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HOACHHTE/IbHAA 3AIIHCKA

[Iporpamma no ¢pusuke 6a30BOro YpOBHS Ha YPOBHE CpeaHEro odmero odpasoBanus paspadboTaHa Ha
OCHOBE TOJIOKEHHH U TpeOOBaHMN K pe3yJbTaTaM OCBOCHMs OCHOBHOH 00pa3oBaTENbHOH MPOrpamMMBl,
npeacrasieHHbx B PT'OC COO, a Takxke ¢ yuérom ¢enepanpbHoil padoueil mporpaMMbl BOCITHUTAHUS H
KOHLICTILIMH MpenojaBanus ydeOHoro npenmera «Pusnka» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
Deneparuy, peaan3yOLINX OCHOBHbIE 00pa30BaTENbHbIC TPOTPAMMBI.

Copneprkanue nporpamMmel 1o (PU3MKE HAIMPABICHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
mupa obyvaromuxcs 10—11 kmaccoB npu oOydeHnn nx ¢Qusuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-
nesaTelbHOCTHOrO mnoxxoxa. llporpamma mo ¢usuke coorBercTByer TpeboBanmsim PI'OC COO «k
IUIAHUPYEMBbIM JIMYHOCTHBIM, NPEAMETHBIM W METANPEeIMETHBIM pe3yJbTaraM OOy4YeHHs, a TaKxke
YUUTBIBAET HEOOXOIMMOCTh peaT3allil MEXIPEAMETHBIX CBsi3eH (U3UKH C €CTECTBEHHO-HAYyYHBIMHU
yueOHBIMH NpeaMeTaMu. B Hell ompenenstoTcss OCHOBHBIC LENH M3Y4YeHUs (U3UKH Ha YPOBHE CPEIHEro
o01mero oOpa3oBaHMsl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3HMKH: TMYHOCTHBIE, METANPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM ypOBHE).

[Iporpamma mo pu3mKe BKIIOYAET:

® IIJJAHUPYEMBbIE pPe3yJbTaThl OCBOGHUs Kypca ¢u3ukum Ha 0Oa30BOM YpOBHE, B TOM YHCIE

NPEAMETHBIE PE3yJIbTAThI IO ToAaM O0YUYeHNS;

e conepxxanue yueOHoro npeamera «Pusznka» mno rogam oO0yUeHusI.

du3nka Kak HayKa 0 HanOoJiee OOIMX 3aKOHAX MPUPOABI, BBICTYIAs B Ka4eCcTBe yueOHOro mpeamera
B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHUH 00 Okpyxkaromem mupe. IIKOMbHBIA Kypc
¢bu3nkn — cucTeMooOpa3yoImuil JIs1 €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IIOCKONIBKY (PHU3HUECKUE
3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBJICHUMN, U3yYaeMbIX XUMHUeH, Ouonorueli, pusudeckoii reorpadueit
U acTpoHoMuell. Mcrnonb3oBaHue W akTHBHOE MPHUMEHEHHe (PU3NYECKHX 3HAHUN ONpEeneNsieT XapakTep H
pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJIOTUH B cepe SHEPreTHKH, TPAHCIOPTA, OCBOSHHSI KOCMOCA, MOJTYYEHHS
HOBBIX MAaTEPHAJIOB C 33/JIaHHBIMH CBOHCTBAMU U Ipyrux. M3yueHue (PU3MKH BHOCHT OCHOBHOH BKJIAaI B
(opMHUpOBaHNE €CTECTBEHHO-HAYYHOW KAPTUHBI MUpPa 00y4ar0InXCcs, B (POPMHUPOBAHNE YMEHHUH TPUMEHSTh
HAYYHBII METOJ MMO3HAHUS MTPH BBITOJIHEHUH UMH YI€OHBIX NCCIIETOBAHHI.

B ocHOBY kypca ¢u3uKu mJisi YPOBHS cpeaHero odmero oOpa3oBaHUs MOJIOXKEH Psi UACH, KOTOpPbIE
MOYKHO PacCMaTPHUBATh KaK MPHHLIUIIBI €r0 TOCTPOSHHSI.

Hoesn yenocmnocmu. B cOOTBETCTBUU C HEW KypC SBISIETCS JOTMYECKH 3aBEPIIEHHBIM, OH COIEPIKHUT
MaTepHal U3 BCEX pa3aesioB (PM3MKH, BKIFOYAET KaK BOIIPOCHI KJIACCHYECKOH, TaK U COBPEMEHHON (PH3UKH.

Hoes cenepanuzayuu. B cooTBercTBUM C Hell Martepwaln Kypca (Gu3nku OOBEAHMHEH BOKPYT
¢dusnueckux Teopuil. Benymum B kypce siBisieTcst pOpMUPOBAHNE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepHH, BEIIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanonaraeT UCIoIb30BaHHE I'YMAHUTAPHOTO NOTEHINATA
¢u3nyeckoll HayKH, OCMBICIEHHE CBSI3M pa3BUTHUS (U3UKKU C pa3BUTHEM OOLIECTBA, a TakKke C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M HKOJIOTHIECKUMH MPOOTIEMaMH.

Hoesn npurnaonoii nanpaeiennocmu. Kypc ¢usnku npenmnonaraeT 3HaKOMCTBO C LIMPOKUM KPYrom
TEXHUYECKHX M TEXHOJIOTUYECKUX MPIIIOKEHUH H3YYEHHBIX TEOPHA U 3aKOHOB.

Hoes skonoecuzayuu peannsyercst IOCPEICTBOM BBEICHHS 3JIEMEHTOB COIEPIKAHUS, MOCBALIEHHBIX
SKOJIOTUYECKHM MpoOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C PAa3BUTHEM TEXHHKH U TEXHOJOTHH, a
TakxKe 00CyKaeHHs mpodIeM PalMOHAIBHOTO IPUPOIOIOIB30BAHUS H HKOJIOTHIECKOH Oe301MacHOCTH.

CrepkHEBBIMH 3JIEMEHTAMH Kypca (PM3MKH Ha YPOBHE CpenHero oOmero oOpa3oBaHUs SIBISIFOTCS
¢dusnueckue Teopuu (GOpMHUPOBAHUE MPENCTABICHUH O CTPYKTYpPE MOCTPOCHUS (PU3UUECKON TEOPHHU, POIIH
(yHOaMEHTaNbHBIX 3aKOHOB M TNPUHIMIIOB B COBPEMEHHBIX MPEIACTABICHHSIX O MNPHUPOAE, TPaHHLAX
NPUMEHIMOCTH TEOPHH, ISl ONMHCAHUS €CTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CHCTEeMHO-IIESITENTPHOCTHBI TOAXON B Kypce (U3MKH peanu3yercss Mpexne BCero 3a Cuér
OpPTaHU3aLHN 3KCIEPUMEHTAIBHON eATeNbHOCTH oOyuaromuxcs. st 6a30BOro ypoBHs Kypca GU3HKH —
3TO HCHOJb30BAHHE CHUCTEMbI (PPOHTANBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1IabOpaTopHBIX pador,
KOTOpbIe B mporpamMme o (u3nke OObeOUHEHbI B OOLIMI CHHCOK YYEHHYECKHX IMPAKTHYECKHX paboT.
Beinenenne B yKa3aHHOM TMiepedHe Ja0OPaTOPHBIX pPabOT, NPOBOAMMBIX MJISI KOHTPOJS M OLCHKH,
OCYIIECTBIISIETCSl YYaCTHUKAMH OOpa30oBaTENbHOrO MpOLecca UCXOAs U3 OCOOCHHOCTEW IUIAHWPOBAHHS H
ocHameHus1 kabmHera ¢usmku. I[Ipm 3TOM obecneumBaercss OBJageHHE OOYYAIOIUMHCS YMEHUSIMH



NPOBOIUTh KOCBEHHBbIE H3MEPEHHs], MCCICHOBAHUS 3aBUCHMOCTEH (PU3NYECKUX BEJIUYMH U TIOCTAHOBKY
OTIBITOB 1O TIPOBEPKE MPEAJIOKEHHBIX THITOTE3.

Bonpmoe BHUMaHHE yIOENSIETCS PELICHUIO PACYETHBIX M KA4eCTBEHHBIX 3amad. [lpu sTom s
PACYETHBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 33a4H C SIBHO 3alaHHON (PU3NYECKOH MOEIBIO, TIO3BOJISIFOIINE
NPUMEHSTh U3yYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pas3jienia Kypca, TaKk U HUHTErpUpys
3HAHUS W3 Pa3HBIX pasfenioB. [ KaueCTBEHHBIX 3a7ayd MPHUOPUTETOM SIBILIIOTCS 3afaHHs Ha OOBSICHEHHE
NpOTeKaHusl PU3NUECKUX SIBJICHUN M MPOLIECCOB B OKPYIKAIOLIEH kU3HHU, TpeOyromue Beidopa Gpr3nueckoit
MOJIEJNN JIJIsl CUTYALlUH PAKTHKO-OPUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboanmsimMu PI'OC COO k MaTepHabHO-TEXHUYECKOMY OOECTIeUeHUIO
yaeOHoro mporecca 6a30BbIii YpOBeHb Kypca (PU3MKKM HAa yPOBHE CpemnHero odmero oOpa3oBaHUs HOIKEH
U3y4yaThCs B YCJIOBHUSX NPEAMETHOro KabuHeTa (M3WKM WJIM B YCJIOBUSIX WHTETPUPOBAHHOIO KaOWHeTa
MPEeIMETOB €CTECTBEHHO-HAYYHOTO HUKIIA. B kabuHeTe Gusnku HOKHO ObITh HEOOXOIUMOE JTabopaTopHOe
000OpyIOBaHUE [JIsI BHITIOJIHEHHSI YKAa3aHHBIX B MPOrpaMMe Mo pU3MKe YICHUYECKUX MPAKTHUECKHX padoT u
JIEMOHCTPAaIMOHHOE 000pyIOBaHHE.

JemoHcTpanmornHoe o0opynoBaHue (GOpPMHUPYETCs B COOTBETCTBUM C MPUHLUIIOM MHHHMAJIBHOM
IOCTaTOYHOCTH M OOECIEeYMBAET IOCTAHOBKY IIEPEUYHCICHHBIX B MpOorpamMme Mo (PU3UKE KITFOUYEBBIX
JIEMOHCTPALMA ISl HCCIEOBAHUS N3yYaeMbIX SIBJICHUH U MPOLIECCOB, SMIMPUIECKUX U (PyHAAMEHTATBHBIX
3aKOHOB, MX TEXHHUYECKHX MPUMEHEHHIA.

Jlaboparoproe o0OpynoOBaHHE sl YYSHHYECKHX MPAKTHYECKHX pador ¢Qopmupyercs B Buae
TEMATUYECKNX KOMIUIEKTOB M OOECIIeYHBAETCS B PACUYETe OJHOrO KOMIUIEKTa Ha ABYX OOYHAOLIHXCS.
TemaTuueckne KOMIUIEKTHI JTAOOPaTOPHOrO OOOPYIAOBAHHUS OJDKHBI OBITH MOCTPOEHBI Ha KOMILUIEKCHOM
HCIOJIB30BAHUH aHAJIOTOBBIX M LU(POBBIX MPHOOPOB, & TaKKe KOMITBIOTEPHBIX H3MEPHUTEIbHBIX CUCTEM B
BUzie LU POBBIX JaOOPaTOPHIA.

OCHOBHBIMH LIEJISIMH M3Y4eHUS (PU3UKU B 001EeM 00pa30BaHUH SIBIITFOTCS:

e (QopMupoBaHHE HHTEpPeCa M CTPEMIICHUs] OOYYaIOIIUXCS K HAYYHOMY H3yUYEHHIO IPHUPOIEL,

Pa3BUTHE UX WHTEJUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® pa3BUTHE NPEACTABICHUN O HAyYHOM METONE MO3HAHUS U (POPMHPOBAHUE HCCIEAOBATENBCKOTO
OTHOLIEHUSI K OKPY KAIOLIHM SIBICHHSM,;

¢ (opMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK PE3yJIbTaTa U3y4eHHs] OCHOB CTPOCHUSI MAaTEPUU U
(byHOaMEHTaIbHBIX 3aKOHOB (PU3UKHY;

e (opMHpOBaHHE YMEHUIT OOBSICHSTH SIBJICHHS C UCMOJb30BAHUEM (PHU3HUECKUX 3HAHUI M HAYYHBIX
J0Ka3aTeJbCTB;

e (opMHpOBaHHE MPEACTABJCHUH O PONU (UIUKH Al Pa3BUTHA OPYrUX €CTECTBEHHBIX Hayk,
TEXHUKH U TEXHOJOTHH.

JlocTIoKeHre 3THX Lesel 00ecreqnBaeTCs PEeLIeHUEM CIIEAYIOIINX 3a/1a4 B IIPOLECCe M3YYEHUs Kypca

¢$u3nKH Ha ypOBHE CpeAHEro 00IIero 00pa3oBaHUS:

e mnpuoOpeTeHne CUCTeMbl 3HaHUI 00 OOmUX (PU3MYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIFOUAsi MEXAHHUKY, MOJIEKYJSIPHYIO (DU3UKY, SJEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U SJIEMEHTBI
acTpo(U3HKH;

e (opMHpOBaHHE YMEHHMU MPUMEHATh TEOPETHYECKHUEe 3HAHUS MJisi OOBACHEHUS (PUIHMUYECKHX
SIBJICHUH B MPUPOJE U AJISI IPUHATHS MPAKTHYECKUX PELICHHUIT B TOBCEIHEBHOM )KU3HH,

® OCBOEHHE CITOCOOOB PEIIEeHHUs] PA3IUYHBIX 33/1a4 C SBHO 3aaHHON (PH3UUECKON MOIENbI0, 3a1ad,
MOJPAa3yMEBAIOIIUX CAMOCTOSITENIbHOE CO3JaHHe (PU3UYECKOM MOJIENH, aAeKBAaTHOH yCIOBUSM
3a1a4m;

e [OHUMaHHEe (PU3MYECKUX OCHOB U NPUHLMUIOB JCUCTBHA TEXHUYECKHX YCTPOWCTB H
TEXHOJIOTHYECKHX MPOLIECCOB, X BJIUSHUS HAa OKPY’KAIOIIYIO CPEAy;

® OBJAJCHHE METONaMH CAMOCTOSITEIbHOTO IUIAHUPOBAaHUSI M TMPOBEACHUS  (PU3UUECKHX
SKCIIEPUMEHTOB, AaHaM3a W HMHTEPHpeTaudd WHPOPMALUKU, ONpPEAeNeHHs] IOCTOBEPHOCTH
MOJIYY€HHOTO Pe3yJIbTaTa,

e CO3laHUE€ YCJOBUH sl pa3sBUTHUS YMEHUNW MPOEKTHO-UCCIEAOBATENbCKON, TBOPYECKOH
IeSITeIbHOCTH.

Ha usyuenue ¢usuku (0a30BbIil YPOBEHB) HA YPOBHE CpPemHEro o0IIero oOpa3oBaHusi OTBOIUTCS 136

gyacoB: B 10 kiacce — 68 yacos (2 yaca B Hezento), B 11 kacce — 68 vacos (2 yaca B HEIEIO).



[Ipennaraemslii B mporpaMMe no ¢$pu3nke nepeueHb JadOPaTOPHBIX U MPAKTHUECKUX PadoT SBISAETCS
PEKOMEH/IOBaHHBIM, YYUTENb JeJaeT BBIOOP MPOBEIACHHsS JaOOPATOPHBIX PabdOT W OMBITOB C YYETOM
WH/IMBUAYAIbHBIX OCOOEHHOCTEH 00yJaroIuXcs.

CO/IEP’KAHHUHE OFYYEHUA
10 KJIACC
Pasznen 1. ®dusuka u MeTOALI HAYYHOI0 O3HAHHUSA

dusnka — Hayka o npupozae. HayuHble MeTOnbI MO3HAHUSA OKpY Karo1iero mupa. Posb sxcnepuMenTa u
TEOPHUH B MPOLIECCE TTO3HAHUS NPUPOIBL. JKCIEPUMEHT B (PU3UKE.

MonenupoBanue (pu3muecKux siBIeHUN U npoueccoB. Hayunbie runores3sl. Puszndeckne 3aKOHBI U
TeopuH. I paHULIbI MPUMEHUMOCTH (PU3HUECKIX 3aKOHOB. [IpUHLINIT COOTBETCTBHSI.

Ponp u mecto ¢usuku B (GOPMHPOBAHMM COBPEMEHHOW HAYYHOH KapTHHBI MUpPA, B MPAKTHYECKOH
NEeATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanorosble 1 U(PPOBBIC U3MEPUTENBHbIC TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.

Paspen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunueckoe nBrkeHHE. (OTHOCHUTENBHOCTb MeEXaHM4YecKoro nBiokeHus. Cucrema oTcuéra.
Tpaexropusi.

ITepemernenue, CKOpOCTh (CpemHsIsl CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHUabHOM
TOUYKH, UX MPOEKLIUU Ha OCU CUCTeMBbl koopauHaT. ClioxkeHHe NepeMeleHUi U CII0KEHUE CKOPOCTEeN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpsSMOJIMHEHOe ABIoKeHue. ['paduku 3aBUCIMOCTH KOODPIUHAT,
CKOPOCTH, YCKOPEHMUs, IyTU U NEePEMELICHUS] MaTePUATbHON TOYKH OT BPEMEHH.

CBobonHoe mageHue. Y CkopeHrne CBOOOTHOTO MaIeHusI.

KpuBonuneitHoe nBuxeHHe. J[BHKEHHE MaTE€pPUAJbHOW TOYKH MO OKPYKHOCTU C TMOCTOSAHHOM MO
MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHass CKopocTh. Ilepumom u dacrora oOpalneHws.
LlenTpocTpeMUTENBHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE. CIUOMETD, IBHXKEHUE CHAPSIAOB, LIETTHBIE U
PEMEHHBIE ITEPEeAYHN.

Jlemoncmpayuu

Mogene cucTeMBl OTCUETA, UIUTFOCTPALIUS KHHEMATHYECKUX XaPAKTEPUCTUK JBUKEHUS.

[IpeobpazoBaHne NBIKEHHH € HCIIOJIB30BAHIEM MPOCTHIX MEXAHH3MOB.

ITanenue Ten B BO3AyX€ U B Pa3PEKEHHOM IIPOCTPAHCTBE.

Habmronenne nBrokeHus Tena, OpOIIEHHOrO MO YIJIOM K TOPH30HTY M TOPU30HTANIBHO.

Usmepenne yckopeHus: CBOOOIHOTO MaeHMs.

Hanpasnenue ckOpoCTH NpH ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

Hsydenne HepaBHOMEPHOIO ABUKEHHUs C LEJIBIO ONIPENENIeHNsI MTHOBEHHON CKOPOCTH.

Hccnenosanue COOTHOILIECHMSI MEXKAY NMYTsIMH, NPOHACHHBIMU TEJIOM 34 MOCJIENOBATEIbHbIE PABHBIC
MIPOMEKYTKHM BPEMEHH MPHU PABHOYCKOPEHHOM ABUKEHUH C HAYAJIBHONW CKOPOCTBIO, PABHOU HYJIO.

HsyueHne NBMKEHUs IIAPUKA B BA3KOM *KUIKOCTH.

UzydeHue nBUKEHUS Tena, OpPOIIEHHOrO TOPU3OHTAIBHO.

Tema 2. /lunamura

IIpuauun otHocutenbHOCTU I'anunes. Ilepsbiit 3akoH HeroTona. MHEpLManbHbIE CUCTEMBI OTCYETA.

Macca tena. Cuna. Ipunuun cynepnosuiuu cui. Bropoit 3akon HeroTOHA A1 MaTepuanbHON TOUKH.
Tpernii 3akoH HbIOTOHA 1711 MaTepHUAIbHBIX TOYEK.

3akoH BceMupHOro TaroteHus. Cuma TsoxecTu. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Buner Tpenus (mokost, ckonbxxenus1, kadenus). Cuna Tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIBXKEHUSI U cuiia TpeHus nokosi. Kospduument tpernsa. Cuna CONpOTHBICHUS NIPU JBHKCHUHU Tella B
JKUAKOCTH WM rase.

[ToctynarenbHOE U BpalaTeabHOE IBHKEHHE a0COIIOTHO TBEPAOTO TENIA.

MOMEHT cHuibl OTHOCUTENBHO OCH BpalueHus. [lneqo cunbl. Y cioBus paBHOBECHs TBEPAOTO TENA.

TexHuueckue ycTpoiicTBa U MPAaKTHUUECKOE NMPUMEHEHHE: MOALIMIHUKY, ABUXEHHE HCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBneHue HHEPLMU.

CpaBHeHue Macc B3aUMOJEHCTBYIOIINX Tl

Bropoii 3akon HeroToHa.

Hsmepenue cum.

CrnosxxeHue cu.

3aBHCUMOCTb CHJIBI YIIPYTOCTH OT Ae(opManuu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U MAJECHUH.

CpaBHeHue CUJI TPEHUs MTOKOsI, KaU€HUsSI U CKOJIbXKEHMUSI.

YcoBus paBHOBecHsl TBEPAOTO Tena. Buael paBHOBeCHS!.

Yuenuueckuii oxcnepumenm, nabopamopnuie pabomot

UzyueHue nuxkeHus: Opycka Mo HaAKJIOHHOH IIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJT YIIPYTOCTH, BOZHUKAIOIINX B NPY’KUHE H PE3UHOBOM 00paslie, OT ux
nedopMaruu.

Hccnenosanue ycaoBuii paBHOBECHsI TBEPAOIO TeNa, UMEIOIIEro OCh BpalleHuUs.

Tema 3. 3akonsl coxpanenus 6 mexanuxe

HNmnynec MaTepraabHON TOUYKH (TeJa), CHCTEMBI MATEPHABHBIX TOYEeK. IMITyJIbC CHITBI 1 HI3MEHEHHE
UMIyJibca Teja. 3aKOH COXpaHeHHUsl UMMyJjbca. PeakTUBHOE ABUKEHUE.

Pabora cubl. MOIIHOCTD CHUTBL

Kunerndeckas sHeprust MarepuaibHON TOUkH. TeopeMa 006 N3MEHEHHH KHHETHYECKOH SHEPTHUH.

[TorenumanbHast »Heprusa. IloTeHUMampHast SHEPrust ynpyro AeGpOPMHPOBAHHOW MPYIKHHBI.
[ToreHumanbHasi SHEPrus Texa BOJNU3U MOBEPXHOCTH 3EMITH.

[ToreHumanbHBIe W HEMOTEHUMANbHBIE CUIIbl. CBsi3b pabOThl HENMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEePTrUu CUCTEMBbI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTHH.

VYnpyrue u Heynpyrue CTOJIKHOBEHMUSI.

TexHuueckue ycTpolcTBa M IMPAaKTUYECKOE MPUMEHEHME: BOIAOMET, KONEp, MPYKUHHBIA MUCTOJET,
IBUKEHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEeHUs] UMITyJIbCa.

PeakxTuBHOE NBUKEHUE.

[Tepexon MOTEeHUMANBHOM YHEPTUU B KHHETUYECKYIO U OOpaTHO.

Vuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

UzydeHne abCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO IBYX OAMHAKOBBIX HUTSHBIX MasSTHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW JHEPruu Tejla Ha mpuMmepe
pacCTsKEHUS PE3UHOBOIO JXKIyTa.

Pasnea 3. Moaexkyasipaasi pU3HKA H TEPMOAHUHAMHKA

Tema 1. Octogsl MOIEKYIAPHO-KUHEMUUECKOU Meopul

OCHOBHbIE TOJIOKEHHUSI MOJICKYJIIPHO-KUHETHYECKOH TEOPHH M HX OIBbITHOE OOOCHOBaHHE.
BpoyHnoBckoe nBwxkenue. Jnddysus. Xapakrep IBHKEHUS M B3aMMOACHCTBHS YacTHI] BemecTsa. Moaenu
CTPOEHHS T'a30B, KUAKOCTEH U TBEPABIX TeJ U OOBSICHEHHE CBOWMCTB BELIECTBA HA OCHOBE 3THUX MOAEIEH.
Macca u pazmepr! Moseky1. Konuuectso Bemectsa. [locrosinHas ABoranpo.

TemnoBoe paBHOBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenps uneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KMHETUUYECKON TEeOpUH H1ealbHOIO
raza. AGCONIOTHAs TeMIlepaTypa Kak Mepa CpefHel KWMHETHMYeCKOH 3HEePTrHuU TEIJIOBOTO JBIKEHHUS YaCTHI
raza. Illkana Ttemneparyp KenbBuna. ['asoBbie 3akoHbl. YpaBHeHue MeHnneneesa—Knaneiipona. 3akoH
HanpToHa. M3ompoueccsl B WAEANbHOM Ta3e C IOCTOSHHBIM KOJHYECTBOM BellecTBa. | padudeckoe
NpEeACTaBICHNE H30MPOLIECCOB: H30TEPMa, H30X0pa, n3odapa.

TexHUUecKkue yCTPONUCTBA U MPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP, DapoMeTp.

Jlemoncmpayuu

OmnbIThl, AOKa3bIBAIOIINE IHCKPETHOE CTPOEHHME BellecTBa, (ororpaduum MONEKysn OpraHHYECKHX
COeTMHEHU.

OmnpiTe! 0 TUDPY3UU KUAKOCTEH U Ta30B.

Mopnenb OpOYHOBCKOTO JIBHIKEHUSI.

Mopnens onbita IITepHa.



OnbIThI, 1OKa3bIBAIOLINE CYIECTBOBAHNE MEXMOJIEKYJIAPHOIO B3aUMOAEHCTBHS.

Mogenp, MIMIOCTPUPYIOLIAs IPUPOLY JABJIEHMS ra3a Ha CTEHKH COCyaa.

OnbIThI, WJUTIOCTPUPYIOLINE YPaBHEHHE COCTOSHUS UAEATBbHOIO rasa, H30IpOoLEeCChl.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

OnpeneneHne Macchl BO3[yXa B KJIACCHOH KOMHAT€ Ha OCHOBE M3MEpPEHHH O0BEMa KOMHATH,
NaBJICHUs] U TEMIEpaTypbl BO3/1yXa B HEll.

Hccnenosanue 3aBUCHMOCTH MEXy TTapaMeTpaMM COCTOSIHUS Pa3pesKeHHOTO rasa.

Tema 2. Ocnoest mepmoounHamuru

TepmonuHaMuyeckass cucrema. BHyTpeHH: SHEPrUs TEPMOJMHAMUYECKOH CHCTEMBI M CIIOCOOBI €&
n3MeHeHus1. KonmmuectBo Terunorsl U pabota. BHyTpeHHss1 SHEPrHsi OMHOATOMHOTO HI€AIbHOTO Traza. Busel
TeIJIonepenadu: TeIUIONPOBOAHOCTb, KOHBEKLUs, W3JIyueHUEe. YJelbHas TeIUIOEMKOCTb BellecTBa.
KonuuecTBo TemnoTs! npu Teronepeaaye.

[Mousitue 00 agmadatHoM npouecce. Ileppbiii 3akoH TepMmoarHaMuKku. [IprMeHeHne epBOro 3aKoHa
TEPMOIMHAMHUKH K m3ompoueccaM. I papudeckas uHTepnpeTanns paboThI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTUMOCTh POIIECCOB B MPUPOSIE.

Tennobie Mammabl. [IpuHIHNBI NeACTBHS TEIUIOBBIX MawuH. [IpeoOpazoBaHus SHEPTUH B TEIUIOBBIX
mamuHax. Koadduiment nonesnoro aeiictus teruioBod mamuHbl. Lukn KaprHo m ero xosp¢uument
MOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MTPOOIEMBI TEIJIOIHEPTETHUKH.

TexHuueckue ycTpoOWCTBA U TNPAKTUYECKOE IMPHUMEHEHHE. J[BUraTeslb BHYTPEHHErO CrOpaHMs,
OBITOBOM XOJIOAMIBHUK, KOHAHLILOHED.

Jlemoncmpayuu

U3sMmeHeHne BHYTpEHHEH SHEpPruy Teja NMpPU COBEpPIICHUU padoThI: BBUIET MPOOKH M3 OYTHUIKU TOA
IEeWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3(prpa B JaTyHHOH TPyOKe myTEéM TpeHUs (BUAEOIEMOHCTPALIHS).

U3meHeHne BHyTpeHHEN SHEPTUH (TEMIIEPATypPhl) TeNa MPHU TEIUIoNepenaye.

OmnpIT o anuadaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYLTHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHMsI, PEAKTUBHOTO IBHTATEIS.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

HsmepeHnue yaenbHON TEMIOEMKOCTH.

Tema 3. Azpecammnsie cocmoanus eewjecmed. Dazosvie nepexoont

[TapoobpazoBanue u koHaeHcauws. HcmapeHue W kurneHue. AOCOMIOTHAsE W OTHOCHUTENbHAS
BJIAKHOCTB Bo3ayxa. HacelmeHHbIH map. Y nenbHas Termiora napoodpa3oBaHus. 3aBHCUMOCTb TEMIIEPATYPhI
KUIEHUs OT JaBJICHMUSI.

Teépnoe Teno. Kpucranmuyeckue u amopdHbie Tena. AHH30TPOIUS CBOWCTB KpUCTAIOB. JKunkue
kpuctaibl. CoBpeMeHHble Marepuanbl. IlnaBneHune u kpucramnusanus. YenbHasl TEIUIOTa IJIaBJIEHUS.
Cybmumarnusi.

YpasHeHue TerioBoro danaHca.

TexHuueckue ycTpoicTBa M MPAKTHUECKOE MPUMEHEHHE: THIPOMETP M ICUXPOMETp, KaJlOpUMETp,
TEXHOJIOTUH MOJY4Y€eHHUs] COBPEMEHHBIX MaTE€PHUANIOB, B TOM UHCJIE HAHOMATEepUaJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChILIEHHbIX MTAPOB.

Kunenue rnpu noHUKeHHOM aBJIEHUH.

CriocoObl M3MepeHus BIasKHOCTH.

HabmroneHne HarpeBaHus U IJIABJICHUS] KPUCTAJUIMIECKOTO BEIECTBA.

JleMOHCTparysi KpUCTAJLIIOB.

Yuenuueckuii oxcnepumenm, nrabopamopnuie pabomut

HsmepeHne OTHOCUTENBHOM BJIaXKHOCTH BO3AYXa.

Pa3nen 4. daexkTpoauHaMuka

Tema 1. dnexmpocmamuxa

OnexTpuzanus Ten. JJekTpuueckuidl 3apsia. JlBa Buzpa asnekTpudeckux 3apsnoB. [IpoBomHukwy,
IOU3JIEKTPUKU U TIOJTYIPOBOAHUKH. 3aKOH COXPAHEHUs 3JIEKTPHUUECKOro 3apsija.

Bzaumoneticteue 3apsinoB. 3axkoH Kynona. TodeuHbli 3eKTpUUECKH 3apsia. DJIEKTPUUECKOE TOJIE.
Hanpsok€HHOCTE  dyekTpudeckoro mnojs. IIpuHnmMnm cynepnosuuuu  3JeKTpUdeckux noJed. Jlunuum
HaNPSKEHHOCTH 3JIEKTPUYECKOTO OIS



Pabora cun snextpocratuueckoro mossi. llorennman. PasHoctes mnoteHuumanos. IlpoBogHukn u
IOU3JIEKTPUKHU B 3JIEKTPOCTATHYECKOM Mouie. JuanexTpuyeckas NpOHULAeMOCTb.

OnextpoéMkocTh. KoHneHcaTop. DneKTpOoEéMKOCTh MIIOCKOr0 KOHAEHCATOpa. JDHEPrus 3apsiKeHHOro
KOH/IeHCaTopa.

TexHuueckue  ycTpolicTBa U TpakTUYeCKOoe IPUMEHEHME:  BJEKTPOCKOM,  3JIEKTPOMETD,
ANIEKTPOCTATHYECKAs] 3aIlUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBINA ammapar,
CTPYHHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U NPUHLINI AEHCTBUS SJIEKTPOMETPA.

BzaumMopelicTBue HadEKTPU30BAHHBIX TEJI.

DJEKTPUUECKOE TI0JIE 3aPSIKEHHBIX TEI.

IIpoBOIHUKHU B 3IEKTPOCTATUYECKOM IOJIE.

DJNEKTPOCTATUYECKAs 3aIIUTA.

JIM3IeKTPUKHY B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH TJIOCKOTO KOHJEHCATOpa OT IUIOLIAAM IJIACTUH, PACCTOSHUS MEXAY
HUMH U JU3JIEKTPUIECKON MPOHULIAEMOCTH.

DHeprus 3apssKeHHOTO KOHEHCaTopa.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

HsmepeHne 351eKTpOEMKOCTH KOHAEHCaTopa.

Tema 2. Ilocmoannwtit sn1exmpudeckuit mok. Toku 6 paziuunsvix cpedax

DneKkTpuueckuil ToK. Y CIOBHs CyIeCTBOBaHUs 3yekTpudeckoro Toka. Mcrounuku toka. Cuma Toka.
ITocTosiHHBIN TOK.

Hamnpsxenue. 3akon OMa 1iis yyacTka LemnH.

DNeKTpuUecKkoe COMpOTUBJIEHHE. YJeJbHOE COINpoTHBIeHHEe BemlecTsa. llocnenosaTenbHoe,
napajuleJibHOe, CMEIIaHHOE COeIMHEeHNE IPOBOAHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxxoyns—JIenna. MOITHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTPOABMIKYLIAsl CUJIAa U BHYTPEHHEE COMPOTHUBJIEHHE HMCTOYHMKA TOKa. 3akoH Oma Ajis MOJIHOM
(3aMKkHyTOI) nekTpuueckoi nenu. KopoTkoe 3aMbIKaHUe.

DONeKTpOHHAs MPOBOAUMOCTb TBEPABIX META/NIOB. 3aBUCHMOCTb COMNPOTHUBIICHUsS METaUIOB OT
TeMriepatypbl. CBEpXIPOBOAUMOCTb.

DnexkTpuueckuil Tok B BakyyMme. CBONCTBa 3JIEKTPOHHBIX ITyUYKOB.

[onynpoeopaukn. CoOCTBEHHast U MpPUMECHask MPOBOAMMOCTb IMONYNPOBOAHUKOB. CBOHCTBAa p—n-
nepexona. [1oxynpoBogHUKOBBIE TPHOOPHL

DNeKTpUUeCKUil TOK B pacTBOpax M pacIulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAs AMCCOLUALMS.
DNEKTPOIIH3.

DnexkTpuyueckuil TOk B razax. CaMOCTOATEIbHBIN U HECAMOCTOATENbHBIN paspsan. Monnus. [1na3zma.

TexHuueckue ycTpolcTBa M MpPAaKTHUECKOE IPUMEHEHHE: aMIlIepMETp, BOJBTMETP, peocCTarT,
UCTOYHUKH TOKAa, 3JEKTPOHArpeBaTeNIbHbIE NPUOOPBI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COINPOTHUBJICHUS, BAKYYMHBI IHOA, TEPMUCTOPBI U (POTOPE3UCTOPBI, TOJYNPOBOAHUKOBBIA IO,
raJibBaHUKa.

Jlemoncmpayuu

HsmepeHne cuibl TOKa U HANPSKEHUS.

3aBUCUMOCTb COINPOTUBIEHUS] LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIAAU IMONEPEYHOro
CeueHUs U MaTepuana.

CwmelianHOe coeTUHEHNE TPOBOJHUKOB.

IIpsiMoe m3mepeHue 35eKTponaBIKYIIEeH cuibl. KopoTkoe 3aMblkaHHe TajbBaHUYECKOTO 3JIEMEHTa U
OLIeHKa BHYTPEHHErO0 CONPOTUBJICHMUSI.

3aBUCUMOCTb CONPOTUBJIEHUS] METAIIJIOB OT TEMIIEPATYPHI.

ITpoBOAUMOCTD 3JIEKTPOIUTOB.

Hckposoii pa3psa 1 MPOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD AUOAA.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

H3yueHne cMelaHHOTO COeIMHEHHUS] PE3UCTOPOB.

HsmepeHne 351eKTpoaBIKYLIEH CUIIbI HICTOUHHKA TOKA U €r0 BHYTPEHHErO CONPOTHUBIICHUS.



Habmonenue snekTponnsa.

MexnpeaMeTHble CBSI3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kjlacce OCYIIECTBISIETCS ¢ YIETOM CONEPIKATEITHbHBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnvie nousimus, CBS3aHHBIE C HM3YYEHHEM METOJOB HAYYHOI'O TMO3HAHUSA:. SIBJICHUE,
Hay4YHbId (akT, THMOTe3a, (Qu3udeckass BeNWYMHA, 3aKOH, Teopws, HAOMIOIEHUE, JKCIEePUMEHT,
MOZEJIUPOBAHUE, MOJIEb, U3MEPEHHUE.

Mamemamuxa: pemeHue CHCTEMbl ypaBHEHHH, JHHeHHas (yHKuus, mnapadona, runepbofa, HX
rpaKu U CBOWCTBA, TPUTOHOMETpUYECKHE (DYHKIUH: CHHYC, KOCHHYC, TAHT€HC, KOTAaHIE€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKLMU Ha OCH KOOPJUHAT, CIOXKEHHE BEKTOPOB.

Dbuonozusn: mexaHudeckoe ABWKEHUE B KUBOW mpupone, nuddysms, ocMoc, TErmIooOMEeH >KUBBIX
OPTaHu3MOB (BUBI TEIIONEPEAAYH, TETNIOBOE PABHOBECHE), JIEKTPUUECKHUE SBJICHHS B JKHUBOH MPUPOJIE.

Xumua: OUCKPETHOE CTPOEHHE BEIeCTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJb BeLIeCTBa, MOJISIpHAas
Macca, TEIJIOBbIE CBONCTBA TBEPABIX TEJ, XKUAKOCTEH M Tra30B, BJIEKTPUUYECKUE CBOWMCTBA METAJJIOB,
3JIEKTPOJIUTUYECKAS AUCCOLUALUSA, TaIbBAHUKA.

leoepachus: BnaxxHOCT BO31lyXa, BETPBIL, OapOMETp, TEPMOMETP.

Texnonoeusn: npeoOpa3oBaHUE NBIKEHHH C MCMOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUSI B TEXHHKE,
NOJIIUITHUKY, HCIOJB30BAHUE 3aKOHA COXPAHEHHUs] MMITyJbCa B TEXHHKE (pakera, BOIOMET M OpPYyTHe),
IBUTATENb BHYTPEHHETO CrOPaHMs, MapoBasi TypOWHA, OBITOBOH XOJOAMIBHUK, KOHAUIIHOHEDP, TEXHOJIOTUH
MOJlyYeHUs] COBPEMEHHBIX MAaTepuajoB, B TOM 4HCI€ HAHOMAaTepuasjoB, M HAHOTEXHOJOTHH,
ANIEKTPOCTATHYECKAs] — 3aIUTa, 3a3€MJICHHE  JJIEKTPONPUOOPOB,  KCEPOKC, CTPYHHBIA  NPHUHTED,
3JIEKTPOHATrPEBATEIbHBIE MPUOOPHI, JEKTPOOCBETUTEIBHBIE TPHOOPHI, TATbBAHUKA.

11 KJIACC
Pa3nen 4. daekTpoauHaMuka

Tema 3. Maznummnoe noie. I1eKmMpoMazHUMHASL UHOYKUUS

IToctossHHblE MarHuThl. B3auMonencTBHe MNOCTOSIHHBIX MarHuTtoB. MarnutHoe mnosie. Bektop
MarHUTHOM MHAyKUMH. IIpUHLMN Cyneprno3uiuu MAarHUTHBIX MOJed. JIMHMM MarHUTHOM WMHIYKLHH.
KapTuna nuHUI MarHuTHOW MHAYKLWHU MOJIS1 MOCTOSSHHBIX MAarHUTOB.

MarnutHoe none NpoBoAHMKA ¢ TOKOM. KapTuHa IMHMI MHAYKLUMM MarHUTHOTO MOJsS JIMHHOIO
NpsIMOTO MPOBOJHHMKA M 3aMKHYTOIO KOJbIIEBOIO IPOBOAHMKA, KaTyWKH c TokoM. OmbIT Jpcrena.
B3anmonelicTBre NPOBOAHUKOB C TOKOM.

Cuna Amrmepa, €€ MOIyJib U HAIPABJICHHE.

Cuna JlopeHua, e€ MoOAyJlb W HampasieHue. J[BIKkeHHEe 3apsDKEHHON 4YacTHLbl B OJHOPOIHOM
MarHuTHOM nojie. Pabora cubl JlopeHna.

SIBnenue saexTpoMarHuTHON MHAYKIMHU. IIoTOK BEKTOpa MarHUTHON MHAYKLUU. DJIEKTPOABUXKYLIAS
CuJla MHAYKLMU. 3aKOH 3JIeKTpOMarHuTHo nuaykuuu @apanes.

Buxpesoe siexTpuueckoe noje. DIEKTPOABUXKYLIAs CUJIAa MHAYKLUHUU B MPOBOAHUKE, IBUXKYLIEMCS
MOCTYNaTeIbHO B OAHOPOJHOM MarHUTHOM IOJI€.

IIpasuno Jlenna.

HNHaykTUBHOCTD. SBIeHNE CAaMOMHAYKLUU. DIEKTPOABUKYIIAsl CHUJla CAMOMHAYKLIUH.

DHeprusi MAarHUTHOTO MOJIS KaTyIIKHU C TOKOM.

DJNEKTPOMArHUTHOE TIOJIE.

TexHuueckue ycTpoHCTBA M MPaKTUYECKOE MPUMEHEHME. MOCTOSHHbIE MArHUThI, 3JIEKTPOMArHUTBI,
3JIEKTPOABUIaTENb, YCKOPUTENH 3JI€MEHTAPHBIX YaCTUL, UHAYKIIMOHHAS IeUb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IIy4Ka MAarHUTHBIM TOJIEM.

JIuHUM MHAYKIUHA MAarHUTHOTO TIOJIAL.

B3anmopelicTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJINTA.

SIBneHune 31eKTPOMAarHUTHON UHIYKLIUH.

IIpasuno Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBIIKYIIEH CHIJIbI MHAYKLUH OT CKOPOCTH U3MEHEHUsI MAarHUTHOTO MOTOKA.



SIBneHne caMOMHAYKLINU.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

H3yueHne MarHuTHOTO Mol KaTyIIKU C TOKOM.

Hccnenosanue nelicTBUs MOCTOSHHOIO MarHuTa Ha PaMKy C TOKOM.

Hccnenosanue siBIeHUs 3J€KTPOMArHUTHON UHIYKLUH.

Paznen S. Kosie6anusi u BoJTHbBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE KONEOAHUA

KonebarenpHast cucrema. CoOomHbple MexaHHueckue KosebaHus. lapMoHHUeckue KoyeOaHus.
IMepuon, vacrora, ammuryga u ¢asa konebanwii. [IpyKUHHBIA MasTHUK. MaTeMaTHYECKHI MAasITHHK.
YpaBHeHUe rapMoHn4eckux konedanuil. IlpeBpaiienne sHepruy Npyu rapMOHHMUYECKIX KOJIEOaHUsX.

KonebarenpHbiii kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATBHOM KOJIeOATEIbHOM
KOHTYpe. AHAJOTHS MEXIy MEXaHWYECKHMMU U 3JIEKTPOMAarHUTHbIMU KoneOanusmu. @opmyna TomcoHa.
3aKOH COXpaHEeHUsI FHEPTUHN B HICATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarmux kojeOaHUsIX. BbIHYKIeHHbIE MexaHU4eckue kojeOaHus. Pe3oHaHC.
BoIHYKII€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMUSI.

Ilepemenneii Tok. CHHycOMAaNbHBIM INepeMeHHbIH TOK. MOIIHOCTL IMEPEMEHHOro TOKa.
AMIUIUTYAHOE U IeHCTBYIOLIee 3HaUE€HUE CUJIbI TOKA U HAaMPS>KEHUs.

Tpaucdopmarop. [IponsBoacTso, nepenada u NOTPeOIEHHE SIEKTPUICCKON SHEPTHH. JKOJIOTUIECKHE
PUCKU TIIpU MPOU3BOJACTBE 3JeKTpo3Hepruu. KynpTypa HCMoOnb30oBaHMs 3JEKTPOIHEPTHUH B MOBCEAHEBHOMN
JKU3HU.

Texnudeckue yCTpONCTBA M MNPAKTHUYECKOE NPUMEHEHHUE. DJJIEKTPUYECKUN 3BOHOK, TI'€HEepaTop
MIEPEMEHHOr0 TOKa, JJMHUHU 3JIeKTporepeaay.

Jlemoncmpayuu

UccnenoBanue mapameTpoB KonedaTeNbHON CUCTEMBI (IPY>KUHHBIN MM MATEMATHYECKUH MasTHHUK).

Habmonenue 3atyxaromux KoJieOaHui.

UccnenoBanue cBONCTB BBIHYKIEHHBIX KOJIEOaHHA.

Habmonenue pesoHanca.

CBoboaHbIe 3IeKTPOMArHUTHBIE KOJIEOaHMS.

OcumyutorpaMMbl (3aBUCHMOCTH CHJIBI TOKa W HANPSDKEHUST OT BPEMEHH) ISl 3JIEKTPOMArHUTHBIX
KonebaHui.

Pesonanc mnpu mocinenoBaTeIbHOM COEAMHEHMM PE3UCTOpa, KaTyIIKH HHAYKTUBHOCTH U
KOH/IeHCaTopa.

Mogenp TMHUHU 3JIEKTpOoNepeiadu.

Vuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

UccnenoBanue 3aBUCUMOCTH NEPHOZA MajbIX KoJeOaHUIl rpy3a Ha HUTH OT JJIMHBI HUTU M MAacChl
rpysa.

HccnenoBanue nepeMeHHOro TOKa B LENM W3 MOCIEAOBATENbHO COEAUMHEHHBIX KOHAEHCATOpA,
KaTyIIKU U PE3UCTOpa.

Tena 2. Mexanuueckue u 31eKmpoMaAZHUMHbLE 60/IHbL

MexaHnunueckue BOJIHBI, ycioBusi pacnpoctpaHeHus. Ilepuon. CkopocTh pacnpocTpaHeHHUs W AJIMHA
BouiHBL [lonepeunblie u npogonpHbIe BOJTHBI. UHTEpdhepeHus u audpakius MEXaHUIECKUX BOJIH.

3Byk. Ckopocts 3Byka. [ pomkocTh 3Byka. Bricora ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIyU€HHUs BJEKTPOMArHUTHBIX BOJIH. B3aumHast opueHTanus
BektopoB E, B, V B snexrpomarHutHoii BosHe. (CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHeE,
npeJoMIIeHUE, mossipuzauus, nudpakuus, naTepdepenuns. CKOpoCTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTPOMAarHUTHBIX BOJH. IIpuMeHeHNne 3IeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHUMnEl panuoCBs3y U TenesuaeHus. Paguonokanys.

DIIeKTPOMarHUTHOE 3arps3HEHNE OKPY Karollel cpenbl.

TexHuueckue ycTpoHcTBa W MpPaKTUUYECKOE IPUMEHEHHE. MY3bIKalbHble HHCTPYMEHTHI,
yJIbTPa3ByKOBasl JMAarHOCTUKAa B TEXHUKE W MeEAMIMHE, pajap, PaAUuONpPUEMHMK, TEJNEeBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue 1 pacpOCTPAHEHHE MOMIEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebmomeecs Teno Kak HICTOYHUK 3BYKa.



Habmronenne oTpakeHHust U IPETOMIIEHHSI MEXaHUYECKUX BOJIH.

Habmronenne unrepdepeHnm u nuppakunu MEXaHHYECKUX BOJTH.

3BYKOBOH pe30HAaHC.

Habmronenne cBsi3u TpOMKOCTH 3ByKa M BBICOTBI TOHA C AMIUTUTYAOH M 4acTOTOH KOoJIeOaHM.

Hccnenosanue CBOWMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaK€HHE, MpeJOMIIeHHe, MOoJsipru3aLus,
mrdpakuus, nHTEpGEepeHIUs.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpssmonuHeliHOe pacipoCTpaHEHHe CBETa B OOHOPONHOM cpene. JIyd cBera.
ToueuHblil HCTOUHHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHre H300pakeHUH B IJIOCKOM 3epKalie.

[Ipenomnenne cBeta. 3aKOHBI MpeNOMIIeHUsT cBeTa. AOCOMIOTHBIN MoKa3aresb npenomieHus. [lomroe
BHyTpeHHee oTpakeHue. [IpenenpHblil yros nojaHoro BHyTPEHHEro OTPasKeHUs.

Hucniepcus csera. CinoxkHbli cocta Oenoro csera. Liger.

Cobupatomue u paccenBaromue JuH3bl. ToHKas jguH3a. POKYCHOE PAcCTOSIHME M ONTHYECKasl CHa
TOHKOH nuH3bL. [TocTpoeHne n300pakeHuil B COOMPArOIINX U PACCEHBAIONINX JHH3aX. PopMysia TOHKOU
JIMH3BL. Y BEJIMUEHHE, TaBaeMOe JIMH30M.

IIpenensl NpUMEHUMOCTU T€OMETPUUECKON ONTUKH.

BonnoBas ontuka. Harepdepenunss ceera. KorepeHTHbIE MCTOYHHKH. YCIOBHSA HaONIOIEHUS
MakCUMyMOB W MHHHMYMOB B HHTeP()EpPEHLIMOHHON KapTHHE OT [BYX CHH(]A3HBIX KOTE€PEHTHBIX
HUCTOYHUKOB.

Hudpakuus ceera. JudpaknmoHHast pemérka. YcinoBue HAOMIONEHUS TNIABHBIX MaKCHUMyMOB TpHU
NaleHU MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIHOHHYIO PELIETKY.

Ilonspuzauus ceera.

TexHuueckue yCTponCcTBa M MPAKTUYECKOE MPUMEHEHHE: OUKH, JIyna, (GOToaImapaT, NpOeKLHOHHBINA
amrmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAsI ONTHKA, TU(PPAKIMOHHAS PELIETKA, TIOSIPOH.

Jlemoncmpayuu

[IpsimonrHEHHOE pacpOCTpaHEeHUE, OTPAKEHUE U TIpesioMiieHHe cBeTa. OnTHYecKue MprOOpHL.

ITonnoe BHYTpeHHEe oTpaxkeHHe. Monieb CBETOBOAA.

HccnenoBanue cBOHCTB M300pakeHUH B IMH3AX.

Mogenu MUKPOCKOIA, TEIECKONA.

Habmonenue natepdepeHiuu crera.

Habmonenue qudpakium ceera.

Habmonenue qucrnepcuu ceTa.

ITony4eHnue crekTpa ¢ MOMOLIBIO PU3MBIL.

[TonyueHne cnekTpa ¢ MOMOIIBI0 AU(PPAKLIHOHHON PEIIETKH.

Habmronenne nosnsipusaniuy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopnuie pabont

Hsmepenune nokasaTesns NpesoMIIEHUs CTEKJIA.

HccnenoBanue cBOHCTB N300paKEHUH B JIMH3AX.

Habmonenue qucnepcuu ceTa.

Pa3aen 6. OcHOBBI cHEeHAJILHOH TEOPHH OTHOCHTEJIBHOCTH

I'pannubsl  OPUMEHMMOCTH  KJIACCHYECKOM  MexaHuku. IlocTynmaTel  crnenuanpHOM — TEOpUH
OTHOCHUTENIbHOCTU: MHBAPUAHTHOCTb MOJYJS CKOPOCTH CBE€Ta B BaKyyMe, IPUHLHUI OTHOCUTEJIbHOCTU
DUHIITENHA.

OTHOCUTETBPHOCTD OJTHOBPEMEHHOCTH. 3aMeJIeHHe BPEMEHU U COKpAllleHUe IJTUHBL

DHeprusi U UMIYJIbC PENATUBUCTCKON YaCTHULIbL.

CBs13b Maccel € Hepruel U UMIYJIbCOM PENATUBUCTCKON YaCTULbl. DHEPIUsl MOKOsI.

Pa3znen 7. KBantoBas pusuka

Tema 1. d1emenmopl KGAHMOBOI ONMUKU

@otonbl. Popmyina [lnanka cBsi3u HEprun (OTOHA € €ro YaCTOTOH. DHEPTUs U UMITYJIbC (POTOHA.

Otkperrne u uccnenosanne ¢orospdexra. Ompiter A. I'. Cromerosa. 3akoHsl (oTosddexTa.
Ypasuenue JiiHmreliHa s poroaddexra. «Kpacnas rpannua» Gorosddexra.

Hasnenne cera. OnbiTel I1. H. Jlebenena.

XHUMHUECKOE NENHCTBHE CBETA.



TexHudveckue yCTpOMCTBA M MPAKTHYECKOE MPUMEHEeHue: (POTodeMeHT, (POTOmATUHK, COJHEYHAs
Oarapesi, CBETOHOL.

Jlemoncmpayuu

®Doroaddext Ha YyCTAaHOBKE ¢ IMHKOBOH TUIACTHHOM.

UccnenoBanue 3akoHOB BHeIIHEro Gotosddexra.

Cseroauon.

Conneunas Oatapest.

Tema 2. Cmpoenue amona

Mopens atoma Tomcona. Ombitel Pesepdopna mo paccesHuro o -yactuu. llnanerapHas mozmenb
aroma. Ilocrynatel bopa. M3nydenue u moriomeHue (OTOHOB NMPH TEPEXOe aToMa C OAHOTO YPOBHS
SHepruu Ha Apyroi. Buael cnexktpos. CriekTp ypoBHeH sSHepruu aTomMa BOAOPOAA.

Bonnosble cBolicTBa yactuu. Bonnel ne bpoiinsa. KopnyckynsipHO-BOJTHOBOH Ayalu3M.

CrioHTaHHOE U BBIHYKIEHHOE H3JyUeHHe.

TexHuueckne ycTpOHCTBA U MPAKTHYECKOE NPUMEHEHHUE CHEeKTPAJIbHbIA aHalu3 (CIEKTPOCKOMN),
Ja3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Omnpenesnenue JIMHBI BOJHEI J1a3epa.

Habmronenne muHeRYaThIX CIIEKTPOB HU3JTyUEHUS.

Jlazep.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabont

Habmonenue TUHEHUATOro CrIEKTpa.

Tema 3. Amomnoe adpo

OKCIEpUMEHTBI, TOKa3bIBAIOLINE CIOXKHOCTh CTpoeHUs siapa. OTKpbITHE paauoaKTUBHOCTH. OMBITHI
Pesepdopna mo ompeneneHuro cocraBa paauoakTuBHOro w3nydenus. CpoiicTBa anmbda-, Oera-, ramma-
u3ny4yeHus. BnusHue painoakTHBHOCTU HA KUBbIE OPraHU3MBbI.

OtkpeiTHe mpoToHa u HeHTpoHa. Hykimonnas mopenb sigpa IeiizenOepra—lBanenko. 3apsig simpa.
Maccosoe uncno siapa. Usoronsr.

Anbda-pacman. ONeKTpOHHBIH M TO3UTPOHHBIH Oera-pacman. ['amma-uziaydeHue. 3akoH
parlOaKTUBHOIO pacnana.

DHeprus CBsi3U HyKJIOHOB B siape. Anepubie cubl. ledekt maccsl sapa.

S nepneie peakunu. [lenenune u CUHTES saep.

Anepusiii peaktop. TepmosinepHbili cuHTe3. [IpoOneMbl M THEPCHEKTHBBI SAEPHON HSHEPTETHUKH.
DKOJIOTHYECKHUE ACTIEKThI AAEPHOIN SHEPreTUKU.

DneMeHTapHbIe YacTULlbl. OTKPBITHE MTO3UTPOHA.

MeTtoap! HAOMOIEHHUS U PETHCTPALIUN 3JIEMEHTAPHBIX YaCTHILI.

@DyHnaMeHTabHbIE B3aNMOAEHCTBUS. ENMHCTBO (pU3NIeCKOll KapTHHBI MHPA.

TexHudeckue yCcTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHE. NO3UMETp, kamepa BunbcoHa, spepHbIid
peakTop, aromHast bomba.

Jlemoncmpayuu

CuéTunK MOHU3UPYIOLUX YaCTHILI.

Yuenuueckuii oxcnepumenm, rabopamopnuie pabonvt

UccnenoBanue TpekoB 4acTull (10 roToBbIM (poTorpadpusim).

Pa3aen 8. JjieMeHTBI ACTPOHOMHH U ACTPOPUIUKH

Otarnbl pa3BuTHs acTpoHoMUHU. [IpuKkianHoe U MUPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMUHU.

Bun 3Bé3nH0r0 Heba. Co3Bes3nus, sipkue 3BE3/bL, TUNIAHETHI, UX BUANMOE IBU)KEHUE.

ConneuHas cucrema.

Connue. Conneunast axktuBHOCTh. Mcrounuk sHeprun ConmHua u 3BE€34. 3BE31bI, UX OCHOBHBIE
XapakTepucTUKU.  Jlmarpamma  «CHEKTPaNbHBIH  KJIAcC  —  CBETUMOCTb».  3BE3ObI  TJIABHOU
MOCJIEIOBATENbHOCTU. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3]] TJIABHOW IOCIENOBATEIbHOCTH.
BnyTtpennee ctpoenue 3B€31. COBpeMeHHblE MPEACTABIEHUS O MPOUCXOKAEHUH U dBomonuu ConHIa U
3BE3]1. DTambl XKU3HU 3BE3.

Muneunsriii [1yTe — Hana I"anaktuka. ITonoxenue u npwkenue Connia B I'anaktuke. THUIb rajJakTHK.
PanuoranakTuku u kBazapbl. UEépHbIE ABIPHI B siApax rajgakTHK.



Bcenennas. Pacmupenue Bceenennoii. 3akoH Xa0G6ma. PasGeranme ramaktuk. Teopust Bombmoro
B3pbIBA. PETMKTOBOE U3JTydYeHHE.

MacmtabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnblie mpobiemMbl aCTPOHOMHUH.

Yuenuueckue nabaooenus

Habmronennss HEBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX TPHJIOKEHUH IS
OTIpeNeNICHUsT MOJIOKEHUsI HeOEeCHBIX OOBEKTOB HAa KOHKPETHYIO NaTy. OCHOBHbIE co3pe3nusi CeBepHOro
MONYLIAPHSI U SIPKUE 3BE31IbI.

Habmonenus B Teneckon Jlynsl, muaner, Mieunoro [lytu.

O0o0maromee nosTopeHue

Ponb pus3uky 1 aCTPOHOMHUHN B KOHOMHYECKON, TEXHOJOTHUYECKON, COLMAIbHON U 3THYECKON cdepax
NESATEIbHOCTH YEJIOBEKa, POJib U MECTO (PM3MKU M aCTPOHOMHH B COBPEMEHHOW Hay4yHOW KapTHHE MUpA,
ponb ¢usndyeckoll Teopun B (HOPMHUPOBAHUM TNPEACTABICHUH O (U3NYECKOH KapTHHE MHPA, MECTO
¢u3nvyeckoil KapTUHBI MHpa B OOINEM psIIy COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX NPEACTABICHUN O
npupozne.

MexnpeameTHble CBSI3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kjiacce oCyIIeCTBISIETCS ¢ YIETOM CONEPIKATEITHHBIX
MEKITPEIMETHBIX CBsI3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHH, reorpaduu 1 TEXHOJIOTHHL.

Meowcnpeomemnvie nousimus, CBSI3aHHBIE C WM3YYEHHEM METOJOB HAYYHOI'O TMO3HAHUSA:. SIBJICHUE,
Hay4YHbI (akT, THMIOTe3a, (u3udeckass BeNWYMHA, 3aKOH, Teopws, HAOMIOIEHUE, HKCIEePUMEHT,
MOJIEJIMPOBaHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: peuieHre CHCTEMBbl YPaBHEHUH, TPUTOHOMETPHUYECKHE (DYHKIHMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXIECTBO, BEKTOPbl U MX MPOEKLUH Ha OCH
KOOpIMHAT, CJIO)KEHHE BEKTOPOB, TMPOU3BOAHBIE JJIIEMEHTAPHBIX (YHKIHMHA, TPU3HAKA TOAOOUS
TPEYTOJIbHUKOB, ONPEAETICHHE TUIOIIAAN TUIOCKUX GUryp u o0bpéma Te.

buonoeus: 3nexTpudeckue siBICHUS B )KUBOH Mpupoje, KonedaTebHbIe IBIKEHHSI B JKUBOH NPUPOLE,
ONTHUYECKHUE SIBJICHUSI B )KUBOI MpUpoe, AeHCTBIe paAuallui Ha )KUBbIE OPraHU3MBbL.

Xumua: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJJIMYecKas CTPYKTypa TBEPABIX TeJ, MEXaHU3MbI
00pa3oBaHMs KPUCTAIUIMIECKON PEIIETKH, CIIEKTPATIbHBIN aHAIN3.

leoepachus: marauTHBIE TONMIOCA 3€MITH, 3aJI€KH MATHUTHBIX pya, POTOCHEMKA 3€MHO MMOBEPXHOCTH,
MPEACKA3aHUE 3EMIIETPSICEHUI.

Texnonoeusn: NUHUM  DIEKTpoIlepenad, TeHepaTop MEepPeMEHHOro TOKa, JJIEKTPOABUIATENb,
UHIYKLHOHHAs TIeub, pajap, paAiHuoONpuEMHHK, TEIeBH30p, aHTeHHa, TenedoH, CBYU-neub, mpoeKmOHHBIN
amrapar, BOJIOKOHHAs ONITHKA, COJTHEUHast Oarapest.

ILUTAHHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 ®U3HKE HA YPOBHE
CPE/IHEI' O OBLLIET O ObPA30OBAHHA

OcBoenne yueOHOro mpemmera «®Pusmka» Ha ypoOBHE cpemHero odmero oOpasoBanus (0a30BBIA
YPOBEHB) AOIDKHO O0ECIEUUTh AOCTIDKEHHE CICAYIOLIMX JIMYHOCTHBIX, METANpPEAMETHBIX U MPEAMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIMUHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOSHHSI Y4eOHOTo npeamera « Pu3nka» AOIKHBI OTPAKaTh TOTOBHOCTD U
CHOCOOHOCTh O0YYarOIUXCS PYKOBOICTBOBATHCS C(OPMHUPOBAHHOW BHYTPEHHEW MO3ULMEH JMYHOCTH,
CHUCTEMOW LEHHOCTHBIX OpHEHTALMH, TMO3UTHBHBIX BHYTPEHHUX YOEXKIEHHH, COOTBETCTBYIOIINX
TPAOULMOHHBIM IIEHHOCTSIM POCCHHCKOro 0OIIecTBa, pacIIUPEeHHE SJKU3HEHHOTO OIbITa W OIbITa
NeSITEIbHOCTH B IPOLIECCE pealn3allii OCHOBHBIX HAaIpaBJIEHUH BOCIUTATENBbHON OESITeNbHOCTH, B TOM
4HClie B YaCTHU:

1) rpaskaaHCKOro BOCIUTAHUS:

c(pOPMHPOBAHHOCTD IPAXKAAHCKON MO3ULINN 00yUYarOINerocsl Kak akKTUBHOTO M OTBETCTBEHHOT'O WJICHA
POCCUICKOro O0IIeCTBa;

NPUHATHE TPATULHOHHBIX O0IIEYEIOBEUECKIX T'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO EATENBHOCTh B MHTEPECAX IPAXKIAHCKOTO OOINECTBA, Y4aCTBOBATh B
CaMOYIIpaBJIEHNH B 00Pa30BaTEIbHON OpraHn3alny,

yMEHHE B3aUMOEHCTBOBATh C COLMAJIbHBIMH MHCTHTYTAaMH B COOTBETCTBUH C UX (YHKIMAMU H
Ha3Ha4YeHUEM;



TOTOBHOCTb K TYMaHUTAPHOH U BOJIOHTEPCKOH NESTETBHOCTH,

2) IATPHOTHYECKOT0 BOCIIUTAHHUS:

c(pOpPMHPOBAHHOCTb POCCHHUCKOM IpakKIaHCKOW UIEHTHYHOCTH, MATPUOTHU3MA,

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHbIM CHUMBOJIAM, IOCTHXKEHHMSM POCCUHCKHX YYEHBIX B
obnactu GU3UKU U TEXHUKH,

3) NyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

cpOpMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHMS,

CHOCOOHOCTh OLICHMBATH CHUTYaLMI0 M IPUHAMATh OCO3HAHHBIE PEIIEHHs, OPHEHTHUPYSCh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U [IECHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO,

OCO3HAHME JIMYHOTO BKJIaJa B MIOCTPOEHUE YCTOMYHUBOrO OyAyIIero;

4) 3¢TeTHYECKOT0 BOCIUTAHHS:

3CTETUYECKOe OTHOLIEHWE K MHpPY, BKJIIOUYas OJCTETHKY HAy4yHOrO TBOPYECTBA, IPHUCYLIEro
¢dusnveckoil Hayke;

5) TpyaoBoro BocnuTaHusi:

UHTEpPEC K PpasauuHbiM chepam NpodecCHOHATBHON NESITENbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
($U3MKON M TEXHUKOW, YMEHHE COBEpLIaTh OCO3HAHHBIN BeIOOp Oynmymeil mpodeccun U pean3OBHIBATH
COOCTBEHHBIE JKU3HEHHBIE TUIAHBI,

TOTOBHOCTb U CITIOCOOHOCTb K 00Pa30BaHUIO U CaMOOOPa30BaHUIO B 0OMACTH (PH3UKH HA MPOTSDKEHUH
BCEH KU3HU,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

c(pOPMHPOBAHHOCTh 3KOJOTUYECKOH KYJIBTYPhI, OCO3HAHHE TNIOOAIBHOTO XapaKTepa 3KOJOTHYECKUX
npobnem;

MJJAHUPOBAHUE M OCYLIECTBJICHHE IEHCTBUIM B OKPYXAOLIEH Cpeae Ha OCHOBE 3HAHUS LeNeil
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA,

pacliipeHue OMbITa IeATEIbHOCTH SKOJOTMUeCKON HANpaBIe€HHOCTH Ha OCHOBE MMEIOLINXCs 3HAHUN
1o $pu3uKe;

7) HEHHOCTH HAYYHOT'0 MO3HAHUS:

c(pOPMHPOBAHHOCTD MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO  Pa3BHUTHUS
bu3nvecKoil HayKH;

OCO3HAHME LEHHOCTH HAy4YHOH JeATENIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YYCHUS (PUIUKH
OCYILECTBJIATh MPOEKTHYIO U MCCIIEI0BATENbCKYIO NeATENbHOCTD MHANBUAYAIbHO U B IPyIIIE.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3HaBaTebHBIE YHHBePCAJIbHBbIE YUeOHbIE AeiiCTBHSA
ba3oBrble JornyecKkue AeHCTBHSA:

CaMOCTOSITENIbHO (POPMYJTUPOBATH U aKTYAJIU3UPOBATH MPOOJIEMY, pACCMATPUBATH €€ BCECTOPOHHE,

OTIPENeNATD LeNIN IEATENIbHOCTH, 331aBaTh MapaMeTPbl U KPUTEPUHN UX TOCTHIKECHUS,

BBISIBJIITh 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3NIECKUX SIBICHUSIX

pa3pabaThlBaTh IUIAH peHIeHHs MNpoOJeMbl C y4ETOM aHalM3a HMMEIOIIUXCS MaTePHATbHBIX U
HeMaTepHabHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JAEATENbHOCTb, OLIEHHBATH COOTBETCTBHE PE3YJBTATOB LIEJSAM, OLEHHBATH
PYICKH MTOCIIEICTBUH eI TETbHOCTH;

KOOPAMHHUPOBATH M BBIMOJHATE pabOTy B YCJIOBUSX PEAJbHOTO, BUPTYAIBHOTO U KOMOMHHUPOBAHHOTO
B3aMMOJICUCTBHUSI,

pa3BUBATh KPEATHBHOE MBILUICHUE PU PEIIEHUH KI3HEHHBIX POOIeM.

Ba3zoBble ncciaenopareibckne 1eHCTBUS:

BJIAJIETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMH 1 METOAAMHU (PU3NIECKOHN HAYKH;

BJIAJIETh HABBIKAMH Yy4eOHO-MCCIEOBATENbCKON M MPOEKTHOW AEATENBHOCTH B oOnacTu (pusmkw,
CHIOCOOHOCTBEO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOZOB peIleHUs 3amad (pU3UUIECKOro
CoZlep KaHus1, TPUMEHEHHUIO Pa3JIMYHBIX METOJIOB MTO3HAHUS,

BJIANETh BUAAMH JEITEIPHOCTH MO TIOJYYEHUIO HOBOIO 3HAHMS, €ro HHTEPIPETaLHH,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUEOHBIX CUTYAIMSAX, B TOM YHCIIE NP CO3JAHUH YIeOHBIX
MPOEKTOB B 00JIACTH (PU3HKH;



BBIABJIIT NPUYMHHO-CIIEICTBEHHBIE CBSA3M W aKTyalHM3UpPOBaTh 3a7ady, BBIABUIATh THIOTE3y €€
pelIeHns], HaXOOUTh AapryMEHTBl U JOKa3aTeNbCTBA CBOMX YTBEPXKICHWH, 3aaBaTh IapamMeTpbl H
KPUTEPHUH PEILCHHS,

aHAJM3UPOBATh MOJNYYEHHBIE B XOAE PELICHUS 3ala4dl Pe3yJbTaTbl, KPUTHYECKU OLIEHHBATH HX
JIOCTOBEPHOCTb, MPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBHUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3314 B 00Pa30BATENIbHON NESTEIbHOCTH, B TOM YHCJIE MPU
U3yUYeHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLEHHBATh IPUOOPETEHHBIH OIIBIT,

yMETb IEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 00JIACTb KU3HENESTEIbHOCTH,

yMeTb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;

BBIIBUTAaTh HOBBIC U/ICH, MPENJIaraTb OPUrHHAIBHbIE TOXOABI U PEIICHHS,

CTaBHUTb NPOOJIEMBI M 3371a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHMUS.

Pa6ora ¢ undopmanueii:

BJIAJIETh HABBIKAMH MOJIy4eHHss MHGOpMALK (PU3MUECKOrO COAEPXKAHUS W3 HCTOYHHKOB Pa3HBIX
TUIIOB, CAMOCTOSITEJIbHO OCYINECTBJIATh MOUCK, aHAJIN3, CHCTEMATU3ALNI0 U MHTEPIPETALUI0 HHPOPMALTUU
Pa3NIUYHBIX BUAOB U (HOPM NPEACTABICHNUS,

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMALIHH,

UCTIONB30BaTh CpeAcTBa HMH(MOPMALMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTUH B peLICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHU3ALMOHHBIX 33/1a4 ¢ COONMIOAeHNEM TpeOOBaHUI 3PrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THIHEHBI, pecypcocOepeXeHHs, TMpPaBOBBIX U OTUYECKUX HOPM, HOPM
WH(POPMALIMOHHON 0€30MaCHOCTH,

CO371aBaTh TEKCThl (PH3MUYECKOro COAEpIKaHUS B PA3IMYHBIX (popmarax C y4€TOM Ha3HAYCHUS
UH(POPMALIUHU 1 LIEJIeBOH ayTUTOPHHU, BBIOMPAs ONTHUMAJIbHYIO (OPMY NPEACTABICHHUS U BU3YATH3ALHH.

KomMyHHKATHBHBIE YHHBePCAJbHbIE YUeOHbIe JeHCTBHA:

OCYIIECTBJIATH OOIIEHNE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOH AEATEIbHOCTHY,

PacIio3HaBaTh MPEANOCHIIKN KOHQINKTHBIX CHTyalluid U CMATYATh KOH(JIUKTBI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHHsI C UCIIOJIBb30BAHNUEM SI3BIKOBBIX CPEICTB;

MOHUMATh U UCIIONIb30BaTh MPEUMYLIECTBA KOMAHIHONW U MHANBHUAYAJIbHOH padoThI,

BBIOMPATh TEMATHKY U METOABI COBMECTHBIX NEHCTBHI ¢ yU6TOM OOLINX MHTEPECOB M BO3MOXKHOCTEH
KaKJIOTO YJIeHa KOJUIEKTHBA,

NPUHUMATD IIeJTH COBMECTHOH IESITebHOCTH, OPraHM30BBIBATh M KOOPAWHUPOBATH NEHCTBHS MO €€
TIOCTIDKEHUIO: COCTABIISITh IUIAH JEHCTBHH, paclpenessaTh POJU ¢ YIETOM MHEHHH YYaCTHHKOB, OOCYKIaTh
pe3yJbTaThl COBMECTHON paboTH,

OLICHUBATh Ka4deCTBO CBOETO BKJaJa W KAKAOrO YYaCTHHKAa KOMAaHAbl B OOIIMI pe3yibTar mo
pa3pabOTaHHBIM KPUTEPHUSIM,

npeayaraTb HOBbIE MPOEKTHI, OLICHUBATDH WU C TMO3ULUH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHUECKON
3HAYUMOCTH,

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE IOBEJEHHE B pPAa3IMYHBIX CUTYALHsX, MPOSBISTDH
TBOPUYECTBO W BOOOpaskeHUe, ObITh HHULIUATHBHBIM.

PeryasiTuBHbBIe yHHBepCAJIbHbIE YUeOHbIE AeiiCTBUSA
Camoopranuzauus:

CaMOCTOSITEJIbHO OCYLIECTBIISITh NTO3HABATENbHYIO EATENIbHOCTh B 00NAacTH (PU3UKH U aCTPOHOMMUH,
BBISIBJIATH MPOOJIEMBI, CTABUTh B (POPMYJIUPOBATh COOCTBEHHBIE 3a1a4H,

CaMOCTOSITEJIbHO COCTABJISITh TUIAH PELICHUs] PACUETHBIX W KaYECTBEHHBIX 3a/1a4, IUIAH BBITOJHEHUS
NPaKTUYECKOH paboThI C YUETOM UMEIOLITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEAIOUYTEHUI,

JaBaTh OLIEHKY HOBBIM CHTYaLHsIM,;

pacCLINPATh pAaMKH y4€OHOTO IPEeAMETa Ha OCHOBE JIMUHBIX MPENNOYTEHHI,

JeNaTh OCO3HAHHBIN BBIOOP, apTYMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 32 PEIIEHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHPOBAHUIO U TPOSBIEHHIO SPYIAULUN B 00macTu (U3MUKHU, TOCTOSHHO
MOBBIIATH CBOI 00pa30BaTEIbHBIN U KYJbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTE/JIEKT:

7aBaTh OLIGHKY HOBBIM CHTYalUsIM, BHOCUTH KOPPEKTHBBI B EATEIbHOCTD, OLIECHUBATh COOTBETCTBHE

PE3YJIBTATOB LIEISIM;



BJIAJETh HABBIKAMU TIO3HABATENIbLHOW pe(QJEeKCHH KaK OCO3HAHMs COBEPIIAEMbBIX MACHCTBUH U
MBICJIUTENIBHBIX TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUH,

HCTIOJIB30BATh MPUEMBI peIIEKCHH ISl OLICHKH CUTYALMH, BEIOOpPa BEPHOTO PEIICHUS,

yMETb OLIEHUBATh PICKU U CBOEBPEMEHHO MPUHUMATD PELICHHS MO UX CHIDKEHHIO,

NPUHAMATh MOTUBBI U apIYMEHTBI IPYTUX MPH aHAJIN3€E PE3yJIbTATOB AEATEIBHOCTH,

NPUHUMATD ce0sl, TOHUMast CBOM HETOCTATKU U IOCTOMHCTBA,

NPUHAMATh MOTUBBI U APT'YMEHTBI IPYTUX MPH aHAJIN3€E PE3yJIbTATOB AEATEIBHOCTH,

NPU3HABATH CBOE MPABO U MPABO APYTUX HA OIIHOKH.

B npornecce nocTHKEHUST TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPaMMbI 1O (PU3HMKE JIST YPOBHS
cpenHero oOmero o0Opa3oBaHuss y OOYYalOIIMXCS COBEPIIEHCTBYETCS SMOILMOHANBHBIA HHTEJUIEKT,
npeanonararomui copMUpPOBAaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOMIEr0 CHOCOOHOCTh NMOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE, BUIETH
HAIpaBJICHUsS PAa3BUTHUS COOCTBEHHOH SMOLMOHAIBHON Ceprl, ObITh YBEpEHHBIM B cebe;

CaMOPETYJIMPOBAHUS, BKJIFOYAIOIIEr0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTB 32 CBOE
NOBEICHHUE, CIOCOOHOCTh aanTHPOBAThCA K SMOLMOHAIBHBIM U3MEHEHUSIM U TPOSBISTh THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALMY, BKJIIOYAIOIIEH CTPEMJICHHE K AOCTI)KEHHIO LENH U YCIEXY, ONTHMH3M,
MHULUATHBHOCTh, YMEHHE IEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH,

SMIATHH, BKIIFOYAKOIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAIIBHOE COCTOSIHUE IPYTHX, YIUTHIBATD €T0
NPU OCYLIECTBICHUH OOIIEHUS, CIIOCOOHOCTb K COYYBCTBHIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAKOLINX CIIOCOOHOCTH BBICTPAMBATH OTHOLIEHUS C OPYTUMH JIFOABMH,
3a00TUTBCS, IPOSBIISITh HHTEPEC U Pa3peraTh KOH(PIUKTHI.

NPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenust B 10 kiacce mpeaMeTHble pe3ysbTaThl HA 0a30BOM ypOBHE OJDKHBI OTPaKaTh
c(pOPMHUPOBAHHOCTD Y OOYHArOIIUXCS YMEHUH!

IEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MECTO (PU3MKH B (POPMHPOBAHHUU COBPEMEHHOH Hay4dHOU
KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOH TEXHUKH U TEXHOJOTUH, B TPAKTHYECKOHN EATEIbHOCTH JIFOACH;

YUUTBIBATh TPAHHULBl MPUMEHEHHs W3YYCHHBbIX (DU3MUECKUX MOJENel: MaTepuaibHas TOYKa,
MHepLHabHasE CUCTeMa OTCuéTa, abCONIOTHO TBEPAOE TENO, MISANbHBIA Ta3, MOIENH CTPOEHUS Tra3os,
JKUIKOCTEH U TBEPIBIX TEJ, TOUSUHBIN 3JIEKTPUIECKHIH 3apsii MPU PELIeHNH (PU3MUECKUX 3a7ad,;

pacrno3HaBaTh (pU3MUECKUE SIBICHUs (TPOIECChl) U OOBSICHITH MX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJSIPHO-KHHETHUECKOH TEOPHH CTPOEHHs] BEINEeCTBA M JJEKTPOAWHAMHKH. PAaBHOMEPHOE W
PaBHOYCKOPEHHOE TMpPSIMOJIMHEHHOE [BIDKEHHE, CBOOOJHOE MaJeHUE TeJ, IBH)KEHHE MO OKPYXKHOCTH,
UHepLsI, B3auMozeicTaue Teln, auddysus, 6poyHOBCKOE ABMKEHUE, CTPOSHHE JKUAKOCTEH M TBEPABIX TEI,
u3MeHeHne o0bEéMa TeN NPU HarpeBaHUM (OXJIAXKISHHUH), TETUIOBOE PAaBHOBECHE, UCTIAPEHNE, KOHICHCALIHS,
IUIABJICHHUE, KPHUCTAJUTM3ALMs, KHIIEHHE, BJIAXKHOCTb BO3[yXa, IIOBBILICHUE [aBJICHUS Ta3a MPH €ro
HArpeBaHWH B 3aKPBITOM COCYZAE, CBs3b MEXIy MapaMeTpaMu COCTOSHUSI rasa B H30IpOLeccax,
ANEKTPU3ALMS TN, B3AUMOAEHCTBUE 3apSA0B;

ONHUCBHIBATD MEXAHUYECKOE [BUKEHHE, HCIONb3ysl (U3NYECKHE BEJIMYUHBL KOOPAWHATA, IMYTh,
nepeMeleHne, CKOPOCTb, YCKOPEHHe, Macca Teja, CHJla, WMIYJbC Tela, KHHETHYECKas JHEPTHs,
NOTEHIMAJbHAs HHEPIrusi, MEXaHW4YecKass padoTa, MEXaHH4YEeCKass MOIIHOCTb, MPH OIMHUCAHUU TMPABHIBHO
TPAaKTOBaTb (PU3UUECKUH CMBICT HCIIONB3YEMbIX BEJIHYWH, HUX OOO3HAYEHWUS W EIUHMLI, HAXOIUTh
(bopMyJIBI, CBS3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMH BEINYHHAMY,

ONUCHIBATh HM3YYCHHBbIC TEIUIOBbIE CBOWCTBA TEJI W TEIUIOBBIC SIBJICHHUS, WCIOJNB3Yys (PU3NUECKHE
BEJIMYMHBI, JAaBJICHUE TIa3a, TEMIEepaTypa, CPEeNHss KWHETHYeCKas SHEPrusl XaOTHYECKOTO IBFIKEHUS
MOJIEKYJI, CpPEeIHEKBaApaTHUHAS CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOTHI, BHYTPEHHsS SHEPTus, padora
rasa, Ko3(QQpUIMEHT MOJE3HOrO AEHCTBUS TEIUIOBOTO ABUraTelNs; MPH OMUCAHWU TPABUIBHO TPAKTOBATH
¢u3nyeckuii CMBICT HCIOJB3YEMBbIX BEJIMYUH, WX OOO3HAYEHUS W EOUHHLBL, HAXOOUTb (POPMYJIBI,
CBSI3bIBAIOINUE TAHHYIO (PU3NUYECKYIO BEIMYUHY C IPYTHMH BEITHIHHAM,

OIUCHIBATh W3yUEHHBIE HJIEKTPHUECKHE CBOWCTBA BEINECTBA M SJIEKTPUUYECKHE SBJICHHS (IIPOLIECCHI),
UCTIONB3YST (PU3MUECKUE BEJWYHMHBL SJIEKTPUUECKUH 3apsl, 3JIEKTPUYECKOE MOJie, HANpPsLKEHHOCTh MOJI,
NOTEHIMAJ, PAa3HOCTb TOTEHIMAIOB, INPU ONHCAHUM MPABHJIBHO TPAKTOBATh (UINYECKHH CMBICT
UCTIONB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EOMHMLBL, YKa3bIBaTh (POPMYJIBL CBSI3BIBAIOLINE JAHHYIO
(U3NIECKYIO BEIMYUHY C APYTUMH BEJIHUUHAMUY,



aHAU3UPOBaTh (PH3HUUECKUE TPOLECCHl U SBJICHUS, UCTONB3Ys (PU3NIECKHE 3aKOHbI U MPHUHLIUIIBL
3ak0H BcemupHoro tsarorenus, I, II u III 3akoHbl HerOTOHA, 3aKOH COXpaHEHHs] MEXAaHUYECKOH 3HEpPruu,
3aKOH COXPaHEHUs] UMITYJIbCa, MPUHLUI CYNEPIO3ULIUN CUJI, IPUHLIUI PABHONPABUS HHEPLMAIBHBIX CUCTEM
OTCUETA, MOJIEKYJISIPHO-KUHETHUECKYI0 TEOPHIO CTPOEHHUsS BEIEeCTBA, Ia30Bble 3aKOHBI, CBA3b CpenHei
KUHETUYECKOW SHEPTHH TEeIJIOBOTO JBIDKEHUS MOJIEKYJT ¢ aOCONIOTHOW TeMIepaTrypol, MepBbIH 3aKOH
TEPMOJMHAMHUKH, 3aKOH COXpPAHEHHUs SJEKTPUUECKOro 3apsina, 3akoH KynoHa, mpu 3ToM pasnuyarthb
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHWE W YCJIOBUSI (IPAaHUILI, OOJIACTH)
PUMEHUMOCTH,

OOBSICHATH OCHOBHBIE MPUHLUIIBI ACUCTBUS MAIIWH, TPUOOPOB U TEXHUUECKUX YCTPOWCTB; Pa3indaTh
YCIIOBHS UX O€30MacHOrO UCTIONBb30BAHUS B TOBCEIHEBHOMN JKU3HU,

BBIMOJIHATD KCIIEPUMEHTBI 110 HCCIEAOBAHNIO (PU3MUECKUX SIBICHUH U MPOLIECCOB C MCITOJIb30BAHHEM
NpsSIMBIX U KOCBEHHBIX HM3MEPEHHi, MpH 3TOM (popMynupoBaTe npobiemy/3afgady W THUIOTE3y y4eOHOro
SKCIIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEUIOKEHHOrO0 OOOpPYAOBaHUS, TMPOBOIUTH ONBIT U
(OpMyJTUPOBATH BBIBOJIBI,

OCYIIECTBJIATh TpPsSMble W KOCBEHHbIE H3MEpEHHUs] (U3MYECKHX BEJIMYHH, NPU 3TOM BBIOUPATH
ONITUMAJIBHBIN CIIOCO0 M3MEPEHHUS U HCIIONIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPELIHOCTEH N3MEPEHHIA;

UCCIIENIOBATh 3aBHCUMOCTH MEXAY (PU3NYECKUMH BEIMYMHAMH C HCIIONBb30BAHUEM MPSIMBIX
U3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAaThl MOJYYEHHOH 3aBHCUMOCTH
(bu3NIECKUX BENNYMH B BUJIE TaONUI 1 rpauKOB, AeJIaTh BHIBOJBI IO PE3YJIbTATAM UCCIICAOBAHUS,

cobmonaTte mpasmia 0O€30MacHOTO TPyAa IpPH TMPOBEACHHM HCCIENOBAHWA B paMKax y4eOHOro
SKCIIEPUMEHTa,  Y4eOHO-HUCCIeNOBATEIbCKOW M MPOEKTHOH  JEITENbHOCTH € HCIOJb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U 1ab0opaTOpHOTo 000pyIOBAHMS,

pewmarb pacuéTHBIC 3a]a4H C SIBHO 331aHHON (PU3UUECKON MOAEINBIO, UCIIONB3Ys (PH3UUECKNEe 3aKOHBI
U MPUHLIMIIBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4H BBHIOMPATh (PU3HUECKYIO MOJEINb, BBIACIATh (PU3NIECKIE
BEJMYMHBI U (OPMYJIBI, HEOOXOOUMBIE ISl €€ PEIleHUs, MPOBOANTh PACUYEThl M OLCHHBATH PEATBHOCTH
MOJIYY€HHOTO 3HAYEeHUsT (PU3NIECKON BETHMUUHBL,

pelaTh KaueCTBEHHbIE 3aJJa4M: BbICTPAUBAaTh JIOTHYECKH HEMPOTHUBOPEUYUBYIO LIEMOUKY PACCY>KACHUM
C OTMOPOH Ha M3yUeHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS,

UCITIONB30BATh MPHU pEIIeHUH Y4eOHBIX 3a7ad COBPEMEHHble WH(POPMALMOHHBIE TEXHOJOTMU JUIS
NOUCKA, CTPYKTYPHPOBAHHUS, HWHTEPIPETALIMA M TPENCTaBICHUS Yy4eOHOH W  HAy4YHO-TIOMYJISIPHON
UHpOpPMALIMY, TIONYYEHHOW U3 pPAa3JIMYHbIX HCTOYHUKOB, KPHUTHYECKU aAHAJIU3UPOBATH IOJIYyYaAEMYIO
uH(pOpMaLHIO;

NPUBOAUTE TPHUMEPHl BKJIAAA POCCUHCKUX M 3apyOeKHBIX YYEHBIX-(QU3UKOB B PAa3BUTHE HAYKH,
OOBSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MHPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

UCIIONB30BATh TEOPETHUECKHE 3HaHUS 1O (U3MKE B TOBCENHEBHOW JKM3HM Uil OOecredeHus
6e30macHOCTH MpH 0OpaIeHUH ¢ MPHOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMU, JIsl COXPAHEHUS 3I0POBBS U
COOJTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPY KaroIel cpene;

paboTaTe B TPyIIE C BBIIOJHEHUEM PA3IMUHBIX COLUANBHBIX POJIEH, IIaHUPOBATh PabOTy TPYIIIILI
PALMOHATIBHO paCHpenessTh OOS3aHHOCTH M IUIAHHPOBATH JAEATENBHOCTh B HECTAHOAPTHBIX CHUTYAIHSX,
a/IeKBaTHO OIIEHMWBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIbI B PELICHHE PACCMATPUBAEMOI POOIEMBL.

K konmy oOyuenust B 11 Kjacce mpeaMeTHble pe3ysbTaThl HA 0a30BOM ypOBHE OJDKHBI OTPAKaTh
c(pOPMHPOBAHHOCTD Y OOYHArOIIUXCSl YMEHUH!

IEMOHCTPUPOBATh Ha MPHUMEPAX POJIb U MECTO (PU3MKH B (POPMHPOBAHHUU COBPEMEHHOH Hay4HOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKON NESTENbHOCTH JIOAEH,
LIEJIOCTHOCTb M €JMHCTBO (PU3NYECKON KapTHHBI MHPA,

YUUTBIBATh TPAHHULBI NMPUMEHEHHUS HM3YYEHHBIX (PU3NYECKUX MOIENEH: TOYEUHBIH 3JIEKTPHUYECKUI
3apsf, Jyd CBETa, TOUEUYHbIH UCTOYHUK CBETA, siiepHast MOJENb aTOMa, HyKJIOHHAsl MOJeNIb aTOMHOTO sifipa
NPU pelIeHnd PU3UUECKUX 3a71ad,;

pacmo3HaBaTh (pU3MUECKHUE siBIeHUs (Tmporecchl)) W OOBSICHATH WX HAa OCHOBE 3aKOHOB
3NEKTPOJUHAMUKH U KBAHTOBOH (PM3MKH: 3JIEKTPUUECKAs! TPOBOAMMOCTD, TETNIOBOE, CBETOBOE, XUMHUYECKOE,
MarHUTHOE JEeWCTBUsA TOKAa, B3aWMOJENWCTBUE MAarHUTOB, D3JIEKTPOMAarHUTHAas MHIAYKLUA, JAelCTBUE
MarHUTHOTO TOJIS Ha TIPOBOAHUK C TOKOM U JIBWXKYIIMNCS 3apsif, SJEKTPOMAarHUTHbIE KONeOaHUS U BOJHBI,
NPSMOJIMHEMHOE pPacIpOCTPAHEHHE CBETa, OTPAKEHHUE, NpesoMIIeHHe, WHTephepeHuus, audpakums u



NOJISIPU3aLUsl CBETA, JUCIepcHs cBeTa, (orosnekTpudeckuil 3pdexr (porosddekr), cBeToBoe namieHue,
BO3HUKHOBEHHE JIMHEIYAaTOro CIEeKTpa aToMa BOJOPO/A, €CTECTBEHHAs! U MICKYCCTBEHHAs! PAIMOAKTUBHOCTD;
OMUCHIBATL  HM3YYEHHbIE CBOWCTBAa BellecTBA (JEKTPUUECKHE, MArHUTHbIE, ONTHYECKHE,
HNEKTPUYECKYIO MPOBOJUMOCTb PA3JIUUHBIX CPEI) M SJEKTPOMATrHUTHbBIE SIBJIEHHS (IIPOLIECCHI), UCTIONB3Ys
(pu3HUeCcKre BENUYMHBL 3JEKTPHUSCKHIA 3apsi, CHJIA TOKA, HJIEKTPUUECKOE HAIMPSIKEHUE, DJICKTPUUECKOe
CONPOTHUBJIEHHE, PA3HOCTh TMOTEHLHAJIOB, 3JEKTPOABIKYINAs CHJia, paboTa TOKA, WHAYKLUS MAarHUTHOTO
noJjst, cuiaa Ammepa, cuia JlopeHua, WHIYKTUBHOCTh KaTYIIKH, SHEPTHs 3JIEKTPHYECKOrO M MAarHUTHOTO
noJjiedd, Mepuof M 4acToTa KojeOaHWi B KoneOaTeNbHOM KOHTYpe, 3apsii M CHia TOKa B IpOLEcce
rapMOHUYECKUX 3JISKTPOMArHUTHBIX KosieOaHHii, POKYCHOE pacCTOSHUE W ONTHYECKasl CHJIa JIMH3bI, MPH
OMHCAHUM TPABUJIBHO TPAKTOBATH (PU3MYECKHH CMBICT HCHOJb3YEMbIX BEJIWYMH, MX OOO3HAUYEHHS W
eIUHHLIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEJUUHHY C APYTHMH BEJTMYHMHAM;

OINMUCHIBATD M3YYEHHbIC KBAHTOBBIC SIBIEHHS M MPOLECCHI, HCMOAb3YS (U3UYECKHE BEIUYHHbI:
CKOPOCTb 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YaCTOTa CBETa, SHEPrHs U MMIMYJbC (OTOHA, MEPHOA
NoJypacnajaa, dHeprusi CBsI3U aTOMHBIX sep, MPH OMUCAHUM MPABHJIBHO TPAKTOBATH (HU3UYECKUI CMBIC
UCTIOJIB3YEMbIX BEJIMYHH, UX OOO3HAYeHHs M EOUHHUIIbI, YKa3blBaThb (DOPMYJIbI, CBSI3BIBAIOIINE JaHHYIO
(pU3UUECKYIO BEJMYHHY C IPYTUMH BETUYMHAMMU, BHIUUCISTH 3HAYeHHE (PU3NIECKON BEJTHYHHBI,

aHaJM3UPOBaTh (HU3UYECKUE MPOLECCHl M SIBJICHMS, HCIOJb3Ysl (PU3MUECKHe 3aKOHBI M MPUHLIMIIBI
3akoH OMa, 3aKOHBI MOCJEIOBATEIbHOTO M MApajUIeIbHOIO COSJUHEHHUs] TPOBOIHHUKOB, 3aKOH JIKOyIisi—
JleHua, 3aKOH 3JEKTPOMArHUTHON HHAYKLUH, 3aKOH MPSIMOJIMHEWHOTO PAaclpOCTPaHEHUs CBETa, 3aKOHBI
OTPaKeHUsI CBETa, 3aKOHBI TMPEJIOMJICHHsS CBETa, ypaBHeHHWe OJWHINTeHHa s (GoTodddekra, 3aKoH
COXpaHEHHsI SHEPI'MH, 3aKOH COXPAHEHHsI MMIIYJIbCA, 3aKOH COXPAHEHHs SJIEKTPUYECKOrO 3apsiia, 3aKOH
COXpaHEHHs] MacCOBOTO YHCJA, MOCTyaaThl bopa, 3aKOH paJMOAaKTUBHOIO pacrmanga, MpU 3TOM pPasinyarhb
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHWE W YCJIOBUSI (TPaHUIBLI, OOJIACTH)
PUMEHUMOCTH,

OIpeessITh HapaBJIeHHe BEKTOPA MHAYKIIMKA MArHUTHOTO TOJIsl MPOBOAHUKA C TOKOM, CHJIbI AMriepa
U cuiibl JIopeHua,

CTPOUTbH U OMKCHIBATh M300paKEHUE, CO3aBaeMOe IMJIOCKUM 3ePKaJioM, TOHKOH JIMH3O1;

BBIMOJHATD SKCIIEPUMEHTBI [0 UCCISIOBAHUIO (PU3HUYECKUX SIBIICHUH M MPOLIECCOB ¢ UCIOIb30BAHHUEM
NPSIMBIX M KOCBEHHBIX M3MEPEHHil. Mpu 3TOM (QOPMYJIHPOBaTH MpodieMy/3afady U TUIOTe3y y4eOHOro
SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOro OOOpYIOBaHMs, TMPOBOAUTH OMNBIT U
(hOpMyJTUPOBATH BBIBOJIBI,

OCYLIECTBJIATh TPSIMbIE M KOCBEHHbIE HM3MEpeHUs] (PU3MUECKHX BEJIMYUH, MPH STOM BbIOHPATH
ONTHUMAJIbHBIN CIOCO0 M3MEPEHHsI U HCIIOIb30BaTh M3BECTHBIE METO/IbI OLICHKU MOIPELIHOCTEH H3MEPeHUil;

UCCIIe0BATh 3aBUCHMOCTH (DU3UUECKHX BEJIMYHMH C HCIIOJb30BAHHEM IMPSIMbIX U3MEPEHHIA: MPH 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh PE3yJbTAThl MOJYYEHHON 3aBUCUMOCTH (HU3NYECKUX BEJIHYHH B
Bue TabJuL U rpadprKOB, JeNIaTh BBIBOIBI MO PE3yJIbTaTaM HUCCIICIOBAHMUS,

cobnoaTh mpaBumia O€30MacHOro TpyAa MPH MPOBENEHHHM HUCCICAOBAHHN B paMkax yueOHOro
SKCIEPUMEHTa,  y4eOHO-HCCIENOBATENbCKOM M TPOEKTHOH  JAEATENbHOCTH C  HCIOJIb30BAHHEM
U3MEPUTENIbHBIX YCTPOUCTB U JIA0OPaTOPHOTO 000PYAOBAHUS,

pelIaTh pacuy€THbIE 3a1a4U C SIBHO 337aHHON (PU3NYECKON MOJEINbI0, UCTIONb3Ysl (PU3NYEeCKUe 3aKOHBI
U MIPUHLIMITBL, HA OCHOBE aHAJIN3a YCJOBUS 337a4l BbIOMPATh PU3UYECKYIO MOAENb, BbIACIATh QU3ndecKue
BEJIMUMHBI U (POPMYJIbI, HEOOXOAUMBIE Uil €€ pELUeHHUs, MPOBOAUTb PACUEThl U OLEHUBATh PEabHOCTH
MOJTyYSHHOTO 3HAUYEHUsl (PU3HUECKON BEJTHUNHBI,

pelIaTh Ka4eCTBEHHbIE 3a7a4l. BhICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO LIETIOYKY PAcCy KISHHIM
C OTOPOii Ha U3YYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKHUE SBIICHHUS,

UCIOJIB30BATh TIPU peIleHHH y4eOHBIX 3a1a4 COBPEMEHHble HH()OPMALMOHHBIE TEXHOJOTHH JIsI
MOMCKA, CTPYKTYPUPOBAHUS, WHTEPIpPETAlUH U MpPEACTaBieHHs Yy4eOHOW M HAy4HO-TOMYJISIPHOM
uHpopMalMK, TMONYYEHHOH K3 pPA3JIUYHBIX MCTOYHHKOB, KPUTHYECKU aHAJM3HPOBATh MOJyYAEMYIO
uH(pOpMaLHIO;

OOBSICHSITb MPUHLIMITBI ASHCTBHS MALINH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pas3inyarh yCIOBHSI
ux 0e30MacHOro UCTMOIb30BAHMUS B TOBCEIHEBHOMN KU3HH,

NPUBOJUTH MPUMEPbl BKJAJa POCCHICKUX M 3apyOEKHBIX YYEHBIX-(H3HKOB B Pa3BUTHE HAYKH, B
00BbsICHEHHE MPOLIECCOB OKPYIKAIOLIErO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTHIA;



UCITIOJNB30BATh TEOPETHUYECKHE 3HAHWUS NO (U3WKE B TIOBCEIHEBHOW JKM3HHM Ml OOECIeYeHHUs
6e30macHOCTH MpH OOpaIeHun ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOHCTBAMU, JIsl COXPAHEHUS 3I0POBBSI U
COOJTIOICHHST HOPM 3KOJIOTMYECKOTO TIOBEICHUS B OKPY KaroIel cpene;

paboTaTe B IPYIE C BBHITOJHEHUEM PA3JIMYHBIX COLUANBHBIX POJIEH, TUIAHUPOBATh PadOTy TPYIIIbL,
PALMOHAIBHO pacHpenessiTh O0S3aHHOCTH U TUIAHHPOBATH NEATENbHOCTh B HECTAHAAPTHBIX CHUTYALHsX,
a/IeKBaTHO OIIEHUBATh BKJIAJ KAKIOTO U3 YYACTHUKOB IPYIIIbI B PELICHHE PACCMATPUBAEMOI MPOOIEMBL.



TEMATNYECKOE NAAHNPOBAHWE
10 K/TACC

KonnyecTBO yacoB

HanmeHoBaHWe pasfenoBs u Tem
nporpamMmbi Bcero

Ne n/n

Pasgen 1. PN3NKA N METOAblI HAYYHOI O MO3HAHWNA

11 ®du3nka n MeTofbl HaAy4YHOro NO3HaHuA 2

WToro no pasgeny 2

Pasnen 2. MEXAHUKA

2.1 KunHemaTunka 5
2.2 AvHamuka 7
2.3 3aKOHbl COXpaHEHMA B MEXaHNKe 6

WToro no pasgeny 18

Pasgen 3. MOJTEKYJTAPHAA ®N3NKA N TEPMOAVNHAMUMKA
OCHOBbI MONEKYNAPHO-KUHETUYECKOIA

31 Teopum °
3.2 OCHOBbI TEPMOANHAMUKN 10
33 ArperaTHble COCTOSIHUS BeLLecTBa. 5
da3oBble nepexoabl
WToro no pasgeny 24
Pasgen 4. 9N1IEKTPOANHAMWKA
41 JneKTpocTaTuka 10
42 MOCTOSAHHbIN 3NeKTPUYEeCKNii TOK. TOKM B 12

pa3NNYHbLIX cpeaax

KOHTpObHbIE

paboThbl

MpakTnyeckune

paboThbl

OJIeKTPOHHbIE

(umdpoBble)
obpasoBaTefbHble

pecypchl

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLOK
https://rn.edsoo.ru/7f41bf72

bubnuoteka LLJOK
https://rn.edsoo.ru/7f41bf72


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

WToro no pasgeny
PesepBHOe BpemsA

OBWEE KOJTMYECTBO YACOB MO NMPOrPAMME
11 KJ1ACC

HanmeHoBaHue pasgenoBs v Tem
nporpamMmmbl

Ne n/n

Pasgen 1 3JIEKTPOOUHAMUWKA

MarHuTHoe none. NeKTPpoOMarHUTHas
NHAYKUMS

11

WToro no pasgeny

Pasgen 2. KOJIEBAHUWA N BOMHDbI

21 MexaHu4yeckue 1 3/IeKTpOMarHuUTHbIe

KonebaHusa
99 MexaHu4eckne 1 3N1eKTPOMarHUTHbIE
' BOJTHbI
2.3 OnTukKa

WToro no pasgeny

22

2

68

Konnyectso 4acoB

Bcero

1

1

10

24

KOHTpONbHbIE
paboThbl

Pasgen E OCHOBbI CMELUMANIBHOW TEOPUN THOCUTE/NIBHOCTW

OcCHOBbI creynanbHon Teopun
OTHOCUTE/IbHOCTM

3.1

MToro no pasgeny
Pasgen 4. KBAHTOBAA ®UN3NKA

41 OneMeHTbl KBAaHTOBO ONTUKMW

4.2 CTpoeHune aToma

4

MpakTnyeckune
paboThbl

O/eKTPOHHbIE

(umdpoBble)
obpasoBaTefibHble

pecypcbl

bubnuoteka LLOK
https://m.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c
bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c¢
buénuoteka LLOK
https://rn.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOe A4po

WToro no pasgeny

15

Pasgen 5. 9JIEMEHTbI ACTPOHOMWW N ACTPC(PUN3NKKN

5.1 ONeMeHTbl aCTPOHOMUN 1 acTPOPU3UKHU

WToro no pasgeny

Pasgen 6. OBOBLW A LW EE NMOBTOPEHUE

6.1 O6ob6uiatolLee NOBTOPeEHME

WToro no pasgeny
PesepBHOe Bpems

OBLWEE KOJIMYECTBO YACOB MO NPOrPAMME

7

68

bubnuoteka LLOK
httDs://m.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://m.edsoo.ru/7f41c97c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41c97c


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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