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OdenepanpHas paboyas mporpamMma To ydeOHOMY mpenmery «Duzmkay
(yrmyonéHHbpIl ypoBeHB) (TIpemMeTHas o0nacTh «ECTeCTBEHHO-HAy4YHBIE MPEIMETHI)
BKJIIOUAET MOSICHUTENIbHYIO 3aIKUCKY, COIepKaHUE 00yUeHusl, TUTAHUPYEMBbIEC PE3YIIbTAaThl
OCBOCHHUS MPOTPaMMBbI 110 (PU3MKE, TEMATUUECKOE TUIAHUPOBAHUE.

[TosicHuTeNnbHAS 3aMKCKa OTpaXKaeT 00IIKe 1eNIU U 331a4 (PU3UKH, XapaKTEPUCTUKY
MICUXOJIOTMYECKUX MPEANOChUIOK K €€ M3y4eHUIO 00YJaroIUMUCS, MECTO B CTPYKTYpE
y4eOHOro IIJlaHa, a TakXKe IMOAXOAbl K OTOOpY COJEpKaHHUs, K OIpPeaesICHUI0
IJIAHUPYEMBIX PE3YIIbTATOB.

Copepxanue 00y4deHUsI PpaCKpBIBAET COJAEpXkKaTelbHbIC JIMHUHM, KOTOPbHIE
MpeIaraloTcsl i 00s13aTeIbHOTO M3YYCHHS B KaXKJOM KJlacCe Ha YPOBHE CPEIHETO
o011ero oOpa3oBaHuUsL.

[Inanupyembie pe3yabTaTbl OCBOCHHUSI MporpaMMbl 1O (U3MKE BKIHOYAIOT
JMYHOCTHBIC, METAMpPEIMETHBIC PE3yNbTaThl 3a BECh NEPUOJ OOy4YEHHUsS Ha YpPOBHE
cpeaHero oOImero oOpa3oBaHMs, a TAKXKE MPEAMETHBIE AOCTHXKEHHUS OOydJarolerocs
3a KaXJIbIi TOJ] 00y4YeHusI.

MNOACHUTEJIBHASA 3AIITMCKA

[IporpamMma mno ¢u3uke Ha ypoBHE CpeaHero olIero odOpa3oBaHHs pa3paboTaHa
HA OCHOBE IIOJIOXKEHUH U TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBaTenpHOIM TporpaMmbl, npenctaBieHHbx B GI'OC COO, a takxke ¢ y4€ToMm
dbenepanpHOl paboueit mporpaMMbl BociuTanus 1 KoHlienuu npenogaBanus yaeoOHOTro
npenmera «®Pusnka» B 00pazoBaTeNbHBIX opraHu3anusx Poccuiickoit denepanuu,
peaM3yIONINX OCHOBHBIE 00pa30BaTEIbHBIE TTPOTPAMMBI.

[Iporpamma mo ¢usuke ompenenser o00s3aTeNbHOE MPEAMETHOE COJICp)KaHUE,
YCTaHABIMBACT PEKOMEHAYEMYIO IOCIEI0BATEILHOCTh W3YUYCHHs] TEM U Ppa3felioB
y4eOHOT0 MpeaMeTa ¢ YIETOM MEKIIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH, JTOTHKU
y4eOHOr 0 MpoIecca, BO3pACTHBIX 0COOCHHOCTEN oOyuaromnuxcs. [Iporpamma no pusnke
AT MpPEeJCTaBICHUE O 1EJIAX, COAEPIKAHUM, 00IIIel cTpaTeruu 00y4eHus, BOCITUTAHUS U
pa3BUTHS 00YYAIOIIUXCS CpeCTBaMH yueOHoro npenmera «duzukay Ha yriayoaEéHHOM
YpOBHE.

N3ydenue kypca QU3MKH YriyOJIEHHOTO YPOBHS TMO3BOJIAET pPean30BaTh 3aJaud
podeCCHOHANBHON OpUEHTAIINH, HAMIPABJICHO Ha CO3/IaHWE YCIOBHM AJIS MPOSBICHHUS
CBOUX MHTEUIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaKIbIM OOydaromumcs,
KOTOphIE  HEOOXOAWMBI  JUIsl  TPOJOJDKCHHS  OOpa3oBaHUsS B OpraHU3aIUSX
npo(heCCHOHATHROTO ~ 00pa30BaHUS MO  PA3IUYHBIM  (DU3UKO-TEXHHUYECKUM U
WHXCHEPHBIM CITCIIAATBHOCTSIM.

B mporpamme mo ¢u3uke OmpeAensioTCs IUIAHUPYEMbIE PE3yIbTaThl OCBOCHHS
Kypca (U3MKM Ha YpPOBHE CpegHero ooOimero oOpa3oBaHUA: JMYHOCTHBIE,
MeTaInpeIMeTHbIE, peAMETHBIC (Ha yray0inéHHoM ypoBHE). HayaHo-MeToomornaeckoi
OCHOBOM J1J1s1 pa3paboTKku TpeOOBaHUI K IMYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM
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pe3yabTaTaM 00yJaroIIuXcsi, OCBOMBUIMX MPOrpaMMy MO (PU3UKE Ha YPOBHE CPETHETO
obmiero oOpa3oBaHMsl Ha YIIyOJIEHHOM YPOBHE, SIBISICTCSI CUCTEMHO-IEATEIbHOCTHBIN
HOJIXO/I.

[Iporpamma no (pu3ukKe BKIIOYAET:

IJTAaHUPYEMBbIE pe3yJIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YyrIIyOJIEHHOM YPOBHE, B TOM
YUCIIe MPEAMETHBIE PE3YJIbTATHI MO ToJjaM 00y4UeHHUS;

coJiepskanue yaeOHoro npeamera « Pu3nkay 1mo rogam oOydeHus ;

TEMaTHUYECKOE MIIAHUPOBAHUE 110 TOAaM O0Y4EHHUS.

[Iporpamma no pu3uke UMeeT MPUMEPHBINA XapaKTep U MOXKET O bITh UCIIOJIb30BaHA
YUUTENSIMU (PU3UKHU JJIsI COCTABIEHUSI CBOMX paOOUYUX MPOTrpaMM.

[Iporpamma mo (¢u3KMKe HE CKOBBIBAET TBOPYECKYIO HWHMIMATHBY YUHUTENECH H
IPEIOCTABISIET BO3MOKHOCTH I pea3alyy pPa3IMYHbIX METOAMYECKUX MOJIXO0J0B
K TMpernojaBaHui0 (PU3MKK Ha yYriayOJEHHOM YpOBHE TIPU YCJIOBUM COXpaHEHUS
00s3aTeNIbHON YacTH COAECP)KaHUsI Kypca.

dusrka Kak Hayka o HauOoyiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAsi B KaueCTBE
y4e0HOro TMpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHUU
00 okpyxatomiem Mupe. llkonapHBIH Kypc (U3HUKH — CHUCTEeMOOOpa3yroImui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, TOCKOJIBKY (PU3NYECKHE 3aKOHBI JIEKAT
B OCHOBE TMPOILIECCOB W SIBJICHHUM, H3ydyaeMbIX XHWMHEU, Ouonorue, (u3nuecKoit
reorpadueil u acrpoHoMuei. Vcrnonab30BaHWEe M aKTUBHOE NMPUMEHEHHE (HU3HMYECKUX
3HAHUM OIpeNeNuIo XapakTep U OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHM B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TMOJYy4YEHUsI HOBBIX MaTepHaJIOB
C 3aJlaHHBIMU cBoMicTBaMU. M3ydenne (hpr3uku BHOCUT OCHOBHOM BKJIaJ B (pOPMUPOBAHUE
€CTECTBEHHO-Hay4HOM  KapTUHBI  Mupa  oOydaromerocs, B  (opMmupoBaHue
YMEHHI TMPUMEHATh HAyYHBI METOJ| TO3HAHUS TPH BBITOTHEHUU HMHU Y4EOHBIX
UCCIIEIOBAHU .

B ocHoBy kypca ¢u3uKH Ha ypOBHE CpeaHEro oOIero o0pa3oBaHus MOJIOKEH Psl
u7eil, KOTOpble MOXKHO PacCCMaTpUBATh KaK MPUHIHUIIBI €r0 TOCTPOCHHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEM Kypc SBISIETCS JIOTMUECKU
3aBEPIIEHHBIM, OH COIEPKUT MaTepual W3 BCEX pPa3lesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KIIACCHUECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUY C HEW MaTepuan Kypca pu3uku o0beAMHEH
BOKpYr (Qu3mueckux Teopuil. Bemymmm B kypce sBusercs (opMUpOBaHUE
IPEJICTABJICHUI O CTPYKTYPHBIX YPOBHSIX MAaT€pPUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanmsanus NOpeAnosaraeT HCIOIb30BaHUE
TYMaHUTApHOTO MOTEHIMaNa (pU3nIecKol HayKu, OCMBICIIEHUE CBA3HM Pa3BUTHS (PUZUKH
C pa3BUTHEM OOIIeCTBa, a TaKXe C MHUPOBO33PEHUECKUMHU, HPABCTBEHHBIMU U
AKOJIOTMYECKUMU MpoOIeMamu.

Hoes npuxnaonoii nanpasnennocmu. Kypc ¢Gusuku yriayOJE€HHOro ypOBHS
MpEeAnojaraeT 3HAKOMCTBO C IIMPOKHM KPYTOM TEXHHUYECKUX W TEXHOJIOTHYECKHUX
MIPUJIOKEHUN M3YYEHHBIX TEOPUH M 3aKOHOB. lIpm 3TOM paccmatpuBarOTCS Ha ypOBHE
OOIIMX NPEJCTABIECHUN U COBPEMEHHbIE TEXHUUECKHE YCTPOMCTBA, U TEXHOJIOTHH.
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Hoesn rxonozuzayuu peanuszyeTcs OCPEICTBOM BBEACHUS JIEMEHTOB COJIEPKAHMS,
MOCBAIIEHHBIX 3KOJOTHYECKHMM TMpoOjeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHbI
C pa3BUTHEM TEXHUKH M TEXHOJIOTHM, a TaKKe OOCYXIAEHUS MpoOJeM paliOHAIBLHOTO
IPUPOIONIOJIb30BAHUS U HKOJIOTMYECKO 0€301aCHOCTH.

OcBoeHue coJepKaHUsl MPOrpaMMbl N0 (U3UKE JOKHO OBITh IMOCTPOEHO
Ha TPUHIUIAX CHCTEMHO-IEATENLHOCTHOrO monaxona. Jms ¢usukm peammzaruss 3THX
IOPUHLUIIOB Oa3upyercs Ha MCIOJIb30BAHUU CaMOCTOSITEIBHOIO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYIOIIEro gakropa yueOHoro npouecca. Jis yrimyOonéHHOro ypoBHS —
3TO CHUCTEMa CaMOCTOSITEIbHOTO YUYEHHYECKOrOo HSKCIEPUMEHTa, BKIIOYAIOLIETO
(bpoHTaTbHBIE YYEHUYECKHE OMBITHI IPU M3YUYEHUHM HOBOTO MaTepuana, JabopaTopHbie
paboTel ¥ paboThl mpakThkyma. [Ipy 3TOM BO3MOXHBI JBa crnoco0a peanu3aluu
¢usnyeckoro mpakTUKyma. B mepBoM ciiydae mpakTUKyM MPOBOAMUTCS JIMOO B KOHIIE
10 u 11 xmaccoB, 1100 Mocye NEPBOro U BTOPOTo NOJYTOUNA B KAXKIOM U3 3TUX KJIACCOB.
Bropoii cnoco® — 3To uHTErpamus padoT npakTUKyMma B CUCTEMY J1a0OpaTOpHBIX padorT,
KOTOpBIE€ MPOBOJATCS B Ipoliecce u3ydeHus pasnena (tremsl). [lpu sTom nmog paboramu
MPAKTUKyMa TMOHUMAETCS CaMOCTOATENLHOE MCCIEOBaHUE, KOTOPOE IPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa 0€3 MOIaroBO HHCTPYKIIUH.

B nporpamme no ¢usmnke cucremMa ydeHHMUECKOro SKCIEPUMEHTa, J1abopaTOpHBIX
padoT M MpakTUKymMa MpEACTaBlIEHA €IMHBIM MepeyHeM. BriOop TeMaTHKU JUIs 3TUX
BUJIOB  yYYEHUYECKUX  NPAKTUYECKUX  pabdOT  OCYIIECTBISECTCS  YYaCTHUKAMU
00pa30BaTEIHLHOrO MpOIEcca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOrO IIAHUPOBAHUS U
ocHaieHus kabunera ¢usuku. [lpu sToM obecnieunBaeTcst OBIaeHUE 00YHarOUUMUCS
YMEHUSMH TIPOBOJUTH MPSIMbIE M KOCBEHHBIE N3MEPEHHUS, NCCIIEOBAHUS 3aBUCUMOCTEH
(U3NYECKUX BEJMYMH U TTIOCTAHOBKY OIIBITOB 11O TIPOBEPKE MPEITIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHHE YAENSETCS PEIICHUIO PAcUETHBIX M KAdyeCTBEHHBIX 3ajad.
[Ipu sTOM 1U1s1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 33Jayd C SIBHO 33JIaHHOM U
HESIBHO 3aJJaHHOM (PM3NUYECKON MOJIENbIO, TO3BOJISIOLINE IPUMEHATH N3yUCHHbBIE 3aKOHbI
U 3aKOHOMEPHOCTH KaK M3 OJHOIO pa3liena Kypca, TaK U UHTErpupys IpHUMEHEHUue
3HAHMM U3 pa3HBIX pa3AesioB. J{Jis KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/IaHUS
Ha OOBSCHEHUE/TIPEACKA3aHUe TMPOTEKaHUd (QPUINYECKUX SBIEHUH U MIPOLECCOB
B OKpYyKaroleil >ku3HH, TpeOyrommue BbiOOpa (u3nueckod MOIENH sl CUTyalluu
IPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedoBanusimu PI'OC COO k MaTepHabHO-TEXHUYECKOMY
oOecreyeHnto ydeOHOro rmnpoiiecca Kypc (U3MKHU YriyOJIEHHOTO YPOBHSI Ha YPOBHE
cpenHero oo1ero oopa3oBaHus JOHKEH U3y4aThCs B YCIOBUIX MPEAMETHOTO KaOMHETa.
B kabunere ¢u3MKM JOMKHO OBITH HEOOXOAMMOE J1abopaTOpHOE OO0OpYIOBaHKE
JUISL BBIMOJHEHHUS YKa3aHHbIX B NporpaMMme Mo (PU3MKE YUYEHMUECKUX OIBITOB,
71a00paTOpHBIX Pa0bOT U Pa0OT MPAKTUKYMa, a TAKXKE IEMOHCTPAITMOHHOE 000PYI0BaHHUE.

JlemoHCcTpamonHoe o6opyaoBanre HOPMHUPYETCSI B COOTBETCTBHH C MPUHITUTIOM
MUHUMAIBHON  JIOCTATOYHOCTH M  00ECMEeYMBACT IMOCTAHOBKY TEPEYUCICHHBIX
B TporpaMme Mo (pu3MKe KIFOYEBBIX IEMOHCTPALMN I MCCICIOBAHUS H3ydaeMbIX
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SBJICHUI U MPOLIECCOB, SMIUPUUECKUX U (PYHAAMEHTATbHBIX 3aKOHOB, UX TEXHUUYECKUX
IIPUMEHEHHUM.

JlabopaTtopHoe  O0OpynOBaHME /Il  YYEHHYECKHMX IPAKTUYECKUX  padboT
dopmupyeTcst B BUI€ TEMAaTHUECKUX KOMIUJIEKTOB U 00€CIIeYMBAETCs B pacy€Te OJJHOTO
KOMIUIEKTa Ha JBYX oOydaromuxcs. Temarnueckue KOMIUIEKTBI Ja0OpaTOpHOro
000py/10BaHMS JOJIKHBI OBITH MOCTPOECHBI HA KOMIUIEKCHOM MCIOJIb30BaHUHU AHAJIOTOBBIX
U 1UGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJE
U (POBBIX JTA0OPATOPHIA.

OCHOBHBIMHM LIETISIMUA U3y4eHUs! (PU3UKU B 0011IEM 00pa30BAHUU SIBISIIOTCA:

(dbopMupoBaHUE MHTEpeca U CTPEMJICHHUs OOy4arolMXCs K HaAyYHOMY H3YUEHUIO
IPUPOJIBI, Pa3BUTUE UX UHTEIUIEKTYyAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TMPEACTABICHUI O HAaydHOM METOJA€ TMO3HAaHUS U (QOpPMUPOBAHUE
UCCIIEI0BATENBCKOT0 OTHOLIEHHS K OKPYKAIOIUM SIBJICHUSIM;

dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS] KaK pe3ylbTaTa H3y4eHUS OCHOB
CTPOCHHUS MaTepuu 1 (HyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

(dopMupoBaHUE YMEHHUHW OOBACHATH SIBICHUS C HCIOJIB30BAHMEM (PUINUECKUX
3HAHWI U HAYYHBIX JI0KA3aTENbCTB;

dbopmMupoBaHue TPEACTaBICHUH O poid (PU3MKKA Ui Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oynymien npodeccrnoHaIbHOMI
JEeSITeIbHOCTH, CBSI3aHHBIX C (PM3UKOMU, MOATOTOBKA K JajbHEHIIeMy O0y4E€HUIO B 3TOM
HaIPaBJICHUH.

JlocTkeHne HSTHX 1ejed oOecneduBaeTcss peHIeHHEM CIEAYIOIUX —3ajad
B IIpoIlecce M3y4eHUs Kypca (PU3UKU Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus:

NpUOOpPETEeHHE CHUCTEMbl 3HAHMK 00 oO0ummMX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPUSX, BKJIIOYAs MEXaHUKY, MOJIEKYSIPHYIO (PU3HKY, AJIEKTPOJUHAMUKY,
KBaHTOBYIO (PM3UKY U JIEMEHTHI acTpO(PU3UKH;

(dbopMHUpOBaHUE YMEHUW NPUMEHATH TEOPETHUECKUE 3HaHUA Ui OOBICHEHHUS
¢u3nyeckux SBIEHUNH B NPUPOAE M U1 MNPUHATUS NPAKTUUECKUX PELICHUM
B IIOBCETHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PELICHUs PA3IMYHBIX 337a4 C SIBHO 3aJaHHOW (PU3HUECKOU
MOJIENbIO, 3a/1a4, MOAPA3yMEBAIOLINX CAMOCTOSTEIBHOE CO3JaHNEe (PU3NUECKON MOIEIH,
a/IeKBaTHOM YCIJIOBUSIM 3a/1a4y, B TOM YMCJIE 3a/1a4 MH)KEHEPHOI'O XapaKTepa;

MOHMMaHue (PU3HUYECKUX OCHOB U MPUHLUIIOB AEHCTBUS TEXHUUECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSIHUS Ha OKPYKAIOILYIO CPELLY;

OBJIQJICHUE METOJaMU  CaMOCTOATEJIBHOIO IUJIAHUPOBAaHUS M  MPOBEACHMUS
¢u3nYecCKuX IKCIEPUMEHTOB, aHAIM3a U MHTEPHpETaluud MH()OpPMALIUU, ONpeaeTIeHUs
JIOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHHE YCIIOBUM U1 Pa3BUTUS YMEHHUM MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOM JIESITEIbHOCTH;

pa3BuTHE HHTepeca K cdepaMm mpodeccuoHaIbHON JAESATEILHOCTH, CBS3aHHOMN
¢ GUBHKOIA.
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B coorBerctBum ¢ tpedboBanusmMu GI'OC COO yrnyOnéHHBIN YyPOBEHb M3YUCHHUS
yaeOHoro npeamera «Ou3nkay Ha yPOBHE CPEAHETO 001Iero o0pa3oBaHUs BRIOMPACTCS
00y4JaroIIMMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHNE O0pa30BaHUs IO CHEHAIbHOCTSIM
(bUBUKO-TEXHUYECKOT0 TPOdHIIS.

OO6miee yncaO0 4acoB, PEKOMEHJIOBAHHBIX MJi1 M3ydeHUs Gu3uku (yriayOJeHHbIN
ypoBeHb) — 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B Henento), B 11 kiacce —
170 gacoB (5 yacoB B HEZIETIO).

[Ipennaraemsiii B mporpaMmme 1o Gpu3nke rnepedeHsb 1a00paTOPHBIX U MPAKTHIECKUX
paboT SABISIETCS PEKOMEHIOBAaHHBIM, YUUTENh JIETIACT BHIOOP MPOBEIeHUS 1a00paTOPHBIX
paboT U OMBITOB ¢ YYETOM MHIUBUAYAILHBIX OCOOCHHOCTEH 00YyYaronuxcsl.

B mporpamMe mo ¢u3mke KaKAOro Kiacca IMpenjaraeTcs pe3epB BpEMEHH,
OTBOJMMBII Ha BapUWaTHUBHYIO YacTh IPOTPAMMBI, COACpKaHNE KOTOpoH (popmupyercs
yd4acTHUKaMu oOpa3oBaresibHOro mpoiiecca. JlroOas pabouas mnporpamma JIOJDKHA
MOJTHOCTBIO BKITIOUATh B ce0s CoNleprKaHne JAaHHOM MPOrpaMMBbl IO (PH3HKE.
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COJAEP) KAHUE OBYUYEHUA

10 KJIACC

Paznen 1. HayuHblii MeTOI MO3HAHUS MPUP OAbI

®duznka — (QyHmaMeHTallbHAas Hayka O mOpupoje. HayuHblil mMeTon mo3HaHus U
METO/Ibl UCCIIEOBAHUS (PU3NUECKUX SBJICHUM.

DOKCHepUMEeHT W Teopusi B Tpolecce No3HaHus mpupoabl. HabOmionenuwe u
AKCIIEPUMEHT B (puU3MKe.

CrocoObl  u3MepeHuss (PU3NYECKUX BEIWYWH (aHAJIOroBble H  IU(POBHIC
U3MEpPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHocty n3MepeHuid PU3NYECKrX BEIUYMH (A0COIIOTHAS U OTHOCUTENbHAS).

MonenupoBanue (QU3MYECKUX SIBICHUNM U TPOLECCOB (MaTepualibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, MAeANbHAS KUIAKOCTh, UIACATBHBINA Ta3, TOYCYHBIA 3apsin).
['unoresa. ®u3nyeckuil 3aK0H, TPAHULIBI €0 IPUMEHUMOCTH. PU3HYECKast TEOPHUS.

Ponb u mecto (u3uku B GOPpMUPOBAHUM COBPEMEHHOM HAaydyHON KapTHHBI MHpa,
B [IPAKTUYECKOMN JEATEIbHOCTH JIOIEH.

Vuenuueckuui sxkcnepumenm, rabopamophvie pabomsl, RPAKMUKYM

W3mepenne cuibl TOKa U HAaIpPsHKEHUS B LEMH MOCTOSHHOTO TOKa MPU MOMOIIH
aHAJIOTOBBIX M HU(POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMcTBO ¢ 1U(ppoBoil mabopaTopueit mo ¢usuke. I[lpumepbl u3MepeHUs
($u3nYeCKUuX BEIMUUH MPU MOMOLIN KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe ABuxkeHne. OTHOCUTEIbHOCTh MEXaHUYECKOT 0 ABKeHus1. Cucrema
OTCY€Ta.

[Ipsimast u oOpaTHas 3a7a4l MEXaHUKH.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMU Ha OCH CUCTEMbI KOOPAHHAT.
Tpaexropus.

[lepemerienue, CKOPOCTh (CpeaHsIsi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MaTepuaIbHOM TOYKH, HX TMPOEKIMM HA OCH CUCTeMbl KoopauHaT. CloxeHue
NEPEMELIEHUN U CII0)KEHUE CKOPOCTE.

PaBHOMEpHOE W PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABMXKEHHE. 3aBUCHUMOCTD
KOOpPJIMHAT, CKOPOCTH, YCKOPEHHS W IIyTH MATEpUaIbHOM TOYKH OT BPEMEHH U UX
rpaduKH.

CBoOomHOe TajgeHue. YCKOpeHue CBOOOMHOTO maaeHws. JIBwkeHue Tena,
OpOILIEHHOT'O TIOJT YTJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI
MaTepHaATLHON TOYKH OT BPEMEHH U UX TpaduKu.

KpuBonnnerinoe nBukeHue. J[BHKEHME MaTEpUaTbHOM TOYKH IO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuon u yacrtora obparenus. LleHTpocTpeMutenbHoe
(HOpManpHOE), KacarelibHOE (TaHIE€HIHUAIBLHOE) U TOJIHOE YCKOPEHUE MaTepualibHOU
TOYKH.
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Texauueckue YCTpOﬁCTBa N TCXHOJIOTMYCCKHUC NIPOUCCChI: CIIMAOMCTP, ABUKCHUC
CHapsO0B, LCITHBIC, H_IGCTepéH‘{aTI)IC )41 pGMéHHBIG nepcaain, CKOpOCTHBIC J'II/I(I)TBI.

Jlemoncmpayuu

Mogenb cucCTeMBbl OTCYETA, WUIIOCTpAIMs KHUHEMATHYECKUX XapaKTEPUCTUK
JBUKCHUSL.

CnocoOBbI UCCIIEI0BAHMS IBHKEHUH.

Nnnroctpanus npeaeabHoro nepexoaa 1 i3BMepeHne MIrHOBEHHON CKOPOCTH.

IIpeobOpa3oBanre IBMKEHUI ¢ UCIIOIb30BAaHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

HaGmonenne JBuXeHUs Tena, OpOLIEHHOTrO IMOJA  YIJIOM K  TOPU30HTY
Y TOPU3OHTAJIBHO.

HanpagiieHre CKkOpoCTH MpU JIBUXKEHUU 110 OKPY>KHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEW, TPACKTOPUH, CKOPOCTEW IBUIKEHHUS OJHOIO U TOrO XK€ Tela
B Pa3HbIX CUCTEMaX OTCYETA.

Yuenuueckuii sxcnepumenm, i1abopamopusie pabomol, NpaKmuKym

N3yueHne HEpPAaBHOMEPHOTO JABHXKEHUS C LEIbIO OMNPEACICHUS MIHOBEHHOMN
CKOpPOCTH.

N3mepeHne ycKOpeHHs IIpU NPSIMOJIMHEWHOM PABHOYCKOPEHHOM JIBUKECHHUU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKECHUHU.

N3smepeHne ycKOpeHHsi CBOOOIHOIO MaJeHHUS (PEKOMEHIOBAHO HCIIOJIb30BaHUE
1 dpoBoi 1abopaToOpHn).

N3ydyenue nBWKeHHS Tena, OpOIIEHHOTO TOPU3OHTANbHO. [IpoBepka THUMOTE3BI
0 IPSIMOM MPONOPIHOHAIBHON 3aBUCHUMOCTH MEXKAY NAIBHOCTBIO MOJETA U HAYAIBHOU
CKOpPOCTBIO T€JIa.

N3yuenue IBUAKEHHS Tema MO OKPY>KHOCTH C TOCTOSIHHOW 1O MOAYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepHojia oOpaiieHus KOHHYEeCKOTO MasTHHKA OT €ro
MapaMeTpoB.

Tema 2. lunamuka

IlepBeii  3akoH Hprotona. HMuepumanshbie cucteMsl orcyéra. [IpuHnmn
otHocuTenbHOCTU [amunes. HewneprumanbHble cuUcTeMbl oOTcuéra (OIpenesieHue,
IPUMEPBHI).

Macca Ttena. Cuna. [IpyHIMO Cyniepno3uuuu Cuil.

Bropoi1 3akoH HproToHa 111 MaTepualibHOM TOYKH.

Tperuit 3akoH HproTOHA [ MaTE€pUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TITOTEHHUS. DKBUBAICHTHOCTh I'PABUTAIMOHHONW M MHEPTHOMU
MaccChl.

Cuna TsDKeCTH. 3aBUCUMOCTb YCKOPEHHS CBOOOJHOTO TMAaJE€HHS OT BBICOTHI
HaJl TOBEPXHOCTHIO TIAHETHI U OT reorpaduueckoi mupoTsl. JIBMKeHne HEOECHBIX Tell
Y UX CIIyTHUKOB. 3akoHbI Keruiepa. [lepBas kocMuueckas CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKYIIErocsi ¢ yCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TPEHHS! CKOJIbKEHUS U CUJIA TPEHUS TOKOSI.
Koo duuuent tpenust. Cuna conpoTUBICHUS MIPH ABUKEHUU TeJa B KHUIKOCTH UITH Ta3e,
e€ 3aBHCUMOCTh OT CKOPOCTH OTHOCHUTEJIHOTO JIBH)KEHUSI.

Hasnenue. I'mapocraruyeckoe nanenue. Cuna Apxumerna.

Texauueckne ycTpoHCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: MOAITUITHUKY, TBUKCHHIE
UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

HabGmtonenre ABUXKEHUSI Tel B HHEPHHUATBHBIX U HEHMHEPIIUAIbHBIX CHCTEMax
OTCY€Ta.

IIpyHIKMT OTHOCHUTEIBHOCTH.

Kauenue nByx HWJIMHIPOB WIHM IAPOB PA3HOW MAacChl C OIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPLIMATIbHON CUCTEMBI OTCUETA.

CpaBHEHHE PaBHOICUCTBYIONIEH MPHUIOKEHHBIX K TEIy CHJI C INPOU3BEACHUEM
Macchl TeNa Ha €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIINX B pe3yJIbTaTe B3aUMOACHCTBHUS TE.

N3mepenne Macc no B3auMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM MOABEME U MTAJICHUH.

LenTpobexHbie MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOs, KAUYECHHUS U CKOJIbXKCHHUS.

Yuenuueckuii sxcnepumenm, nabopamopisvie pabomsl, npaKmuKym

N3mepenre paBHOJEHCTBYIOMIEH CHJI TIPH JBWKEHWHM OpyCcKa MO HAKJIOHHOU
IUIOCKOCTH.

[TpoBepka rUNoTe36l 0 HE3ABUCUMOCTH BPEMEHU JABMKEHUS OpycKa MO HAKJIOHHOU
IJIOCKOCTHU Ha 33JJaHHOE PACCTOSTHUE OT €ro MacChl.

HccnenoBanve 3aBUCMMOCTH CHJI  YOPYTOCTH, BO3HHMKAIOIIUX B MPYXKUHE
U PE3NHOBOM 00pa3siie, OT ux aedopmaiuu.

N3ydeHune NBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN uepe3 JTErKuii
OJIOK.

N3mepenue koddduimenta TpeHUs MO BEIUYHHE YIIIOBOro KoddduimeHta
3aBUCUMOCTH Fp(N).

HccrnenoBanue NBWKEHUS OpycKa IO HAKJIOHHOM IUIOCKOCTH C TEPEMEHHBIM
KO3 (PPUIIMECHTOM TPEHUSI.

N3yuyeHue nBUKEHUA rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

AoGcomotHo TBEpAOE Teno. [locTynarensHoe U BpalaTeabHOe IBHKEHHE TBEPOTO
Tera. MOMEHT CUJlbl OTHOCHUTENIbHO oOcH BpamieHusa. Ilnedo cunbl. CroxkeHuwe cui,
MPUIOKEHHBIX K TBEpOMY Teny. LleHTp TskecTH Tena.

VYcnoBusi paBHOBECHUsI TBEPJOTO TENA.

10
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VY croitunBoe, HEYCTOMYMBOE, O€3pa3InIHOE PaBHOBECHE.
TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI:  KPOHILITEWH,
CTPOMUTENBHBIA KPaH, PEIIETYAThIE KOHCTPYKIUU.

Jlemoncmpayuu
Y cnoBust paBHOBECHSI.
Bunbl paBHOBECHS.

Vuenuueckuii sxcnepumenm, i1abopamopusie pabomol, npaKmuKym
HccnenoBanue yciaoBUM PaBHOBECHUS TBEPAOTO TEJA, UMEIOIIETO OCh BPAILLICHHUS.
KoHcTpyrpoBaH#ne KpOHIITEWHOB U PACUET CUJI YIIPYTOCTH.
N3yuenue ycTOMYUBOCTH TBEPAOrO TEJA, UMEIOLIETO ILIOA/b OIOPHI.

Tema 4. 3akoHnbl cOXpaneHun 6 MEXAHUK

NMnynsc MarepuasbHOM TOYKHM, CUCTEMBI MaTEpHalbHBIX TOueK. LleHTp Mmacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. TeopeMa 0 JBHKEHUH LIEHTpa Macc.

NMITynbC Cuitbl 1 MI3BMEHEHUE UMITYJIbCa TENa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTrBHOE IBU>KEHUE.

MoMeHT umnysabca MaTepUalibHON TOUYKHU. [IpencraBienne o CoOxpaHEeHUM MOMEHTA
VMMITYJIbCa B HEHTPAIBHBIX MOJISIX.

PaGora cunmpl Ha MajgoM HM Ha KOHEUHOM IlepeMemieHuu. [ 'padudueckoe
IpeJICTaBIEHUE PA0OTHI CUJIBL.

MOIIHOCTB CUJIBIL.

Kunernueckass »Heprusi MarepuaJibHOM TOukM. Teopema 00 HW3MEHEHUH
KUHETUYECKOU SJHEPTUU MATEPUAIIBHON TOUYKH.

[loTeHunampHBIE W HENOTEHUHAIBbHBbIE CWIBL.  [loTeHUMambHAsT  DHEPrus.
[lorenumanbHas 3Heprusi ynpyro nedopmupoBaHHOW mnpyxuHbl. lloTeHnmanbHas
DHEPIUs Tejaa B OAHOPOJHOM I'PaBUTALMOHHOM mojie. [loreHnnanbHas dHeprus Teia B
I'PaBUTAIIMOHHOM I10JI€ OAHOPOAHOIO apa (BHYTPH U BHE 1apa). Bropas kocmuyeckas
CKOpOCTh. TpeTbst KOCMHUUYECKasi CKOPOCTb.

CBsi3p paOOTHl HENOTEHLHUAIbHBIX CHUJI C HW3MEHEHHEM MEXaHMYECKON »HEepruu
CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOU JHEPTUU.

VYipyrue u HeyNpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHymwm i UACaNbHOM KUJIKOCTHM KAk CJIEACTBHE 3aKOHA
COXPAHEHHSI MEXaHUYECKOU DHEPTUU.

TexHnueckne ycTpoHMCTBA M TEXHOJIOTMYECKHWE IIPOLIECCHI: JBH)KEHUE PAKET,
BOJIOMET, KONEP, MPYKUHHBIN MTUCTOJIET, THPOCKOI, (PUTYypHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUSI UMITYJIbCa.
PeakTruBHOE IBUKEHUE.
HN3MepeHne MOIIHOCTH CUJIBI.
N3Mmenenre sHepruu Tesa npu COBEPIICHUN PpabOTHI.

11



®enepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (yriayO0naéHHBIA YPOBEHB)

B3anmMHble npeBpalieHnss KHHETUYECKOM M TOTEHIMAIbHOM YHEPTUN IPU JEUCTBUU
Ha TEJIO CHJIbI TSKECTH U CHJIBI YIIPYTOCTH.
CoxpaHeHHe PHEPrUU NPU CBOOOIHOM IaJICHUMU.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul, NPAKMUKYM

N3mepenune nMiyibca Tena 1o TOpMO3HOMY ITYTH.

W3mepenue CHitbl TATH, CKOPOCTH MOJIEIH JIEKTPOMOOMIISE M MOIIIHOCTH CHJTBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIBCA TENA C UMITYJICOM CHJIBL.

HccnenoBanne coXpaHEHUs UMITYJIbCA IIPU YIPYTOM B3aUMOZEHCTBUU.

N3mepeHne KUHEeTUYECKOU SHEPTUH Tejla 110 TOPMO3HOMY IYTH.

CpaBHEHUE H3MEHEHUs MOTEHUUAJbHOM 3HEPruu MPYXKUHBI € pabOTOM CHIIbI
TPEHUSL.

Omnpenenenue padOTHI CUIIBI TPEHUSI TPU IBUKEHUU TEJa 110 HAKJIOHHOM IIIOCKOCTH.

Paznen 3. Mosekyasipaasi (pu3uKa ¥ TePMOAUHAMHUKA
Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OcCHOBHBIE TIOJIOXKEHUS MOJIEKYIIsIpHO-KHuHeTnyeckor teopunt (MKT), ux onbiTHOE
obocHoBanmue. Jludbdysusa. bpoyHoBckoe nBmWkKeHHE. XapakTep ABWKCHUS W
B3aMMOJICICTBUS YAaCTHULl BEUIECTBA. MOIeNIN CTPOEHHUS Fa30B, KUIAKOCTEN U TBEPABIX TEN
1 00BsICHEHHE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeliel. Macca u pa3Mepbl MOJIEKYT
(aromoB). KonmuuectBo BemectBa. [loctositnnas ABoraapo.

TertoBoe paBHOBecue. Temmeparypa u crocodsl e€ wusMmepenus. Illkana
temneparyp Llenbcus.

Mopenbs uaeanbHOro ra3a B MOJEKYJIIPHO-KMHETUYECKOW TEOPUM: YaCTULBI Ias3a
JNBHKYTCS XaOTUYECKU U HE B3aUMOJAECUCTBYIOT IPYT C APYrOM.

l'azoBeie  3akoHbl.  YpaBHeHHe  MenaeneeBa—Knaneiipona.  AOGcomoTHas
temreparypa (mkana Ttemneparyp KensBuna). 3akon J[lanerona. WM3ompoueccsl
B MJI€aJIbHOM Ta3e ¢ MOCTOSTHHBIM KOJIM4YeCTBOM BenlecTBa. [ paduueckoe npeacrapieHne
M30IPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBs3p MEXAy AABICHUEM MU CPEAHEH KMHETUYECKOW DHEPIHEM IMOCTYNaTEIbHOIO
TEIJIOBOTO JBUKEHUSI MOJIEKYJ UACATILHOTO T'a3a (OCHOBHOE YPaBHEHHME MOJIEKYJISPHO -
KMHETUYECKOW TEOPUU UICATBHOTO Ira3a).

CBsi3b aOCOJIOTHOM TeMIlepaTypbl TEPMOJMHAMHYECKOM CHCTEMBI CO CpelHen
KMHETUYECKOW dHEPrUeH MOCTYMATEIbHOIO TEMIOBOr0O ABUKEHHUS €€ YaCTHL.

TexHuyeckrue ycTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCHI: TEPMOMETP, OApOMETP,
IIOJIy4€HNE HAHOMATEPUAJIOB.

Jlemoncmpayuu
Mopnenu ABUKEHUS YaCTHIL BEIIECTBA.
Mogenb OpOyHOBCKOT'O IBUKEHUS.
Buneoponuk ¢ 3anmuchio peasbHOro OPOyHOBCKOTO JBHKCHHUS.
Hubdyzus xxugkocTeit.
Mogens onbita IITepHa.

12
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IIpuTsykeHne MOJIEKYII.
Mopenu KpuCTaNInyeCKuX PEeETOK.
HaOmronenue u nccnenoBaHyue U30IpOIECCOB.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomel, npaKmuKym

HccnenoBanue mporiecca yCTaHOBIICHUS TETUIOBOTO PABHOBECHSI TIPH TETIOOOMEHE
MEXy TOPSIYEN U XOJIOIHOW BOJOM.

N3yyeHne H30TEpMHUECKOTO  Ipolecca (pPEeKOMEHAOBAHO  MCIOJIb30BAaHUE
urdpoBoit 1aboparopun).

N3ydueHune n30xopHOTo mpouecca.

N3ydyenue n3o0apHoOro mpouecca.

[TpoBepka ypaBHEHHUS] COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunot

Tepmonunamuueckass  (T/I) cucTeMa. 3agaHue  BHEIIHUX  YCJIOBHUU
JUIsl TEPMOIMHAMUAYECKOW CUCTEMBI. BHelIHne u BHyTpeHHUE mapaMeTpsol. [lapamerper
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpPEIHHE 3HAYCHHS BEJIMYUH, OMHUCHIBAIOIINX €€
COCTOSIHME HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hauano  TepMOAMHAMHUKHU. CamonpousBoiibHasi  penakcarus
TEPMOJAUHAMHUYECKON CUCTEMBI K TETNIOBOMY PABHOBECHUIO.

Mogenb uacanbHOro raza B TEPMOAMHAMHUKE — CHCTEMA YPAaBHEHUI: YPABHEHHE
MenneneeBa—Knaneiipona # BbIpaXEHHE [JI BHYTPEHHEH OJHEpPruu. Y CJIOBUSA
MPUMEHHMOCTH 3TOM MOJENM: HU3KAsl KOHIIEHTPAIUsl YaCTHUILl, BBICOKHUE TEMIEPATYPHI.
BripaxeHue 1711 BHyTPEHHEW 3HEPruy OJHOATOMHOTO HICAIbHOTO Ta3a.

KBasucratuueckne 1 HECTATUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTta B TepMoauHamuke. Bwruucienue paboThl mo rpaduxy
rpolecca Ha pV-auarpamme.

Temmonepenaya kak crnocod N3MEHEHHsI BHYTPEHHEW SHEPTUU TEPMOIMHAMUYECKOM
cucteMbl 0e3 coBepieHust padoThl. KoHBEKIMS, TETIONPOBOIHOCTD, U3TyUEHUE.

KomnuecTBo Temnorel. TermmoéMKOCTh Tena. Y AeabHask U MOJISIPHAST TETIOEMKOCTH
BellleCTBA. YpaBHeHHMe Maiiepa. YaenpHas TeIUIOTa CropaHus TorumBa. Pacuér
KOJIMUECTBA TEIJIOTHI U Terionepenayde. [lonstue 06 aquabaTHOM mpoIiecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHss1 sHeprus. KoamdyecTBo TENJIOTHl U
paboTa Kak Mepbl U3BMEHEHUsI BHYTPEHHEH YHEPruu TEPMOJIUHAMUYECKON CUCTEMBI.

BTopoli 3akOH TepMOAMHAMMKHU I PABHOBECHBIX IMPOLIECCOB: 4YEpEe3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMHYECKONM CHUCTEMBbl MPOXOJIUT E€IUHCTBEHHAS
annabara. AGCOIOTHAs TeMIiepaTypa.

BTopoil 3akOoH TEepMOJMHAMUKHU [ HEPABHOBECHBIX MPOIECCOB: HEBO3MOXHO
nepeaaTh TEIUIOTY OT Oojiee XOJIOJHOrO Teja K OoJjiee HarperomMy 0€3 KOMIIEHCAIUU
(Knay3uyc). HeoOpatumocTh IpUpOAHBIX MPOIECCOB.

[Tpunnune! nectus TerioBbix MamnH. KIT/I.

MaxkcumansHoe 3nauenue KII/I. [{ukn Kapho.
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DKOJIOTUYECKHE AaCHEKThl HCIIONb30BAaHUS TEIUIOBBIX JABUratenei. TemnoBoe
3arpsiI3HEHNUE OKPYKAIOIIEH CPEb.

TexHuyeckne yCTpOHMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  XOJIOAUIbHUK,
KOHIUIIMOHED, NU3EIIbHBINA U KapOIOpaTOPHBIN JBUTATENN, TapOBas TypOUHA, MOTyYeHUE
CBEPXHHU3KHUX TEMIIEpaTyp, YTHUIM3alUs «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BaHUEM
TEMJIOBOIO0 Hacoca, YTWIM3alusg OHOOPraHMYEeCKOro TOIUIMBA JUIsl  BBIPaOOTKHU
«TEIIOBOW» U AJIEKTPOIHEPTUU.

Jlemoncmpayuu
N3menenue temmnepaTypbl Ipy aAnadaTUIECKOM pacClIupEHUHU.
Bo3nymHoe orauBo.
CpaBHeHUE YI€JIbHBIX TEMIOEMKOCTEH BEIIECTB.
CniocoObI UI3MEHEHHSI BHYTPEHHEH SHEPTHUH.
HccnenoBanue aquabaTHOTO Mmpoliecca.
KommbroTepHbIe MOJIENH TETUIOBBIX ABUTATEICH.

Yuenuueckuui sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM

N3mepenune ynenpHON TeITOEMKOCTH.

HccnenoBanue mmpouecca OCThIBaHUS BELIECTBA.

HccnenoBanue aanabaTHOrO Impolecca.

M3ydeHne  B3aMMOCBSI3M  DHEPIUM  MEKMOJEKYJSIPHOTO  B3aUMOJECHCTBUSA
Y TEMIIEPATYPBI KAIICHUS )KUIKOCTEH.

Tema 3. Azpecamnwie cocmoanusn eeuiecmea. Pazogvie nepexoont

[TapooOpa3oBanue W KoHJeHcamus. VcnapeHue W KuIeHue. YelbHas TeroTa
napooOpa3oBaHMUs.

HacpimieHHble 1 HEHachIIeHHbIE TTapbl. KauecTBeHHas: 3aBUCUMOCTD IJIOTHOCTH U
JABJICHMSI HACBIIIEHHOTO IMapa OT TEMIepaTypbl, WX HE3aBUCUMOCTh OT OOBEMaA
HACBIIIEHHOT 0 TIapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUTIEHUS OT IaBJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BJIAKHOCTb.

Tépmoe Teno. Kpucrammueckue u amopdHbie Tena. AHHU30TPOIUS CBONCTB
KpuctauioB. IlnaBneHme W KpucTauM3anus. YAelbHas TEIUIOTAa ILJIABJICHUS.
Cyb6naumanusi.

Hedbopmanuu TBEpmoro Tema. Pactsokenume m cxatue. Casur. Moaymp HOwra.
[Ipenen ynpyrux aedopmarmii.

TernoBoe pacmmpeHue KHUAKOCTEH U TBEPABIX TN, OOBEMHOE U JIMHEHHOE
pacimpeHue. AHrapMOHHM3M TEIUIOBBIX KOJEOAHHMM 4YacTHIl BEIIeCTBA KaK MpPUYMUHA
TETJIOBOTO PacHIMpeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEPrUuM B (Pa30BBIX MEPEXOAAX.

VYpaBHeHue TemIoBoro OanaHca.

[ToBepxHocTtHOoe HaTspkeHHE. KOd(pOUIMEHT MOBEPXHOCTHOTO  HATSKEHHUS.
Kamuisipasle  siBneHus. JlaBineHue MO MCKPUBIEHHOW MHOBEPXHOCTHIO KUIKOCTH.
®opwmyia Jlamnaca.
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Texauueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHUC IMPOLCCChI: KUAKUC KPHUCTAJUIbI,
COBPECMCHHBIC MAaTCPpHUAJIbI.

Jlemoncmpayuu
TennoBoe pacmupeHue.
CgoiicTBa HACHIIIEHHBIX MTAPOB.
Kunenne. Kunenue npu moHMKEHHOM JIaBJICHUMU.
N3mepenne cuiibl TOBEPXHOCTHOTO HATSIKECHMUS.
OIBITEI ¢ MBUIBHBIMHY INIEHKAMU.
CmaunBaHUE.
Kanumisipaslie siBiIeHUSI.
Mopenn HeHbIOTOHOBCKOM JKHIKOCTH.
CniocoObI M3MepeHusl BIAKHOCTH.
HccnenoBanue HarpeBaHus U MIABJICHUS] KPUCTAUIMYECKOTO BEIIECTBA.
Buasr nedopmarimii.
Hab6monenne manbix aedopmariui.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomuol, NPAKMUKYM

N3ydeHne 3akOHOMEPHOCTEN MCTIAPEHUS JKUIKOCTEH.

N3mepeHue ynenpHON TEIUTOTHI MIaBICHUS JIbA.

N3ydyeHune cBOMCTB HACBHIIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BI@XXHOCTH BO3AyXa H OLIEHKAa Macchl MapoB
B IIOMELICHHH.

Nsmepenue korpduiimerTa moBepXHOCTHOT'O HATSHKCHUS.

N3mepenue moayns FOura.

HccnenoBanue 3aBucuMocTd JehopMaiifiil pe3UHOBOTO 00pasiia OT MPHIOKEHHON
K HEMY CHJIBI.

Paznen 4. diaekrponuHaMuKa
Tema 1. Inexmpuueckoe none

OnekTpuzanus Tel U €€ MpOosBICHUS. OJEKTpuueckuid 3apsan. /[IBa Buga
NIEKTPUYECKUX  3apsiioB.  IIpOBONHMKHM,  IHANEKTPUKA UM IOJYIPOBOJHHUKH.
DneMeHTapHbIN ANEKTPUUECKU 3apsi. 3aKOH COXpPaHEHUS JIEKTPUUYECKOro 3aps/a.

B3aumoneiictBue 3apsanoB. Todeunsie 3apsiibl. 3akoH KyoHa.

DnekTprueckoe noje. Ero nercreue Ha dIEKTPUIECKUE 3apsbl.

Hanpsoxéanocts anektpuueckoro nons. [Ipo6uslit 3apsan. Jlunun Hanpspk€HHOCTH
3aeKTpruYecKoro noJig. OMHOPOIHOE FIEKTPUUECKOE MOJIE.

[ToTeHUHATBHOCTh ~ BJIEKTPOCTATUYECKOrO  MOJiA.  Pa3HOCTh  NOTEHIMAJIOB
U HanpspkeHue. [loTeHuuanbHass 3HEpPrus 3apsana B AJIEKTPOCTaTUYECKOM  IIOJIE.
[Torenuman snekTpocTaTUdeckoro mnoiisi. CBsi3b HANPSXKEHHOCTH TMOJST M Pa3HOCTH
NOTEHIMAJIOB  JUIsI  AJIEKTPOCTaTUYECKOro Iojis (KaKk  OJHOPOJHOIO, Tak |
HEOIHOPOJIHOTO).

[IpuHIUII CYIIEpIIO3ULINU IEKTPUIECKUX ITOJIEH.
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[Tome Ttouewnoro 3apsga. Ilome paBHOMepHO 3apsbkeHHOU cdeprr. [lome
PaBHOMEPHO 3apsHKEHHOro 1o o00bEmMy mapa. llone paBHOMEpHO 3apsHKEHHOU
OeckoHeYHOM TuIockocTH. KapTuHbl JUHMM HAnmpsHKEHHOCTH dJTHX TMOJeH U
HKBUIOTEHLIHUAJIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B IEKTPOCTATHYECKOM ITOJIE. Y CIIOBUE PABHOBECHUS 3apSA0B.

JIMDNEeKTpUKU B 3JIEKTPOCTATUYECKOM Tosie. JluapnekTpuueckass MPOHUIIAEMOCTh
BELIECTBA.

Konpencarop. OJEKTPOEMKOCTh KOHAEHCATOpPA. DIEKTPOEMKOCTh  IJIOCKOTO
KOHJICHCATOpa.

[lapannenbHOEe coenvHEHHE KOHAEHcATopoB. llocimenoBarensHOE CoOeIUHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOT0 KOHJIEHCATOopa.

JIBU>KEHME 3apSKEHHON YaCTULIBI B OHOPOJAHOM 3JIEKTPHUYECKOM IIOJIE.

TexHnueckne yCTPOWCTBA W TEXHOJIOTMYECKHE IPOLECCHL:  DJIEKTPOCKOIL,
AJEKTPOMETP,  AJIEKTPOCTATUYECKasl  3allliuTa,  3a3€MJICHHE  3JIEKTPONpUOOpPOB,
KOHJIeHCaTOphl, reHepatop Ban ne ['paada.

Llemoncmpayuu

Y CTpOUCTBO M IPUHLIUI IEUCTBUS IIEKTPOMETPA.

DIEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3apSKEHHBIX IJIACTHH.

Mopnens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[TpoBOAHUKH B NEKTPUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3AIMTA.

Y CTpOoHCTBO U JEUCTBUE KOHAECHCATOPA OCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IJIONIAAY IUIACTHH,
PaCCTOSTHUSI MEXIY HUMU U JUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOr0 MOJIA 3apPSKEHHOI0 KOHIEHCATOpA.

3apsiika U pa3psaka KOHAEHCATOPA Yepe3 pe3UCTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, npaKmuKym

OrieHKa CUJ B3aMMOJICUCTBUS 3aPSKEHHBIX TEJI.

HaGmronenue mpeBpamnieHus SHEPruv 3apsDKEHHOTO KOHJIEHCATOpa B IHEPrHUI0
U3ITy4EHHUS CBETOANO/IA.

N3ydyeHne npoTekaHusi TOKa B LIEMH, COEpKaIIEH KOHIEHCATOP.

Pacripenenenue pazHOCTH TOTEHUMANOB (HANPSDKEHUS) MPU MOCIEA0BATEIIbHOM
COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsia KOHAEHCATOPA Yepe3 pe3UCTOP.

Tema 2. Ilocmoannbwlil 31eKmpuyecKuii mokK

Cuna toka. [TocTosiHHBIN TOK.

VYcnoBusi cymiecTBOBaHMS MOCTOSHHOTO 3JICKTPUYECKOT0 TOKA. MICTOYHUKHM TOKa.
Hanpsoxenne U u DJ1C &.

3akoH OMa JJ1s1 ydacTKa L.
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DJIEKTPUUECKOE COMPOTUBIICHHE. 3aBUCUMOCTh COMPOTUBJICHUSI OJHOPOIHOTO
NPOBOJHHUKA OT €ro JJIWHbBl W IUIOMAJA TONEPEYHOrO0 CEYEHHUs. Y AEIbHOE
CONPOTHUBIICHUE BENIECTBA.

[TocnenoBarenpHOE, NapalIeIbHOE, CMENIAHHOE COCIMHEHUE MPOBOIHUKOB. Pacuér
Pa3BETBIEHHBIX AIeKTpUuecKux 1ernen. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akon [xoynsa—Jlenua.

MOIIHOCTh ~ 3JIEKTPUYECKOrO  TOKa. TemoBas  MOIIHOCTb,  BbIAEIsAEMast
Ha PE3UCTOPE.

OJIC m BHyTpeHHEE COIPOTHMBIIEHWE HWCTOYHMKA TOKAa. 3akoH Oma Il TOJHOM
(3aMKHYTOM ) 2JIEKTPUUYECKOM 11en. MOITHOCTh UCTOUHHKA TOKa. KopoTkoe 3ambIkaHue.

KonpaeHncarop B ienu nocTOSHHOTO TOKA.

TexHnueckrue yCTporCTBAa U TEXHOJOTMYECKUE MPOLIECCHI: aMIIEPMETP, BOJIBTMETD,
peocTaT, CYETUUK AIEKTPUUECKON SHEPTUH.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCHUMOCTH CHJIBI TOKA OT HAINPSHKEHUS IS PE3UCTOPA, JIAMITBI
HaKaJIMBaHUS U CBETOIHO/IA.

3aBUCUMOCTh CONTPOTUBIICHUS IIUIMHIPUUYECKUX MPOBOAHUKOB OT JJIMHBI, IIOIIAAH
MONEPEYHOr0 CEUCHUS U MaTepuara.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa OT CONPOTUBJICHUS TPH TOCTOSHHOM
HATPSDKCHUH.

IIpsamoe um3amepenue IDJIC. KopoTkoe 3amblkaHH€ TajdbBaHWUYECKOI'O 3JEMEHTa U
OIICHKA BHYTPEHHETO COMPOTHUBIICHUS.

CriocoObI coemHeHUsT ICTOYHUKOB Toka, DJ[C Gatapei.

HccnenoBanue pasHOCTH MTOTEHIIMATIOB MEXK/Y TOJIFOCAMH UCTOYHHUKA TOKA OT CHJIBI
TOKa B IICTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol, npaKmuKym

HccnenoBanrue CMEIAHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepeHue ynenbHOro COmpoTUBICHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHIIBI TOKA OT HAIPSKEHUS 115 JTaMITbl HAKAJTMBaHUSI.

VYBenuueHue npejena u3MepeHust amrnepMerpa (BoJbTMETPa).

N3mepenue D/IC 1 BHYTpEHHETO CONPOTUBIIEHNS] ICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoct JJ[C TrambBaHMYECKOrO 3JIEMEHTAa OT BPEMEHH
P KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pa3HOCTH MOTEHIUAIOB MEXKAY MTOJTFOCAMHA HCTOYHUKA TOKA OT CUJIbI
TOKa B LIETH.

HccnenoBanre 3aBUCUMOCTH ITOJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toxu 6 paznuunsix cpeoax

DneKTpuuecKas MPOBOJAUMOCTh PA3IUYHBIX BEIIECTB. DJIEKTPOHHASI TPOBOAUMOCTD
TBEPABIX METAIOB. 3aBHUCHUMOCTh CONPOTUBICHUS METAIOB OT TEMIIEPaTypBhl.
CBepXnpoBOAUMOCTb.
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DneKkTpuuecKkuil TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITYYKOB.

[TonmynpoBoguuku. CoOCTBEHHAs! U PUMECHAsI TPOBOIUMOCTD MOJTYIPOBOAHHKOB.
CaoiicTBa p—n-nepexoaa. [lonynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B DJIEKTPOJIUTAX. OJEKTPOJUTHYECKAs] JIHUCCOLMALIMS.
DnekTposn3. 3aKoHbl Dapajes I JIEKTPOIN3A.

DJIeKTpUYeCKUid TOK B ra3zax. CamMoCTOATENbHBIM U HECAMOCTOSATEIbHBIA Pa3psl.
PaznuuHbie TUIIBI CAMOCTOATENBHOTO paspsaa. Momuus. [nazma.

TexHnueckne ycTpoMCTBa M MPAKTUYECKOE IMPUMEHEHHE: ra3opaspsaHbIe JIAMIIbI,
3JIEKTPOHHO-JIydeBasi TpPyOKa, MOJYINPOBOAHUKOBBIE MPUOOPHL: AHOJ, TPaH3UCTOP,
¢oronuon, cBeTOAMOA, TralbBaHMKa, paUHUpPOBAHME MEIU, BBIILJIABKA AJIOMUHUS,
AJIEKTPOHHASI MUKPOCKOIHSL.

Jlemoncmpayuu
3aBUCUMOCTb COITPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPBI.
IIpOBOAMMOCTB JIEKTPOJIMTOB.
3akoHsl 1ekTponnsa Papaes.
HckpoBoit pa3psa 1 IpOBOAUMOCTB BO3AYyXa.
CpaBHEHUE TPOBOAUMOCTH METAJIIOB U TIOJTYIIPOBOJHUKOB.
OaHOCTOPOHHSS MPOBOJAUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM
HaGmonenue anektposinsa.
N3mepenue 3apsiia 0JHOBAJIEHTHOTO HOHA.
HccnegoBaHre 3aBUCUMOCTH COMPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

Du3nYecKUl MPAKTUKYM

CnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH C HCIOIb30BAHUEM AHAJIOTOBBIX M
IUGPOBBIX HM3MEPUTEIbHBIX MPUOOPOB U KOMIBIOTEPHBIX JIaTYMKOBBIX CHCTEM.
AOCONIOTHBIE U OTHOCHUTEJbHBIE IOTPEIIHOCTH H3MEpPEHUil (PU3MUECKUX BEIMYMUH.
OueHka rpaHul] MOrpeuIHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUMN, MCCIIEAOBAHUNA 3aBUCHUMOCTEN (PU3NUECKUX
BEIMYMH, NPOBEpKA MPEMIOKEHHBIX THUMOTe3 (BbIOOp W3 paboT, OMHMCAaHHBIX
B TEMAaTUYECKHX pa3fenax «YUYEeHHUECKHMH 53KCIEPUMEHT, JadopaTOpHbIE padOTHI,
IPAKTUKYM» ).

Me:xnpeameTHbie CBSI3H

W3yuenne xypca Qusuku yriayoséHHOro ypoBHs B 10 Kimacce OCYIIECTBISIETCS
C YIETOM cofiepKaTEIbHBIX MEKITPEAMETHBIX CBSI3EH C KypcaMu MaTeMaTHKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesxicnpeomemuvie nNOHAmMUA, CEA3AHHBIE C U3YUEHUEM MEMO0068 HAYUHOZ0
no3HanuA: SIBICHUE, HAYYHBIN (akT, rUoTe3a, pusndeckasl BEIMUMWHA, 3aKOH, TEOPHsI,
HaOIOJICHNe, SKCIIEPUMEHT, MOJCIUPOBAaHUE, MOJENb, HW3MEPEHHE, TMOTPEIIHOCTH
U3MEPEHUH, U3MEPUTENIbHBIC TPUOOPHI, ITM(poBast 1adbopaTopus.
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Mamemamuxa: Pemenune cuctemsl ypaBHeHull. JluneitHas QyHkius, nmapabona,
runepoosa, ux rpauky U cBOMCTBa. TpUroHOMETpHUUECKHE (PYHKIMHU: CUHYC, KOCUHYC,
TAQHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. BeKTOpsl M HX
IPOEKIMH Ha OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB.

Buonozusa: MexaHndeckoe IBUKEHHME B JKMBOM mpupone, audpdysus, ocmoc,
TEMJI000MEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKpPYXKAloUed Cpelbl,
yTuiau3anusi  OMOOPraHWYECKOro  TOIUIMBAa s BBIPAOOTKH  «TEIUIOBOI» U
AJIEKTPOIHEPTUHU, MOBEPXHOCTHOE HATSKEHHWE M KalUWJUISIPHBIE SIBJIIEHUS B TPHUPOJE,
AJEKTPUUECKUE SIBJICHUS B )KUBOU MPUPO/IE.

Xumusn: NTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJIb
BEIIECTBA, MOJISIPHASI Macca, MOJIydeHHEe HAaHOMATEPHAIOB, TEINIOBBIE CBOMCTBA TBEPABIX
T€N, XUIKOCTEH WM ra3oB, XUIAKUE KPUCTAIbI, 3JIEKTPUUYECKHE CBOMCTBA METAJUIOB,
AJIEKTPOJIUTHYECKAs] TUCCOLMAIUS, TalIbBAHUKA, JIEKTPOHHAS! MUKPOCKOIIHSL.

TI'eozpagpus: BnaxxHocTh BO31yXa, BETPhIL, 0apOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHUE ABMKEHUN C MCIOJIb30BAHMEM MEXAHHU3MOB, Y4ET
CyXOro M JKHJKOIO TpPEHUs B TEXHUKE, CTaTMYECKHE KOHCTPYKUHU (KPOHIITENH,
pelieTyaTble KOHCTPYKIUH ), UCIIOJB30BAHUE 3aKOHOB COXPAHEHU I MEXaHUKH B TEXHUKE
(rupockor, BOAOMET U APYTHe), ABUTaTelb BHYTPEHHETO CrOpaHus, mapoBas TypOHHA,
OBITOBOM  XOJOAWIBHUK, KOHAMIIMOHEDP, TEXHOJIOTUU TMOJIY4YEHHUsS COBPEMEHHBIX
MaTepUalioB, B TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJOI'MH, 3JIEKTpOCTaTUUYEeCKas
3alIUTa, 3a3€MJICHHUE 3JIEKTPOIPUOOPOB, Ta30pa3psiiHbIC JIaMIIbl, TTOTYIPOBOAHUKOBHIE
npuOOopBkI, rajJbBaHUKA.

11 KJIACC

Pa3znen 4. DinekTpoannHaMuKa
Tema 4. Maznummnoe none

BzaumonencTBre MOCTOSSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHuTHOE
nose. Bektop MarHMTHOM WHAYKUMMU. lIpyHUOMO Cynmeprio3suuuu MarHUTHBIX IOJICH.
JIvHUM MarHUTHOW MHAYKIWH.

MarnutHoe TI0JIe TIPOBOJHMKA C TOKOM (TIPSIMOTO TIPOBOJHHUKA, KaTYIIKH
U KpyroBoro BuTka). OneIT Opcrena.

Cuiia Amniepa, e€ HapaBJIeHUE U MOYJIb.

Cuna JlopeHua, €€ HampaBJ€HUE W MOAYJb. JIBH)KEHUE 3apsyKEHHOW YacCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Iose. PaGora cuibl Jlopentia.

MaruauTtHOe nosne B BeniecTse. GeppoMarHeThKy, napa- u JUaMarHeTHKH.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHME TMPOLECCHl: MPUMEHEHUE
MOCTOSIHHBIX MAarHWTOB, 3JICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, SJIEKTPOJABUTATEIIb
SAxo6u, yCKOPHUTENN JIIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu
Kaptuna nuHMM MHAYKIIMM MArHATHOTO TOJIS TIOJIOCOBOTO M MOJKOBOOOPAa3HOIO
MTOCTOSIHHBIX MarHUTOB.
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Kapruna nmuHMN MarHMTHOW MHAYKUWH TOJSL JJIMHHOIO HPSIMOrO MPOBOJHHUKA U
3aMKHYTOI'O KOJIBIIEBOTO MPOBOJAHUKA, KATYIIKU C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JenctBue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

Hab6mtonenne nBrXeHUs MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[IpuHIIUTT AEUCTBUS BJICKTPOU3MEPUTEIHHOTO MPUOOpPAa MArHUTOAICKTPUUYECKOM
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul, NPAKMUKYM
HccnenoBanre MarHuTHOrO MOJIsl OCTOSIHHBIX MArHUTOB.
HccnenoBanue cBOMCTB (peppOMarHeTUKOB.
HccnenoBanue neiCTBUS MOCTOSIHHOTO MAarHUTa Ha PAMKY C TOKOM.
N3mepenue cunbl AMiiepa.
N3ydeHune 3aBUCHMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.
OnpeneneHre MarHUTHOM MHIYKIIMK HA OCHOBE U3MEPEHUs CUJIbl AMIIepa.

Tema 5. dnekmpomacnumnan uHOYKYUA

SIBneHne 3NEKTPOMAarHUTHOW MHAYKIMU. [IO0TOK BEKTOpa MarHWTHOW HWHIYKIIWH.
OJIC wHAyKIMH. 3aKOH DJJEKTpoMarHuTHoM wuHAyKuuu Dapanes. Buxpesoe
anekTpudeckoe noie. Toku Dyko.

OJ1C uHayKIMU B IPOBOAHUKE, IBUKYILIEMCS. B OJHOPOJHOM MarHUTHOM MOJIE.

ITpaBuno Jlenna.

NunyktuBHOCTh. KaTyillka MHAYKTUBHOCTM B LIENM ITOCTOSSHHOTO TOKa. fIBieHue
camouHaykiuu. DJIC caMOMHIYKIIUH.

DHEprusi MAarHUTHOT'O MOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckue yCTpOMCTBAa M TEXHOJOTMYECKUE IPOLIECCHl: MHIYKIIMOHHAS II€Yb,
COJICHOMJI, 3aIlIUTa OT AJEKTPU3ALMNH TEI PU JABHKEHUH B MATHUTHOM I10JIE€ 3E€MJIH.

Jlemoncmpayuu

HaGmronenue siBieHus 3JIEKTPOMarHUTHOM WHTYKITUH.

Uccnenosanue 3apucumoctu DJ{C MHAYKIIMHA OT CKOPOCTU U3MEHEHHUSI MAarHUTHOTO
MOTOKA.

ITpasuiio Jlenua.

[Tagenre MaruuTa B A IIOMUHUEBOM (MEHOI) TpyOe.

SIBrIeHNE CAaMOUHAYKIIHH.

Hccnenosanue 3aBucumoctu 3J]C caMOUHIYKIIMK OT CKOPOCTH U3MEHEHHUS CHUJIBI
TOKa B LEIH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM
HccnenoBanue siBIEHUS SJICKTPOMAarHUTHON HHIYKIIUH.
Onpenenenre HAYKIIUA BUXPEBOTO MArHUTHOTO TOJIS.
HccnenoBanue siBICHUS CAMOUHTYKIIUH.

COopka MoJieH 2JICKTPOMArHUTHOTO TeHEepaTopa.
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Pa3nen 5. Kojiebanusi 1 BOJIHBI
Tema 1. Mexanuueckue Ko1e0anus

Koneodarenpuas cucrema. CBOOOIHBIE KOJIEOAHUS.

I'apmonndeckue koyiebanus. KuHemMaThueckoe H JHHAMHUYECKOE OIHMCaHUC.
DHepreTuyeckoe oInucaHue (3aKOH COXPaHEHHUs MEXaHWYeCKoW »3Hepruu). BriBoa
JTUHAMHAYECKOTO OINMHUCAaHUS TapMOHHMYECKMX KOJICOaHUH W3 WX DHEPreTHYECKOTO U
KHHEMAaTHYECKOr0 OITMCAHMUSI.

Avmumutyga u  ¢daza kojebanui. CBs3pb aMIUIMTYAbl KOJ€OAHUN HMCXOTHOM
BEJIMYUHBI C aMIUTUTYIaMH KoJeOaHUN €€ CKOPOCTH U YCKOPEHUSI.

[leponq u wuyacrora konebanuii. Ilepmom Mampix CBOOOJHBIX KOJNEOAHUN
MaTeMaTH9IeCKOTo MasTHUKa. [lepro cBOOOIHBIX KOJIeOaHU TTPYKMHHOTO MasiTHUKA.

[Tonsate o 3aryxawmux KojeOaHusx. BuIHyXIeHHbIE KojJeOaHus. Pe3onHaHc.
Pesonancnas kpuBas. BrusHue 3aryxaHus Ha BHJ PE30HAHCHOHW  KPHUBO.
ABTOKONICOAHMS.

Texaudyeckne yCTPOWCTBA W TEXHOJOTUYECKHE TPOIECChI: METPOHOM, 4Yachl,
KaueJid, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu

3anuch K01e0aTeTbHOrO JIBUXKCHUSI.

HabGmronenne HE3aBUCHMMOCTH TepuoAa MaiblX KoleOaHwii Tpy3a Ha HHTH
OT aMIUIUTY/IbI.

HccnenoBanue 3aryxaronux KoOJIGOAaHUN W 3aBHCHMOCTU TEPUOAAa CBOOOHBIX
KoJIe0aHUN OT COMTPOTUBIICHHUS.

UccnenoBanue koneOaHuil Tpy3a Ha MACCUBHOM MPYXUHE C 1[EJIbI0 (HOPMUPOBAHUS
IpeJCTaBIeHU 00 UAeaTIbHOU MOJIEIH NMPYKUHHOTO MasITHUKA.

3aKOH COXpaHECHUS YHEPrUuH IPH KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXIEHHBIX KOJICOAHUH.

Hab6mronenne pe3onanca.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomul, NPAKMUKYM
N3mepenue neprojia CBOOOIHBIX KOJIEOAHUM HUTSHOTO U MPY>KUHHOTO MasTHUKOB.
N3ydyeHune 3akOHOB ABMKEHUS TENA B X0J1€ KOJIEOAHHI Ha YIIPYroM MOJIBECE.
N3ydyeHne 1BUKEHUS HUTSHOTO MasiTHUKA.
[IpeoOpazoBaHue IHEPTUU B IPYKUHHOM MasITHUKE.
HccnenoBanue yObIBaHHS aMIUTMTY/IBI 3aTyXaIONTUX KOJICOaHUH.
HccnenoBanre BBIHYKIEHHBIX KOJICOAHMIA.

Tema 2. Dnexmpomaznummnsie Kojiedbanus

KonebarensHblit KOHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIC KOJICOAHHsI B UACATLHOM
KosebaTenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUIMTY Bl 3apsiia KOHACHCATOPA
C aMIUTATYIOU CHJIBI TOKA B KOJI€0ATETLHOM KOHTYpE.

3aKOH COXpaHEHUS SHEPTUU B UI€aTHbHOM KOIeOaTeIbHOM KOHTYpE.

3aTyxaromye eKTPOMarHiuTHbIC KoieOanus. BeIHYyKI€HHbBIE 2JIEKTPOMarHUTHBIC
KOJIeOaHUsI.
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[lepemeHHbII TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYTHOE U ACHCTBYIOIIEE
3HaYEHHUE CUJIb TOKA U HAIIPSKEHUS IPU Pa3IMuHON (popMe 3aBUCUMOCTH NIEPEMEHHOTO
TOKa OT BPEMEHH.

CunycouJanbHbIi TEPEMEHHbIA TOK. Pe3ucrop, KOHAEHCAaTOp M Karyllka
UHIYKTUBHOCTA B IL€NU CUHYCOMJAJIBHOIO IIEPEMEHHOIO0 TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HamnpsKeHUN.

Uneanbupiii  Tpanchopmarop. [lpomsBomcTBo, mepemadya © MOTpeOsieHUE
3JIEKTPUYECKOU IHEPIUU.

OKOJIOTUYECKHE PUCKH IIPH  IPOM3BOJACTBE  AJEKTpodHEpruun. KynbTypa
VCIIOJIb30BAHUSA JJIEKTPOIHEPTUU B IIOBCEIHEBHON KU3HU.

TexHnueckne ycTpoMCTBa U TEXHOJIOTUYECKHUE MPOLIECCHL: JIEKTPUIECKHUM 3BOHOK,
TEHepaTop MEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIEpEIay.

Jlemoncmpayuu

CBOOOTHBIE DJIEKTPOMArHUTHBIEC KOJIeOaHuUs.

3aBUCUMOCTh YaCTOTHl CBOOOJHBIX KOJEOAHWH OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpA.

OcuuiorpaMMBbl JIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyxarOmMX 3JEKTPOMArHUTHBIX KOJIEOaHUN.

Mojenp 3JIEKTPOMarHuTHOr O TEHEPATOPA.

BriHyX1€HHBIE CHHYCOUTAJIbHBIE KOJICOaHMUSI.

Pesucrop, kaTymka HHIYKTUBHOCTH ¥ KOHAEHCATOP B LENU NEPEMEHHOIO TOKA.

Pezonanc mpu  mocienOBaTEIbHOM  COCAUHEHHHM  PE3UCTOpPA,  KATYIIKHU
WHYKTUBHOCTH M KOHJIEHCATOPA.

Y cTpoicTBO M IPUHIIKT I€WCTBUS TpaHCchopMaTopa.

Mogenb JIMHUU 3IEKTPOoIepe1ayuu.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomul, NPAKMUKYM

Nzyuenue Tpancdopmaropa.

HccnenoBanue mMEpEeMEHHOrO0 TOKAa 4epe3 TMOCIEAOBATeNbHO COCAMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmonenme s1eKTpoMarHuTHOTO pe30HaHca.

HccrnenoBanne paboThl HCTOYHUKOB CBETA B IIEMHU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAZHUMHbBLE B0JIHbI

MexaHudecKue BOJIHBI, YCIIOBUS UX paclpocTpaHenus. [lonepeunsie U IpoAoIbHbIE
BOJIHBL. [lepuon, ckopocTs pacnpocTpaHeHHs U JJIMHA BOJIHBI. CBOKMCTBA MEXaHUYECKHX
BOJIH: OTpa)KE€HUE, IpeoMIIeHHEe, MHTephepeHIMs U TudpaKius.

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

[ITymMOBOE 3arpsi3HEHUE OKPYKAIOLICH CPEbl.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIYyYEHHUs] DJIEKTPOMAarHUTHBIX BOJIH.
BsauMHas OpHEHTAIUs BEKTOPOB E, B, U B DIEKTPOMArHUTHOI BONHE.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXEHHUE, IPEIOMIICHHE, MNOJSpU3aLus,
uHTepPepeHuns U Tudpakius.
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Illkana S7IEKTPOMAarHUTHBIX BOJH. [IprMeHeHHMe SIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

ITpuHLMIBI paguoCBA3U U TeneBuAcHUA. Paguonokanys.

DJIEKTPOMAarHuTHOE 3arpsA3HEHNUE OKPYKAIOIIEH CPEIbI.

TexHuueckue yCTpoHCTBA M INPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, pajap, paJuonpuéMHHK, TeJeBU30p, aHTeHHa, TeiedoH, CBU-mneusb,
yJIbTPa3ByKOBas JUArHOCTUKA B TEXHUKE U MEIUIIUHE.

Jlemoncmpayuu

OObpazoBaHue U pacpoOCTpaHEHHE MOTIEPEYHBIX U TPOAOIHHBIX BOJIH.

Koneb6momeecst Teno Kak HCTOYHUK 3BYKA.

3aBUCHMOCTH JAJTUHBI BOJHBI OT YaCTOTHI KOJIeOaHUH.

HaOmonenue otpaxeHus 1 MpeIoMIIEHUSI MEXaHUYECKUX BOJIH.

HaOmronenune nureppepeHny u iuppakiiny MEXaHUIECKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.

HaOmonenune cBsi3u TPOMKOCTH 3BYKa M BBICOTBHI TOHA C aMIUIUTYI0M M 4aCTOTOU
KOJIeOaHU M.

HccrnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXCHHE, TMPEIIOMIICHUE,
noJsipuzanus, Tudpakius, HHTepPepeHIus.

OOHapyxeHre HH(PpaKpacHOIo U yIabTpaduoJIETOBOIO U3TyUEHU .

Yuenuueckuii axcnepumenm, nabopamopsie pabomsl, npaKmuKym
N3yuenue mapameTrpoB 3BYKOBOM BOJIHBL.
N3yuenue pacnpocTpaHeHus 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka

[IpsMOnMHENHOE pacHpoOCTpaHEHHE CBeTa B OAHOpOAHOW cpene. Jlyu cBera.
ToueuHbIN UICTOYHHK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHus cBera. I[locTpoeHue u300pakeHUn
B Iu10cKOM 3epkaiie. Chepuueckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI NPEJIOMJIEHHsI cBeTa. AOCOIIOTHBIM IOKa3aTelsb
npesnoMieHns. OTHOCHUTENBbHBIN ITOKA3aTeNb IpeaoMiIeHus. [I0cTOSHCTBO 4acTOThI CBETa
Y COOTHOILIEHUE JUIMH BOJIH IIPU NEPEXO0JE MOHOXPOMATHYECKOIO CBETA Yepe3 TPAHULLY
pazzena AByX ONTHYECKUX CPEL.

Xon nydeit B mpusme. Jucnepcust ceera. CroxHbIN cocTaB 6enoro ceeta. L[ger.

IlonHoe BHyTpeHHee oTpaxeHue. IIpenenbHBII Yrojl IOJHOTO BHYTPEHHEIO
OTPaXKEHUS.

CoOuparome 1 paccenBarolive JuH3bl. ToHKas nuH3a. POKYCHOE PacCTOSHUE U
ONTHYECKass Cuja TOHKOM  JIMH3Bl.  3aBUCUMOCTh  (DOKYCHOTO  pacCTOSHUS
TOHKOW CQepudyeckoil JIMH3bI OT €€ TeOMETpPUH M OTHOCHUTEJIBHOTO I0Ka3aTess
IPETOMIICHHUSL.

dopmyIia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JINH30M.
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Xon Jyda, OpOWIEAUIErO JHWH3Y IOJ IHPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuyeckoii ocu. [locTpoeHne n3o00paxeHuit TOUKH U OTpe3Ka MPsIMO B COOMPAIOIINX U
paccenBarolInX JUH3aX U UX CUCTEMaX.

Onrtuueckue mnpuOopbl. Paspemaromias crnocoObHocTh. ['71a3 Kak onTudeckas
cucrema.

[Ipenensl TPUMEHUMOCTH TEOMETPUYECKOU ONTHUKH.

BonnoBas ontuka. Untepdepennnsi cBera. KorepeHTHbIE UCTOYHUKH. Y CIOBUS
HAOJIIOICHUs] MAaKCUMyMOB U MHHHMYMOB B HHTEP()EPEHIIMOHHOW KapTHUHE OT JBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IpuMepsh! ki1accuueckux MHTEPHEPEHIIMOHHBIX CXEM.

Hudpakuusa cera. JudpakuuonHas pemérka. YcClIoBUE HAONIOJACHHS TJIABHBIX
MaKCUMYMOB IIPH MMaJICHUH MOHOXPOMAaTHYECKOTO CBETAa HAa TU(PPAKIIMOHHYIO PEMIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHUE ITPOLIECCHI: OYKH, JIyla, IEPUCKOIL,
doroanmapaT, MHKPOCKON, TPOCKIMOHHBIM ammapar, TMPOCBETJICHUE OITHUKH,
BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npeaoMIIeHUS CBETA.

HaGronenre moiaHOro BHyTPEHHEro OTpakeHuss. Moenb CBeTOBOIA.

HccnenoBanue xoia CBETOBBIX MYYKOB Yepe3 IJIOCKOMApaiIeNbHYIO MIACTUHY U
IpHU3MYy.

UccnenoBanue cBOMCTB N300pakeHU B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEIECKOIA.

Hab6monenne naTepdepeHiinm cBera.

HaGroienrie IBETOB TOHKHX TIIEHOK.

Habmonenne nudpakiuu cBera.

N3ydenune nudppakilmOHHON PEIIETKH.

HaGmonenne nudpakiimOHHOTO CEKTpa.

Hab6mtonenue nucnepcuu cBera.

Hab6ntonienue nonsipusaiuu cBera.

[IprmeHeHue nosIpouI0B I U3y4EHUS MEXaHUYECKUX HANPSKCHUM.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomul, NPAKMUKYM

N3mepenue mokazaTesns MpeIoMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PACCTOSIHHMSI OT BEIIEeCTBa (Ha TpUMEpe
KUJIKUX JIMH3).

N3mepenne HOKyCHOTO pacCTOSIHUS pACCEUBAIOIINX JIH3.

[Tonrydaenne n300pakeHUS B CHCTEME M3 IUIOCKOTO 3epKajia U JIMH3BI.

[Tonydenne n300pakeHUS B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMMYECKUX CHCTEM.

Habmonenne nudpakuuu, nHTEpdEPEHITUN U TIOJSPU3AIMN CBETA.
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N3ydyeHne nonsipusaiiuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JIUAJICKTPUKA.

N3ydyenne uHaTEpPEPEHIINN JTA3€PHOT0 U3TYUCHHS Ha JBYX IIETAX.

Hab6mronenne nucnepcum.

Hab6monenne u uccnenoBanue AUGPaKIIMOHHOTO CIICKTPA.

N3mepenne niuHbl CBETOBOM BOJIHBL.

[TonyyeHnue crmekTpa U3JIy4eHUS CBETOAMOAA TMPU TOMOIIU JAUDPAKITUOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI clIeMAIBHON TEOPUH OTHOCUTEIBHOCTH

I'paHuIbl IPUMEHMMOCTH KJIACCHYECKOM MeXaHWKU. llocTynaTel cnennanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBal. lIpeobpasoBanusi Jlopenmna. YcioBue
NPUYUHHOCTH. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU W
COKpaIllcHUE JJINHBI.

DHeprusi ¥ UMITYJbC PEIATUBUCTCKON YaCTHULIBI.

CBs13b Macchl ¢ 3HEPruei U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs MOKOS.

TexHnueckne yCTPOWCTBA M TEXHOJOTMYECKHME MPOLECCHI:  CIYTHUKOBBIC
NPUEMHUKHU, YCKOPUTEIH 3apPsKEHHBIX YaCTHULI.

Vuenuueckuii sxcnepumenm, iabopamophvie pabomul, NPAKMUKYM
Omnpenenenue UMIyabca U HEPIHMH PEIITUBUCTCKUX yacTull (mo ¢ororpadpusm
TPEKOB 3apsKEHHBIX YACTHUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka
Tema 1. KopnycKynapno-60ano60it 0yanusm

PaBHOBecHOE TemIoBOE M3MydeHHE (M3IydeHHe aOCOIIOTHO YEPHOTO Tena). 3aKOH
cMmemienus Buna. ['unoresa [lnanka o kBaHTax.

®OTOHBI. DHEPTUs U UMITYJILC (POTOHA.

®oroaddexr. Ombitel A.I'. CroneroBa. 3akonbl ¢orodddexra. YpaBHEHHE
Oitamrerina it poroaddexra. «KpacHas rpanuia» dpororddexra.

JlaBneHue cBeTa (B 4YaCTHOCTH, JIaBJICHHE CBETA Ha a0COIIOTHO IMOIJIONIAIONIYIO U
a0COIOTHO OTpakarolryto noBepxHocTh). OnbiTel [1.H. Jlebenena.

BonnoBbie cBoiictBa 4yactui. Bosnbl ae bpouma. lnuHa BosHbl e bpoins wu
pazMepbl 00JIaCTH JIOKAJIU3ALMKM JBUXKYIIEHCS YacTullbl. KopmycKyssipHO-BOJIHOBOR
nyanusM. {udpakiys 31eKTpoHOB Ha KpHUCTaLIax.

Cneunduka wusmepeHuidr B MukpoMupe. COOTHOIICHHS HeOoNpeAeIEHHOCTEN
I'eitzenOepra.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL:  CIIEKTPOMETP,
dboTornemMenT, POTOAATUMK, TYHHENbHBIA MUKPOCKOII, COTHEUHAsi OaTapesi, CBETOIUO/.

Jlemoncmpayuu

dotor(pdeKkT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIAaCTHHOM.

HccnenoBanue 3aKk0HOB BHEIIHETO GoTodddexTa.

HccnenoBanue 3aBHCUMOCTH COTIPOTHUBIICHHUS TIOJTYIIPOBOTHUKOB
OT OCBEIIIEHHOCTH.
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Ceeroauo.
Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, iabopamopuvie pabomol, NPaAKMUKym
Hccnenosanue Goropesucropa.
Nsmepenue nocrosaHol [1nanka Ha ocHOBe uccinenoBanus Gororddekra.
HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA Y€pe3 CBETOAMO]T OT HAIIPSKEHHUS.

Tema 2. Qusuka amoma

OneIThl IO HCCIENOBAaHUIO CTpoeHUsA aroMa. IlimaHerapHas wojaenb aroma
Pesepdopna.

[Tocrynatet bopa. M3mydyenue u morjomieHue (HOTOHOB MpH TMEpexojie aToMa
C OZIHOTO YPOBHS SHEPIUU HA IPYTOU.

Buasl ciektpoB. CHIEKTp YpOBHEN SHEPIUU aTOMa BOAOPOAA.

CnoHTaHHOE U BRIHYXKJIEHHOE M3llydeHue cera. Jlazep.

TexHuueckrue yCTpOMCTBAa U TEXHOJOTHMYECKHUE MPOLECCHI: CIEKTPAIbHBIN aHAIN3
(CIEKTPOCKOIT), 1a3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu
Monens omnbiTa Pesepdopra.
Hab6mtonenne nuHeMyaTsix CIEKTPOB.
Y CTpOUCTBO U JEUCTBUE CUETUMKA HOHU3UPYIOIIUX YaCTHII.
Ornpenenenue JJIMHBI BOJIHBI JIA3€PHOTO U3ITYYEHUS.

Vuenuueckuii sxcnepumenm, nabopamopuvie pabomuvl, NPAKMUKYM

HaGmonenune nuHeiigaToro crekrpa.

HccrnenoBanne crekTpa pa3peKEHHOTO0 aTOMapHOTO BOIOPOJa W H3MEpPEHHE
nocTosiHHOM Punbepra.

Tema 3. Duzuka amomHo20 A0pa u INEMEHMAPHBIX YACMUY,

Hyxnonnas monens siapa I'eiizenoepra—lBanenko. 3apsa sapa. MaccoBoe 4uciio
anpa. M3oronsl.

PagnoaktuBHOCTh. Anb(a-pacman. DIEeKTPOHHBIM M MO3UTPOHHBIN OeTa-pacma.
[N'amMma-uznyyenue.

3aKOH paJiMOAKTUBHOIO pacraja. PanqnoakTuBHbBIE N30TONBI B pupoae. CBoiicTBa
VOHU3HPYIOLIETO W3IY4YeHUs. BIusHWE paJTHOaKTUBHOCTM Ha KUBBIE OPraHU3MBI.
EcrectBenHbIil hoH mznydenus. Jlozumerpus.

DHeprusi CBA3M HYKJIOHOB B sizipe. SnepHbie cuubl. [ledext maccol aapa.

Snepubie peakuuu. [lenenune u cuHTe3 saep. Snepusie peaktopbl. [Ipobiembl
YIIPABIIEMOIO TEPMOSAJIEPHOTO CHHTE3a. DKOJOTMYECKUE aCHEKThl Pa3BUTHA SIIEPHOU
DHEPIrEeTUKH.

Mertozpl perucTpanuy U UCCIEA0BAaHUS JIEMEHTAPHBIX YACTHLI.

OyHIaMEHTaIbHBIE  B3aUMOJCHCTBUS.  bapvOHBI, ME30HBI W  JICMITOHBI.
[IpencraBnenue o CranmaptHor Monenu. KBapKk-riroOHHAsE MOJEIb aIpOHOB.
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®uzuka 3a npeaenamu CrangapTHol Mozaenu. TéMmHas MaTepust U TEMHAsi SHEPrUsl.

EnuHcTBO u3nyeckoil KapTUHBI MUPA.

TexHuyeckne ycTpoWcTBa M TEXHOJOTMYECKHE IIPOLECCHI: JO3UMETP, Kamepa
Bunibcona, simepHbIl peakTop, TEPMOSIICPHBIM peakTop, aTomHas O60M0a, MarHUTHO-
pe30HaHCHas ToMorpagus.

Yuenuueckuii sxcnepumenm, rabopamopuvie pabomul, NPAKMUKYM
HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (poTorpadusim).
HccnenoBanue pagnoakTUBHOTO (JOHA C UCIIOJIb30BaHUEM JO3UMETpA.
N3ydenue nornomieHus: 6eTa-4acTull aTtOMUHHUEM.

Pa3zges 8. DiieMeHTHI ACTPOHOMHUH M ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMHUM. [IpukiamHOe W MHPOBO33PEHYECKOE 3HAUYECHUE
actpoHoMUU. [[puMEeHUMOCTh 3aKOHOB (DM3UKH J1JIs1 O0BSICHEHUS MPUPOIBI KOCMUYECKHUX
00BEKTOB.

MeTo1bl aCTPOHOMUYECKUX UCCiIeN0BaHUN. COBPEMEHHBIE ONITHYECKUE TEIIECKOITBI,
paaroTEeNECKONbl, BHEATMOC(hEpHast aCTPOHOMHUSL.

Bup 38€3qH0r0 HeOa. Co3Be3nusl, ipKue 3BE3/Ibl, IIJIaHEThI, UX BUJIUMOE JIBH>KCHUE.

Conneynas cucrema.

Connue. ConHevynast akTUBHOCTb. lctouHuk sHeprun CoiHua U 3BE37.

3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTpaJbHBIA KJacCc —
CBETUMOCTb». 3BE31bl TJIABHOM TMOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J TJIABHOW MOCJIEN0BATEIBHOCTH. BHYTpEHHEE CTpOCHUE 3BE3.
CoBpeMeHHbIEC MPEACTABICHUS O MPOUCXOXKICHUHU U 3BoIFoMU COJIHITA U 3BE3/]. DTaIlbl
YKU3HU 3BE3.

Mueunsiii [1yTs — Hamia ['anaktuka. [Tonoxenue u qerxenune Connna B ['anakTuke.
Tunsl ranakTuk. PaguoranakTuku U kBa3zapel. UEpHbIE IBIPHI B APAX TFaTaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa006ma. PaszOeranue ramakTuHK.
Teopus bosbiioro B3peiBa. PenukroBoe usnyyeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie npo6yieMbl aCTpOHOMUM.

Yuenuueckue nabnooenus
HaOmonenust 3BE3qHOTO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX NPUJIOKEHUN IJIs1 ONpPEICIICHUS IOJIOKEHUS HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE CO3Be311s CeBEpHOro NOJyIapus U ApKHUE 3BE3/BI.
HaOmonenus B Teneckon JIyHbl, MIaHeT, TYMaHHOCTEH U 3BE3AHBIX CKOTIJICHU.

DuU3YECKUN MPAKTUKYM

CnocoObl u3MepeHus: (PU3MYECKUX BEIMYMH C HCIOIb30BAaHUEM AHAJIOTOBBIX M
IU(PPOBBIX HU3MEPUTEIILHBIX TPUOOPOB M KOMIIBIOTEPHBIX JAaTYUKOBBIX CHCTEM.
AOCOIOTHBIE W OTHOCUTETbHBIE MOTPEITHOCTA H3MEpPEHUN (U3HUYECKUX BEIHYMH.
O1ieHKa TpaHull MOrPENTHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, UCCICAOBAaHUN 3aBUCUMOCTEH (DU3NYECKUX
BEJIMYMH, TIPOBEpPKA TMPEAJIOKEHHBIX THUMOTe3 (BIOOP U3 paboT, OMUCAHHBIX
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B TEMaTUYECKHX pas3fieliax «YUECHHUECKHH DKCIEPUMEHT, JabopaTOpHBIE pPadOTHI,
MIPAKTUKYM).

0000 ariee MNOBTOpPEHUE

OO0o01eHne W cucTeMaTH3alus CoJepXKaHUS pas3fesioB Kypca «MexaHHKay,
«MornekynsipHass (u3MKa ¥ TepMOAMHAMUKa», «DIeKTpoauHamukay, «Komnebanus u
BOJIHBDY, «OCHOBBI CIlEMAJIbHOW TEOPUM OTHOCUTENIBLHOCTHY», «KBaHTOBas ¢usnkay,
«JIeMEHThI aCTPOHOMHUHU U aCTPOPUIUKI».

Ponb ¢usuku 1 acTpOHOMUN B YKOHOMUYECKOU, TEXHOJOTUUECKOM, COIMaIbHON U
ATUYECKON cdepax AesTENbHOCTH 4YeJNOBEKa, poJib U MECTO (PU3MKM M aCTPOHOMHUU
B COBPEMEHHOM  HAyyHOM  KapTUHE  MHUpa,  3HAUYEHUE  ONMCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBICHUTETLHOM M MPOrHOCTUYECKON (PYyHKUMHA (U3HUECKOU
TEOPHUH, poiib (HPU3MUECKON TeopuHu B (HOPMUPOBAHUU IPENCTABICHUN O (HHU3MUECKOM
KapTUHE MHpa, MecTO (PU3MUECKON KapTHHBI MHpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX MPEICTABICHUMN O IIPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3ydenune xypca ¢usuku yriayO0na€HHoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS
C Y4€TOM cofiepKaTeIbHBIX MEKIIPEAMETHBIX CBSI3eH C KypcaMu MaTeMaTUKH, OMOJIOTHH,
XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosicnpeomemnovle nonamus, CEA3AHHbLIE C U3YYCHUEM MEMO0068 HAYYHOZ20
no3nanua: SIBICHUE, HAYYHBIN (QakT, runore3a, puanyeckas BEIUYKHA, 3aKOH, TEOPHS,
HaAOJIOJIeHNe, SKCIIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHUE, MOrPEIIHOCTH
U3MEpEHUH, U3MepUTEIbHBIC TPUOOPHI, ITMppoBas 1adboparopusi.

Mamemamuxa: Pemenue cuctemsl ypaBHeHUH. Tpuronomerpudeckue GpyHKIINM:
CUHYC, KOCHHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKAECTBO.
BekTopel M MX NpOEKIMM Ha OCU KOOPAMHAT, CIIOKEHUE BEKTOpPOB. lIpomsBoaHbie
aneMeHTapHbIX GyHKuMi. [Ipr3Haku mogoOust TpeyroJbHUKOB, ONPEAEICHUE TUIOMAIU
I0CKHUX (uUryp u o0bémMa Ter.

Buonozus: >nexTpuyueckue sIBJICHUS B )KUBOW IPUPOJIE, KoJeOaTeIbHbIE JBUKEHUS
B JKMBOW TIPUPOAE, HKOJIOTMYECKUE PHUCKH MPH TPOU3BOJACTBE BJIEKTPOIHEPIHH,
AIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelpl, yIbTPa3BYKOBas IUArHOCTUKA
B MEJIMIIMHE, ONTUYECKUE SIBICHUS B )KUBOW MPUPOJIE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYypa TBEPIBIX TE,
MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CIIEKTPAJIbHbBIN aHAIIN3.

T'eocpagpua: marnuTHbIe MONMIOCa 3€MIIH, 3aJI€KW MAarHUTHBIX Py, (HOTOChEMKA
3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonocun:  TPUMEHEHHE  TOCTOSAHHBIX  MAarHUTOB,  DJIEKTPOMArHUTOB,
aNeKTpoABUTarelb SIkoOu, reHepaTop NEepeMeHHOro TOKa, MHAYKIIMOHHAS Me4b, JIMHUU
3JIEKTPONEPENAY, DJIEKTPOABUTATENb, pajap, PaaAuONPUEMHHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBU-neus, ynbTpa3ByKkoBasi IMarHOCTHKA B TEXHUKE, IPOSKIITMOHHBIN armapar,
BOJIOKOHHAsI OITHKA, COJIHEUHas Oarapesi, CIYTHUKOBBbIE NPUEMHHKHU, sAepHas
DHEPreTUKa U SKOJIOTMUYECKHE ACTIEKThI €€ Pa3BUTHSI.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OGPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pPE3yNbTaThl OCBOEHUS ydeOHOTro mpeamera «Du3MKa» TOIKHBI
OTpaXkaTb TOTOBHOCTb M  CIOCOOHOCTH  OOYYalOImIUXCS  PYKOBOJCTBOBATHCS
chopMUPOBAaHHON BHYTPEHHEH TMO3WIMEH JIMYHOCTH, CHCTEMOM II€HHOCTHBIX
OpHEHTAINH, TTO3UTUBHBIX BHYTPCHHUX YOCKICHUH, COOTBETCTBYIOIINUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUMCKOrO OOINECTBA, pPACHIMPEHUE >KU3HEHHOTO OIbITa W OIbITa
JNEATENBHOCTA B TPOILECCE pEANM3alMd OCHOBHBIX HAIpPaBJICHUN BOCIHUTATEIbLHOU
JIeSITeIbHOCTH, B TOM YHUCJIC B YACTH:

1) rpa:xkaaHcKoro BOCIMTAHUSA:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOW TMO3ULIHUM OOYyYaromierocss Kak aKTUBHOIO
Y OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 O0IIECTBA;

MIPUHSTHE TPAAULIMOHHBIX 00I11eYETTOBEYECKUX T'YMaHUCTUYECKUX
Y IEMOKPAaTUYECKUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TPAXKIAHCKOIO
00IIeCTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aMMOJACHCTBOBAThH C COLIMAIBLHBIMM MHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIMAMY U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOU JEATENBHOCTH;

2) NaTPUOTUYECKOr0 BOCTIUTAHUA:
c(hOpMUPOBAHHOCTH POCCUICKOMN TpaXAaHCKON UIEHTUYHOCTH, MATPUOTU3MA;
LICHHOCTHOE OTHOWIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHHSIM
POCCUICKHUX YUYEHBIX B 001ACTH (PU3UKHU U TEXHUKE;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

chOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0O W TPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAILHO-HPABCTBCHHBIE HOPMBI W IIGHHOCTH, B TOM YHCIIC
B JICATEIILHOCTU YYEHOIO;

OCO3HAHHE JJUIHOTO BKJIA/Ia B IOCTPOCHHUE YCTOWYNBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCITUTAHUA:
ACTETUYECKOE OTHOIICHHUE K MHUPY, BKJIIOYas 3CTCTHKY HAaydHOrO TBOPYECTBA,
npucyiero (u3nYecKoi HayKe;

S) TPyA0BOro BOCIIMTAHMA:

MHTEpeC K pa3nuuHbiM chepam npodecCUOHANbHOU AESTEIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (DU3UKOM U TEXHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIM BHIOOP OymyIen
npodeccun U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHbL;
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TOTOBHOCTbH U CTIOCOOHOCTH K 00pa30BaHUIO 1 CaMO00pa30BaHMIO B 00JIACTH (PU3UKH
Ha MIPOTSHKCHUH BCEH KU3HH;

6) PK0JIOrN4eCKOro BOCIUTAHHS

c(hOpMUPOBAHHOCTH IKOJIOTHIECKON KYJIbTYPhI, OCO3HAHUE III00aTHHOT0 XapaKkTepa
AKOJIOTMYECKUX MpoOIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHHUE JICMCTBUUA B OKPYXAIOIIEH CPEEe HAa OCHOBE
3HAHUA LEJEd YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA;

Pacmpenue ombiTa MEATEILHOCTH SKOJOTUYECKOW HAMpaBIEHHOCTH HA OCHOBE
UMEIOITUXCS 3HAHUH 110 (U3HUKE;

7) LEHHOCTH HAYYHOI' O MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS GU3NYECKON HAYKHU;

OCO3HAHHME LEHHOCTH HAyYHOH JeATENbHOCTH, TOTOBHOCTh B MPOLECCE U3YUEHUS
GU3MKKM  OCYIIECTBIIATH  MPOEKTHYIO W MCCIENOBaTEIbCKYIO  JCSTEIBHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE Y4eOHbIE JeiiCTBUS
ba3oBbie JJoruuyeckmne 1eMCTBUS:

CaMOCTOSITETIFHO (hOPMYJIMPOBATh M aKTYaIM3UPOBATh MPOOJIEMY, pacCMaTpUBAThH
€€ BCECTOPOHHE;

ONPENECIATH LEIU AEATEILHOCTH, 33/1aBaTh MapaMETPbl U KPUTEPUU UX JTOCTHKECHUS,

BBISIBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTPUBAEMBIX (PU3HMUECKUX
SIBJICHUSAX;

pa3pabaThiBaTh IUIAaH peHICHUs] MNPOoOJEMbI C YYETOM aHajiu3a HUMEIOIINXCS
MaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIBbHOCTb, OIEHMBATH COOTBETCTBUE PE3YIbTATOB
LIEJISIM, OLIEHUBATh PUCKHU MOCJIEACTBUN NEATECIBHOCTH;

KOOPJIMHUPOBATh U BBIMOJIHATH Pa0OTy B YCIOBHUSIX PEAIbHOIO, BUPTYaJILHOTO U
KOMOMHUPOBAHHOTO B3aMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX IMPOOJIEM.

Ba3oBble ucciaenoBaTe/ibCKue AeCTBHA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUYEBBIMA TIOHATHSIMH H METOJaMU
(bU3NIECKO HAYKH;

BJIQJICTh HAaBBIKAMHM Y4E€OHO-HCCIIEIOBATEILCKOH M TPOCKTHON NeATeThHOCTH
B o0mactu (U3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIHHOMY IOHCKY
METOJIOB PEIIEeHUs 3a/1a4 (PU3UUECKOTO COACPKAHUS, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
TIO3HAHUS;

BIQJICTh BHUJAMHU JCATENBHOCTH IO TIOJYYEHHUIO HOBOTO 3HAHHUS, €0
WHTEPIIPETAIIH, TIPEOOPa30BAHMIO U TIPUMECHCHHIO B PA3IMYHBIX YICOHBIX CHUTYAIUSX,
B TOM YHCIIE TIPU CO3J]aHUU YIEOHBIX MPOEKTOB B 00sacT PU3uKu;
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BBISIBJIATH PUYMHHO-CIICACTBEHHBIE CBA3H M aKTyaJlU3UPOBATh 33/1a4y, BHIABUTATh
TUNOTE3Y €€ pelIeHNs], HAXOUTh apryMEHThI JIJIsl I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH,
3a7aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHATM3MPOBATh TOJYYCHHBIE B XOJC PEIICHUS 3aJayd Pe3yJbTaThl, KPUTHICCKH
OLIEHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOPMYIMpPOBaTh COOCTBEHHbIE 3aJauyd B  00pa3oBaTesIbHON
JeSITeIbHOCTH, B TOM YHCIIE TIPU U3Y4YEHUU QU3HKH;

JaBaTh OI[CHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETh TIEPEHOCUTh 3HaHUS 1O (U3NKE B  MPAKTUYECKYIO  00JacTh
KU3HEACSTEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS M3 PAa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIC UJIEH, PEAIaraTh OPUTUHAIBHBIC TIOJIXObI U PEIICHHUS,

CTaBHUTH MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOLINE alTbTEPHATUBHBIEC PEIICHUS.

Pabora ¢ undgopmanmei:

BIAJCTh HABBIKAMHU TMOJy4CHUs HWHPOpMAIMK  (U3HUYECKOTO COACPKAHUS
U3 HWCTOYHHMKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIICCTBISATh TIOWCK, aHAJU3,
CHUCTEMATH3alUI0 W WHTEPNpPETAUi0 WHPOPMAIIMK PA3TAYHBIX BHIOB H  (GopM
MIPEICTABIICHUS;

OILICHUBATh JIOCTOBEPHOCTH MH(OpMAITNH;

UCTIONIh30BaTh CpeICcTBa MH(DOPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHIM
B PpEIICHMM KOTHUTUBHBIX, KOMMYHHMKAaTHBHBIX ¥ OpPraHU3allMOHHBIX 3a1ad
c coOmojieHueM TpeOOBaHUM HSPrOHOMHKH, TEXHUKH OE€30MaCHOCTH, THUTHEHBI,
pecypcocOepexeHus, TMPaBOBBIX W OTHYCCKUX HOPM, HOPM HH(POPMAITMOHHOU
0e30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COJEPKAHHS B Pa3IMYHBIX (opMarax ¢ yd&ToM
Ha3HaueHUs HMHPOpPMAIMU W 1IEJCBOW ayAUTOPUH, BbIOMpas ONTHUMAIbHYIO (opmy
MPEJICTABIICHUS U BU3yaJTU3allHH.

KoMMyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA:

OCYIIECTBJIATh OOIICHHE Ha YPOKaX (DU3UKU U BO BHE-YPOUHOM JEATEIHHOCTH;

pacrno3HaBaTh MPEANOChUIKM KOHMIMKTHBIX CUTYaIlui U CMATYaTh KOH(IIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIAraTh CBOXO TOUYKY 3PEHHUSA C UCIIOIB30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHIUBUAYATHLHOW PaOOTHI;

BEIOMPATh TEMATUKY U METOJIBI COBMECTHBIX JIEHCTBUH C y4ETOM OOIIHMX HHTEPECOB,
Y BO3MOXXHOCTEW Ka)KJI0r0 4I€Ha KOJIJIEKTHBA,;

[IPUHUMATH LIEJIA COBMECTHOM JIEITEIbHOCTHA, OPraHU30BbIBATh U KOOPIAUHUPOBATH
JIEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IJIAH JECUCTBUN, PACTIPEAECIATH POJIA C YUETOM
MHEHHUH y4aCTHUKOB, 00CYXaTh pe3yJbTaTbl COBMECTHOU pabOTHhI;

OLICHMBATh KAaueCTBO CBOETO BKJIAJa W KaXKJOrO YYaCTHHUKA KOMaHJIbI B OOIIWIN
pe3yJIbTaT MO pa3padOTaHHBIM KPUTEPHSIM;
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npejjiaratb  HOBbIC  IIPOCKTHI, oncHuBaTb HWACK C IIO3UMIIMKM  HOBHU3HBI,
OPUIHHAJIbHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

OCYIICCTBIATh IMO3UTUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHLIX CUTYyAlIUAX,
IMPOABJIATb TBOPUYCCTBO U B006pa)I<GHI/Ie, OBITH HMHHUITNUAaTUBHBIM.

PerynsiTuBHBIC YHHMBEpPCAJIbHbIE YUeOHbIE 1eCTBU S
Camoopranmzanmus:

CaMOCTOSITEJIbHO ~OCYILECTBIISATh MMO3HABATENbHYIO JIEATENLHOCTh B  00JacTU
(U3HUKY U ACTPOHOMUH, BBISABIIATH IPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIE
3a]1a4;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PELICHUs PacUE€THBIX W KAYECTBEHHBIX 3ajad,
IUIaH BBIMOJHEHUS MPAKTHUYECKOH paboThl € Y4ETOM HMEIOUIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYAaLHsIM;

pacupsATh paMKHd Y4eOHOro IIpeIMETa Ha OCHOBE JIMYHBIX IPEANOYTEHU;

JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHUPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTh
32 pEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3pYIULMU B 001acTu (PU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHBINA U KYIbTYPHBIM YPOBEHb.

CaMOKOHTP 0J1b, YMOIHOH AJILHBIH HHTEJIJIEKT:

JaBaTh OIICHKY HOBBIM CHTYyallUsSIM, BHOCHTH KOPPEKTHBBI B JICATEIHHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJILTATOB IIETISM;

BJIaJICTh HABBIKAMHU IO3HABATEIILHOW PEe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JICWCTBUI M MBICTMTEIBHBIX MPOILIECCOB, UX PE3YJILTATOB U OCHOBAHUH;

UCTIOJIb30BaTh TPUEMBI peIeKCHH JUIS OLEHKH CHUTYallMH, BBIOOpa BEPHOTO
pCIICHHUS;

YMETh OIICHUBATh PHCKU M CBOCBPEMEHHO TPUHUMATD PEIICHUS TI0 UX CHUKCHHIO;

MPUHUMATh MOTHBBI M QpTYMEHTBI IPYTHX MTPH aHAJTU3€ PE3YJIbTATOB JCSITEILHOCTH,

IIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOUHCTBA,;

MPUHUMATh MOTHBBI M QpTYMEHTBI IPYTHX [P aHATTU3€E PE3yIbTaTOB JeATCILHOCTH;

NPU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporecce AOCTHXKEHHS JUYHOCTHBIX PE3yJAbTATOB OCBOCHHS IPOTPAMMBI
110 (pHBHKE IS YPOBHS CPEIHEr0 00IIeTo 00pa3oBaHus y 00 yJarOIIMXCS COBEPIICHCTBYETCSI
IMOYUOHATILHBIL UHMEILIeKM, TIPEATIONAT AN cHOPMUPOBAHHOCTD:

CaMOCO3HAHMS, BKJIIOYAIONIETO CIIOCOOHOCTh IMOHMUMAaTh CBOE 3MOIMOHAIHHOE
COCTOSTHUE, BUJICTh HAIPABJICHUS Pa3BUTHS COOCTBCHHOM YMOIMOHAIBHOM cepbl, ObITH
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMS, BKIIOYAIOMIETO CAMOKOHTPOJb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTH 32 CBOE MOBEACHUE, CIIOCOOHOCTD allTUPOBATHCS K SMOIIMOHAITLHBIM
U3MEHEHUSM U TPOSIBIIATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;
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BHYTPEHHEH MOTHBALMM, BKJIIOYAKONIEH CTPEMIICHUE K JOCTHXKEHUIO LEIU U
yCIIEXy, ONTUMH3M, HWHUIHATUBHOCTb, YMEHHUE JEHCTBOBATH, MCXOId W3 CBOHUX
BO3MOXKHOCTEH;

SMITATHH, BKIIIOYAIOIIEH CIOCOOHOCTH ITOHMMAaTh HMOIMOHAJIBHOE COCTOSTHHUE
JPYTUX, YYUTHIBATh €r0 MPU OCYILIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
CONEPEKNBAHMUIO;

COIIMAIBHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISATH MHTEPEC U pa3pemniaTh KOHMIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K koH1y 00y4yeHus B 10 kiiacce npemMeTHbIE pe3yJIbTaThl HA YTIyOJEHHOM YPOBHE
JOJDKHBI OTpaXxaTb C(pOPMUPOBAHHOCTH y 00YUaIOIIHUXCSI YMEHUM:

MOHUMATh POJib (U3UKK B SKOHOMUYECKOM, TEXHOJIOIMUYECKOU, HKOJIOIMYECKOM,
COLIMAJILHOM W ATHUYECKON cdepax HesiTeILHOCTH YeJOBEKa, POJib U MECTO (DU3UKHU
B COBPEMEHHOM  HAyyHOM  KapTUHE  MHUpa,  3HAYEHHUE  OMNMUCATEIbHOM,
CHUCTEMAaTU3UPYIOLIEH, OOBSICHUTEIPHON U MPOTrHOCTUYECKOW (GYHKIHMHN (U3HUECKO
TEOPHUH — MEXAHWKH, MOJICKYIAPHOW (U3UKH W TEPMOJUHAMHUKHU, POJb (PU3HUecKoit
TEOpPHH B POPMHUPOBAHUU MPEACTABICHUN O (PU3MUECKON KapTHHE MUPAa;

pa3nuyaTh YCIIOBHS MPUMEHMMOCTH Mojeied (U3NYECKUX Tel M MPOIECCOB
(s1BJIEHMIT): MHEpIUAaNbHAs cUCTeMa OTCUYETa, a0COMIOTHO TBEPAOE TEI0, MaTepraibHas
TOYKa, PaBHOYCKOPEHHOE JBHXKEHUE, CBOOOJIHOE TMaJieHue, alCOJIIOTHO yIpyras
nedopmariysi, abCOMOTHO YNpyroe M aOCOMIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJEIU
ra3a, *XUJKOCTH U TBEPAOTro (KpUCTAININYECKOr0) Tela, eaIbHbIN I'a3, TOUEUHBIN 3apsij,
OTHOPOJIHOE JJIEKTPUYECKOE MOJIE;

pa3nuyuarh ycloBUs (TpaHUIIbI, 00JACTH) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
NOHMMAaTh BceoOLMi XapakTep (QyHIAMEHTAIbHBIX 3aKOHOB M OrPAaHUYEHHOCTh
MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAaHUYECKUE MPOLECCHl U SBJICHUS, HCHOJb3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBl MEXaHUKH (OTHOCHUTEIBHOCTh MEXaHHYECKOIO
JBUKEHUSA, (OpMYJbl KHHEMATHKUM PAaBHOYCKOPEHHOI'O JBUKEHHsS, MpeoOpa3zoBaHUs
lNanuies niis CKOPOCTU U MEpEMENICHUS, 3aKOHbI HbI0TOHA, MPUHIUIT OTHOCUTEIBHOCTH
lanunes, 3akOH BCEMHPHOIO TATOTEHMS, 3aKOHbI COXpPAaHEHUS HMITyJbCa U
MEXaHUYECKOW SHEPruu, CBsi3b PabOThl CHJIBI C U3MEHEHHUEM MEXaHUYECKOW SHEPruu,
yCIIOBUSI paBHOBECHs TBEPIOTO Teja), MPU STOM MCIOIB30BaTh MaTeMaTH4YeCKOe
BBIP@KCHUE 3aKOHOB, YKAa3bIBaTh YCJIOBUA MPUMEHUMOCTH (U3NYECKUX 3aKOHOB:
npeoOpa3oBanuii ["anumes, BToporo u TpeTbero 3akoHoB HpI0TOHA, 3aKOHOB COXpaHEHUS
UMITYJIbCA U MEXaHUYECKOW SHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBATH U OOBACHSTH TEMJIOBbIE MPOIIECCHI U SBJICHUS, UCIIONIb3Ysl OCHOBHbIE
nosioskeHust MKT 1 3akoHBI MOJIEKYIISIPHON (DM3UKHK U TEPMOJIUHAMUKH (CBSI3b TABJICHU S
UJICAIBHOIO Ta3a CO CpPEAHEW KHUHETUYECKOM JHEPruer TEIUIOBOTO JBHXEHHUS U
KOHIICHTPALIMEN €r0 MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEIHEN KUHETUYECKOU

33



®enepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (yriayO0naéHHBIA YPOBEHB)

SHEpPruell TEIUIOBOrO JBHWKEHHUS €ro 4YacTHIl, CBS3b JaBICHUS HACAIBHOIO rasa
C KOHIIEHTPALUEN MOJIEKYJ U €r0 TEMIIEPaTypou, ypaBHeHne Menaeneesa—Kiamneipona,
NEPBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUs SHEPIHH B TEIJIOBBIX IMpoIlieccax),
MpU 3TOM HCIOJIb30BaTh MAaTEMATUYECKOE BBIPAKCHUE 3aKOHOB, YKAa3bIBaTh YCJIOBHS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kiianenpona;

aHAJIM3UPOBATh M OOBACHATH DJECKTPUUYECKHUE SIBJICHUS, HMCIOIb3ysd OCHOBHBIC
MOJIOKEHUS M 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXPAHEHUs 3JIEKTPUUECKOTO 3apsija,
3akoH KynoHa, MOTEHIIMaIbHOCTh JEKTPOCTATUYECKOTO MOJIA, HPUHIIUN CYNEPHIO3ULIUN
BJIEKTPUYECKUX TMOJIEH, TTPU 3TOM YKa3bIBasi yCIOBUS MMPUMEHUMOCTH 3akoHa KyrnoHa, a
TaK)K€ MPAKTUYECKU Ba)KHbIE COOTHOILICHMS: 3aKoHbl OMa g ydacTka LEenu u
JUIST 3aMKHYTOM 3JIEKTpUYeckod 1enu, 3akoH Jxoyms—Jlenma, mpaBwia Kupxroda,
3akoHbl Dapajies s 3IEKTPOIN3a);

ONMMCHIBaTh  (PU3WYECKHE TIPOIECCHl W SBJICHUS, WCIOIB3YyS  BEIMYHHBI:
IepEMENIEHNE, CKOPOCThb, YCKOPEHUE, MUMIIYJIC T€la W CHCTEMBI TE€J, CHAJIA, MOMEHT
CUJIbl, JABJICHUE, IMOTECHUUAJIbHAS SHEPrusl, KUHETHYECKash SHEpPrusi, MEXaHUYECKas
3Heprusi, paboTa CHIBI, LEHTPOCTPEMUTEILHOE YCKOPEHHE, CHJIA TSKECTH, CHUJia
YIIPYTOCTH, CUJIa TPEHUS, MOIIIHOCTh, SHEPIUsl B3aUMOCHCTBUS Tena ¢ 3eMieil BOIU3u
e€ TMOBEPXHOCTH, DHEPrusi ympyroi nedopmanuu TPYKHHBI, KOJIUYECTBO TEIUIOTHI,
abcoiroTHasE Temmeparypa Tena, paboTta B TEPMOIWHAMHKE, BHYTPEHHSISI JIHEPTUs
UJCJIbHOTO OJTHOATOMHOIO r'a3za, paboTa MI€aIbHOTO T'a3a, OTHOCUTENIbHAS BJIAXKHOCTh
Bo3ayxa, KIIJ[ wmageampHOro  TEIUIOBOrO  JIBUTATENS;  DJIEKTPUYECKOE  MOJIE,
HaMpsHKEHHOCTD JJIEKTPUUYECKOTO TMOJIs, HANPSKEHHOCTH TOJS TOYEYHOIO 3apsija Wiv
3apsKEHHOr O 11apa B BAKYYME U B JUAJIEKTPUKE, ITIOTEHIIUAT AJIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHUIMAJIOB, AJEKTPOJABUKYIASA CUJla, CHJIa TOKA, HAIPSKEHUE, MOILIHOCTh
TOKa, JJIEKTpUYECcKass EMKOCTh IUIOCKOIO KOHJIEHCATOPa, CONPOTHUBIICHUE y4acTKa LU
C TMOCIENOBATEIIbHBIM M  MapaJUICJIbHBIM  COCIMHEHUEM PE3UCTOPOB, DHEPrus
AJIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSICHATh OCOOCHHOCTU TPOTEKAHUS (PUIUYECKUX SIBICHUM: MEXaHHUYECKOE
JBUKEHHE, TETNIOBOE JIBI)KEHUE YaCTHUI] BEIIECTBA, TETJIOBOE paBHOBECHE, OPOYHOBCKOE
newkenne, auddys3us, wucmapeHue, KUIMEHWEe W KOHJCHCANWs, IUIABICHUE U
KpUCTAJUIN3ALIUS, HaIlpaBJIEHHOCTh TEIUIONEPEAAYH, AIEKTPU3ALIMS TEN,
SKBUMOTEHIHAIBHOCTD MMOBEPXHOCTH 3APSIKEHHOTO TPOBOHHKA,

MPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEJIMUMHBI OT JIPYron
C HCIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHUW, NPU 3TOM KOHCTPYHPOBATHh YCTaHOBKY,
(buKCHpOBaTh PE3YNBTATH MOJYICHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHJIC
rpadukoB ¢ Y4€TOM aOCOMIOTHBIX MOIPEUIHOCTE W3MEpPEeHUM, JeNaTh BbIBOAbBI
10 PE3yJIbTAaTaM KCCIICIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC HM3MEPEHUS (PUBMYECKHUX BEJIWYWH, MPU ITOM BBIOMPATH
ONTUMAJIbHBIA METOJ H3MEpPEHHS, OIICHUBATh AaOCONIOTHBIE ¥ OTHOCHUTEIIbHBIE
MOIPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHHU;
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MPOBOAUTH OIBITBl 1O MPOBEPKE MPEII0KEHHOM THUIIOTE3bl: IUIAaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBATh MOJTYYCHHbIC
pPE3YyABTAThI U AENATh BBIBOJ O CTATyCE MPEAJIOKEHHON TUITOTESbI;

coOroaTh MpaBuiia 6€30MacHOro TPy/ia MPH MPOBEJACHUH HCCIISIOBAaHUHN B paMKax
y4e0HOr0 3KCIEpPUMEHTa, MPaKTUKyMa M Y4eOHO-MCCIIEIOBATEIbCKOM M IMPOEKTHOU
NESATeIbHOCTH C KCIOJb30BAaHUEM W3MEPUTEIIbHBIX YCTPOMCTB W JTaOOPATOPHOIO
000py10BaHHUS;

pemarh pacu€THbIC 3ajjadyd C SIBHO 3aJJaHHOM W HESBHO 3aJlaHHOW (u3nyeckon
MOJIEJIbIO: HA OCHOBAaHWHU aHAJIM3a YCJIOBHUS OOOCHOBBIBATH BBIOOP (PU3HUECKON MOJIENH,
OTBeUaroIel TpeOOBaHUAM 3a/1a4u, MPUMEHATHh (DOPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
NoCTyJaThl (U3UYECKUX TEOPUMl MPH MCIOJb30BAHUM MATEMAaTHUYECKUX METO/O0B
peleHust  3a1ad, MPOBOJWUTH PACYE€Tbl HA OCHOBAaHWHM HWMEIOIIMXCS  JITAHHBIX,
AQHAJIM3UPOBATH PE3YJIBTATHl U KOPPEKTUPOBATH METObI PELICHUS C YYETOM IOJIYY €HHBIX
pPE3YJIbTATOB;

pemraTh KadeCTBEHHBIC 3a7add, TPeOyIOIMe NPUMEHEHHUS 3HAHWN W3 Pa3HBIX
pa3nenoB Kypca (U3MKHM, a TakKe HHTEerpaluud 3HaHUW W3 JpPYruxX MOpeIMEeTOB
€CTECTBEHHO-HAYYHOI0 I1MKJA: BBICTPAUBATH JIOTUYECKYK) IEMOYKY PACCYKICHUU
C OIOPOM Ha U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUECKHUE SBIICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS Il OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboOThl M3MEPUTETHHBIX TPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U TEXHOJIOTHUYCCKUX
IIPOLIECCOB;

MPUBOAUTL TPUMEPHI BKJAJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHUE HAYKU, B OOBSICHEHUE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHI;

aHAJIM3UpPOBAaTh U OIEHUBATh TOCIEJACTBUS OBITOBOM M MPOU3BOJACTBEHHOMN
NESTENHbHOCTA YEJIOBEKa, CBA3aHHOM C (U3HMYECKUMHU TIpOIeccaMu, C TO3UIUN
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUM O paIlMOHATILHOM MPUPOONOIb30BAHNUH,
a TaK>K€ pa3yMHOM MCITOJIb30BAaHUH JOCTUKEHUN HAYKH U TEXHOJIOTHUH JIJIs1 JATbHEUIIIETO
Pa3BUTHSI UETTOBEUYECKOTO OOIIECTBA;

NPUMEHATh pa3fuyHble CcHocoObl paboThl ¢ uHPoOpManuen (GU3NIECKOro
COJIEpaHUSI C KCIOJB30BAHUEM COBPEMEHHBIX WH()POPMAIIMOHHBIX TEXHOJOTHM, MpH
3TOM HCIOJIb30BaTh COBPEMEHHBbIE HWH()OPMAIIMOHHBIE TEXHOJOTMH [JIsl TIOUCKA,
nepepaboTKM M TOPeIbsBICHUS Y4eOHOM M HAyYHO-TOMYJISIpHOW WHMOpMAIINH,
CTPYKTYPHPOBAaHUS W HWHTEpPIpETannd WHOOPMAIMK, TOJIYICHHOW U3 Pa3TUIHBIX
MCTOYHUKOB, KPUTHUYECKH aHAIM3UPOBATH MOIYHaeMyr0 MH(DOpMAIMIO U OLEHUBATH €€
JIOCTOBEPHOCTH KAK HA OCHOBE UMEIOIINXCS 3HAHUM, TAK U HA OCHOBE aHAJIM3a UCTOYHUKA
uHbOpMaINH;

MPOSIBJIATh OPraHU3allMOHHBIE M II03HABATEIbHBIE YMEHUS CaMOCTOATEIHLHOIO
npuoOpeTeHUs] HOBBIX 3HAHUW B TMPOIECCE BBITIOJIHEHUS MPOCKTHBIX U Yy4eOHO-
UCCJIeIOBATEIbCKUX PadoT;

paboTarh B IPYIIIE C UCTIOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH, MIIAHUPOBATh
paboTy Tpynmbl, palMoOHAIBLHO paCHpeleNsaTh JEATeIbHOCTh B HECTAHIAPTHBIX

35



®enepanbHas pabouas nporpamma | dusuka. 10—11 knaccesl (yriayO0naéHHBIA YPOBEHB)

CUTYyalusX, aJlcKBaTHO OIICHUBATh BKJIAJ KAKIOTO M3 YYACTHHKOB T'PYIIBI B PEUICHUE
paccMarpuBaeMoi TpoOJIeMBI,

OpOSIBISITH ~ MOTHBAIMI0O K Oynymed  mpodecCHOHAaTbHOW — NIeATENbHOCTH
0 CTICMATTLHOCTSIM (DU3HKO-TEXHUYECKOTO MPO(HIIS.

K koH1y 00ydyenus B 11 kjiacce npemMeTHbIe pe3yJibTaThl Ha YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YUAOIIUXCS YMEHUI:

MOHUMATh PoOJib (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTHYECKOM, COIMaIbHON U
ATUYECKON cepax AESATEIbHOCTH YENIOBEKa, pOJib U MECTO (UM3UKH B COBPEMEHHOMN
Hay4YHOW KapTHUHE MHUPA, POJIb ACTPOHOMHHU B MPAKTUYECKOMN IESITEIbHOCTH YEJIOBEKA U
JanbHeNIeM Hay4YHO-TEXHHYECKOM pa3BUTHUH, 3HAYCHUE OIMCATENBHOM,
CUCTEMATU3UPYIONIEH, OOBICHUTEIBHOM W MPOrHOCTUYECKON (QYHKIUH (Quanyeckoin
TEOPUH — DJIEKTPOJAUHAMUKH, CIECIUATBHON TEOPUU OTHOCHTEIBHOCTH, KBAaHTOBOW
¢usuku, ponb QunUeckord Teopuu B (HPOPMHPOBAHUH MPEACTABICHUN O (U3NUECKON
KapTUHE MHpa, MeCTO (PU3MUECKON KapTUHBI MHpa B OOIIEM pSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJCTABICHUN O MPUPOJIE;

pa3nuyaTh YCIOBHS MPUMEHMMOCTH Mojenell (U3nuecKux Teld U MPOLECCOB
(SIBIEHMIT): OJHOPOJHOE  DBJIEKTPUYECKOE W  OJHOPOJHOE MArHUTHOE  IOJI,
rapMOHUYECKHE KOJeOaHUs, MaTeMaTU4YeCKUW MAaATHHUK, HACaIbHBIM MNPYKUHHBINA
MasiTHUK, TApMOHUYECKHE BOJIHBI, UCAbHBIN KOJeOaTeIbHbI KOHTYp, TOHKAs JIMH3A,
MOJIETIE aTOMa, aTOMHOTIO Siipa U KBAaHTOBOM MOJIEIIN CBETA;

paznuyaTh yCJIOBHS (TpaHUIlbl, 00JIaCTU) MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB,
MOHMMAaTh BCEOOIMI XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OrPaHUYCHHOCTH
MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATH U OOBIICHATH AIEKTPOMATHUTHBIE MPOLIECCHI U SIBJICHUS, UCIIONB3YS
OCHOBHBIE TIIOJIO)KEHUS U 3aKOHBl DJIEKTPOAMHAMUKM W CHEHUAIBHOM TEOPUHU
OTHOCUTEJIBHOCTH (3aKOH COXPaHEHUs 3JIEKTPUUYECKOro 3apsjaa, cuia Ammepa, cuia
Jlopenua, 3aKOH 3JICKTPOMAarHUTHOM WHAyKIMU, npaBwio Jlenuna, cBsa3p OC
CaMOMHIYKLIUH B DJIEMEHTE JIEKTPUUYECKOM LENH CO CKOPOCThIO M3MEHEHHUS CHIIbI TOKa,
MOCTYJAThl CHEIUATBHOU TEOPUH OTHOCUTEITLHOCTH DUHILITEHHA);

AHAIM3UPOBATh W OOBSACHATH KBAaHTOBBIE IIPOLECCHl W SIBJICHUS, HUCHOJb3YS
MOJIO’KEHUSI KBAHTOBOM (PU3MKM (ypaBHeHHE DUHINTEHA st poTodPdeKTa, nepBbiii U
BTOPOM mocTynaThl bopa, MpUHITUIT COOTHOIICHHUS HeompenenaéHHoctei I eitzendepra,
3aKOHBI COXPAHEHUs 3apsIOBOrO U MAacCOBOI'O YMCEII U DHEPTUM B SJAEPHBIX PEAKLMIX,
3aKOH paJIMOAKTHUBHOTO pacraja);

ONMUCHIBATh  (PU3MYECKHE TMPOLECChl U SABJICHUS, WCMOIb3YS  BEJIMYMHBIL:
HaIIpSOKEHHOCTD  QJIEKTPUYECKOIO MOJIA, NOTEHIMAN JJIEKTPOCTATUYECKOro ITOJI,
Pa3HOCTh TMOTEHUHUAJIOB, JJEKTPOABWKYIIAs CHUJIA, WHIYKUHUS MarHUTHOTO MOJS,
MarHUTHBIM TOTOK, cwia AMiepa, HWHAYKTUBHOCTb, JJIEKTPOABMXKYILAsS CuUJa
CaMOMHJYKIIUHM, DHEPrusi MarHUTHOTO TOJII MPOBOAHUKA C TOKOM, PEISITUBHCTCKUUN
UMITYJIbC, TOJHAsI SHEPIusi, SHEPrus MOKOsI CBOOOJHON YaCTHIIbL, SHEPTUS U UMITYJIbC
(oTOHA, MAaCCOBOE YUCIIO U 3aps] SApa, SHEPTUs CBSI3U S/pa;
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OOBSICHATH OCOOCHHOCTH TMPOTEKAHUS (PU3NUYECKHUX SBICHHUM: AJICKTPOMarHUTHAs
WHIYKIUS, CAMOMHIYKIIMS, PE30HAHC, MHTEPPEPEHIINS BOJIH, NUQPPAKIUs, TUCIIEPCHS,
MOJIHOE BHYTpPEHHEE OTpakeHue, gorodnekrpuueckuit radpdext (dhotoaddekr), ampda-
u OeTa-pacnafibpl sifep, raMMa-u3IydeHue saep, Gu3ndeckue MPUHITUIBI CIEKTPATBHOTO
aHajm3a u paboTHI Jla3epa;

OTIPECIIATH HAIIPABJICHUE WHIYKITMH MAarHUTHOTO TIOJISI TPOBOHUKA C TOKOM, CHJIBI
Awmmnepa u cuibl JlopeHia;

CTPOUTh HU300pakeHHe, CO37AaBaeMoe IUIOCKUM 3€pKaJioM, TOHKOW JIMH30H, U
PacCUHTHIBATH €TI0 XapaKTEPUCTHKU;

MPUMEHSATh OCHOBOMOJIATAIONINE ACTPOHOMHYECKUE TOHSTHS, TEOPUU U 3aKOHBI
JUIST aHaiuW3a W OOBSICHEHWS (PU3NUECKHX TIPOIECCOB, MPOUCXOMAIINX B 3BE3MAX,
B 3BE3/THBIX CHCTEMAaX, B MEKTAIAKTHYECKOU Cpeie; MBIKEHUS HEOCCHBIX TEJl, SBOTIOITUU
3BE30 U BeeneHHoi,

MIPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTEH (DU3MYECKUX BEIMYWH C UCIIOTH30BAHUEM
MPSIMBIX U3MEPEHUH, P ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTaThI
MOJIYUCHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHAEC TIpaduKoB C y4ETOM
a0COJIOTHBIX ~ TOTPEITHOCTEH W3MEpPEHWH, JenaTh BBIBOABI IO  pe3yJbTaTam
WCCIICTIOBAHUS,

MPOBOAUTH KOCBEHHBbIE M3MEPEHHsS] (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOMpATH
ONTHUMAJIbHBIA METOJ H3MEpPEHUs, OIICHUBAaTh aOCOJIOTHBIE W OTHOCUTEIHHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;

MPOBOAWTH ONBITHI IO TPOBEPKE TMPEIJIOKCHHONW THITOTE3bl: IIAHUPOBAThH
IKCIIEPUMEHT, COOUpATh IKCIIEPUMEHTAJILHYIO YCTAHOBKY, aHAIM3UPOBATH MOJYUCHHbIE
pE3yJIbTATHI U IeTIaTh BBIBOJI O CTATyCE MPEAJIOKEHHOU TUTIOTE3HI;

OIMMCHIBATh METO/IbI TTOJIYUCHUSI HAYYHBIX aCTPOHOMHYECCKUX 3HAHU;

co0roaaTh nmpaBuiia 6€30MacHOro Tpy/ia Mpy MPOBEICHUH UCCIIEIOBAHUM B paMKax
y4e0HOTO JKCIEPUMEHTa, MPaKTUKyMa M Y4eOHO-MCCIIEIOBATEIbCKOM M IMPOCKTHOM
NESATENBbHOCTH C WCIIOJIb30BAaHUEM HW3MEPUTEIBHBIX YCTPOMCTB W JabOPaTOpPHOIO
000py10BaHHUS;

pemath pacu€THhIE 3a/lauyd C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (uU3mdeckoit
MOJIEITBIO: Ha OCHOBAHWH aHAJIM3a YCIIOBUS BRIOUpATh (PH3NYECKHE MOJIEIH, OTBEUAIOIIINE
TpeOOBaHUSIM 3a7auM, MPUMEHATH (HOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThI
bu3nUecKuX TEOpUH MpU UCHOIH30BAaHUU MaTeMaTHYECKUX METOJOB PEIICHUs 3a/ad,
MIPOBOJINTH PacuEThl HA OCHOBAaHUY UMEIOIINUXCS JaHHBIX, aHATM3UPOBATh PE3YIIbTATHl U
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUETOM MOJIYUEHHBIX PE3YyJIbTaTOB;

peliath KayeCTBEHHBbIE 3ajauM, TPeOyrolIue MPUMEHEHUsT 3HAHUW M3 Pa3HBIX
pa3nenoB Kypca (GU3WKMA, a TakKe HHTETpald 3HAHUN W3 JPYIHX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAWBaTh JIOTUYECKYIO IICTIOYKY PaCCyKICHUH
C OITOPOY HA U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UICCKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS NJisi OOBSICHEHHS OCHOBHBIX IPHUHIIUIIOB
paboOThl M3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB W TEXHOJIOTHYECKUX
TIPOIIECCOB;
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OPUBOANTH MPHUMEPHl BKIAJAa POCCUUCKHX M 3apyOeXKHBIX YUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPYKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH
U TEXHOJIOTUH;

aHAJIM3UPOBATh W OLEHUBATH IMOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHOU
NEeSTENbHOCTA YEJIOBEKa, CBA3aHHOM ¢ (U3MYECKUMHU TNIpoleccaMu, C MO3UIUN
AKOJIOTMYECKOM 0€30MacHOCTH, MPEACTABICHUH O PAIMOHATILHOM MPUPOONOIb30BAHU U,
a TAK)K€ Pa3yMHOM HCIIOJIb30BAaHUH JOCTMKEHUN HAYKH U TEXHOJIOTUH IS JAIbHEUIIIETO
Pa3BUTHSI UEJIOBEYECKOTO OOILECTBA;

MPUMEHATh pa3uyHbie CHOCcOObl paboThl ¢ wuHpopManuen ¢GU3NIECKOro
COJEpXaHUs C HCIOJb30BAaHUEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJOIUH,
IpU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHBIE TEXHOJOTUU AJI1 TOMCKA,
nepepaboTKu M OPEIbsBICHUS Y4YeOHOM M HAyYyHO-NOMYJIApHOW uWH(MOpMauu,
CTPYKTYPUPOBAaHUA W HHTEPHOPETAUUH WH(OOPMALMK, MOJIYYEHHOW U3 Pa3IuYHBIX
UCTOYHHKOB, KPUTUYECKU aHAM3UPOBATH MOTy4yaeMyr0 MH(GOPMAIUIO U OLICHUBATh €€
JIOCTOBEPHOCTH KaK HA OCHOBE UMEIOIINXCSA 3HAHUM, TAK U HA OCHOBE aHAJIM3a UCTOYHUKA
uHpopMaIuu;

MPOSIBJIAITh OPraHU3allMOHHBIE W TIO3HABATEJIbHBIE YMEHHSI CaMOCTOSTEIBLHOIO
NPUOOPETEHUST HOBBIX 3HAHWM B TIPOIECCE BBINOJHEHUS MPOEKTHBIX W Y4eOHO-
UCCIIEIOBATENbCKUX paboT;

paboTaTrh B IpyMIe ¢ UCIOJHEHUEM Pa3IMYHbIX COIHMAIBHBIX POJIEH, MJIAaHUPOBATh
padoTy TpyMNIbl, pPalUOHAIBHO pPACHpPENessTh MAESITeIbHOCTh B HECTaHIAPTHBIX
CUTYyalUsIX, aJIeKBATHO OLICHUBATh BKJIAJ KaKJIOTO U3 YYaCTHUKOB I'PYIIBI B PELICHUE
paccMaTpuBaeMoi poOJIeMBbl;

NpOSBIATh  MOTHUBAIIMIO K  Oyaymed  npodeCcCMOHAIBHOW — JI€ATEIbHOCTH
10 CIIEHHUATTBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPUIIS.
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