMIO LIEJIH M YCHEXy, ONTHMM3M,
MHULMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOMX BO3MOXKHOCTEN;

OMIIATUH, BKIIOYAOMIEH CIIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €TO
IIPU OCYILLECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTH BBICTpaMBaTh OTHOUIEHMS C JPYTHMH JIIOAbMH,
3a00TUTHCS, IPOSBIATH UHTEPEC U pa3periaTb KOHQIUKTHI.

IHNPEAMETHBIE PE3YJBTATHBI

K xoHny o6yuyenus B 10 kiacce npeaMeTHble pe3yiabTaTbl Ha 6a30BOM YpPOBHE JOJDKHBI OTPaXKaTb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha IPHUMEpPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOW HayyHOU
KapTHUHBI MUPa, B Pa3BUTUN COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B IIPAKTUYECKOMN AESATEIBHOCTH JHOJEH;

YUUTBIBATh TPAHMLBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MoJIesIel: MaTepualibHas TOYKa,
MHepIUalbHas CUCTeMa OTCYETa, a0CONIOTHO TBEPIOE TENO, WACATBbHBIN ra3, MOJEIH CTPOCHHUS Ta3O0B,
AKHUJIKOCTEH M TBEPJBIX T€J, TOUSUHBIN JIEKTPUUYECKHUN 3apsi/i IPU PELIeHUH (PU3NUECKUX 3a]a4;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (ITPOILIECCHI) M OOBICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHHMS BEIECTBA M JJIEKTPOAMHAMMKH: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE NpPSIMOJIMHENHOE IBU)KEHHE, CBOOOJHOE MaJeHHe Tel, ABW)KEHHE M0 OKPYKHOCTH,
MHepLUs, B3auMojieiictBue tei, 1uddysus, 6pOyHOBCKOE BUKEHUE, CTPOCHUE )KUIKOCTEH U TBEPIBIX Tell,
M3MeHeHrne o0bEMa TeNl MPHU HarpeBaHUU (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, MCIapeHUe, KOHACHC CAllHs,
IUIABJICHNE, KPUCTAJIM3alus, KHUIIEHHWE, BIIAXHOCTh BO3/yXa, IOBBIIEHUE MABJICHHA Ta3a IMpPU €ro
HarpeBaHUM B 3aKPBITOM COCYZE, CBA3b MEXKIAy MapaMeTpaMH COCTOSIHHsS Tas3a B H30Ipoleccax,
NIEKTPU3aLMs TEJ, B3aUMOJECHCTBHUE 3aps10B;

ONHCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIOJIb3Yys (PU3MUYEeCKHe BEIMYMHBI: KOOpAMHATA, MYTh,
IIEPEMEIIEHUE, CKOpPOCTh, YCKOPEHHE, Macca Tela, CHJla, HUMIYJIbC Tella, KUHETHUYECKas »JHEprus,
MOTEHLIMAJIbHAs 3HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKash MOIIHOCTH;, MPHU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYMH, UX O0003HAUYEHUS M E€IUHHULBI, HaXOJIUTh
(bopMyIibl, CBSI3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEJIMUUHY C APYTUMHU BETUYHMHAMY;

OIMCHIBATh M3YYEHHBIE TEIJIOBbIE CBOWCTBA TEJN M TEIUIOBBIC SIBICHUS, HCMONb3YysA (PU3UUECKUE
BEJIMYMHBL: JIaBJICHHE Tra3a, TeMIeparypa, CpedHssl KUHETHYecKas OHHEpPIrusi XaoTUYECKOTO JBHIKCHMUS
MOJIEKYJI, CPEIHEKBaJPaTHUHAsI CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHSS 3HEprus, pabora
raza, Ko3QpQGUIUEHT MOJE3HOTO JEHCTBHS TEMJIOBOTO JABHUraTelNs; IPU OMUCAHUM MPABHIBHO TPAaKTOBATh
¢u3nyeckuif CMBICT HCHOJNb3YyEeMbIX BEIMYMH, HMX O0003HAuU€HUS W E€AMHHUIBI, HAaXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAM;

OIMCHIBAaTh W3YYEHHBIE AIEKTPUUYECKUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE SIBIECHUS (IIPOLIECCHI),
UCHOJIB3YSl (pU3MYECKHe BEIMUYMHBI: AJIEKTPUUYECKUI 3apsl, AJIEKTPUYECKOE I0Jie, HANPSKEHHOCTh MOJIA,
MOTEHIMAJ, PAa3HOCTb MOTEHIMAJOB; NPU ONHCAHUU TMPABHIBHO TPAKTOBAaTh (PU3MUYECKUI CMBICT
UCMOJb3yEeMbIX BEJIWYHMH, WX OOO3HAYEHMS M EJUHMIIbI, YKa3bIBaThb (OPMYJIbI, CBS3bIBAIOIIME IAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMUY;



aHAIM3UPOBATh (DU3MUYECKUE MPOLECCHl U SIBICHUSA, WUCIONB3Ys (DU3MYECKHe 3aKOHBI M MPUHITUIIBL:
3akoH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HproToHa, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPIHH,
3aKOH COXPaHEHUsl UMITYJIbCa, IPUHIIUI CYNEPIO3ULIMK CHUJI, TPUHIIUIT PAaBHOIPABUS MHEPIUATBHBIX CUCTEM
0TCYETa, MOJEKYJISAPHO-KMHETUUYECKYI0 TEOPUI0 CTPOEHUS BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CpenHeil
KMHETUYECKON SHEPrUM TEIUIOBOTO JBMKEHHUS MOJIEKYJ C a0COJIIOTHOW TeMIepaTypoil, MEpBbId 3aKOH
TEPMOJUHAMUKHU, 3aKOH COXpaHEHHs 3JEKTPUYECKOro 3apsna, 3akoH KysoHa, mpu 3ToM pasznuyarb
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTH4eCKOE BBIPAKEHHE W YCJOBUs (TpaHMLBI, 001aCTH)
MIPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIC TIPUHIIUIIBI ICHCTBUS MAITUH, IPUOOPOB U TEXHUUYECKUX YCTPONCTB; pa3anuvarh
yCIIOBUS UX 0€30IaCHOT0 UCTIOJIB30BAaHUS B TIOBCETHEBHOM JKU3HU;

BBITIOJTHSATH AKCIIEPUMEHTHI TI0 UCCIICIOBAHUIO (PU3UYECKHX SBICHUH M TIPOIIECCOB C UCIIOJIb30BAHUEM
NPSIMBIX U KOCBEHHBIX H3MEPEHU, MPU 3TOM (GOpMyIupoBaTh npoliemy/3aiadyy U TUIOTE3y y4eOHOro
IKCIIEPUMEHTa, COOUPATh YCTAaHOBKY W3 TNPEIIOKEHHOTO OOOpYAOBaHUS, NPOBOAHUTH OIBIT H
(GbopMyIUpOBaTh BHIBOJIBI;

OCYIIECTBIISITh TPSMbIE W KOCBEHHBIC HW3MEpPEHUs (PU3UYECKHX BEIWYMH, TPH ITOM BBIOUPATH
ONTUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHHIE METO/IbI OLIEHKH MTOTPEIIHOCTEH N3MEPEHUII;

HCCIIEAOBATh 3aBUCUMOCTH MEXAY (PU3NYECKMMH BEITWYMHAMU C HCIOJIB30BAHHEM IPSIMBIX
U3MEpEeHUl, TPU 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATHh PE3yJIbTaThl MOJYYECHHONW 3aBUCHUMOCTH
(bU3HYECKUX BEIIMYMH B BHJIC TAOIUI] ¥ TpaHKOB, eJIaTh BBIBOJIBI 110 PE3yiIbTaTaM HUCCIICIOBAHMS;

coOmrofarh mpaBuia 0Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHMI B paMKax ydeOHOTro
OKCIEPUMEHTa,  Y4eOHO-HCCIIEOBATENIbCKOH W TPOEKTHOM  JEATENBHOCTH C  HCIOJBb30BaHUEM
WU3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS;

pemaTb pacy€THBIC 3a/1a4M C SBHO 33aHHOW (U3UYECKON MOJEIBIO, UCIOIb3YS (PU3NIECKUE 3aKOHBI
U TPUHIUIIBI, HA OCHOBE aHalM3a yCIOBHS 3a/1a4dl BHIOMPATh (PU3NYECKYIO MOEIb, BBIACIATh (PU3HUECKUE
BEJIMYHUHBI U (OPMYIIBI, HEOOXOAUMBIC IS €€ pEIICHHS, MPOBOJUTH PACYETHl U OICHUBATH PEATHLHOCTH
MOJIYYEHHOT0 3HAYCHUS (PU3HUECKON BEIMYUHBL,

penaTh Ka4YeCTBEHHBIC 3a/1a4i: BBICTPAUBATh JIOTHUYECKH HEPOTUBOPEUMBYIO IIETIOUYKY PACCYKICHUM
C OTMOPOIl Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS;

WCIIOJIb30BaTh TPH PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBIE WH()OPMAIMOHHBIC TEXHOJOTHUU IS
MOWCKA, CTPYKTYpPUPOBAHMsSI, HWHTEPIpPETAllud ¢ TMPEACTaBiICHHUs Y4eOHOW U Hay4YHO-TIOMYJISPHOU
nHpOpMaIUK, TOJYYEHHONW W3 Pa3TUYHBIX HCTOYHUKOB, KPHUTHUYECKH aHAJIU3UPOBATH IMOIYy4aeMYHO
uH(pOpMaINIo;

MPUBOJUTH TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOEKHBIX YUYEHBIX-(DH3UKOB B pa3BUTHE HAYKH,
00BSICHEHHE MPOIIECCOB OKPYKAOIIET0 MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIIOIb30BaTh TEOPETHYECKUE 3HAHHWS 10 (U3MKE B TOBCEIHEBHOW >KM3HU I OOecredeHus
0e30MmacHOCTH Mpu o0palleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, IS COXPAaHEHUS 3[I0POBBS U
COOJIIOICHNSI HOPM SKOJIOTMYECKOTO MOBEJCHUS B OKPYKaloIlEeH Cpejie;

paboTaTh B TpyMIe C BBIMOJIHEHWEM PAa3IMUHBIX COIMANBHBIX POJIEH, MIaHUPOBaTh pabOTy TPYMIIbI,
palMoOHAIBHO pacHpeieiaTh OOS3aHHOCTH W ITUIAHMPOBATH JEATEIHLHOCTh B HECTAHJAPTHBIX CUTYaIlUsX,
a/IeKBaTHO OIICHUBATh BKJIA] KaXJI0T0 U3 YUACTHUKOB TPYIIIHI B PEIICHUE PacCCMAaTPUBAEMON MTPOOIEMEI.

K koniy o6yuenus B 11 kiacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPa)KaTh
c(hOpPMHUPOBAHHOCTH Y O0yUAIOUTUXCS YMEHHI:

JTEMOHCTPHUPOBATh HA MPHUMEPAX POJIb U MECTO (PU3UKK B (HOPMUPOBAHHH COBPEMEHHOW HAy4YHOU
KapTUHBI MUPA, B Pa3BUTHUH COBPEMEHHON TEXHMKH U TEXHOJIOTHH, B MPAKTUUYECKOUN NIEATEITbHOCTH JIIOJIEH,
IIETIOCTHOCTh U €IMHCTBO (PM3MUECKONU KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJENeH: TOYCUHBIM JIIEeKTPUYCCKHIA
3apsj, Jy4 CBeTa, TOYEUHbII UCTOUYHUK CBETA, s/IEpHAsi MOJENb aToMa, HYKJIOHHAsE MOJIETIb aTOMHOTO Spa
MIpH pelIeHur (PU3NUECKUX 3a/1a4;

pacro3HaBaTh (U3MUECKHE SBICHHUS (MPOIECChI) W OOBACHIATH KX HAa OCHOBE 3aKOHOB
ANEKTPOJAMHAMUKH U KBAaHTOBOUM (DU3UKH: dJEKTPUUECKasi TPOBOANUMOCTE, TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHuTHOE JCHCTBUSA TOKA, B3aWMOJICHCTBUE MArHUTOB, DJJEKTPOMArHUTHAs WHAYKIUS, JCHCTBUE
MarHMTHOTO TOJISI HA POBOJHUK C TOKOM U JIBUXKYITUHCS 3apsil, dJIEKTPOMArHUTHBIE KOJIeOaHus W BOJIHBI,
MPSIMOJMHENHOE pacCIpOCTpaHEHUE CBETa, OTPAXKEHHE, MpeloMieHHe, HHTephepeHuus, Iudpakiuus u



MOJIApU3alvsl CBETa, JUCTepcusi cBeTa, (GoTtodnexTpuueckuil 3¢dekt (horodddekrt), cBeTOBOEC NaBICHHE,
BO3HHUKHOBEHHUE JIMHEWYATOro CIEKTpa aToMa BOJ0pO/i1a, ECTECTBEHHAs! U ICKYCCTBEHHAs PaIMOaKTUBHOCTD;
ONMCHIBATH  M3YYEHHBbIE CBOWCTBAa BELIECTBA  (DJIEKTPUYECKHE, MAarHUTHBIE, ONTHUYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTE PA3INYHbIX CPEA) M AJIEKTPOMATHUTHBIC SIBIEHHUS (IIPOLIECCHI), UCIONIb3Ys
¢u3nvecKkre BEIWYMHBL: JIEKTPUYECKHHA 3apsj, CHJIa TOKa, HJIEKTPUYECKOE HAmpsHKEHUE, dJIEKTPUYECKOe
COIPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JEKTPOABMKYIIAs cuiia, paboTa TOKa, MHIYKIUS MarHUTHOTO
noJist, cuiia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb KaTYIIKH, SHEPIUs 3JIEKTPUYECKOTO M MArHUTHOIO
noJied, TMepuojJ W YactoTa KosiebaHuil B KoyiebaTelbHOM KOHTYpe, 3apsii M cujla TOoKa B Tpoliecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KOJeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
OMMCAaHUU TMPABUWIBHO TPAKTOBATh (UIUYECKUN CMBICT HCIIOJIb3YEMbIX BEIWYMH, MX OOO3HAUYECHUSA H
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3HUECKYIO BEJTMUMHY C IPYTUMHU BETMUMHAMU;

ONKCHIBATh M3y4YCHHBbIE KBAHTOBBIC SIBIICHUS M IIPOLIECCHI, HUCHONB3YS (U3UYECKUE BEIUYUHBI:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YacTOTa CBETa, SHEPTUs U UMIYJIbC (pOTOHA, MepHoA
MOJIypacnazia, dHeprusi CBA3M aTOMHBIX SJiep, MPU OMHUCAHUM MPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICI
UCTOJB3YyEeMbIX BEJIWYHMH, WX OOO3HAYCHHMS M EIUHHIIBI, YKa3bIBaTh (POPMYIbI, CBS3BIBAIOLINE JaHHYIO
(bu3MYECKYIO BEIMYUHY C APYTUMU BEIMUYMHAMU, BBIYUCIIATH 3HaYCHUE (PU3NYECKOM BETUUHUHBI;

aHATM3UPOBATh (PM3MUECKUE TPOILECCHl U SBJICHUS, UCIONB3YS (U3NUECKHE 3aKOHBI U MPHUHIUIIBL:
3akoH OMma, 3aKOHBI MOCJIEI0BATEIbHOTO U MapaJUIENIbHOTO COSAMHEHUS MPOBOJHUKOB, 3aKOH J[KOyms—
Jlenna, 3aKOH 3JEKTPOMArHUTHOM MHAYKLUHU, 3aKOH MPSIMOJMHEWHOIO pPacHpOCTPaHEHUs CBETA, 3aKOHbI
OTpaXEHUS CBETa, 3aKOHbI TMPEJIOMJICHHsS CBETa, ypaBHeHHE OiHIITeHa 111 ¢doTtorddekra, 3aKoH
COXPAHEHHUS SHEPIUH, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPaHEHHS MacCOBOIO YHCIHA, MOCTynarel bopa, 3akoH paanOakTUBHOTO pacmaja, IpU STOM pa3Inyvarh
CIIOBECHYIO (OPMYIIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKCHHUE W YCIIOBHUS (TpaHUIIBI, 00JacTH)
MIPUMEHUMOCTH;

OIpeEIATh HallpaBJIEHWE BEKTOpPA MHAYKLIUNM MarHUTHOT'O I0JI POBOJHUKA C TOKOM, CHJIbI AMIepa
u cuiibl Jlopenna;

CTPOMUTH U OMHUCHIBATh U300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITIOJHSATH SKCIIEPUMEHTHI IO UCCIEI0OBAaHUIO (PU3MYECKUX SBICHUI U MPOIECCOB C UCIIOJIb30BAHUEM
OpSMBIX U KOCBEHHBIX M3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MPOOJieMy/3aqady M THUIIOTE3Y y4eOHOTO
HKCHEpUMEHTa, COOUpaTh YCTAHOBKY U3 TNPEAJIOKEHHOIO 000pyHOBaHMs, NPOBOJUTH OIBIT H
(hopmMyTupOBaTh BHIBOJIBL;

OCYILLIECTBIATh MpPsSMble M KOCBEHHbIE H3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOMpPATh
ONTUMAJIbHBIN CLIOCOO M3MEPEHUS U UCII0NIb30BaTh U3BECTHBIE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHMA: IIPU 3TOM
KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX BEJIMYMH B
BUjie TaOIuIl U TpadUKOB, A€1aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEA0BaHMS;

coOmroaaTh mpaBuia Oe30macHOro Tpylda MHpU TMPOBEAECHHWU HCCIENOBaHUM B paMKax ydeOHOTro
HKCHEPUMEHTa,  Yy4eOHO-MCCIEIOBATENbCKOM M NPOEKTHOM  JESATENbHOCTM C  HCHOJb30BAHUEM
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BaHMUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JJaHHOHN (PM3NYECKON MOJIENbIO, UCIIONb3Ysl (PU3NYECKHE 3aKOHbI
U MPUHIUIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIICNIATh (PU3HUECKUE
BEIMYMHBI U (OPMYIIbI, HEOOXOIUMBIE AJsl €€ pelleHus,, MPOBOAUTh PAcYEThl M OLEHMBATH PEaIbHOCTD
MOJIYYEHHOT0 3HaUeHUs (PU3NUECKON BEITMUNHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PaCCyKAECHUI
C ONOPOI Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKHUE SIBICHUS,

UCIOJb30BaTh IPHU PpEIHIEHUH Y4eOHBIX 3aJady COBPEMEHHbIE WH(pOPMAIMOHHBIE TEXHOJIOTMU IS
MONCKA, CTPYKTYpUPOBAaHMS, HWHTEPIpPETallUd M TMpeICTaBiIeHHUs] y4eOHOW U Hay4YHO-TOMYJISIPHOU
uHbOpMalUY, TOJTYYEHHOW U3 pAa3IMYHbIX HCTOYHHUKOB, KPUTHYECKH AHAIM3UPOBATH IOIy4aeMYIO
nH(pOpMaILIO;

OOBSICHATh MPUHIMIBI ASHCTBHUS MAILINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inuyarh YCIOBHS
nx 0e30MacHOro MCIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

NPUBOANUTH MPUMEPHI BKJIA/Ja POCCHUICKUX U 3apyOeKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHMUS 10 (U3UKE B TOBCETHEBHOW JKU3HU IS OOECIICUCHHS
6e30macHOCTH Mpu o0pallleHuu ¢ TpUdopaMu U TEXHUYECKUMHU YCTPOUCTBAMH, I COXPAHEHUS 3[J0POBBS U
COOJTFOICHHSI HOPM SKOJIOTHYECKOTO TMOBEJICHUS B OKPYKAIOIIEH Cpefie;

paboTaTh B IpyMIe C BBHIMOJIHEHWEM Pa3IMYHBIX COLMAIBHBIX poJiel, MIIaHuPOBaTh paboOTy IPYMIIbL,
paIMoOHAaIBbHO PACIPEACISATh O0S3aHHOCTH W TUIAHUPOBATH JACSITEIBHOCTh B HECTAHJAPTHBIX CHUTYAIUsX,
a/IeKBaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYACTHUKOB TPYIIIbI B PEIICHUE pacCCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
. HanmenoBaHmue pa3jiesioB U TeM (uu¢posBbie)
Ne o/ IpOrpaMMEI Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0BPA30BATETLHBIC
padoThbI padoThI pecypesi
Pa3nea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METObl HAYYHOI'O MO3HAHUS 2 bubmorexa LIOK
' AL HayHd https://m.edso0.ru/7f41bf72
Htoro no pazneny 2
Paznen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunevariia ° https://m.edso0.ru/7f41bf72
bubnuorexa [JOK
22 Hunamika ! https://m.edsoo0.ru/7f41bf72
bu6mmoteka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuotexa [JOK
' TEOpUn https://m.edso0.ru/7f41bf72
bu6mmoteka [IOK
3.2 OCHOBBI TCPMO/IMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubmuoreka [IOK
’ ®da30BBIC TTEPEXOJIBI https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6nuoreka [IOK
4.1 DTeKTpoCTaTHKA 10 . https://m.edsoo0.ru/7f41bf72
42 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 1 bubnuotexa [JOK

PA3JIMIHBIX CpCaax

https://m.edsoo.ru/7f41bf72
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Hroro mo pazaeny 22

PesepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 3
11 KUIIACC
KonuyecTBo yacoB DJIEeKTPOHHbBIE
. HaumenoBanue pa3jaesioB U TeM (uudposbie)
Ne ni/m S——— Beero KOﬁHTpO.]IbeIe H[%aKTH'ICCKHe 06pa30BATETBHbIC
padoThI padoTshI pecypeni
Paznea 1. JIEKTPOJAMHAMUKA
11 MaruautHoe nose. DJIeKTpOMarHuTHas 11 1 3 bubnnorexka HOK
' HHTYKIIAS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nea 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHuyeckue U 3J1€KTPOMAarHUTHBIE 9 1 bubmuoreka [JOK
' KoIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkne U 3IeKTPOMATrHUTHBIE 5 1 bubnmnorexka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 Di1eMeHTHI KBAHTOBOW ONTHKH 6 https://m.edsoo.ru/7f41c97c
bu6nuoreka [IOK
4.2 Crpoenne aoma 4 https://m.edso0.ru/7f41c97c
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4.3

AToMHOE S1p0

Hroro no pazneny

5

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Pa3pea S. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 ﬁtPtI@I_HOTeKa LIOK
ps://m.edso0.ru/7f41c97c

Hroro no pazueny 7
Paznen 6. OBOBILIAIOLUIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 Eggg%ﬁiii(ﬁfﬂ f41c97c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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