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IHHOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3nMke Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOXKEHHM W TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS
OCHOBHOW 0O0Opa3oBarenbHON mporpammsl, mpenacrapieHHbix B GI'OC COO, a
TaK¥Ke

®denepanbHoro 3akoHa or 29 ngexadps 2012 roma Ne 273-d3 «0O6
obpazoBanuu B Poccuiickoit @eaeparn» (¢ UBMEHEHUSIMU U JIONIOJTHEHUSMM );

[Topsinka opraHM3alMu W OCYIIECTBICHUS 00pa30BaTEIbHOU ACATEIHHOCTU
M0 OCHOBHBIM OO0IIeOOpa30BaTEeNbHBIM IIpOorpaMMaM -  00pa3oBaTEIbHBIM
mporpaMmMaM HayajabHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHero OoOIero
oOpa3oBaHus, YTB. MpHKa3oM MuHuctepcTBa mpocsBemenus PO or 22.03.2021
Nell5;

denepanbHOTO TOCYAAPCTBEHHOTO O0Pa30BaTENBLHOTO CTaHIApTa CPETHErO
ob1iero oopaszoBanus (yrBepxkaeH [Ipukazom MunuctepctBa npocseiierus PO ot
17 mas 2012r. Ne413 «OO0 ytBepxkaeHuu (peaepabHOrO TOCyAaPCTBEHHOIO
00pa3oBaTEIBLHOIO CTAHAAPTA CPETHEr0 OOIIEro 00Opa30BAHUNY);

IIpukaza Munnpocsemenuss Poccum ot 12.08.2022 N 732 "O BHeceHun
n3MeHeHuii B DenepanbHbld TOCYJIAapCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT
CpPEIHEro OOIIEro, yTBEPAKACHHBIN MPUKA30M MUHUCTEPCTBA 00pa30BaHUS U HAYKU
Poccniickont @enepanun ot 17 mas 2012 r. N 413"

[Ipukaza Munuctepcta npocsemieHust PO ot 23 Hosi6ps 2022 r. Ne 1014
"O6 yTBepxkaeHun deaepaibHON 00pa3oBaTeIbHON MPOrPaMMbI CPEIHETO OOIIETOo
oOpazoBanus"

[Ipukaza Munnpocsemenus Poccuu ot 21.09.2022 N 858 "O6 yTBepxkIeHUn
dbenepaibHOTO TEpeyHs Y4YEeOHUKOB, JOMYHIEHHBIX K HCIOJIb30BAHUIO TMPU
peanu3alMd HMEIOMIMX TOCYJApCTBEHHYIO aKKpPEAUTAIMI 00pa30BaTEeIbHBIX
OporpaMM HAYadbHOTO OOIEro, OCHOBHOTO OOINEro, CpeaHEro OOIIero

oOpa3oBaHHUs OpraHH3aLMsIMHU, OCYILECTBIIAIOIUMUI 00pa30BaTEIbHYI0
JEeSATENBHOCTh U YCTAaHOBJIEHUS PENEIBbHOIO CPOKA UCIOJIb30BAHUS UCKITFOUEHHBIX
y4eOHHUKOB";

IIpuka3 MunncrepctBa npocsemenus Poccuiickon  ®epepanuu  OT
02.08.2022 Ne 653 "OO yTBepkAeHHH (elepallbHOTO TEPEeYHS AIIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECYPCOB, NOMYIICHHBIX K HMCIOJB30BAHUIO TP peaTn3aiuu
UMEIOIIMX TOCYJapCTBEHHYIO aKKpPEAMTALMI0 00pa30BaTelbHBIX MPOrpaMMm
Ha4yaJbpHOIO OOIIEro, OCHOBHOI'O OOIIETO, CPeAHEro 00IIero oopa3zoBanus';

[TocranoBiennss ['71aBHOrO  roCyapCTBEHHOIO  CAHMUTApHOTO  Bpaya
Poccuiickoit ®enepannu ot 28.09.2020 1. No 28 «O0 yTBEep>KIE€HUHU CaHUTAPHBIX
npaBuwi CII 2.4. 3648-20 «CaHUTapHO-3IUIEMUOJOTUUECKUE TpeOOBaHUA K
OpraHu3alysIM BOCIUTAHUS W OOy4YeHHUs, OTJbIXa M O3J0POBJICHUS JI€TeH W
Mosonaexn»), [locranoBineHue ['1aBHOro rocyJ1lapCTBEHHOTO CAaHUTAPHOTO Bpada
Poccuiickoii @enepanmu ot 28.01.2021 r. Ne 2 "OO yTBepkKIACHUH CAaHUTAPHBIX



npaBui 1 HopMm CanlluH 1.2.3685-21 "['urueHnveckre HOpMaTUBBI U TPEOOBAHUS
K obecrneyeHn0 Oe30macHOCTH M (Miu) Oe3BPEIHOCTH JJisd 4YesioBeKa (hakTOpOB
cpeabl oouTaHus";

Konuenuuu mnpenogaBanus mnpeamera «@Pusuka» B 00pa30BaTeIbHBIX
OpraHMU3aIUaX Poccuiickon Penepanuu, peATU3YOLINX OCHOBHBIE
0011e00pazoBaTeNbHbIE MPOrPAMMBbIL;

denepanpHOM  pabodelt mporpaMMbl  CpeaHEro  OO0Iero 0oOpa30BaHMS
npenMera «Puznka» yriayonénnsiii yposenb (10-11 kmacc);

MPaBOYCTAHABIUBAIONIUX JOKYMEHTOB U JIOKAJbHBIX HOPMATHUBHBIX aKTOB
MAOY «Jluneit «Consipucy;

YcraBa MAOY «Jluneit «Coinspucy;

OcHOBHOM 00pa30BaTeIbHONM IPOTrpaMMBl CPEIHETo OO0IIero 00pa3oBaHMS
MAOY «Jlunen «Comspucy;

IIporpammel passutust MAOY «JIuuen «Coisapucy;

[Iporpammel Boctiutanust MAOY «Jlunen «Consipucy.

[Tporpamma o ¢usmke onpenenser o0s3aTenbHOE MPEAMETHOE COJIEpIKaHue,
YCTaHABIIMBAET PEKOMEHyEMYIO MOCIIEI0BATEIbHOCTh U3yUEHUSI TEM U PA3/IEIOB
y4e0HOro TpeaMeTa ¢ YY4ETOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JIOTUKM y4eOHOTOo Tpollecca, BO3PACTHBIX OCOOEHHOCTEW  00yYaromuxcs.
[Iporpamma mo Qusuke Aa€T TPEACTaBICHUE O IENIX, COACpP)KAHWUHU, OOIIeH
CTpaTerull OOYYEeHHS, BOCHHTAHUS W PAa3BUTHS OOYYarOIIUXCS CPEICTBAMU
yueOHoro npeaMera « Pu3nkay Ha yriyOlIeHHOM ypOBHE.

N3ydenne kypca ¢Gu3uku yriryOJIEHHOTO YpPOBHSI TO3BOJIIET peaiu30BaTh
3a1au MpoeCCHOHATBHON OPUEHTAIIMHU, HATPABICHO HAa CO3/IaHUE YCIOBUHN IS
MPOSIBIICHUSI CBOMX HWHTEIUICKTyaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH KasKIbIM
oOydaromumMcsi, KOTOpble HEOOXOAUMBI JJi MpPOJOJDKEHHs 00pa3oBaHHs B
OpraHu3anusax Mpo(ecCHOHATBHOTO O00pa30BaHUS IO PA3TUYHBIM  (U3UKO-
TEXHHUYECKUM Y MHKEHEPHBIM CIICIIHATEHOCTSIM.

B nmporpamme mo (Qu3uke onpenensroTcs IUTAHUPYEMBIE pe3yJIbTaThl
OCBOEHUS Kypca (U3MKH Ha YPOBHE CpeHETo o01iero oopa3oBaHus: JMYHOCTHEIE,
MeTamnpeaMeTHbIe, TMpeAMeTHble (Ha  yrayOinéHHoM  ypoBHe).  Hayuno-
METOJIOJIOTUYECKON OCHOBOM Il Pa3pabOTKH TpeOOBaHWA K JIMYHOCTHBIM,
METanpeMETHBIM M TMPEIMETHBIM pe3ysbTaTaM O0O0yYaromMXcsi, OCBOMBIIUX
nporpaMMmy 1o (Qu3MKe Ha YypOBHE cpeaHero oOmero obOpa3oBaHus Ha
yray0aEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/.

[Iporpamma o ¢pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yibTaThl OCBOEHHUS Kypca (U3UKHM Ha yriayOaéHHOM
YpOBHE, B TOM YHCJIE MPEAMETHBIE PE3yIbTATHI 110 TO1aM O0YICHHUS;

coziepkanue yaeOHoro nmpeamera « Dusnkay 1mo rojaM o0yIeHHS.

[IporpaMmma mo ¢u3uke HMeeT NPUMEPHBIN XapakTep U MOXKET OBITh
UCIIOJIb30BaHa YUUTEISIMU (DU3HUKH JIJIS1 COCTABICHHS CBOUX pabOYMX MPOrPaMM.

[TporpamMma 1o ¢u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATHBY YUUTEICH U
MPEIOCTaBIACT BO3MOXHOCTH JUIA peau3alliid  Pa3lIuYHBIX  METOJUYECKUX



NOJXO/IOB K TMpernojaBaHuio (U3MKU Ha YrIyOJI€HHOM YPOBHE MpPH YCIOBUU
coxpaHeHusi 00s13aTeIbHOM YaCTH CoJlepKaHus Kypca.

du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHaX MPUPOJbI, BBICTyHas B
KayecTBe y4eOHOIo ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpy»xaromeM Mupe. [1IkonbHbI Kype U3k — cuCTEMO00Opa3yOIIHii
I €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIECCOB M SIBICHHWM, H3ydyaeMbIX XUMHUEH, Ouosorue,
¢usnueckoit reorpadueir u actpoHomueil. Vcmonb3oBaHWME W AKTUBHOE
npUMeHEeHHe (U3MYECKUX 3HAHUM Ompenenusio xapakTep U OypHOEe pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, ITOJIy4EHHUSI HOBBIX MAaTEpHAIOB C 3aJaHHBIMM CBOMCTBaMH. M3yuenwue
(U3MKKM BHOCUT OCHOBHOM BKJIaJd B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI Mupa oOydaromierocsi, B ()OpMUPOBAHME YMEHUU NMPUMEHATh HAyUYHBIH
METO/1 MO3HAHUS TPU BBIIOJIHEHUN UM YYEOHBIX UCCIIEI0BAHUM.

B ocHOByY Kypca (pu3uku Ha ypoBHE CpeTHEro 001Iero 00pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIe MOKHO pacCMaTpHUBAaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISETCS JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3leioB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pU3MKH
o0beUMHEH BOKpPYr (u3MuecKux Teopuil. Benymmm B Kypce sBisercs
(opMHpOBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaTEpPHUH, BEIIECTBE U
ToJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpeanonaracT HCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIUana (U3MYECKON HAayKH, OCMBICIIEHHUE CBSI3M Pa3BUTHUSA
¢u3ukn ¢ pa3BuTHeM oOOHIeCTBa, a TaKkKe€ C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHYECKUMU TTpOOIeMamu.

Hoea npuxnaononi nanpagnennocmu. Kypc dusuku yriry6i€HHOTO ypOBHS
MPEANOJIAracT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKHUX
NPUIOKEHUN M3YYEHHBIX TEOPUM M 3aKOHOB. lIpm 3TOM paccMmarpuBaroTCcsi Ha
ypOBHE OOLIMX MpPEICTAaBICHUA M COBPEMEHHBIE TEXHHUYECKHE YCTPOMCTBA, H
TEXHOJIOTUH.

Hoea »skonocuszayuu peanu3yercss IMOCPEACTBOM BBEICHUSA 3SJIEMEHTOB
COJIEp)KaHUs, TOCBAMIEHHBIX OKOJOTMYECKUM TpobdiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHUEM TEXHUKH W TEXHOJOTMH, a TakkKe OOCYXICHHS
po0JieM palMoOHANIBHOTO IPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON 0€30MacCHOCTH.

OcBoeHue coJiep>kaHusi MPOrpaMMbl MO (HU3UKE JOJKHO OBITH MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOTO moaxoaa. s pu3nuku peanusaius 3Tux
OPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAaHUM CAMOCTOSITEIbHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIEro (¢akropa ydeOHoro rmporecca. s yrimyOn€HHOro
YPOBH — O3TO CHCTEMA CaMOCTOSITEJIbHOIO YYEHHYECKOTO JKCIIEPUMEHTA,
BKJIIOUAIOMIETO (PPOHTAJIbHBIE YYEHHUECKHE OIbITHl NPH H3YYEHUU HOBOTO
Marepuaiia, JadopatopHbie paboThl U padbOTH MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
1aBa crocoba peanu3zalud (PU3MYECKOro TMpakTHKyma. B mepBom  ciyuae



NPaKTUKyM MpoBoauTCs 100 B koHIe 10 u 11 kimaccos, b0 mociie mepBoro u
BTOPOrO TOJYTOAUN B KaXIOM M3 3THX KiaccoB. Btopoil cmocod — »3T0
WHTETpalus paboT NpakTUKyMa B CHUCTEMY JabopaTOpHBIX paboT, KOTOphIE
MPOBOAATCA B Tpoliecce W3ydeHus pasnena (Ttemsl). [lpu sTom moja paboramu
MPaKTUKyMa MOHUMAETCSl CAaMOCTOSITEIIbHOE MCCIIEI0BAHUE, KOTOPOE MPOBOJAUTCS
M0 PYKOBOZCTBY CBEPHYTOTO, 0000IIEHHOTO BHJIa O€3 MOIIArOBON MHCTPYKIIMH.

B nporpamme 1o (¢u3Mke cuUCTeMa YUYEHHYECKOTO JKCIEPHUMEHTa,
1a0bopaTOpHBIX pabOT W MpaKTHKyMa MpEACTaBiIeHA €AMHBIM TepedHeM. Bribop
TEMATUKU JUISI 3TUX BUJOB YYCHMUYECKHUX MPAKTHUECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIbHOrO MPOLEcca UCXO/s U3 0COOEHHOCTEH MOYypPOUYHOTO
IJIAaHUPOBAHMS W OCHallleHUs KaOuHetra ¢usuku. Ilpu 3TOM oOecneunBaercs
OBIIaJiIcHHE OOYYaIOUIMMHCS YMEHUSMH TPOBOJUTH TPSAMBIE W KOCBEHHBIC
WU3MEPEHUS, UCCIENOBAHUS 3aBUCUMOCTEH (PU3MUECKHX BEIMYWH M TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

bonbmioe BHUMaHWE yAENsAETCS PEIICHUI0 pPAcuETHBIX W KadyeCTBEHHBIX
3anay. Ilpu »TOM JUIsl pacyETHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3a/layd C SBHO
3a/IaHHOM M HESBHO 3aJaHHOU (PM3MYECKOW MOJEIbIO, TO3BOISIONIUME MPUMEHATh
M3Y4YEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszielia Kypca, Tak H
UHTETpUpYs NPUMEHEHUE 3HAHUM U3 pa3HbIX pazaenoB. [ KauecTBEHHBIX 3ajad
IPUOPUTETOM SBIIIOTCS 3aJaHUsl Ha OOBSICHEHME/TIpEACKa3aHUE IPOTEKAHUS
(¢u3nyecKrX SBICHUM M MPOLECCOB B OKPYXAlOLIEH >KU3HM, TpeOyrolue BbIOOpa
¢bu3nyecKkoil MoJeNu AJid CUTYalun IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa.

B coorBerctBun ¢ TpeboBanusimu DPIOC COO k wmarepuaibHO-
TEXHMUYECKOMY OO0€CIeUeHUI0 yuyeOHOro mpoiecca Kypc (pu3uku yriayOi€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa30BaHMs OJKEH U3ydaThCs B YCIOBUSIX
npenMeTHoro kaOuHeTa. B kabuHeTe (U3HKM JTOMKHO OBITH HEOOXOIMMOE
nabopaTopHoe 00OpyIOBaHWE ISl BBHINIOJHEHUS YKa3aHHBIX B TIporpamme I10
¢u3MKe yYEHHYECKUX OIBITOB, JAOOPATOPHBIX PabOT M PadOT MPAKTHKyMa, a
TaK)Ke JIEMOHCTPAaLMOHHOE 000pyI0BaHNE.

JleMOHCTpallMOHHOE  000pyZoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHON JOCTaTOYHOCTH U 00ECIeYMBaeT MOCTAHOBKY
MEPEUYHCIICHHBIX B MporpaMme 10 (HU3MKE KIIOYEBBIX JEMOHCTPALMM IS
UCCJIEIOBAHMS  M3y4YaeMbIX  SIBJIGHMM W  TPOLECCOB, OMIMUPUYECKUX U
byHaaMEHTaNIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlabopaTopHoe 00OpynOBaHME JJISI YYEHMUYECKHX MPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M 0OECHeuMBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOydamommuxcs. TeMaThdecKue KOMILIEKThI
71a00paTOPHOTO O0OpPYAOBAHMS JOJDKHBI OBITh TIOCTPOEHBI HAa KOMILIEKCHOM
MCIOJIb30BAaHNU AHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENIbHBIX CUCTEM B BHJI€ UG POBBIX Ja00PaTOPUIA.

OCHOBHBIMH II€JIIMU W3Y4YeHHs] (PU3UKU B 00IIeM 0Opa30BaHUU SIBISIOTCS:

dbopMupOBaHHE HHTEpeca M CTPEeMJICHHS OOydYaloluXcsl K HaydHOMY
U3YUYEHUIO TPUPOAbI, Ppa3BUTUE MX HMHTEIJIEKTYaJbHBIX M  TBOPUYECKHUX
CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOPMHpPOBAHUE
MCCIIeI0BATEIHLCKOIO OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

(GhopMHUpOBaHHE HAYYHOT'O MHUPOBO33PEHHS KaK pe3yJibTaTa M3yuyeHHs] OCHOB
CTPOEHHUS MaTepuu U QyHIAMEHTAIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUEe YMEHHUI OOBSCHATH SIBICHUS C UCIIOJIb30BaHUEM (DU3UICCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpoOBaHUE TPEACTABICHUN O POJMU (U3UKU IS Pa3BUTHS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  TMPEACTABICHHMM O  BO3MOXKHBIX  cdepax  Oyayuen
npoheCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JanbHEHIIIEMy 00YYEHHUIO B 3TOM HalPaBJICHHH.

JlocTkeHne ATHX 1elei 00ecTeuynBaeTCsl pelieHrneM CIeAyIONINX 3a1ad B
mpoiiecce u3yueHus Kypca (GU3MKU Ha ypOBHE CPEAHETO O0IIero o0pa3oBaHMUs:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 0OMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYJSIpHYI  (pu3ukKy,
AEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATHh TCOPETUUCCKUE 3HAHUS 11T OOBSICHCHHSI
bU3MYeCKuX SBICHUN B MPUPOJC W JUISl TPHHATHS MPAKTHUYCCKUX PEIICHUH B
MMOBCEIHEBHOM KM3HU;

OCBOGHHE CIIOCOOOB pEHICHHS pPa3IMYHBIX 3aJad C SBHO 3aJaHHOMN
(bu3nueckoil MOJENblo, 3aJad, MOAPA3yMEBAIOIIMX CAMOCTOSTEIBHOE CO3JaHHe
dbuznyeckoil Mojenu, aaeKBaTHOW YCIOBUSM 3aJadyd, B TOM 4YHCIE 3a]ad
WHXEHEPHOIO XapaKTepa;

MOHUMaHUuEe (U3UYECKUX OCHOB W TIPHHIIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTHUECKHUX MPOIIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPEy;

OBIIQJICHNE METOAAMH CaMOCTOSITEIbHOTO TIUIAHUPOBAHUS W MPOBEICHUS
GU3MYEeCKUX JKCIIEPUMEHTOB, aHaIW3a W HMHTEpIpEeTanuu  uH(opMaIuy,
OTIpeAENIEHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIbTaTa;

CO37laHUE YCJOBHM [IJIi pa3BUTUS YMEHHH MPOEKTHO-UCCIET0BATEIHCKOMH,
TBOPYECKOM JEATEIBbHOCTH; pa3BUTHE HHTEpeca K cdepaM mpodeccruoHaIbHOM
NeSATEeTbHOCTH, CBSI3aHHOMU € (DU3HUKOI.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriayOn€HHBI YpOBEHb
u3yueHusi yudeOHoro mnpenvera «®Dduszmka» Ha ypoBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIIMMUCS, [UIAHUPYIOIIMMHU TPOJIOJKEHUE
o0Opa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHIIs.

Ha uzyuenune ¢usuku (yrayOnaéHHBINH ypOBEHb) HA YPOBHE CPEIHETO OOIIETOo
oOpazoBanust orBoauTcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B HEACIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HE/ACIIO).

HNucTpymMeHTapumii 1J1s1 OlleHUBAHUS Pe3yJIbTAaTOB: YCTHBIE OTBETHI,
IpaKTHYECKUE U 1abopaTOpHbIE pabOTHI, TBOPUECKHE PAOOThI, y4acTHE B
KOHKYypcax, KOH(epeHIHIX U Jp.

Hcnonb3yemble negaroruyeckue TeXHOJIOTHHA:



UKT, 3nopoBbecOeperaroiias, mpoeKTHasi, UTPOBasi, UCCIIEI0BATEIbCKAS,
npoOJieMHasi, TEXHOJIOTUU JUCTAHIIMOHHOTO 00y4eHus (110 HEOOXOAMMOCTH ).

Cornacno ®enepaibHON OCHOBHOM 00pa3oBaTEIbHON MPOTpaMMe CpPEeTHEro
obmiero ob6paszoBanusi MAOY «Jluueit «Comsipuc» [Isl MPOBENEHUS KOHTPOJIS
YCBOEHHUS MPOTrPaMMHOT0 MaTepuaia MpeaycMOTPEHbI BUIbI KOHTPOJISL.

Pacrnipenenenue BUI0OB KOHTPOJISI IPOUCXOAUT CIAEAYIOUIIM 00pa3oM:

KounuectBo
padot
Bux kouTposs 10
11 knacc
KJIacc
Bxognast quarsocTrka 1 1
[IpomexyTouHas aTTecTanus 3a | momyroaue | |
[IpomexyTouHasi (MTOTrOBasi) aTTecTalus 3a yueOHbIN | |
rojt
Texy1ne KOHTPOJIbHBIE paOOTHI 8 4
HToroBoe Ko1u4ecTBO KOHTPOJBHBIX padoT 3a 1 .
yueOHBbIii roj




COIEPKAHUE OBYYEHMUAA

10 KITACC

Pasznen 1. HayuHblii MeTO NO3HAHUSA NPUPOABI.

®dusuka — pyHIaMeHTalbHas HayKa o mpupoje. HayuHslii MeTo mo3HaHus U
METO/IbI UCCIIeIOBAaHUS (PUBUUECKUX SIBICHUH.

DKCIIEpUMEHT U TEOpHsl B IpolLecce Mo3HaHus npupoisl. Habmonenue u
HKCIIEPUMEHT B (pU3HKe.

CriocoObl  M3MepeHus: (U3MUECKUX BEIMYMH (aHAJIOroBble U LU(POBBIE
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JaTUNKOBBIE CUCTEMBI).

[TorpemHnocT  u3MepeHuil  (u3nueckux BeauuuH  (aOcosioTHas |
OTHOCUTEJIbHAS).

MonenupoBanue (uU3NUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
a0COMIOTHO TBEPIOE TENIO0, HWcANbHAS KUIAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apan). ['mnore3a. @U3NYECKUil 3aKOH, TPAHULBI €r0 MPUMEHUMOCTU. Pr3nueckas
TEOPHH.

Ponp u mecto ¢usuku B (HOpMHUPOBAHMU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN 1E€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomaol, nPaKmMuKym.

N3mepenre cuiibl TOKAa W HaNpsSOKEHUS B LIENMHM MOCTOSHHOTO TOKa IMpHU
MOMOIIIY aHAJIOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKoMCTBO ¢ HH(ppoBoi nadoparopueit no ¢usuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanudeckoe ABukeHue. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBHKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 3aJa4l MEXaHUKU.

Panuyc-BekTop MaTepHaqbHOM TOYKH, €ro NPOEKIMH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeoHSAsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOM TOYKHM, MX MPOEKIMH HAa OCU CHCTEMBl KOOPJHMHAT.
CrnoxeHue nepeMeIeHni U CI0KEHNUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JIBUKEHNE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MAaTEPUAIIBHON TOYKH OT BPEMEHH U UX
rpaduku.

CBobOomHOe majeHUe. YCKOpeHHE CBOOOTHOIO majeHus. JIBMIKeHHE Tea,
OpOILIEHHOTO TMOJ YIJIOM K TOPH30HTY. 3aBUCHUMOCTb KOOPAHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepruaIbHOU TOUKHU OT BPEMEHU U UX TpapuKu.

KpuBonmuuennoe  aBuxeHue. JIBWKeHHME  MarepuaJbHOW TOYKH IO
OKPY>XHOCTH. YTJIOBas W JIMHEHas ckopocTh. [lepuon m yactota oOparieHus.
LlenTpocTpeMutenbHoe (HOpMaJbHOE), KacaTeabHOE (TaHT€HIMAIBHOE) U MOJHOE
YCKOPEHUE MAaTEpUAJIbHON TOUYKHU.

TeXHUYeCKHEe YCTPOMCTBA M TEXHOJIOTMYECKHUE TMPOLECCHL: CIUIOMETD,
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IBW)KCHUE CHApsAIOB, LEMHbIE, MIECTEpEHYATBIE W pPEMEHHBIE NEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCYETA, WILTIOCTPALIUS KUHEMATUYECKUX XapaKTePUCTHUK
JBUKEHUS.

CrniocoObl vccne0BaHUS IBUKECHUM.

Nnmroctpanus npeaeabHoro nepexo1a 1 U3BMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MEXaHHU3MOB.

[TameHne Te B BO3AYyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaGntonenue aBuxeHus Tena, OPOIICHHOTO MOJ YrioM K TOPU30HTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPYKHOCTH.

[IpeoOpazoBaHue yTriI0BO CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe TyTeW, TPACKTOPUM, CKOPOCTEH NBUXKEHHUS OJHOTO U TOTO K€
T€Ja B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomaol, npaKmMuKym.

N3ydenne HEPAaBHOMEPHOTO ABUKEHHS C LIENbIO ONPEEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHue yckopeHus Mpu NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBUXKCHHUH
110 HAKJIOHHOU IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBYKEHUU.

WN3mepenre  yckopeHuss ~ CBOOOJHOro  majeHusi  (PEKOMEHIIOBAHO
HCIIOJb30BaHKEe IU(PPOBOI J1abopaTOpUM ).

N3yuenne pABWKEHHS Tena, OpOIIEHHOro Topu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O MPSMOM MPONOPUHOHAIBHOW 3aBUCUMOCTH MEXKIY HAIbHOCTBIO
MoJETa U HaYaIbHOM CKOPOCTBIO TEa.

N3ydenne IBHXKEHUS Tella MO OKPYXKHOCTH C IOCTOSSHHOM IO MOMYJIO
CKOPOCTBHIO.

UccnenoBanne 3aBUCUMOCTH MepHojia oOpalleHus KOHMYECKOro MasiTHUKa
OT €r0 apaMeTpOB.

Tema 2. /lunamuxa.

ITeppii 3akoH Hprorona. MuepnuanbHbeie cucteMbl orcu€ra. [lpuHiun
otHocuTenbHOCTH ["anmunes. HewHepuuanbHble cucTeMbl OTCYETa (OMpenesneHue,
MIPUMEPBHI).

Macca tena. Cuna. [IpuHIun cynepno3unmuu CUil.

Bropoi 3akoH HproTOHa 111 MatepruanbHON TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTEPUATBHBIX TOUYEK.

3aKOH BCEMHUPHOIO TSITOTEHHs. OKBUBAJIEHTHOCTh TI'PAaBUTALMOHHON U
MHEPTHOM MAaCCBI.

Cuna TsokecTd. 3aBUCUMOCTb YCKOPEHMSI CBOOOAHOIO MAaJI€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaguyeckoil MmUpoThl. JIBHkKeHHe
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuyeckas CKOpOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Ttema, mBmxkymerocs c
YCKOPEHUEM.

Cuna tpenms. Cyxoe tpenue. Cujia TpEHUS CKOJIBKEHUS W CHJIA TPEHUS
nokosi. Koadduument tpenus. Cuna cONpOTHBICHMS NpPU JIBHXKEHUHM Tella B
KUJKOCTH WJIN ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBUKECHHS.

Hasnenue. [ mapocratnueckoe nasinenne. Cuna Apxumena.

TexHuyeckre yCTpPOMCTBAa M TEXHOJOTMYECKHE MPOLECCHl: NOAIINITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue aBu>XKeHUs Tell B UHEPLUUATIbHBIX U HEMHEPIUAIbHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTENBHOCTH.

Kauenue nByx HWIMHIPOB WM IIAPOB PA3HOM MAcChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAILHON CUCTEMBI OTCYETA.

CpaBHEHUE  pPABHOACHCTBYIOIIEH  NPUJIIOKEHHBIX K Ty CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cnil, BOSHMKAIOIIUX B PE3YJIbTAaTE B3aUMOJECHCTBUS TEIL.

N3mepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec tena mpu yCKOpEeHHOM NOABEME U ITAJICHUH.

L{eHTpOoOCKHBIC MEXaHNU3MBI.

CpaBHeHUE CUJI TPEHHUS IOKOSI, KAYEHUS U CKOJIBKCHUSI.

Yuenuueckuit a3kcnepumenm, nabopamoprwie padbomot, npaKmuKym.

N3mepennie paBHOJAEHCTBYIOIEH CUIT ITPU ABUKEHUU OpyCKa M0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka ruUMmoTe3bl O HE3aBHUCHUMOCTH BPEMEHM JBUXKEHHS Opycka Mo
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

Uccnenosanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U
PE3MHOBOM 00pa3siie, OT uX Je(opMaruu.

N3ydeHune nABUKEHUS] CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTOMN Yepe3
NErKui OJIOK.

N3mepenne kordduimeHTa TpeHUs Mo BEJIMYUHE YTIoBOro KoddduimeHTa
3aBucuUMOCTH Fp(N).

WccnenoBanue nBrkeHMs OpycKa 10 HAKJIOHHOW TJIOCKOCTH € TTEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUSL.

N3ydenne NBUKEHUS Tpy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. I[locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEp/IOrO0 Teina. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaieHus. Ilmeuo cuiebl.
CrnoxeHue cull, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECHSI TBEPIOTO TENA.

YcroitunBoe, HEYCTONYNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHMYECKUE TMPOLECCH: KPOHIITEHH,
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CTPOMTENBHBIN KpaH, peIIETYAThIE KOHCTPYKIUU.

Jemoncmpayuu.

Y ci10BUsL paBHOBECHSI.

Bune! paBHOBECHS.

Yuenuueckuii 3xcnepumenm, nabopamopruie padomoi, nPAKMUKyM.

HccnenoBanue yciioBUM paBHOBECUS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILICHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne yCcTOUUUBOCTH TBEPIOTO TEJIA, UMEIOIIETO IIJIOMIAAb OIOPHI.

Tema 4. 3axkonvt coxpanenusn 6 Mexanuke.

Nmmynec MaTepruanibHOM TOUKH, CUCTEMBI MAaTEPUAIIBHBIX TOUYEK. L[eHTp Macc
CHUCTEMBI MATEPUAIBHBIX TOYEK. TeopemMa O ABUKEHUHU LIEHTPaA MacCC.

MMy nbe CUitbl 1 N3MEHEHHE UMITYJIbCA TeNa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHHUE.

MoMeHT uMIyJibca MaTepUalbHOM TOUYKHU. IIpencrasieHue o coxpaHeHUU
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX MOJISIX.

PabGoTta cunbl Ha ManoM M Ha KOHEYHOM mnepemelneHuu. ['paduueckoe
MpeJICTaBlIeHHE paOOThI CUIIBI.

MonIHOCTb CHJIBI.

Kunerndeckass sHeprus maTepuainbHON TOYKH. Teopema 00 M3MEHEHHH
KUHETHYECKOU SJHEPTUM MATEPUATIBHOU TOUKHU.

[loTeHnIManbHBlE W HENOTEHUMAJIBbHbIE CHWIBL. lloTeHUMampHas >HeEprus.
[ToTeHumanbHas 3HEprust ynpyro nepopmupoBaHHOW NpykuHbl. [loTeHUnManbHas
DHEprusl Tena B OJHOPOJHOM IpaBUTALMOHHOM moJje. lloTrenumaneHas sHeprus
Teda B TPABUTALIMOHHOM T0JIE€ OJHOPOJHOTO IIapa (BHYTpH M BHeE miapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3p  paboOThl HENOTEHUMANbHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
DHEPIUU CHCTEMBI TeJl. 3AKOH COXPAHEHUS MEXAaHUYECKOW SHEPTHH.

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHyum Ui UACAIBHOM JKMIKOCTH Kak CIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUUYECKOU SHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKCHUE PAKET,

BOAOMET, KONEpP, NPYKUHHBIM MHUCTOJET, THUPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBKaX.

JHemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

W3mepeHne MOIITHOCTH CHJIBI.

M3MeHeHune sHepruu Tefa Mmpu COBEPIICHUH PaOOTHI.

B3anmHble npeBpameHuss KWHETUYECKON W NMOTEHIHAIBHOW YHEPrUil NpH
JNEUCTBUU HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue YHEpTUH IPU CBOOOIHOM Ia/ICHUU.
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Yuenuueckuit sxcnepumenm, nadopamopnvie pabomal, npaKmuKym.

M3mepeHnne uMitynbca Tesaa o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATM, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIa C UMITYJIbCOM CHUJIBIL.

HccenenoBanne coOXpaHEeHUs UMITYJIbCA IIPH YIIPYTOM B3aUMOJICHCTBUU.

M3mepeHrne KHHETUYECKOU SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHeHHE U3MEHEHUsI MOTEHIIMAIbLHOW YHEPTUH MPY>KUHBI ¢ pabOTOMN CHUJIIBI
TPEHUS.

Omnpenenenne pabOThl CUJIBI TPEHUS IPHU JBWKEHUU Tejla MO HAKIOHHOU
IUIOCKOCTH.

Paspnen 3. MoJsiekyasipHasi pu3nKa 1 TepMOAMHAMUKA.

Tema 1. Ocro6bt MONIEKYNAPHO-KUHEMUUECKOU MEOPUU.

OcHOBHBIE TOJIOKEHUS MOJIeKyJIsapHO-KuHeTndecko teopun (MKT), wux
ombITHOe oOocHoBanue. Jluddys3us. bpoyHOBckoe JBMXEHHE. XapakTep
JNBW)KCHUST M B3aWMOJICHCTBUS YACTUL BemllecTBa. Monenn CTpOeHHs Tras3oB,
KUJIKOCTEH M TBEPHBIX TENl U OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHUX
Mozeneil. Macca u pasmepbl Mojekysl (aromoB). KosmuecTBo BelecTsa.
IToctostnHas ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcusi.

Mojenb uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM: YACTHULIBI
rasza JBMXKYTCSl XaOTUYECKU U HE B3aUMOJICCTBYIOT JIPYT C APYTOM.

l'azoBeie 3akonbl. YpaBHenue MenneneeBa—Kanelipona. AoOcomtoTHas
Temriepatypa (mkana temrneparyp KenbBuna). 3akon Jlanprona. M3omporiecchl B
UJCIbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJCTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBI€HHEM UM  CpeAHEH  KUHETUYECKOW  HSHeprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIDKEHUS MOJICKYJl HJIICabHOTO raza (OCHOBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKOW TEOPUU UJICAJIBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMmepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeaHel
KMHETHUYECKOW SHEPTUEN MOCTYNATEIBHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: TEPMOMETD,
OapoMeTp, MoIyYeHUE HAaHOMATEPUAIIOB.

Hemoncmpayuu.

Mopenu NBUKEHHS YaCTHIL BEILIECTBA.

Mopens OpOoyHOBCKOTO ABUKEHUS.

Buneopomnuk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBHIKECHHUSI.

Huddy3us KUIKOCTEH.

Mopens onsita [lTepHa.

IIpuTszkeHrE MOJIEKYII.

Mojenu KpuCTAUTHYECKUX PEIIETOK.

HabGnronenue u ricciienoBaHue U30MpoLECCOB.

Yuenuueckuit 3kcnepumenm, nadopamophvle padomovl, NPAKMUKYM.
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HccnenoBanue mporecca YCTaHOBJIEHHsI TEIUIOBOIO PAaBHOBECUS IIpU
TEII000MEHE MEXTy TOpsiuei U X0JIOAHOM BOJOM.

N3yyeHne H30TEPMHUYECKOrO Mporecca (PEKOMEHIOBAHO HCHOJIb30BaHUE
udpoBoit 1aboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenue nzobapHOro mporecca.

IIpoBepka ypaBHEHUsI COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmonunamuueckass (T/]) cuctema. 3agaHue BHENIHUX YCIOBUM JJIA
TEPMOJIMHAMHUYECKONW CUCTEMbI. BHelHre u BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHMS BEJIMYMH, ONMHCHIBAIOIINX
€€ COCTOSTHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepmoauHamuku. (CaMoOINpoW3BOJbHAS — peslaKcanus
TEPMOJIMHAMHYECKOW CUCTEMBI K TENJIOBOMY PABHOBECHIO.

Mopenb wua€anbHOrO raza B TEPMOJMHAMHKE — CHUCTEMa YPaBHEHUMA:
ypaBHeHuE MenneneeBa—Knaneiipona U BbIpaKE€HHE U1 BHYTPEHHEUW SHEPTUU.
VYca0BUS PUMEHUMOCTH 3TOM MOJEIM: HHU3Kas KOHLEHTpALUsl YacTULl, BBICOKHE
TeMIIepaTypbl. BeipaxkeHue [uisi BHyTPEHHENW SHEPTHMH OJHOATOMHOI'O HMIEaTbHOTO
rasa.

KBazucrarnueckue 1 HECTaTUUECKUE MPOLIECCHI.

DOneMeHTapHas paboTa B TepMOJuHAMUKe. Boruucnenue padboTel 1o rpaduky
rpolecca Ha pV-auarpamme.

Teronepenaya  kak  cnoco0  M3MEHEHUST  BHYTPEHHEH  SHEpPIruu
TEPMOJIMHAMUYECKOM  cucTeMbl 0e3  coBepuieHus pabotel.  KonBekuws,
TEMJIONPOBOAHOCTb, U3JIyUEHHE.

KomnuectBo Ttemnorel. TemnmoéMKocTh Tena. YAenbHas H  MOJIIpHAs
TEIUIOEMKOCTH BellecTBa. YpaBHeHuMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
torunBa. Pacu€r konuuecTBa TEIIOTHI Mnpu Teruionepenade. llonstue 00
aauabaTHOM IpoIlecce.

IlepBblii 3aKkOH TepMOAMHAMHUKH. BHyTpeHHsis sHeprusa. KonmdecTso
TEIUIOTRI u  paboTa Kak Mephl HW3MEHEHUS  BHYTPEHHEH  DHEpPruH
TEPMOJIMHAMUYECKON CHCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHKH [UJI1 PABHOBECHBIX MPOLECCOB: YEPE3
3a/IaHHO€ PAaBHOBECHOE COCTOSHUE TEPMOJUHAMUYECKON CHCTEMBI IPOXOJIUT
€MHCTBEHHas aanadaTta. AOCOIIIOTHAs TEMIEpaTypa.

Bropoii 3akOH TEpPMOJAMHAMMKH Ul  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IIE€peaTh TEIIOTY OT 00Jee XO0IOAHOIO Teaa K 0ojiee HarpeTomy 0e3
komneHcaumu (Knaysuyc). HeoOpatumMocTh NpUpOAHBIX TPOLIECCOB.

[Tpuniunsl gecTBus TeroBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [ukn Kapho.

DKOJIOTMYECKHUE aCIEKThl MCIOJb30BaHUA TEILIOBBIX ABUraresei. TemioBoe
3arpsi3HEHHE OKPYKAKOLIEH Cpe.ibl.

TexHuuecKkue yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: XOJIOAUIbHUK,

KOHJUIIMOHEp, AU3EIbHBIM W KapOIOpaTOpHBIM JBUTaTENM, NapoBas TypOHHa,
14



NOJIyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXOIOB C
MCII0JIb30BAaHUEM TEIJIOBOT0 HAcOCa, YTUIM3alKsd OMOOPraHUYECKOTO TOIIUBA JJIs
BBIPAOOTKU «TEIIOBON» U JIEKTPOIHEPTHUH.

Hemoncmpayuu.

N3meHeHue TeMiepaTyphbl pH a1uadaTH4eCKOM PacIlIupEHUH.

Bo3nyumHoe orauso.

CpaBHEHHE yJIETBHBIX TEINIOEMKOCTEN BELLIECTB.

Crioco0Obl U3MEHEHU s BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOTO TIpolecca.

KomnproTepHble MOAENH TEIIIOBBIX ABUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopnsie padbomaol, nPAKMUKYM.

N3mepenne yaenbHOoN TEIIIOEMKOCTH.

HccnenoBanue mpoiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO TIpoliecca.

N3ydeHne B3aMMOCBSI3U SHEPIUU MEKMOJEKYJSIPHOTO B3aMMOJCHUCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Azpezammusie cocmoanusn eeujecmea. Dazoswvle nepexoobwl.

[TapooOpa3oBanne u KoHAeHcanus. lcrmapeHue u KuneHue. Y aenbHas
TeIJI0Ta MapooOpa3oBaHUsI.

Hacelliennsle ¥ HeHachlllleHHbIE Tapbl. KadecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH W JABJICHUSI HACBIIICHHOTO IMapa OT TEMIEPATYPhbl, UX HE3aBUCHUMOCTD
0T 00BbEMa HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEpaTyphbl KATICHUS OT JABICHUS
B JKUJIKOCTH.

BnaxxaocTh Bo3myxa. AGCOIIOTHASI U OTHOCUTEbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucranmnuyueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctauioB. [lmaBneHne W KpucrauM3auus. Y ellbHas TEIUIOTA IUIABJICHUS.
CyOnumarusi.

Hedbopmanmu BEporo tena. Pactsxenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aepopmaiiuii.

TennoBoe pacumpeHue KUIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE
pacuMpenre. AHrapMOHHM3M TEIUJIOBBIX KOJI€OaHUI YaCTHUI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprUn B (ha30BBIX MEPEX01ax.

VYpaBHeHUE TEMIOBOTO OajaHca.

[ToBepxHocTHOE HaTsKeHHE. K03(p(UUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kammuiapasie sBinenus. J[aBneHue noa UCKPUBIEHHON ITOBEPXHOCTHIO JKUIAKOCTH.
®opmyna Jlamnaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL:  KUIKHUE
KPUCTaJUJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacmnpeHue.

CBoliCTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenne npu noHMKEHHOM JABIICHUMU.
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N3mepenre cuiibl TOBEPXHOCTHOTO HATSKCHMUS.
OnbITHI ¢ MBUIBHBIMH TUIEHKAMH.
CMmauunBaHue.

Kanumisipabie iBIeHUS.

Moien HEHbIOTOHOBCKOM KHUJIKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanre HarpeBaHus | IJIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Buaer nepopmarmii.

HaoGmronenune manbix gedopmarnui.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomot, nPAKMUKYM.

N3yueHune 3akOHOMEPHOCTEN UCTIAPEHUS dKUIKOCTEN.

N3mepenune yaenbHON TEIUIOTHI UIABIICHUS JIbA.

N3yyeHune CBOMCTB HACBIIIECHHBIX ITAPOB.

N3mepenrie aOCOMIOTHON BIXHOCTH BO3/AyXa M OLIEHKA MacChl MapoB B
TIOMEILICHUH.

N3mepenune kordpuimenTa noBEepXHOCTHOTO HATSHKEHUSI.

N3mepenue monyns FOHra.

Uccnenoanue 3aBucuMoOCTH  JedopManvii  pe3WHOBOrO  oOpasla  OT
MIPUIIOKEHHOM K HEMY CHJIBI.

Paznen 4. DnekTpoamHaMuKka.

Tema 1. Inekmpuueckoe noe.

OnekTpu3anus Tea U €€ MPOsBICHUS. ODJEKTpUUecKuid 3apsid. [Ba Buaa
ANEKTpUYECKUX 3apsAnoB. [IpOBOJHUKH, MAUANEKTPUKHM U  TOJIYNPOBOJHUKHU.
DONeMEHTapHbIM 3JIEKTPUYECKUNA 3apsii. 3aKOH COXPAHEHHUS SIEKTPHUYECKOTO
3apsna.

B3aunmopneiictBue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kymnona.

DnekTpuueckoe noje. Ero neiictBue Ha 3JEKTPUUECKUE 3aPSIbI.

Hampsoxk€anocts  anextpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunuwm
HanpsKEHHOCTH AJIEKTPUUECKOTo 1MoJisi. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHUUAIBHOCTE 3JEKTPOCTATUYECKOrO0 MOJisl. Pa3sHOCTh MOTEHUMAIIOB H
HanpspbkeHue. [loTeHuuanbHass >HEprusi 3apsia B AJIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman 3nekTpocTaTuueckoro noiist. CBA3b HANPSKEHHOCTH TOJISL U PA3HOCTU
MOTEHITUATIOB JIJIST  AJIEKTPOCTATUYECKOro TMojs (Kak OJHOPOJHOTO, Tak u
HEOJIHOPOIHOTO).

[TpuHIMT CyTIEPIIO3UIINY SIIEKTPHUUECKUX MOJIEH.

[Tone Ttoueunoro 3apsima. Ilonme paBHOMEpHO 3apspbkeHHOM cdepwl. [lome
PAaBHOMEPHO 3apsbKEHHOTO 1Mo o0héMy mmiapa. [losie paBHOMEpPHO 3apsKEHHOM
OeckoHeYHOU TUIOCKOCTH. KapTWHbI NUHUI HAmpsDKEHHOCTH JTHX TOJEH U
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHUKY B 3IEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPsiJIOB.

Jv3eKTpruKu B DJIEKTPOCTATUYECKOM  TIOJIE. JlnanekTpruueckas
MPOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTH IMIIOCKOTO
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KOHJIEHCATOopA.

[TapannensHOE coeqMHEHNE KOHAEHCATOPOB. [locneaoBaTenpHOE COETUHEHUE
KOH/IEHCAaTOPOB.

DHeprus 3apsHLKEHHOTO KOHIEHCATOoPa.

JIBr>keHUE 3apsyKEHHOM YaCTUIBI B OTHOPOJHOM 3JIEKTPUYECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLIECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE JIJIEKTPOIPUOOPOB,
KOHJIeHCaTOpbI, TeHepaTop Ban ne ['paada.

JHemoncmpayuu.

YCTpONCTBO ¥ IPUHIUII JIEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DIEeKTpUUECKOE MOJIe ABYX 3apsSKEHHBIX TUIACTHH.

Mopens anmekTpocTaTudeckoro reaneparopa (Bau ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM IOJIE.

DneKkTpocTaTU4ecKas 3amuTa.

Y CTpOUCTBO U IEUCTBHE KOHJICHCATOPA MOCTOSIHHOW ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcaTopa OT IUIOIIAau
MIJIACTUH, PACCTOSIHUS MEXIYy HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MeKTPUUYECKOTO MO 3apPSKEHHOT0 KOHJIeHCaTopa.

3apsKa 1 paspsjKa KOHJIEHcATopa Yepe3 pe3UcTop.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomot, nPAKmMuUKym.

Ouenka cui B3anMOJICHCTBUS 3aPSIKEHHBIX TEJL.

Hab6nronenue npeBpaiiieHus SHEPTUU 3apsSKEHHOTO KOHASHCATOpa B SHEPTHUIO
W3JIyYEHHUS CBETOAUO/A.

N3y4yenue npoTekanus TOKa B LENH, COAEPKAILIEH KOHAEHCATOP.

Pacnipenenenune Pa3HOCTH MOTEHIINAJIOB (HampspKEeHMST ) npu
MOCJEA0BATEILHOM COEAUHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiia KOHJIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannbwlit 31eKmMpuiecKuii mox.

Cuiia Toka. [TocTOSITHHBIHI TOK.

VYcnoBus cyliecTBOBaHUSI TOCTOSTHHOTO AJIEKTPUYECKOro Toka. McTouHuKuM
toka. Hanpstxenne U u DJ1C &.

3akon OMa Jy1s yyacTKa 1enu.

DIEKTPUUECKOE COIIPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJIHOPOJHOTO TPOBOJHMKA OT €ro JIMHBl U IUIOMIAJAN IMONEPEYHOTO CEUYCHUSI.
VY nenpHOE COMPOTUBIICHUE BEILIECTRA.

[TocnenoBaTenpHOE, MapauieibHOE, CMEIIAHHOE COSIMHEHUE TTPOBOIHUKOB.
Pacuér pa3zBeTBIEHHBIX AnieKTpruyeckux 1emnei. [Tpasuna Kupxroda.

Pabota snexTpudeckoro Toka. 3akon Jlxxoyns—Jlenna.

MONTHOCTh 2JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTh, BbIJesgeMas Ha
pe3ucrope.
OJIC m BHYTpEeHHEE COINPOTHUBIIEHHWE HWCTOYHMKA TOKa. 3akoH Owma mis
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MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOW Ienr. MOITHOCTh HMCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B IENM NOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOMCTBA M TEXHOJOTHYECKHE TMIPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYUETUUK IEKTPUUECCKOU YIHEPTUH.

Jemoncmpayuu.

N3MepeHne Cuiibl TOKa U HAPSKEHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HAIpPSHKEHUS NI PEe3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOJIMOA.

3aBUCUMOCTh COMPOTUBIICHHS HWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYCHHS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTU CUJTBI TOKA OT COTPOTUBIICHUS TIPU OCTOSIHHOM
HaIPsKEHUU.

[Tpsamoe uzmepenne IJIC. KopoTkoe 3aMbIkaHUE TAIIbBAHUYECKOTO AJIEMEHTA
U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crioco6bl coeuHeHnss ICTOUHUKOB ToKa, IJIC Oarapeii.

Hccnenoanre pa3HOCTH MOTEHIMATIOB MEXY MOJIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie pabomaol, npaKmuxym.

HccnenoBanue cMeniaHHOTO COSAMHEHUS PE3UCTOPOB.

N3mepenure y1eIbHOro CONPOTUBIICHHUS ITPOBOTHUKOB.

HccnegoBanne 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUS ISl JIAMIIbI
HaKaJIMBaHUSI.

YBenuueHue npejeia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne D/1C v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHHUKA TOKA.

Uccnenosanue 3aBucumoctd DJIC ralbBaHUUECKOTO dJEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

Hccnenoanne pasHOCTH MOTEHIIMAIOB MEXIY MOJIFOCAMU UCTOYHUKA TOKA
OT CWJIbI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIHOCTHA UCTOYHHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunwix cpeoax.

OneKTpuyeckass MPOBOJAMMOCTb  PA3NIMYHBIX  BEHIECTB.  JJIEKTPOHHAs
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IPOBOJAMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTbH COIPOTUBIICHHUS METAJIOB OT
temnepaTtypbl. CBEpXIPOBOAMMOCTb. DIEKTPUUYECKHUI TOK B Bakyyme. CBOWCTBa
AIEKTPOHHBIX ITyYKOB.

[TomynpoBOIHHKH. CobcTBeHHas 17} IIpUMECHAast IIPOBOJAMMOCTh
noJIynpoBoIHUKOB. CBoMcTBa p—n-niepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B DJIEKTPOJIUTAX. DNEKTPOJIUTHYECKAS AUCCOLIMALIUS.
DnekTponu3. 3akoHbl Papajes i AIEKTPOIU3A.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IIPUMEHEHHME: Tra3opaspsiaHble
JamIbl, 3JIEKTPOHHO-Iy4YeBas TpyOKa, MOJYyNpPOBOJHUKOBbIE MNpPUOOPHI: AHMO,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHWKA, padUHUPOBAHUE MEIH,
BBIIIJIaBKA AJIFOMUHMUS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTb COITPOTUBIICHNS METAJNIOB OT TEMIEPATYPBHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsl asiekTponu3a dapanes.

HckpoBoii pa3psia v MPOBOJUMOCTD BO3AYXa.

CpaBHEHME TPOBOIUMOCTH METAJIOB U MOIYTIPOBOJHUKOB.

OZaHOCTOPOHHSISE TPOBOAUMOCTD AUOA.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomoi, RPAKMUKYM.

Hab6mronenue aimekTposmn3a.

W3mepeHnne 3apsia OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  COIIPOTUBIIEHHS  TEPMOPE3UCTOpA  OT
TEMIIEPATYPBI.

CHsiTHE BOJIbT-aMIIEPHON XapaKTEPUCTUKHU TUOJA.

PDu3nyecKuil NPaAKTUHKYM.

Crioco0bl n3MepeHust (U3MUECKUX BEJIUYUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTEBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIUYMH.
O1nieHKa rpaHull MOTPEUIHOCTEM.

[IpoBeneHne KOCBEHHBIX HW3MEPEHMM, MCCICIOBAaHUWA  3aBUCHMOCTEH
(¢u3MUecKMX BEJIMYMH, NPOBEpPKA MPEAJIOKEHHBIX T'MIoTe3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTUYECKHX  pa3zjenax «YUYEHUYECKUH  IKCIEPHUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MexnpeamerHbie CBSA3H.

N3yuenne kypca ¢usuku yriayonéHHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATENBHBIX MEKIPEIMETHBIX CBS3EM C KypCaMH
MaTeMaTUKH, OUOJIOTHUH, XUMUH, T€OTrpapuu U TEXHOJIOTUH.

Meosicnpeomemnule nOHAMUA, C6AZAHHBIE C U3YUECHUEM MEMOO0E HAYUHO20
NnO3HaHuA: SBICHWE, HAY4YHBIA (akT, THIOTE3a, (PU3NYECKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, H3MEPEHUE,
NOTPEIIHOCTH U3MEPEHUH, U3MEPUTENbHBIE TPUOOPHL, IIUPpOBas 1adopaTopusl.
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Mamemamuka: pelmieHUe CUCTEMbl YypaBHeHHMH. JluHelHas QyHKIMS,
napaboja, runepOosna, ux rpaguku U cBoiicTBa. TpuroHomerpuueckue (QpyHKIMU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BeKTOpBI ¥ X MPOEKIMU HA OCH KOOPAWHAT, CJI0KEHHUE BEKTOPOB.

Buonozua: vexannueckoe IBHKEHUE B XKUBOW npupoze, nudpdysus, ocmoc,
TEIUI0OOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYIKAIOLIEH Cpenpbl,
yTHIN3alusg OHMOOPraHMYEeCKOro TOIUIMBA JUIsl BBIPAOOTKH  «TEIUIOBOW» H
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSYKEHNUE U KAIMJUIAPHBIE SABJICHUS B IPUPOJIE,
ANIEKTPUYECKUE SBJICHUSA B )KUBOU IPUPOLE.

Xumusa: IHACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYII,
MOJb BEIIECTBA, MOJIIPHAs Macca, IOJy4EeHWE HAaHOMATEpPUaIOB, TEILJIOBbIE
CBOMCTBA TBEPIBIX TEJI, KUIAKOCTEU U Ia30B, KUJIKUE KPUCTAILIBI, JIEKTPUYECKUE
CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IUCCOLMALS, TAJIbBAHNKA, JJIEKTPOHHAA
MHUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABMKEHHUH C UCIOJIb30BAHUEM MEXAHU3MOB,
Y4ET CYXOrO W IKUJIKOTO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLIHH
(KpOHIUTEHH, pemeéTyarble KOHCTPYKLMH), UCIOIb30BAHUE 3aKOHOB COXPaHEHUs
MEXAaHUKH B TEXHUKE (TMPOCKOIN, BOJAOMET U APYTUE), JBUTATEIb BHYTPEHHETO
CropaHus, napoas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAULIMOHEP, TEXHOJIOTUU
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEPUAIOB, W
HAHOTEXHOJIOTHH, 3JIEKTpOCTaTHYeCKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsHbl€ JaMIIbl, TOJTYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KJIACC

Paznen 4. JuekrpoanHamMuka.
Tema 4. Mazcnummnoe none.

B3anmoneiicTBue NOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bektop MarHuTHOM wuWHAYKUMH. [IpuHIMO cyneprno3uuuu
MAarHUTHBIX TOJIEW. JINHUY MarHUTHOW MHAYKIIUH.

MarHuTHo€e 1o0Jie POBOJHUKA C TOKOM (MPSIMOTO MPOBOJIHMKA, KATYLIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuiia Amnepa, €€ HarpaBJIeHUE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHHE 3apSyKEHHOM YaCTUIIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenria.

MarunutHoe nosie B BeuiectBe. DeppoMarHeTuku, napa- u IMaMarHeTUKH.

TexHuueckue yCTPOﬁCTBa N TCXHOJOTHUYCCKUC IIPOLOCCChI: IIPHUMCHCHUC

MOCTOSIHHBIX MarHuTOB, ANEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpayuu.

Kaptnra  nuHWMA  WMHOYKOMA ~ MAarHUTHOTO — MOJIL  IMOJIOCOBOTO M

HOI[KOBOO6pa3HOFO IIOCTOSAHHBIX MAarHuTOB.
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KapTrHa nMHMI MarHuTHOM MHYKIWH TIOJIS JUIMHHOTO IIPSIMOTO IPOBOIHMKA
Y 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre AByX MIPOBOAHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuinbl JIopeHIIa Ha HOHBI AIEKTPOJIUTA.

Habmonenue nBmxeHus mydka 3J1eKTPOHOB B MArHUTHOM TOJI€.

[TpunaIMIT JCUCTBUSA BJIEKTPOUZMEPUTEIIBHOTO npudopa
MAarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomol, nPAKMUKYM.

HccenenoBanre MAarHUTHOTO ITOJIS TOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne NelCTBUSA MTOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydenne 3aBUCUMOCTH CHIIbI AMIIEpA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOM MHAYKIMY HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. dnekmpomacHumnan UHOYKYUA.

SIBiieHUE DJNIEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeEKkTOpa MarHUTHOM
naaykuun. JDJIC uHAayknuu. 3aKoH SJIEKTpOMarHuTHOM uHAykuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

OJC mHAyKUMH B TPOBOJHHKE, ABUKYIIEMCS B OJIHOPOJHOM MArHHUTHOM
T0JIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karyiika WHAYKTUBHOCTH B II€MU TMOCTOSHHOTO TOKAa.
SIBnenne camonnaykuuu. 3/]C caMOMHIyKIWH.

DHEprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMATHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHUE MPOLECChl: MHAYKIMOHHAS
M€4b, COJICHOU/I, 3aIIUTa OT JIEKTPU3ALMU TEJ MMPU ABUKEHUH B MArHUTHOM MOJIE
3eMIn.

Jemoncmpauuu.

Habmonenue sBiaeHUs JIeKTPOMAarHUTHON UHTYKITUH.

UccnenoBanue 3aBucumoctd IJIC HHAYKIMM OT CKOPOCTH HM3MEHEHHUS
MAarHUTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[Tanenne marauTa B allOMUHUEBOU (MEIHON) TpyOe.

SIBneHne caMOMHAYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTHM MU3MEHEHUS
CUJIbI TOKA B LIETIH.

Yuenuueckuit a3kcnepumenm, nabopamopnuie padbomol, npaKkmuxKym.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOM MHTYKILIHH.

Omnpenenenrne MHAYKIMY BUXPEBOTO MAarHUTHOTO TOJIA.

UccnenoBanue siBIeHUS CAMOMHAYKIUH.
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COopka MO/IeJIH JIEKTPOMArHUTHOTO reHepaTopa.

Pa3znea 5. KoyieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Ko1eo0anus.

KonebarensHas cucrema. CBOOOIHBIE KOI€OaHUS.

IMapmonuyeckue kosnebanus. Kunematudyeckoe U JTUHAMUYECKOE OIMCAHHE.
DHEpPreTUYecKoe ONMMCcaHue (3aKOH COXpaHEHUS MEXaHW4YeCKoW sHepruu). BoiBon
JUHAMHYECKOI'0 ONMMUCAHUs TApPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTO U
KWHEMAaTHYECKOT'O OIMCAHUS.

Ammuntyna U (dasza kojebanuil. CBs3b aMIUIUTYAbl KOJIEOAHUM HCXOIHOM
BEJIMYMHBI C aMIUTATYaMU KOJICOaHHUM €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uvactora KojeOanuid. Ilepmon ManabiX CBOOOJHBIX KOJI€OAHUIMA
MaTeMaTH4ecKoro masiTHuka. lIlepuon cBOOOIHBIX KoOjJIeOaHUN MPYKHMHHOTO
MasTHHUKA.

[TonsTre o 3aTyxaromnux kKojaebanusx. BeinyxaeHHbie kKojebanus. Pe3oHaHc.
PesonancHas xpuBasg. BrausHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHHSL.

TexHu4yeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kadelu, My3bIKalbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce K0JIEOATEIBHOTO IBVIKCHHSL.

Habmronenue He3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJeOaHUM Ipy3a Ha HUTH OT
aAMILTUTY JTBI.

UccnenoBanue 3aTyxaromuyx KojieOaHUH 1 3aBUCUMOCTH ITEPUO/1a CBOOOTHBIX
KOJI€OaHMI OT COPOTHBIICHHUS.

UccnenoBanue kosiebaHWii Tpy3a Ha MACCUBHOM TMPYKHUHE C IIENBIO
dbopmupoBaHUs NPEACTaBICHUIN 00 UACATBHON MOJICIN MTPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHUS IHEPTUH NPU KOJeOaHUSIX TPy3a Ha MIPYKUHE.

UccnenoBanue BoIHYKICHHBIX KOJICOAHUI.

HaGmronenue pezonanca.

Yuenuueckuit skcnepumenm, n1adopamopnsie pabomaol, NPAKMUKYM.

N3mepenne mnepuoga CBOOOTHBIX KOJEOAHUN HUTSAHOTO W MPYNKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBH)KEHUS Tejla B X0JIe KoJeOaHul Ha ypyroMm mojiBece.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTHH B MPYKUHHOM MasiTHUKE.

HccnenoBanne yObIBaHHS aMILTATYIbI 3aTyXaIOMINUX KOJICOAHUH.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

Tema 2. dnexkmpomazHumnele Ko1edbanus.

Konebarenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJIeOAHUS B
ujeanbHOM KosiebaTteabHOM KOoHType. Popmyna Tomcona. CBs3b aMIUIATYAbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0U CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUHU B HJICAUTHHOM K0JIe0ATeTbHOM KOHTYPE.

3aTyxaronme AJIEKTPOMArHUTHBIE KoJieOaHus. BrinyxneHnbie
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AJIIEKTPOMATHUTHBIE KOJIEOAHUSI.

[TepemeHHbIi1 TOK. MOIIHOCT, TEPEMEHHOTO TOKAa. AMIUIMTYJAHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HAaNpsDKEHHsS TPU Pa3IMYHON (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKAa OT BPEMEHMU.

CuHycouAQJIbHBI NEPEMEHHBIA TOK. Pe3ucTOp, KOHIEHCATOp M KaTyllKa
MHJIYKTUBHOCTU B LIEMU CUHYCOMJAIBHOTO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHblii  Tpancpopmarop. IlpomsBoactBo, mepenaya u  mnorpedlieHue
AIEKTPUYECKOU IHEPIUU.

DKOJIOTUYECKUE PHUCKU IpU TMPOU3BOACTBE JIIEKTpo3Hepruu. KymibTypa
MCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA M TEXHOJOTHUYECKUE IMPOLIECCHI: JIICKTPUUECKUN
3BOHOK, I'€HEPATOp MEPEMEHHOTO TOKA, IMHUU DJIEKTpOIIepe1ay.

Jemoncmpayuu.

CBOOOHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYDA.

OcumiorpaMMbl AIEKTPOMATrHUTHBIX KOJICOAHMIA.

['eneparop He3aTyxaronmx JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenb 3JIEKTpOMarHuTHOTO TEHEPATOPA.

BoIHyX1IeHHBIE CUHYCOUIAIbHBIE KOJeOaHusl.

Pe3ncrop, kaTymika MHIYKTUBHOCTA U KOHAEHCATOP B LIENH NEPEMEHHOTO
TOKa.

Pesonanc mnpum mocnenoBaTelbHOM —COCIMHEHHH PE3UCTOpa, KaTYyIIKU
MHJIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIIUIT IEUCTBUS TpaHchopmaTopa.

Mopenb TMHAN 3IEKTPOIIEpEIaUH.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomaol, npaKmuxym.

N3yuenue tpancopmaropa.

HccenenoBanue nmepeMeHHOTO TOKA 4epe3 IOCIEA0BATEIbHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYILIKy U PE3UCTOP.

Habmonenne 31eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue pabOTHl HICTOYHHUKOB CBETA B IIEMH IEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoOMaAZHUMHbBLE 0JIHDL.

MexaHnueckrue BOJIHBI, YCIIOBHS HX pacrnpoctpaHeHus. llomepedynsie u
IIPONOJIbHBIE BOJIHBL. llepmon, CKOpOCTh pacnpoCTpaHEHUS W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpaK€HHE, NpeoMJIeHHEe, UHTepdepeHius u
T paKITHSL.

3Byk. CrkopocTh 3ByKa. [ pomkocTh 3ByKka. BricoTa ToHa. TemOp 3ByKa.

[IIyMoBO€E 3arpsi3HEHUE OKPYKAIOLIEH CPEBI.

DONEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3JIYUYEHHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opreHTalus BEKTOPOB B JIEKTPOMATHUTHOM BOJIHE.
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CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXXEHUE,  MPEJIOMIICHHE,
noJigspu3anus, uHTepdepeHuus u qudpakuus.

[IIkana 31EKTPOMAarHUTHBIX BOJH. [[pUMEHEHNE 2IIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI paMOCBA3U U TEJIEBUACHUS. Paqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckue yCTpPONCTBA M NPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTHI, pajap, paIuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neus,
yJIbTPa3ByKOBasl JUAarHOCTUKA B TEXHUKE U MEIULIMHE.

JHemoncmpauuu.

OO6pa3oBaHue 1 pacpoCcTpaHEHHUE MOMEPEUHBIX U POAOIbHBIX BOJH.

Koneobmomieecs Teno kKak HICTOYHUK 3BYKa.

3aBUCUMOCTD JJIUHBI BOJIHBI OT YaCTOTHI KOJICOaHHI.

HaGnronenue otpaxeHus: U IpeioMICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenunu v qudpakiyuy MEXaHUIECKUX BOJH.

AKYCTHYECKHUI PE30OHAHC.

CBoiucTBa ynbTpa3ByKa U €r0 IPUMEHEHHE.

HabntogeHnue cBS3UM T'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTYAOM WU
4acTOTOM KOJeOaHUI.

Hccnenoanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE,
pesioMJIeHUE, MOoJsipu3anus, Tudpakims, UHTepdepeHIus.

O6Hapy»xenue UHPPaKPaCHOTO U yIbTPaA()HUOIECTOBOTO UTYUCHH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie pabomaol, npaKmuKym.

N3yyenne napamerpoB 3ByKOBOU BOJIHBL.

N3ydeHnne pacrpoCcTpaHEHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacCIPOCTPAaHEHNE CBETA B OJNHOPOAHOM cpene. JIyu cBera.
ToYeUHbIN HCTOYHUK CBETA.

OTtpaxkeHne cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3zoOpaxxeHui B
riockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomiienne cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeb
npesnomMieHuss. OTHOCUTENBHBIM NTOKa3aTelb NpeaoMiIeHus . 1I0CTOSHCTBO 4acTOTHI
CBETA M COOTHOILIECHHWE JJIMH BOJIH IIPU IIEPEX0JI€ MOHOXPOMATUYECKOIO CBETA
4yepes3 rpaHully pasaena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ucnepcust cera. CinoxxHbI cocTaB O€Ioro cBera.

IBer.

IlonHOe BHyTpeHHEE OTpakeHue. [IpenenpHbIil yroa MmojaHOro BHYTPEHHETO
OTpaKECHUS.

ColOuparomie u pacceuBaroimiue JuH3bl. ToHkas JsuH3a. DOKycHOE
pacCTOSIHUE MW ONTHYECKash CUja TOHKOM JIMH3bl. 3aBHCHUMOCTh (POKYCHOTO
pPAcCTOSIHUSI TOHKOW c(epuyecKod JIMH3BI OT €€ T€OMETPUU U OTHOCUTEIBHOTO
MOKa3aTelis MPEeIOMIICHUS.

®opMyJsia TOHKOM JINH3BI. Y BEIUYEHHUE, 1aBAEMOE JIMH30M.
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Xon Jy4a, NMPOMIEAIIETO JIMH3Y MOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMN
ontudyecko ocu. IlocTpoeHne wu300paKeHH TOUKM W OTpe3ka NpsSIMOH B
cOoOHpAIOIIMX U PACCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue npubdopsl. Paspemaromas crnocoOHOCT. ['1a3 kak onTuyeckas
cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON OIITUKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHble HCTOYHHKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEp(EpPEHIIMOHHON
KapTUHE OT JBYX KOIEPEHTHBIX HCTOYHMKOB. [IpuMepbl KiacCMYeCKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YCIoBUE HaOMIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpU  MaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
IU(GPaKIUOHHYIO PEIIETKY.

[Tonmapuszanus ceera.

TexHuueckre yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmnapaT, MUKPOCKOI, MPOEKIMOHHBIA amnmapar, MPOCBETICHHE
ONTHKH, BOJIOKOHHAs ONTUKA, TU(PAKIIMOHHASA PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUs CBETA.

HccnenoBanne npesoMIICHHs CBETA.

Habnroaenue noiHoro BHyTpeHHEro OTpaxkeHus. MoJiens cBeToBoIa.

HccnepoBanne XoJa CBETOBBIX IYYKOB Ye€pe3 IUIOCKOMapalieIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanrie CBOMCTB M300paKEHUH B JIMH3AX.

Mopaenn MEKpOCKOIIa, TEJIECKONa.

HaGmtonenue nntepdepeHum cBeTa.

Habumroienue 11BeToB TOHKUX MJIEHOK.

HaGnronenue nudpaxiuu ceera.

Nzyuenue nudpakiiMOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIEKTpa.

Habmronenue aucnepcuu cBeTa.

Habumroienue nosisipusanuu cBeta.

[IpuMeHeHne NoNSPOUI0B IS U3YUEHUST MEXaHUYECKUX HAIPSDKCHUI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padbomul, nPaKmuKym.

N3mepenue nokasaress IpesIoMICHUS CTEKIIA.

Uccnenoanne 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHUS OT BemiecTBa (Ha
MIPUMEPE KUJKHUX JIUH3).

N3mepenue poKyCHOro pacCTOSIHUS pACCEUBAIOIIMX JIUH3.

[Tonydyenue n300pakeHus: B CUCTEME U3 TUIOCKOTO 3epKaJia U JIUH3bI.

[Tonyuyenue n300paxeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMMYECKUX CUCTEM.

Habmonenue audpakiuu, nuatepdepeHIrg U MOoJIIpU3allii CBETa.

N3yueHune nossipu3anuy CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH AUDIIEKTPHUKA.
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N3yuenne nnTepepeHnn J1Ia3epHOro U3JIyYEeHUs Ha IBYX LLIEISX.

Habmtonenue aucnepcun.

Habmroenue u nccaenoBanue JUQpakMOHHOTO CIIEKTpa.

HN3mepenne IiMHbl CBETOBOM BOJIHBI.

[TosrydeHne criekTpa U3ay4YeHHUs] CBETOIMOMA MPU NOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3nen 6. OCHOBBI crieHAJIBLHON TEOPUH OTHOCUTEIBHOCTH.

I'paauuel  IPUMEHMMOCTH  KjacCcuyeckod — MexaHuku.  [loctynatel
CIIEHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpasoBanusi  Jlopenna.
VYcaoBue npuduHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHU U COKPALECHUE JJIMHBI.

OHEeprus U UMIYJIbC PEIITUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPrUEl U UMITYJIbCOM PEISITUBUCTCKON YaCTHULIBI. DHEPTHUs
IIOKOSI.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCHl: CIYTHUKOBbBIC
MPUEMHUKH, YCKOPUTEIHN 3apsHKEHHBIX YaCTHII.

YyeHndyeckuii SKCIEPUMEHT, 1ab0paTOpHbIE PAOOTHI, IPAKTHKYM.

Onpenenenrie UMMyJbCa W OHEPTUUM  PENATUBUCTCKUX — dYacTull (o
dboTorpadusiM TPEKOB 3apSHKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusuka.

Tema 1. KopnycKynapHno-60aH0601L 0yanausm.

PaBHOBecHOE TeruioBoe M3nydeHue (M3IIydeHHe aOCOMIOTHO YEPHOTrO Tea).
3akoH cmenieHus Buna. 'unotesa [lnanka o kBaHTax.

®DOTOHBI. DHEPTHS U UMITYJIbC (DOTOHA.

dotoaddext. OnbiThl A. I'. CrosieroBa. 3akonbl hortorddexra. YpaBHeHue
OitamreitHa 11 potodddexra. «KpacHas rpanuiiay gotosrddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIICHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 ¥ a0COJIIOTHO OTpaxaroiryto moBepxHocTh). Ombiter 1. H.
JleGenesa.

BonnoBele cBolicTBa yactull. Bonnel ne bpois. [Invunaa BosHbl ge bpouns u
pasMepbl 00JaCTH JIOKaJIM3allMu JBIDKYyIIeWcs dYacTtuibl. KopmyckysipHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 31eKTpOoHOB Ha KpUCTaIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUS HEONPenenEHHOCTEM
['eitzenOepra.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHL: CIIEKTPOMETD,
(doTo3neMeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIMO/I.

JHemoncmpauuu.

®oT03(¢HEeKT Ha YCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

Uccnenoanue 3akoHOB BHeMHETO GoTorddexTa.

HccnegoBanne  3aBUCUMOCTH  CONPOTHUBIICHUS — MOJYNPOBOAHUKOB  OT
OCBEIIEHHOCTH.
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CBeToauos.

Conneunas 6atapes.

Yuenuueckuit skcnepumenm, nadopamopnuvie pabomaol, npaKmuxym.

HccnenoBanue Gporope3nucTopa.

N3mepenne nocrosiaaoM [Imanka Ha ocHOBe nccnenaoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOIUO/] OT HAMPSIKEHUSL.

Tema 2. Dusuka amoma.

OnbITl MO HCCIEIOBAHUIO CTpOoeHUs aroMa. [lnmaHerapHas monenb aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u noriyoieHrue (GOTOHOB MU MEPEXojie aToMa
C OZHOTO YPOBHS DHEPIMHU HA APYTOM.

Buppe! ciektpoB. CrieKTp ypOBHEM SHEPTUM aTOMa BOJIOPO/a.

CnoHTaHHOE W BBIHYXKJICHHOE U3JIyueHHue cBeTa. Jlazep.

TeXHUYECKHE YCTPOMCTBA U TEXHOJOTMYECKHUE IPOLIECCHI: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

Hab6mronerne muHeyaThIX CIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUYMKA HOHU3UPYIOLINX YACTHILI.

Onpenenenre JIMHBI BOJHBI TA3€PHOTO U3Ty4YCHUSI.

Yuenuueckuit akcnepumenm, nabopamopnuie padbomaol, npaKmukKym.

HaOmronenue nuHeiyaToro CekTpa.

UccnenoBanne cnekTpa pa3peKEHHOrO aTOMapHOTO BOAOPOJIa U U3MEPEHNE
nocrosinnor Puibepra.

Tema 3. Duzuka amomHo20 A0Pa U ITEMEHMAPHBIX YACHUU.

Hyxnonnas moxens siapa [erizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3oromsl.

PannoaktuBHOCTh. Anbda-pacnaa. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacnan. ['amma-usnydeHue.

3aKOH pPaJMOAKTUBHOTO pacnaga. PagmoakTHBHBIE HW30TONBI B IMPUPOJE.
CBoiiCTBAa MOHM3UPYIOLIETO HU3Ty4YeHUs. BiMsHUE pagnMoakTUBHOCTH Ha KUBbIC
opranusmbl. EcTtecTBeHHBIN QoH uzmyueHus. Jlozumerpus.

DHeprus CBsA3M HyKJIOHOB B sifjpe. A nepHbie cuibl. JlepekT Maccol sapa.

Snepurie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipobiaembl
YIPaBIAEMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTUYECKUE aCMEeKThl Pa3BUTHUSA
SAIEPHON DHEPrETUKH.

Mertonbsl  peructpalid M HWCCIENOBAaHMUS  DBJIEMEHTApHBIX  YaCTHII.

OyHIaMEHTAIBHBIE B3aUMOJCUCTBUS. bapuOHBI, ME30HBI W JIENTOHBI.
IIpencrasnenue o CtangapTHoi Moienu. KBapK-TIIFOOHHAS MOJENb aIPOHOB.

®uzuka 3a npeaenamu CrtaHgapTHOM Mojenu. TéMmHas maTepuss U TEMHas
SHEPrusl.

EnuncTBO (hr3myeckoit KapTUHBI MUpA.

TexHU4eCKHe yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
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BunbcoHa, siaepHbIi  peakTop, TEPMOSACPHBIM peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHasi ToMorpadusi.
Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomaol, npaKmuxKym.
HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).
HccnenoBanue paaioakKTUBHOTO (JOHA C UCTIOIB30BAHUEM JO3UMETPA.
W3ydenne noromieHus 0eTa-4acTUl] aTFOMUHUACM.
Pa3zgea 8. DiieMeHTBI aCTPOHOMMH U ACTPOPU3MKH.

Dtamnbl pa3BUTHS aCTpoHOMUU. [IpuKIIagHOe U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHUHU. [IpuUMEHMMOCTh 3aKOHOB (U3UKH JJII OOBSICHEHUS MPUPOIBI
KOCMHUYECKNX OOBEKTOB.

Metoasl acTpOHOMHYECKHUX HcclienoBaHuil. COBpeMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAAUOTEIECKOIIbI, BHEATMOC(EpHAst aCTPOHOMHUSI.

Bun 3Bé3gnoro Heba. Co3Be3nus, sipkue 3BE37bI, IJIAHETHI, UX BUIUMOE
JIBIDKECHUE.

ConHeuHas cucTema.

Counnne. ConmHeuHasi akTUBHOCTD. MicTtounuk 3Heprun CoJiHIa v 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU. JlMarpaMma «CreKTpaIbHbIM KJ1acc —
CBETUMOCTBY». 3BE3J]IbI TJIABHOM IOCJIEAOBATSILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE37 TJIABHOM MOCIEI0BATEIbHOCTU. BHYTpEeHHEE CTpOeHHUE
3B&3/1. COBpEeMEHHBIE MPE/ICTABICHUS O MPOUCXOXKJICHUU U 3Boitouuu ColiHIa U
3BE3]1. DTambl )KU3HHU 3BE3]I.

Mnineunsiii Ilyte — Hama ['anaktuka. [lonoxenue um aBuxkenne ConHua B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u KBasapbl. UEpHbIE IBIPBI B sIpax
rajlaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa001a. Pazberanue rajgakTuk.
Teopus bonbiioro B3peiBa. PEIuKTOBOE M3ITydYeHHE.

Macmrabnas crpykrypa Beenennoit. MetaranakTuka.

Hepeménnnie npo6ieMbl aCTPOHOMHUH.

Yuenuueckue naonwoenus.

HaOmronenus: 3BE31HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl ONPEACIICHUS TOJ0KEHUSI HEOECHBIX 00BbEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausa CEBEpHOIo MOJylapus U SIPKHUE
3BE3/IbI.

HaGnronenuss B Teneckon JIyHBI, MJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOIICHUH.

DuU3HYeCKU NPAKTUKYM.

Croco6b1 u3MepeHus (PU3NIECKUX BETUYNH C MCIOJIB30BAHIEM aHAIOTOBBIX
1 MUGPOBBIX U3MEPUTEIBHBIX TPUOOPOB M KOMIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE TTOTPEITHOCTH U3MEPEHUN (DU3NUECKUX BEITUYHH.
O1nieHKa TpaHull MOTPEUTHOCTEH.

[IpoBeneHME KOCBEHHBIX  HM3MEPEHHUM, HCCIEIOBAHUM  3aBHUCHMOCTEU
(bu3nYeCcKUX BEJIWYMH, TPOBEPKA MPEIIOKEHHBIX THUIOTe3 (BBIOOp H3 PabdoT,
OMMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYCHUUYECKHU  DKCIIEPUMEHT,
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Ja00paTopHbIe PaOOTHI, TPAKTUKYM).
006001 aoIee MOBTOPEHME.

OO60011IeHNEe U CUCTEMATU3AlIMS COJIEP KaHUS pa3/iesioB Kypca «MexaHukay,
«MonekynspHas Gu3MKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHB, «OCHOBBI CIEHHAIBHOW TEOPUM OTHOCUTENBHOCTHY, «KBaHTOBas
¢buzuka», «IEeMEHTbl ACTPOHOMUHU U aCTPOPUIUKI.

Ponr ¢usumkn w acTpOHOMUM B OIKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHON M ATHYECKOM cepax AesITeIbHOCTH YEJI0BEeKa, POjib U MECTO (PU3UKU
Y aCTPOHOMHMH B COBPEMEHHOW HAy4YHOM KapTMHE MHPA, 3HAYEHUE ONMCATEIbHOM,
CUCTEeMATHU3UPYIOIIeH, OOBSICHUTEIBHOW M  IPOTHOCTHYECKOM  (QyHKIMHA
bu3ndecKoit Teopun, posib HU3NIECKON Teopur B (POPMHUPOBAHUU TIPEICTABIICHUN
0 ¢u3NUeCcKol KapTHHE MUpPa, MECTO (U3UUECKONW KAPTHHBI MHpPA B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJIE.

MexnpeamMeTHbie CBA3U.

N3yuenne kypca ¢usukd yriayonéHHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAECPIKATEIBHBIX MEKIPEIMETHBIX CBS3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnule nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMOO08 HAYUHO20
NnO3HaHuA: SBICHWE, HAy4YHbIH (akT, TUnore3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIOJCHHE, OSKCHEPUMEHT, MOJEIUPOBAHHUE, MOJIEb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENIbHBIE TPUOOPHI, I pOBas 1adbopaTopus.

Mamemamuka: pelUIEHUE CUCTEMBbl YpABHEHUW. TpPUTOHOMETPUYECKHE
(yHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO. BEKTOpPBI M HX NMPOEKIMM HA OCH KOOPAMHAT, CIOKEHUE BEKTOPOB.
[IpousBognbie 3neMeHTapHbIX GyHKIMA. [Ipu3Hakum MoAOOMsS TPEYyroJbHUKOB,
ormpeseeHUe MIOMIAIN IIIOCKUX GUTYp U 00bhEMA Tell.

buonocua: >nektpuueckue SBICHUS B JKUBOW NpHUpOAE, KoseOaTeabHbIE
IBWKEHUS B JKUBOWM MNPUPOAE, OKOJOTHMYECKHE PHUCKA TPHU HPOU3BOJCTBE
ANEKTPODHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEH  Cpensl,
yABTPa3BYKOBass IUAarHOCTMKA B MEIMIIMHE, ONTHYECKUE SBICHHUS B JKHBOU
IIPUPOJE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
T€l1, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMUECKON pEIIETKH, CHEKTPaJIbHbIHI
aHaJIN3.

I'eocpagpua: MarHWTHBIE TIONKOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX PYA,
doTochEMKa 3eMHOM MOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TPUMEHEHUE TMIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb SIKOOM, TeHepaTop NEPEMEHHOrO0 TOKAa, MHIYKIMOHHAsA II€Yb,
JMHHAM DJIEKTpOIlepeaad, dJIEKTPOABUraTeb, paaap, pPaAuONPUEMHUK, TEIEBU30D,
anTenHa, TteneoH, CBY-meub, ynbTpa3BykoBas IUArHOCTHKAa B TEXHHUKE,

HpOeKHHOHHBIﬁ araapar, BOJIOKOHHAA OIITHKA, COJITHCYHAs 6aTape;1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAsA SHCPICTUKA U 3KOJIOTHYCCKHUC aCIICKThI ee pa3BUTHA.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUAJINYHOCTHBIE PE3YJIBTATDHI

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE pe3yJIbTAaThl OCBOCHHUS yueOHOro mpeamera «Dusmkay TOIKHBI
OTpakaTb TOTOBHOCTh W  CHOCOOHOCTH  OOYYaromIuXcsi  PYKOBOJICTBOBATHCS
chOpPMHPOBAaHHONW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpHEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM [IEHHOCTSIM POCCUMCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO OMBITA
M ONbITa JACATEIIBHOCTA B IMPOLECCE pealu3alldd OCHOBHBIX HalpaBJICHUH
BOCIIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIMTAHUSA:
e CQOPMUPOBAHHOCTH TPAXKIAHCKOW TMO3UIIMHA OOYYaIOMErocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;
eIPUHATHE  TPAAUIIMOHHBIX  OOIICYEIIOBEUECKUX  T'YMAHUCTHYECKUX U
J€MOKPATUYECKUX LIEHHOCTEM;

eTOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HHTEpPECAX TIPaKIaHCKOTO

o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIIbHOM OpraHU3alliu;

e YMEHHE B3aUMOJICHCTBOBATh C COIMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX

(YHKIUAMHY 1 HA3HAYCHUEM;
e TOTOBHOCTbH K TYMaHUTAPHOM U BOJOHTEPCKOM NS TEILHOCTH.
NMAaTPHOTHYECKOT0 BOCIIMTAHUSA:
 c(hOPMHUPOBAHHOCTH POCCUICKOM rPaskIaHCKON UIEHTUYHOCTH, NAaTPUOTU3MA;
¢ [[CHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
o c)OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHUECKOTO TIOBEICHNS;
¢ CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 W TPUHAMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE
B ICATEIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTOMUYUBOTO OYyIIEro.

3CTETHYECKOI0 BOCIIUTAHMS:

¢ 3CTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIKOYAs ACTETUKY HAYYHOTO TBOPYECTBA,

pUCyIIero (PU3NUEeCKON HayKe.
TPYAOBOI'0 BOCIIMTAHUS:

e MHTEPEC K Pa3InYHBIM chepaM MpoPecCHOHATBHON NESITEIbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMCHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynmyiei mpo¢ecCuu 1 pealn30BhIBATh COOCTBEHHBIC JKU3HEHHBIC TIAHBI;

¢ TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOpa30BaHUIO B 00JIACTH
(GU3HKY HA TPOTSHKCHUH BCECH KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHUS:
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e cC()OPMHUPOBAHHOCTh 3KOJOTHUYECKON KYyJIbTYpPbl, OCO3HAHUE TJ00aIBHOTO
XapakTepa 3KOJOTHYECKUX MPOoOIeM;

e IUIAHUPOBAHUE WU OCYLUECTBIICHUE ACHCTBHI B OKpPY)KAIOUIEH Cpele Ha
OCHOBE 3HAHUS LIEJIE YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

e PACIIMPEHHUE OMBITA NESITEIBHOCTH SKOJOTMYECKOM HAMPABIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM 10 (PU3MKe.

LEHHOCTH HAYYHOI'0 MIO3HAHUSL:

e CDOPMHUPOBAHHOCTH ~ MHPOBO33PEHHS, COOTBETCTBYIOLIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKON HAYKU;

e OCO3HAHHE LICHHOCTHU HAYYHOU JESITEIIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS
(GU3MKN OCYIIECTBIISITh TMPOCKTHYIO M HCCIEIOBATENbCKYIO JIEATEIbHOCTh
WH]JIUBUIYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3naBare/ibHbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUSA
Bba3oBble jornueckune aeiicTBUs:
e CAMOCTOSITENTbHO  (OPMYJIMPOBaTh W AKTyalIU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e ONPEACHATh LEIU JESITEIbHOCTH, 3aJaBaTh IMApPAMETPbl U KPUTEPUU HX
JOCTUKECHHS;
*BBISIBJISITh  3aKOHOMEPHOCTH W IPOTHBOPEYUS B  PaccMaTPUBAEMBIX
(bU3HYEeCKUX SBICHUSIX;
e pa3pabaThIBaTh IUIAH PELICHUS MPOOJIEMBbl C YUETOM aHAIN3a UMEIOIIUXCS
MAaTEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
*¢BHOCUTh KOPPEKTUBBI B  JIESITEIBHOCTh, OLEHUBATh  COOTBETCTBUE
pEe3yJIbTaTOB LENSAM, OLICHUBATh PUCKU MOCIIECICTBUN NEATEIbHOCTH;
e KOODJMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE ITPU PEILICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBbie ucciaenoBareJabCKHe JeHCTBYA:

e BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHA M METOJIaMHU
(bU3MUECKON HAYKU;

¢ BJIaJIETh HABBIKAMHU Y4eOHO-UCCIIET0BATENLCKOM U MPOEKTHOU JEsITeTbHOCTH B
o0acTi PU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIHHOMY ITOUCKY
METOIOB pelIeHHs 3a1a4 (PU3NYECKOTO COACPKAHUS, TPUMEHEHUIO PAa3TUUHBIX
METOJIOB MO3HAHUS;

eBIAJCTh BHUJAMHU JEATEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIIpETalluy, NpeoOpa3oBaHUI0 U TMPUMEHEHHUIO B Pa3IMYHbIX Y4eOHBIX
CUTYallUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX IPOEKTOB B 001aCTH (DUBUKH;

¢ BBISIBIISITh  IPUUMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyallU3WpOBaTh 3ajadvy,
BBIIBUTATh THIOTE3Y €€ pelIeHHs], HAXOIUTh apryMEHThI JJIs JOKa3aTeNbCTBa
CBOUX YTBEpXKJIEHUI, 3a1aBaTh apaMeTpbl U KPUTEPUH PELICHNUS;

e AHAIM3UPOBATH TOJIYYCHHBIE B XOJ€ PEIICHUs 3a/la4i Pe3yJIbTaThl, KPUTHUECKH

OLCHMBATbL HUX OOCTOBCPHOCTb, IIPOTHO3HUPOBATH MH3MCHCHHC B HOBLIX
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YCIIOBHSIX;
eCTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJadyd B  00pa30BATEIHHOU
NEATEIBLHOCTH, B TOM YHCIIC TIPU U3yYCHUH (PU3UKH;

e 1aBaTh OIICHKY HOBBIM CHUTYAaIUsIM, OLICHUBATh TPUOOPETEHHBIH OITBIT;

eYMETh IIEPCHOCUTh 3HAHUSA 10 (U3MKE B TPAKTHUYECKYIO 00JacTh
YKU3HEIEITCIIbHOCTH;

e YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

e BBIJIBUTATh HOBBIC HJICH, TIPEIJIaraTh OPUTHHAIHHBIC TIOIXO/IBI U PEIICHUS;

e CTaBUTH MTPOOJIEMBI U 331291, IOy CKAIOIINE AThTePHATUBHBIC PEIIICHUS.

Pabora ¢ nundopmanmeii:

eBJIAJICTh HABBIKAMU TOJMyYeHUS WHGOpPMAIMU (DU3UIECKOTO COACPKAHUS U3
MCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIBHO OCYIIECTBIIATh TOWCK, aHAJIM3,
CHUCTEMATHU3AIMIO U UHTEPIPETANIO HHPOPMAIIMK Pa3IMYHBIX BHJIOB U (hopm
MIPEICTABIICHHS;

e OIICHUBATH JJOCTOBEPHOCTH MH(POPMAITUH;

* ICTIOJIb30BaTh CPEACTBA MHMOOPMAITMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHMA
B PCIICHHHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3a/1a4 C
coOrofiecHueM TpeOOBaHUN APrOHOMUKH, TEXHUKH OE€30MaCHOCTH, TMTHUEHBI,
pecypcocOepekeHus, MPaBOBBIX U 3THUECKUX HOPM, HOPM HMH(OPMAITMOHHOM
0e30MacHOCTH;

e CO3/1aBaTh TEKCThI (PU3UIECKOTO COJEPIKAHMS B PA3TIUYHBIX (hopMaTax C yIETOM
Ha3HauYeHHUsT WH(OpPMAIMKM W IIEJIEBOM ayJIWTOPHUH, BHIOWpAs ONTHUMATHHYIO
dbopMy TIpeACTaBICHHS U BU3YaIU3allUN.

KoMMyHMKATHBHbBIE YHHBEpPCAJIbHbIE YUeOHbIe 1elicTBHS:

e OCYILIECTBIISITh OOIIEHUE HAa YPOKaX (PU3UKU U BO BHE-YPOUHOH JEATEIbHOCTH;

e PACITO3HABATH MPEAMOCHUTKH KOH(PIMKTHBIX CUTYaIil ¥ CMSTYaTh KOH(IUKTHI,

epa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3pPEHHMS C MCIOJIb30BAHUEM
SI3bIKOBBIX CPEJICTB;

eIOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOWM W WHIAMBHAYaJbHOU
paboThI;

e BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JCHCTBUU € YYETOM OOIIMX
MHTEPECOB ¥ BO3MOXHOCTEN KaKI0TO YJIEHA KOJIJIEKTUBA;

eIPUHUMATh  II€JIM  COBMECTHOW  JIEATEIbHOCTH,  OpPraHU30BBIBaTH U
KOOPJIHUHUPOBATh JIEUCTBUS MO €€ NOCTHXKEHUIO: COCTABJIATH IUIAH JIEUCTBUM,
pacrpeenaTh pojau ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXJaTh Pe3yJbTaThl
COBMECTHOI paboTHI;

e OIICHMBATh KAUECTBO CBOETO BKJIAJa M KAKJOTO YYaCTHHKA KOMaHIbl B OOIIHIi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elpEIJIaraTh HOBBIE IIPOEKTHI, OLIEHWBATH MJAEHM C TMO3ULHUH HOBU3HBIL,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

¢ OCYLIECTBIISITh ~ MO3UTUBHOE CTPATETHMYECKOE MOBEAEHHUE B  PA3JIMYHBIX
CUTYaIHIX, IPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh WHUITHATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHble Yy4eOHbIe AelCTBUS
Camoopranmuzanus:
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¢ CAMOCTOATEIBHO OCYIIECTBIISITh MO3HABATENBHYIO JACSITENBHOCTh B 0O0JacTu
GU3MKM W aCTPOHOMHH, BBISBIATH HPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1auu;

* CAMOCTOSITEJIbHO COCTABJIATH IUIAH PEIIeHHs] PACUETHBIX U KaUeCTBEHHBIX 33/1a4,
IUIaH BBIMOJIHEHUS MPAKTHYECKOH paboThl ¢ YYETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

e PACIIMPATH PAMKH y4e€OHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTEHUH;

eJleNIaThb OCO3HAHHBIM BBIOOP, AapryMeHTUpOBaThH e€ro, OpaTh Ha celd
OTBETCTBEHHOCTb 32 PEIICHUE;

e OLICHUBATH NPUOOPETEHHDIH OIIBIT;

* CIIOCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIIUUA B 00JIACTH (PUMKH,
MTOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLHOHAIbHbII UHTEJJIEKT:

e 1aBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTHb KOPPEKTHUBBI B JECATEIBHOCTD,
OLICHUBATbh COOTBETCTBHUE PE3YJILTATOB LIEISAM;

* BJIAJICTh HABBIKAMU I103HABATEIbHON pe(IEeKCUU KaK OCO3HAHMs COBEpLIAEMBIX
JEUCTBUM U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHU;

* CIIOJIb30BaTh MPUEMBI pediieKkcur ISl OLIEHKH CHUTyallud, BbIOOpa BEPHOTO

pelieHus;

eYMETh OIIGHMBAaTh PHUCKU M CBOECBPEMEHHO IMPUHHMATh PEIICHHS 10 HX
CHIKCHUIO;

eIPUHUMATh MOTHBBI W apryMEHThl JAPYrUX TIpU aHalu3e pPe3yJbTaToB
JESITCIILHOCTH;

e IPUHUMATH Ce0s1, MOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA,
e IPUHMMATh MOTHUBBI W apPryMEHTbl JPYyTHX @pU aHAJIU3€ pPE3YyJIbTATOB
NESATENBHOCTH;
e IPU3HABATh CBOE MPaBO U MPABO JPYTUX HA OLIMOKH.
B npouecce noctukeHust IMYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MTPOrpaMMBbl MO (PU3MKe
JUIsL  YPOBHSL CpelHero oO0miero oOpa3oBaHus Y OOy4aroluxcs

COBCPILICHCTBYETCS AMOIIMOHATIbHBIN WHTEIJIEKT, MPEIITONaratoInmi
c(OPMHUPOBAHHOCTb:
¢ CAMOCO3HAaHU4, BKJIIFOUAKOLICTO CIOCOOHOCTH IIOHUMATb CBOE

OMOIIMOHAIBHOE COCTOSIHWE, BHJCTh HAMpaBICHHUS pPa3BUTHS COOCTBEHHOU
AMOIIMOHAJILHOM c(Pepbl, ObITh YBEPEHHBIM B ce0e;

e CAMOPETYJIUPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBATHCS K
OMOIIMOHAIBHBIM HW3MEHEHHSM U TMPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPCHHEW MOTHUBAIIMH, BKIIOYAIONICH CTpEMJICHHE K JOCTH)KCHHIO IEIH U
yCIexy, ONTUMHU3M, HHUITMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXO/IS U3 CBOMX
BO3MOXKHOCTEH;

e OMIIATUH, BKIIOYAIONIEH CMOCOOHOCTh MOHUMAaTh AMOIMOHAIBHOE COCTOSIHHE
IPYTUX, YYHUTHIBATh €T0 TPHU OCYIIECTBICHUHU OOIIECHHS, CIIOCOOHOCTH K
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COYYBCTBHUIO U CONIEPE)KUBAHMUIO;
e COIMATILHBIX HABBIKOB, BKIIFOYAIOIINX CTIOCOOHOCTHh BHICTPAWBATh OTHOIICHUS C
JIPYTUMU JIIOABMU, 3200TUTHCSI, MPOSIBIISITH MHTEPEC U pazpeniaTb KOHPIUKTHI.

NNPEIMETHBIE PE3YJIBTATDBI

K xoniy obydenust B 10 knacce npeaMeTHbIE Pe3yJbTaThl Ha YriyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e IOHUMATh POJb (PU3UKUA B YKOHOMHUYECKOU, TEXHOJIOTUIECKOMN, IKOJIOTHIECKOM,
COLIMAJIbHOW M 3TUYECKOM cdepax AesITeTbHOCTH YEJIOBEKa, POJb U MECTO
(GU3UKU B COBPEMEHHOW HAay4YHOW KapTHHE MUpPA, 3HAYCHHUE OMHUCATEIHHOU,
CUCTEMATU3UPYIONIEH, OOBSICHUTEILHOH M MPOTHOCTHYECKON  (yHKIIMI
(bu3MYEeCKON TEOPUH — MEXaHUKHU, MOJIEKYJISIPHOU (PU3UKHU U TEPMOJIUHAMUKH,
posib (pu3nueckol Teopuu B (POpMHPOBAHUU MPEICTABICHUN O (U3UYECKON
KapTHUHE MUPAa,;

e pa3iyaTh YCJIOBHUS MPUMEHHUMOCTH MOJENeH (U3MYECKUX Tel U MPOIECCOB
(sBneHUI): WHEpLUMATIbHAS CHUCTeMa OTCY€Ta, aOCOJIIOTHO TBEPIOE TeEJO,
MarepuanbHas TOYKa, PAaBHOYCKOPEHHOE BM)KEHHE, CBOOOAHOE TMaJIeHue,
abcomoTHO ympyras jaedopmainus, aOCONIOTHO YIPyroe U aOCOIIOTHO
HEYyIPYroe CTOJKHOBEHHUSA, MOJEIM Tra3a, IKUIKOCTH M  TBEPAOIO
(KpUCTaJNIMYECKOT0) Tejla, WACANbHBIA ra3, TOYEUYHBIM 3apsija, OAHOPOIHOE
AIEKTPUYECKOE T10JIE;

e pa3nuyaTh yCcaoBHs (TpaHULbl, 00JACTH) TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB,
NOHUMAaTh  BceoOUIMH  xapakTep  (yHIaMEHTalbHBIX  3aKOHOB U
OTPaHUYECHHOCTH UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIU3UPOBATh U OOBSICHATH MEXAHWYECKUE TMPOIECCHl U SIBJICHUS, MCIOJb3YS
OCHOBHBI€ TTOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEJIBHOCTh MEXaHUYECKOTO
IBYKEHUS,  (GOpMyJibl  KUHEMATHUKH  PABHOYCKOPEHHOTO  JBUYKEHUS,
npeoOpa3zoBanus ['anuiess 1j1si CKOPOCTH U MepeMeleHusi, 3akonbl HploToHa,
MPUHINN OTHOCUTENbHOCTU ['anniiesi, 3aKOH BCEMHUPHOTO TSITOTEHHUS, 3aKOHbI
COXPAHEHHUS HUMITYyJIbCa M MEXaHWYECKOW HHEpruu, CBsI3b PAOOTHI CHIIBI C
M3MEHEHHEM MEXAaHMYECKOM SHEpPruu, YCJIOBUS PABHOBECHS TBEPJIOrO TeEIa),
IIPU 3TOM HCHOJIb30BATh MATEMATHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
YCJIOBHSI TIPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: MpeoOpazoBanuii [amwmes,
BTOPOTO M TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMMITYJIbCa M
MEXaHUYECKON HEPIHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAIM3UPOBATh M OOBSCHATH TEIUIOBBIE MPOIECCHl W SIBICHHS, HCIOJIb3YS
ocHoBHbIe monoxkeHuss MKT u 3akoHbI MOJEKyJIApHOW (QU3UKU U
TEPMOJIMHAMUKH (CBSI3b ABJICHUS UICAIBHOTO ra3a Co CpeIHEN KUHETUYECKOM
DHEPrued TEIUIOBOIO JBWKEHUS W KOHLEHTPALMENl €ro MOJIEKYJ, CBA3b
TEMIIEPATYPBl BEMIECTBA CO CPEIAHEW KUHETHYECKOM DSHEPIUEU TEILIOBOTO
JIBI)KEHUS €r0 YacTHIl, CBSA3b JABJIICHUS HJICAIIBHOTO Ta3a C KOHILEHTpaluen
MOJIEKYJl W €ro TemmepaTypod, ypaBHeHue MenaeneeBa—KianeipoHa,
MEPBbI  3aKOH TEPMOJAMHAMHUKHU, 3aKOH

COXpaHCHHUA OHEPIUHU B TCIIIIOBBIX HpOHGCC&X), IIpu OTOM HCIIOJb30BATH
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MaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaTh YCJOBHSI MPUMEHUMOCTU
ypaBHeHuss MeHneneeBa—Knanenpona;

e AHAJIM3UPOBATh U OOBICHATH DJIEKTPUUECKHE SIBICHMSI, HCIOIb3Yys OCHOBHBIC
MOJIOXKEHHUS M 3aKOHBI 3JICKTPOJIUHAMUKH (3aKOH COXPAHEHUS AJIEKTPUUECKOTO
3apsga, 3akoH KylloHa, NOTEHUMANIbHOCTh 3JIEKTPOCTATHUECKOIO IOJI,
IPUHLUI CYTIEPIO3UIMH MIEKTPUUYECKUX IOJIEH, IIPU 3TOM YKa3blBasl yCIOBHUS
IPUMEHUMOCTH 3aKkoHa KyIioHa, a TakKe MpakTUYECKH Ba)KHbIE COOTHOIIECHUS:
3akoHbl OMa JUIsl yJacTKa LENU U IS 3aMKHYTOM 3JIEKTPUYECKON LIETIH, 3aKOH
Jxoyns—Jlenna, npaBwia Kupxroda, 3akonsr Dapajes 111 2JICKTPOJIN3a);

¢ OIIUCBIBATh  (PUBUYECKUE TIPOLIECCHl W  SIBJICHUS, MHCIONb3Ysl BEJIMYMHBIL:
MEpEMELIEHUE, CKOPOCThb, YCKOPEHHE, UMITYJIbC T€Jda W CUCTEMBI TEN, CHIIA,
MOMEHT CHJIbI, JaBJICHHE, MOTCHIMAIbHAs DHEPTUs, KUHETHYECKas SHEeprus,
MeXaHW4Yeckas 3Heprusi, paboTa CHIIbI, IIEHTPOCTPEMUTEIILHOE YCKOpPEHUE,
CHJIa TSKECTH, CHJIa YOPYrOCTH, Ccuja TPEHHUs, MOUIHOCTh, DHEPIUsd
B3aUMOJIEHCTBUS Tena ¢ 3eMiéi BOMU3U €€ MOBEPXHOCTH, SHEPTUs YNPYyrou
aepopMaluil TMPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0COJIOTHAs TeMIiepaTypa
Tena, paboTra B TEPMOJAWHAMUKE, BHYTPEHHSISI HHEpPrUsl HUACAIbHOTO
OJIHOATOMHOTO Tra3a, paboTa HJealbHOr0 ras3a, OTHOCHUTENIbHAsl BIIAKHOCTh
Bo3nyxa, KIIJ[ upeanbHOro TEMJIOBOrO MABUTATElNs; SJIEKTPUUYECKOE II0JIE,
HANPsDKEHHOCTh  DJIEKTPUYECKOTO TOJsI, HAMPSHKEHHOCTh TMOJIA TOYEUHOTO
3apsAlla WM 3apsHDKEHHOro Iapa B BaKyymMeé M B JUAJIEKTPHUKE, MOTEHIUAN
ANEKTPOCTATUYECKOTO TOJISA, pa3HOCTh MOTEHIIMAJIOB, SJIEKTPOABUKYILAS CUIIA,
CUJIa TOKa, HANpsKEHUE, MOUIHOCTh TOKA, 3JIEKTpUYECKass EMKOCTh IUIOCKOTO
KOHJEHCATOpa, COINPOTUBICHUE YydYacTKa LENU C MOCIeAOBATEIbHBIM U
napajulebHBIM COEIUHEHUEM PE3UCTOPOB, SHEPTUs SJIEKTPUUECKOIrO IOJI
KOHJIEHCATOPA;

¢ O0BSCHATh OCOOEHHOCTH IPOTEKAHUs (PU3MUECKUX SIBICHUN: MEXaHUYECKOE
JABUKEHHUE, TEIUIOBOE JIBM)KEHUE YaCTHUI] BEILIECTBA, TEIUIOBOE PaBHOBECHE,
OpoyHOBCKOe naBHkeHue, muddysus, ucnapeHue, KUIMCHUE U KOHIEHCAIIMS,
IUIABJIGHUE WU KpHUCTAUIM3allMsl,  HANpPaBICHHOCTh  TEIUIONEpENadH,
ANEKTPHU3alUd  TeJ, SKBUIIOTEHIMAIbHOCTh MOBEPXHOCTU  3aPSKEHHOTO
MPOBOIHHKA,;

¢ IPOBOJUTH HCCIICOBAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOW BEIUYMHBI OT
APYTrof C MCHOJb30BAaHUEM MPAMBIX U3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY,  (PUKCHpOBaTh  pe3yJbTaThl  MOJYYEHHOW  3aBUCHMOCTHU
¢u3nuecKkux BEIMYMH B BHJE TpaduKOB C YUYETOM

aOCOJIIOTHBIX TOTPEIIHOCTE HM3MEPEHUM, JelaTh BBIBOJIBI IO peE3yJIbTaTaM
UCCJIEI0BAHMS;

« IPOBOJIUTH KOCBEHHBbIE M3MEPEHUS (PU3MUECKUX BEIWYMH, IPU 3TOM BBIOMPATH
ONTUMAJIbHBIA METOJ MU3MEPEHHUS, OLEHUBATh aOCOJIIOTHBIE U OTHOCUTEIbHBIC
NOTPELIHOCTHU MPSMBIX U KOCBEHHBIX H3MEPEHHI;

e IPOBOJIUTH ONBITBl IO MPOBEPKE MPEIT0KEHHON THUNOTE3bl: ILJIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UpPOBATh
MOJYyYEHHBIE pE3YyJIbTaTbl M JI€JIaTh BBIBOJ O CTATyCce MPEIJIOKEHHON
TUIIOTE3BI,
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e COOMIONATh MpaBwWJia OE30MacHOTO TpyAa MPH MPOBEACHUU HCCIIECIOBAHUN B
paMKax yu4eOHOTO SKCIEPUMEHTA, MPAKTUKyMa U y9eOHO- UCCIIEI0BATEIIbCKOM
U MIPOEKTHOW NIEATENBHOCTH C UCIIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTIOBAHUS;

e pelIaTh pacyETHBIC 3a/1a4d C SIBHO 3a/JIaHHOM M HESIBHO 33JlaHHOW (DU3UYECKOM
MOJIEJIbIO: HA OCHOBAaHMHU aHAJIM3a yCJIOBUS OOOCHOBBIBATh BHIOOP (PU3MUYECKOMN
MOJIeNId, OTBeYarouell TpeOOBaHUSIM 3aJauM, MPUMEHITh (HOPMYJIbl, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJIaThl (PU3UYECKUX TEOpUHA NPHU HCIOIB30BAHUU
MAaTEMATUYECKUX METOJIOB PELIECHHUS 3a4a4, TPOBOJNUTH PACYETHI HA OCHOBAHUU
MMEIOIINXCS JaHHBIX, aHATU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METObI
pEeLICHUs C YYETOM MOJIYYEHHBIX PE3YyJIbTATOB;

epelIaTh KAYECTBEHHbIC 3a/laud, TpeOylolue MPUMEHEHUs 3HaHUN U3 pa3HbIX
pa3zienoB Kypca (pU3MKH, a TAaKXK€ MHTErPALMK 3HAHUW U3 JAPYTHX MPEAMETOB
€CTECTBEHHO-HAYYHOrO0  I[MKJIA:  BBICTpAWBaTh  JIOTUYECKYK)  LEMOYKY
pAaCCYyXKIEHUA C OIIOPOM HA H3YYECHHBIC 3aKOHbI, 3aKOHOMEPHOCTH H
dbu3uYecKue sIBJICHNUS,

* CIIOJIb30BATh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboTbl  W3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTUYECKHUX ITPOLECCOB;

o IPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHE IMPOILIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU Y TEXHOJIOTUI;

e AHAJIM3UPOBATh M OLIEHUBATh TMOCJEJICTBUS OBITOBOM M MPOU3BOJICTBEHHOU
JEeSATEIBLHOCTH YE€JIOBEKa, CBA3AHHOW ¢ (PU3NYECKUMH MPOLECCaMu, C TO3UIUI
YKOJIOTUYECKOU 0e30IMacCHOCTH, MPEICTaBICHUMN 0 panMoOHaIbHOM
MIPUPOIOIIOIB30BaHUY, A TAKKE PAa3yMHOM HCIIOJIb30BaHUN JOCTUKEHUN HAYKU
Y TEXHOJIOTUH JJIs JaJIbHEHIIIET0 pa3BUTHS YEJIOBEYECKOTO OOIIECTBA;

e IPUMEHATh Ppa3IUYHbIE CMOCOObI paboThl ¢ uHpOpMaLuend (U3NYECKOTO
COJEp)KaHUs  C  HCIOJIb30BAHMEM  COBPEMEHHBIX  MH(POPMAIMOHHBIX
TEXHOJOTHM, MNpH HSTOM UCIHOJIB30BaTh COBPEMEHHBbIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH I TIOUCKA, MepepadOTKU U MPEbsSBICHUsS YYeOHON U HAy4YHO-
NOMyJSIpHOM ~ MHQOpMAIMM,  CTPYKTYpUpPOBaHMsT UM HHTEpIpETalUH
uH(pOpMallMy, IMOJIYYEHHOM U3 pas3iMyHbIX HCTOYHUKOB, KPUTHUYECKU
aHaTM3UPOBaTh MOJIy4aeMyl0 HMH(POPMAIMI0O U OLEHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE MMEIONIMXCS 3HAHWM, TaK W HA OCHOBE aHaJM3a HWCTOYHHKA
uHpopmanuu;

* IPOSIBJIATh OPraHU3aLMOHHBIE W TO3HABATENbHBIE YMEHHS CaMOCTOATEIHHOTO
NpUOOPETEHUSI HOBBIX 3HAHUN B MPOIIECCE BHIMOIHEHHS IPOEKTHBIX U Y4eOHO-
HCCIIEIOBATENbCKUX padoT;

epaboTaTh B TIpyNIE C HCHOJHEHUEM PpA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAllMOHATIBHO PACHpeNesaTh JESTeNbHOCTh B
HECTaHJAPTHBIX CUTYyallMsX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXIOro U3
Y4aCTHUKOB TPYTIbI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBI;

¢ IPOSIBJIATH MOTHBALMI0O K Oynaymed mnpodecCuOHANbHON MAEsITeNTbHOCTH IO
CHEHATBHOCTIM (PU3UKO-TEXHUYECKOTO TPODUIIS.

36



K xoniy obyuenust B 11 Knacce npeaMeTHbIE Pe3yJbTaThl HAa YriIyOJEHHOM YpPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YHYAIOIIUXCSl YMEHUM:

¢ IOHUMATh POJIbh (HU3UKH B SKOHOMHUYECKOH, TEXHOJOTUYECKOH, COIUATHHOU H
THYECKON cdepax AeATeIbHOCTH YEeJIOBEeKa, poJib U MecTO (U3UKH B
COBPEMEHHOW HAyYHOW KapTUHE MHUpPA, POJb ACTPOHOMHUU B IPAKTHYECKOHN
NEATENbHOCTH YEJIOBEKA W JaJbHEHIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHH,
3HaY€HUE  ONMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIMA (U3UYECKOM TEOpUru — DIEKTPOAMHAMUKH,
CHEIUaIbHOM TEOPUUM  OTHOCHUTEIIbHOCTH, KBAHTOBOW  (DU3HMKH, POJb
¢busndeckoit Teopuu B YOpMUPOBAHUU MIPEACTABICHUNA O (PU3NUECKON KapTUHE
MHpa, MecTO (U3MYECKOM KapTUHBI MHpa B OOLIEM pATYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHUAN O IIPUPOJIE;

e pa3nMyaTh YCJIOBUS NPUMEHUMOCTH MoOAeNed (PU3MUYECKUX Tel U HPOLECCOB
(s1BNEHMI): OQHOPOJHOE HIIEKTPUYECKOE M OJHOPOAHOE MArHUTHOE MOJI,
rapMOHMYECKHE  KOJIEOaHMs, MaTeMaTU4YeCKUl  MasATHUK, HUJCAJIbHBIN
MPY>KAHHBIA MasTHUK, TAPMOHUYECKUE BOJHBI, WCATBHBIA KOJICOATEIHbHBIN
KOHTYp, TOHKas JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SiJpa U KBAHTOBOW MOJENIN
CBETA;

e pa3nuyaTh yCJIOBUA (TPaHUIbI, 00JIaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB,
NOHMMATh  BCceoOmMi  XapakTep  (QyHIAMEHTAJbHBIX  3aKOHOB  H
OrPaHUYEHHOCTbH UCIIOIb30BAaHUS YACTHBIX 3AKOHOB;

¢ AHAJM3UPOBATh U OOBACHATH JJIEKTPOMArHUTHBIE MPOLIECCHl U  SBJICHMUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOXKEHUS M 3aKOHBI  DJIEKTPOAUHAMUKH U
CHELMAIBHOM TEOPUU OTHOCHUTEIBHOCTH (3aKOH COXPAHEHUS DJIEKTPUYECKOIO
3apsana, cwia Ammepa, cuia JIopeHna, 3aKOH 3JIEKTPOMarHUTHOW HWHIYKLHH,
npasuiio Jlenia, cBa3p DIC caMOMHAYKIIMU B 3JIEMEHTE AJIEKTPUUECKOU IIENU
CO CKOpPOCTBIO HM3MEHEHMS CHJIBI TOKA, IOCTYJAThl CIELHAIBHON TEOPUHU
OTHOCHUTEIbHOCTH DUHIITEIHA);

e AHAJIM3UPOBATh M OOBICHATH KBAHTOBBIE IPOLECCHl M SIBICHUS, HCIOIb3YS
MOJIOKEHUST KBAaHTOBOM (Gm3uku (ypaBHeHHEe DWHIITENWHA 17 hoTodddekTa,
IIEpBBIA W BTOPOM  TOCTyJarel  bopa, NpUHIMO  COOTHOLICHUS
HeonpeaenénHocte ['eif3enOepra, 3akOHBI COXpPaHEHMsI 3apsiIOBOTO U
MacCOBOTO YHCEJ U 3HEPrUU B SJEPHBIX PEAKLUMSX, 3aKOH PaJUOAKTUBHOIO
pacrajna);

¢ OIIUCBIBATh  (PUBUYECKUE TMPOLIECCHl W SBJICHUS, HCIOJb3Ys BEIMYUHBL:
HAIpPsHDKEHHOCTD  DJIEKTPUYECKOTO  ITOJISI, IMOTEHLHUAT 3JIEKTPOCTATUYECKOTO
IIOJIs, Pa3sHOCTh IOTCHLIMAJIOB, JJIEKTPOJABIKYyIIAass CWila, HWHAYKIUA
MAarHuTHOTO TOJII, MarHWTHBIA IIOTOK, cuia Ammepa, HHIyKTHBHOCTb,
ANEKTPOJABIKYIIAsl CHJIA CAMOMHAYKLHMH, OJHEPrus MarHUTHOTO  MOJs
IIPOBOJIHUKA C TOKOM, PEJIAITUBHCTCKUN HMITYJIbC, NIOJIHAS 3HEPIHs, SHEPTUs
MOKOsI CBOOOJHOM YacTHUIIbI, SHEPTHUSI M UMIYJIbC (POTOHA, MaCCOBOE UUCIIO U
3apsAl AApa, SHEPTHUS CBSI3H AJ1pa;

¢ 00BSCHATh OCOOEHHOCTH MPOTEKAHUS (DU3MUECKUX SIBJICHUMN: 3JIEKTPOMArHUTHAS
UHAYKLNSA, CAaMOMHIYKIMS, PE30HAHC, HHTEpQEpeHLUs BOJIH, AUPpPaKIMs,
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AUcrepcusi, MOJHOE BHYTPEHHEE OTpaxeHue, (poToanexTpuueckuil 3¢ ekt
(poroaddexr), anbdpa- u Oera-pacmaabl sep, TraMMma-U3IydyeHUe sep,
¢du3nUecKkre NPUHIMIBI CIIEKTPAILHOTO aHalIM3a U paboThl Jlazepa;

e OTIpECTIATh HAIPaBJICHUE WHAYKLIHWHW MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiiel Amniepa u cuiibl JlopeHiia;

* CTPOUTHh M300pa)keHUE, CO37aBaeéMO€ IUIOCKHM 3€pKajoM, TOHKOW JMH30U, U
pPacCUUTHIBATh €r0 XapaKTEPUCTUKH;

¢ IPUMEHSATH OCHOBOIIOJIATAOIINE ACTPOHOMUYECKHE MOHSITHUS, TEOPHUH U 3aKOHBI
IUIA aHamu3a U OOBSICHEHHsS (U3MUYECKUX MPOIECCOB, MPOUCXOASIIUX B
3B€37aX, B 3BE3MHBIX CHUCTEMaxX, B MEXTaJIaKTUYECKON cpene; ABMKECHUS
HEeOCECHBIX TeJ, IBOJIIOIIMY 3BE311 U BeeleHHOl;

e [IPOBOJIUTH  HCCJIENOBAHWE  3aBUCHUMOCTeH  (U3MYECKMX  BEJIMYMH  C
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH, IPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
¢uKcupoBaTh pe3yJabTAThl IOJyYEHHOW 3aBUCHUMOCTH

(bu3MYeCcKuX BEIUYMH B BUJE TPaUKOB C yUETOM aOCOIIOTHBIX MOTPEIIHOCTEN
M3MEPEHUN, I€JaTh BBIBOJIBI IO PE3YyJIbTaTaM UCCIIEI0BAHMS;

 IPOBOINTH KOCBEHHbIE U3MEPEHUs (PU3UUYECKUX BEIIUYUH, MPU 3TOM BbIOMpATH
ONTUMAaJIbHBIA METOJ| U3MEPEHHUSI, OLICHUBATh a0COIOTHBIE U OTHOCHUTEIbHBIE
MTOTPEIIHOCTH MPAMBIX U KOCBEHHBIX U3MEPECHUIA;

e IPOBOJIUTh OMBITHI MO TMPOBEPKE MNPEAJTOKEHHON THUIMOTE3bl: IIAHUPOBATH
HKCIIEPUMEHT, COOMpAaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UpPOBATh
MOJTYy4YEHHBIE PE3YJIbTAThI U JelaTh BEIBOJ] O CTaTyCE MPETI0KEHHON THUIIOTE3bL;

e OMKUCHIBATH METO/IbI MOJYYEHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;

e cOOMIOAATH MpaBuiia OE30MacHOTO TpyAa IMPU NPOBEICHUM HCCIEAOBAHUI B
pamKax y4eOHOro SKCIEPUMEHTa, MPAKTUKyMa U y4eOHO- UCCIIeJOBATENbCKOM
U MPOEKTHOM NIESITEILHOCTH C HCIOJIb30BAHUEM U3MEPUTENBHBIX YCTPOICTB U
nabopaTopHOTO 000PYIOBAHUS;

e pemaTh pacy€THBIC 3a/1aYd C SIBHO 33/JIaHHOW M HESIBHO 3aJaHHOU (DU3UYECKOM
MOJIETIbIO: Ha OCHOBAHHMM aHaJIM3a YCJOBUS BbIOMpaTh (PU3NYECKUE MOJEIH,
OTBEHArONIMe TpeOOBaHUSM  3aJayd, MPUMEHATb (HOPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH M TMOCTYJIaThl (PU3UYECKUX TEOpUHA NPHU HCIOIB30BAHUU
MAaTeMaTUYECKUX METOJIOB PEIICHUS 3a7a4, IPOBOJIUTHh PACUETHI HA OCHOBAaHUHU
MMEIOIIUXCS JaHHBIX, AaHAIM3UPOBATh PE3YJIbTATHI U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJYyUYEHHBIX PE3yJIbTaTOB;

epelIaTh KaueCTBEHHbIE 3aJlaud, TpeOylolIue NMPUMEHEHUs 3HAHUM M3 pa3HbIX
pa3ziesioB Kypca (pU3MKH, a TaKK€ MHTErpallud 3HAHUW U3 JIPYTUX NPeIMETOB
€CTECTBEHHO-HAYYHOI0  LIMKJA:  BBICTPAaUBaTh  JIOTMYECKYID  LIEMOYKY
pacCyXJIeHUd C OINOpOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3HYeCcKue SIBICHUS;

* CIIOJIb30BATh TEOPETUUYECKUE 3HAHUS JJIsi OOBSICHEHHS] OCHOBHBIX MPHUHIIUIIOB
paboTbl  W3MEPUTENBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

e MPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKHX M 3apyOCKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHUE MPOILIECCOB OKPY’KAIOILIETO MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHU;
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e AHAJIM3UPOBATh U OIICHUBATHh IOCJIEICTBUS OBITOBOM M TPOU3BOJICTBEHHOM
JESITEIbHOCTH YEJIOBEKAa, CBA3AHHON C (PU3NYECKUMU MPOIECCAMHU, C TO3UIHUMA
DKOJIOTMYECKON  0€30macHOCTH,  MNPEACTaBIEHUH O  palUOHAIbHOM
[IPUPOIOIIOIB30BAHUM, A TAKXKE PasyMHOM HCIOJBb30BAHUU JOCTUKEHUN

HAYKU ¥ TEXHOJIOTUHN JJIs NalbHEUIIEro Pa3BUTHS YETIOBEYECKOTO OOIIEeCTBA;

e IPUMEHATh Ppa3IUYHbIE CMOCOObI paboThl ¢ uHpOpMaLuend (U3NIECKOTO
COIepaHUA C  HCIOJb30BAHUEM  COBPEMEHHBIX  MH(DOPMALMOHHBIX
TEXHOJIOTUH, TpPU H3TOM HCHOJIb30BATh COBPEMEHHBbIE HH()POPMALMOHHBIE
TEXHOJIOTUH IS TOMCKa, MepepadOTKU U MPEeNbsIBICHUS YUeOHOH U Hay4dHO-
HOMyJIIpHOH ~ MH(pOpMAaIMM,  CTPYKTYpPUPOBAaHUS U HMHTEPIPETALUU
uHpOpMalUY, TOJYYEHHOM M3 PAa3JIMYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJy4yaeMyr0 MH(OPMALMIO U OLIEHHWBATH €€ JIOCTOBEPHOCTH
KaK Ha OCHOBE MMCIOIIMXCS 3HAHWM, TaK U Ha OCHOBE aHajiM3a HMCTOYHHKA
uHpopmanuu;

* IPOSIBJIATh OPTraHU3aLMOHHBIE W IMO3HABATENbHBIE YMEHHSI CAMOCTOSTEIHLHOTO
NpUOOpPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBIMOJIHEHUS MPOCKTHBIX U Y4eOHO-
HCCIIEIOBATENLCKUX padoT;

epaboTaTh B TpPYyNINE C HUCHOJHEHUEM PA3NUYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBATh Pa0OTy TPYMIIBI, PAMOHAIBHO PACIPENeNiTh JIeATEIbHOCTh B
HECTaHAAPTHBIX CHUTYyalMsX, aJeKBAaTHO OLEHUBATh BKIQJ KaXJAOro U3
YYaCTHHUKOB TPYMIIbI B PELICHHE paccMaTpUBaeMO MPoOIeMbI;

¢ [IPOSIBIIAITH MOTHBAIMIO K Oyaymieidl npodeccHOHaNbHOM NeATENIbHOCTU 10
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIISL.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHBEIE BUIBI 1€ITEILHOCTH
paszesioB U TEM [IporpammHOe coepraHue
n/n 4acoB 00y4aronmxcs

y4eOHOro peaMeTa

Paznen 1. Hayunblii MmeToa Im

O3HAHWS IPUP

0/1bI

1.1

Hayuns1it Mmeton
IIO3HAHUS IPUPOJIBI

6

®duzuka — pyHIaMeHTalbHAas HayKa

o nnpupoje. Hay4dHbIil METOI TO3HAHUSA
¥ METOJIbI UCCIICIOBaHUS (PU3NUECKHIX
SIBJICHUU.

DKCIIEpUMEHT U TEOPHS B MPOLIECCE
no3Hanus npuposl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CniocoOb1 n3MepeHus: GU3NIECKUX
BEJIMYMH (aHAJIOTOBBIC U ITU(GPOBBIC
U3MEpUTETbHBIE PUOOPHI,

[TorpemHocTn n3MepeHU GU3NIECKUX
BEJIMYMH (a0COIIOTHAS U
OTHOCUTEJIbHAS).

MonenvupoBanue GU3NIECKUX SIBICHUN
U TIPOIIECCOB (MaTepualibHas TOUKa,
a0COJIFOTHO TBEPIOE TEJIO, HcaTbHas
YKUJIKOCTh, UACaIbHBIN a3, TOUCUYHbIN

3apsin). ['unoresa. Guznveckuii 3aK0H,

KOMIIBIOTCPHBIC TATYHNKOBBIC CI/ICTCMI)I).

VYyactre B IMCKYCCHH O POJIN
dbuznyeckoit Teopur B popMUpOBaHUHT
IpeCTaBICHUN O (PU3HUECKON KapTUHE
MUpPa, MECTe (PU3NUECKON KApTUHBI
MUpa B 00OLIEM sy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MTPEICTABICHUIMA
0 MpHUpPO/IE.

N3ydeHne NOHITUH «TUTIOTE3,
«hU3MIECKUM 3aK0H», «Pu3rdecKas
TEOPUSI».

PaccMoTpenue rpaHul] IpUMEHUMOCTH
(bU3nYeCKrX 3aKOHOB.

CpaBHeHHe U3MepeHui GU3NIECKUX
BEJIMYMH TIPU TTOMOIIN aHAJIOTOBBIX U
IU(QPOBBIX U3MEPUTETHHBIX TPUOOPOB,
HaIMpUMep, TPU U3MEPEHUH CUJITBI TOKA U
HaANPSOKEHUS B IIETH MMOCTOSTHHOTO TOKA
IIPY TIOMOIITM AaHAJIOTOBBIX M IIU(PPOBHIX
MU3MEPUTENBHBIX MPUOOPOB.




I'PaHUIIBI €T0 MPUMEHUMOCTH.
dusnyeckas Teopusl.

Ponb u MmecTo puzuku B popMupoBaHumn
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA,
B IIPAKTUYECKOMN AESATENbHOCTHU JIHOIEH

OcBoeHue crocoOOB OIIEHKH
IIOTPEIIHOCTEN U3MEPEHHM.

OcBoeHHE OCHOBHBIX TPUEMOB PaOOTHI
¢ udpoBoit TabopaTopueii 1Mo Ghusnke,
HanpuMep, IpU U3MEPEHUHN (PU3NIECKIX
BEJIMYMH TIPU MTOMOIITH KOMITHIOTEPHBIX
JTATYNKOB

Hroro no pazneny 6
Pa3znen 2. Mexannka
2.1 | Kunemaruka 10 MexaHn4eckoe JTBUKEHUE. IIpoBeneHrne KOCBEHHBIX U3MEPEHUN

OTHOCHUTENIBHOCTh MEXaHUYECKOTO
nekeHus. Cucrema oTcyéTa.

[Ipsimast u 0OpaTHast 3aJ1a4yu MEXaHUKHU.
Pannyc-BekTop MarepranbHON TOUKH,
€ro MPOEKIIUU HA OCU CUCTEMBI
KoopauHaT. Tpaekropus.
[lepemenienue, CkOpoCTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAs1 CKOPOCTh) U
YCKOPEHUE MAaTePUATbHON TOUKH, UX
MIPOEKIUU HA OCH CUCTEMBI KOOPIUHAT.
CrioxeHune nepeMenieHni U CI0KEHHE
CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE
IIPSIMOJIMHEWUHOE IBUKEHUE.
3aBUCHUMOCTb KOOPJAWHAT, CKOPOCTH,
YCKOPEHUS U IIyTH MaTEPUAIBHON TOUKU
OT BPEMEHH U UX TPaPUKH.

MTHOBEHHOUW CKOPOCTH M YCKOPEHUS
TeNa, B TOM YUCJIE yCKOPEHUS
CBOOOTHOTO TAJCHUS, IPOBEICHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKTY
bu3nYeCKUMHU BeJIMUYMHAMHU (Y TH

OT BPEMEHU ITPH PABHOYCKOPEHHOM
JBUKCHHUH, TIEPHOa OOpaICHHS
KOHUYECKOTO MasITHHKA OT €T0
apaMeTPOB) M OTIBITOB 1O MPOBEPKE
MPEIIOKEHHOW THUIOTE3bI

P U3yUEHUN PAaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO IBYKCHWS, TBUYKCHUS
Tesa, OPOIIEHHOTO TOPU30HTAILHO,
JBIDKEHUS TeJia M0 OKPY>KHOCTH

C TIOCTOSTHHOM 110 MOJTYJTFO CKOPOCTBIO.
Omnpenenenne aOCOMOTHBIX U
OTHOCUTEIHHBIX IMMOTPEITHOCTEH




CBobOoHOE mazieHne. Y CKOpeHue
CBOOOHOTO TaJIcHHs. JIBIDKEHHE Tea,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY.
3aBUCHUMOCTh KOOPJIMHAT, CKOPOCTH U
YCKOPEHUS MaTEPUAIbHON TOUKHU

OT BPEMEHH U UX rpaduKu.
Kpusonunennoe asrmxenue. /[Bmxenue
MaTEepUAIBHON TOYKH 110 OKPYKHOCTH.
YrnoBas v TMHEWHAas CKOpOCTh. [lepron
Y 9acToTa oOpaleHus.
LlenTpocTpeMutenbHOE (HOPMaIbHOE),
KacaTeJabHOE (TaHT€HIMAIbHOE) U
MIOJTHOE YCKOPEHUE MaTEpUaJIbHON
TOYKH.

TexHuyeckue ycTponcTa U
TEXHOJIOTUYECKHE MPOIECCHI:
CIOUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHBIE, [IECTEPEHYATHIE U PEMEHHBIE
nepeaadn, CKOPOCTHBIE JTU(PTHI

U3MEpPEeHUI (PU3MUECKUX BEJIMYHUH.
OueHka rpaHul] NOrPEeIIHOCTEN.
N3yueHue Moesii CUCTEMBI OTCUETA,
CpPaBHEHME IIyTEH, TPACKTOPUH,
CKOpOCTEHN ABUKEHHUS OJHOTO U TOTO XKE
T€JIa B pa3HbIX CUCTEMAaX OTCUYETa.
AHaJIN3 pa3HbIX CIIOCOOOB
VICCIIEIOBAHUS JBUKCHUU.
PaccMoTpenue npenenbHoro nepexona
Y U3MEPEHUE MTHOBEHHOW CKOPOCTH.
MopenupoBanue nmpeoopa3zoBaHus
JIBIDKEHUM C MCIIOJIBL30BAaHUEM
MEXAHU3MOB, U3YUYEHUE
npeoOpa3oBaHusl YIIOBOM CKOPOCTH

B PEIYKTOPE.

AHaJIN3 HAIIPaBIICHUS] CKOPOCTH

MIPY JIBUKEHHUH IO OKPYKHOCTH.
Pemrenue pacu€THbIX 3a/1a4 € ABHO
3aJITaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIIBIO C
VICIIOJIb30BaHMEM OCHOBHBIX 3aKOHOB U
dbopMyJT KHHEMATHUKHU.

Pemienre kaueCTBEHHBIX 3a]1a4,
TPEOYIOMUX MPUMEHEHUS 3HAHU N

110 KHHEMAaTHKE.

OOBbsicCHEHUE YCTPOWCTBA U MPUHITUTIA
JIEUCTBUS CIUAOMETPA, LEITHBIX,




IeCTEpEHYATHIX U PEMEHHBIX IIepeaay,
CKOPOCTHBIX JTU(TOB.

OObsicCHEHUE IBMKEHHS CHAPSIIOB.
OrnpeneneHue ycaoBUd IpUMEHUMOCTH
Mojiesel (PU3UUECKUX TN U IPOLECCOB
(sBNIEHMI ): MaTepHuaIbHas TOUYKA,
PaBHOYCKOPEHHOE JIBUKEHUE,
CBOOOIHOE MaJCHHUE.

Brinonnenue yaeOHbIX 3aaHHIA

Ha aHaJIN3 MEXaHUYECKUX MPOIIECCOB
(sSIBJIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
KMHEMATHUKU: OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JIBXKEHUS, POPMYJIBI
KMHEMATUKU PAaBHOYCKOPEHHOTO
JBIDKEHUS, peoOpa3oBanus [ anmes
JUJISl CKOPOCTH U TIEpEMEILICHHUS.
Hcnons3zoBanue IT-rexHonornii

pu paboTe ¢ T0NOJIHUTEIbHBIMU
MCTOYHUKAMU MH(HOPMAIINH 10 TEME,
MX KPUTUYECKHUI aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JInHamuka

10

IlepBsIii 3ak0H HproTOHA.
NuepumnanbHbie CUCTEMBI OTCUETA.

HpI/IHHI/IH OTHOCHUTEJIBHOCTH [ anuines.

HewnneprimanpHbie cHCTEMBI OTCUETA
(ompenenenue, IPUMEPHI).

[IpoBeneHrEe KOCBEHHBIX H3MEPEHUN
PAaBHOJICHCTBYIOILEU CHJI U
Kod(dpurreHTa TPEHUS CKOJTBKEHHUS,
MPOBEICHUE UCCIIEAOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BETUUUH




Macca tena. Cuna. [Ipunuun
CyNEPHO3ULINH CUIL.

Bropoiu 3akon HeroToHa

JUIS. MATEPUATIBHON TOUKH.

Tperui 3axkoH HeroToHA 1151
MaTepUalIbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHUSI.
DKBHUBAJIEHTHOCTh T'PABUTAIITMIOHHOMN 1
WHEPTHOU MACCHI.

Cuna TsxecTu. 3aBUCHUMOCTD YCKOPEHUS
CBOOOJTHOTO MAJCHUS OT BHICOTHI

HaJl TOBEPXHOCTHIO TUIAHETHI U

oT reorpauyecKo MHPOTHI.
JIBrKeHnEe HEOECHBIX TEN U UX
CIyTHUKOB. 3akoHbI Kemiepa.

ITepBast kocMu4eCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Bec Tena, 1BMKyIIErocs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuiia
TPEHUS CKOJIBKEHUS U CHJIa TPEHUS
nokosi. Koagpunuent tpenns. Cuna
CONIPOTHUBJIEHUS TP IBUKEHUU TeEIIa

B )KUJKOCTH WJIHU rase, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCHUTEJIBHOTO
JIBUKEHUS.

JaBnenue. ['napocrarnyeckoe
napienue. Cuna Apxumesa.
TexHuYecKne yCcTpoucTaa

(cwut ympyToCTH, BOSHHKAIOITUX

B IIPY>KMHE U PE3UHOBOM 00pasIle,

OT UX JiepopMaIvin) v ONbITOB

10 TIPOBEPKE MPEITI0KEHHON TUTTOTE3bI
IpU U3yYEHUH JIBUKEHUS OpycKa

110 HAKJIOHHOM TIJIOCKOCTH, JBHKEHUS
CUCTEMBI CBA3aHHBIX TEJ, AehOpMAaLIUH
TeJl.

Omnpenenenne abCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEUTHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHUH.
OueHka rpaHul] NOrPEeIIHOCTEN.
HccnenoBanne MBIKEHUS] CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOUN yepe3
NETKui OJIOK, IBUMKEHUS OpycKa

10 HAKJIOHHOM TJIOCKOCTHU

C nepeMeHHbIM KO (PUIIMEHTOM TpeHus,
JBIDKEHUS TPy3a Ha BaITy C TPEHUEM.
HabGnronenue nBu>xeHus Tel

B MHEPIUATBHBIX U HEMHEPITHATBHBIX
cUCTEMax OTCcuéra, HalpuMep, KaueHus
JBYX LIWJIMHIPOB UJIK IIAPOB Pa3HOMN
MacCChl C OJJMHAKOBBIM YCKOPECHUEM
OTHOCUTEILHO HEMHEPLUAIbHON
CHUCTEMBI OTCYETA.

N3yuenune ueHTpoOeKHbIX MEXaHU3MOB.
CpaBHEHHE CUJI TPEHUS TIOKOSI, KAaueHUs
U CKOJIb>KEHUSI.




N TCXHOJIOTUYCCKHUC ITPOLCCCHI:
IMOJIIUITHUKH, ABHXCHHUC
HCKYCCTBCHHBIX CITYTHHKOB

Penienue pacu€THbIX 3a/1a4 € SIBHO
3aJITaHHOM U HESABHO 3aJaHHOU
buznyecKoil MOAEINbIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 GOpMyJT KHHEMATUKU U TUHAMUKHU.
Penienue kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX TPUMEHEHUS 3HaHUN

M0 KNHEMAaTUKE U IMHAMUKE.
OObsicHEHUE YCTPONCTBA U IPUHIIUIIA
JNEUCTBUS MOAIIUITHUKOB.

OObsiCHEHUE ABUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenne ycaoBUd IPUMEHUMOCTH
Moenel GU3MIECKUX Tell U IPOLIECCOB
(sBNIEHUI ): MHEpIIMAIbHAS CHUCTEMA
oTCcu€Ta, MaTepUalbHas TOUYKA,
a0CoJIIOTHO yripyras Aedopmarius.
Brinonnenue yueOHbIX 3aaHUI

Ha aHaJIM3 MEXaHUYECKUX MPOIECCOB
(sSIBJIEHUI) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
JVHAMHUKH: TpH 3aKkoHAa HproTOHA,
MPUHIINAI OTHOCUTENBHOCTH [ anuiies,
3aKOH BCEMUPHOTO TATOTEHUS.

Pabota B rpynmnax npu o0CyXICHUH
BOIIPOCOB MEKIPEIMETHOTO XapaKTepa
(Hanpumep, 1o TeMe «JIBuxeHue

B IIPUPOJIEN)
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Craruka TBEPAOTO
Tena

AOCOIOTHO TBEPIOE TETIO.
[TocTtynarenbHOE 1 BpaIIATEIBHOE
JIBUYKEHUE TBEPIOTO Tesla. MOMEHT
CHUJIBI OTHOCHUTEIBHO OCH BPAILICHUS.
[1meuo cunbl. CiioxkeHue cuil,
MIPUWIOKEHHBIX K TBEPAOMY TEINY.
I{enTp TsKECTH TENA.

VY ciioBust paBHOBECHUS TBEPIOTO TENA.
YcronunBoe, HEyCTOMYUBOE,
0e3pa3IuyHOoe paBHOBECHE.
TexHuuYecKne yCTporucCTBa U
TEXHOJIOTUYECKUE NPOLIECCHI:
KPOHILTEWH, CTPOUTEIbHBINA KPaH,
pelETUaThie KOHCTPYKIUN

[IpoBeneHune uccnenoBaHus yCiaoBUn
paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO
OCh BpalllEHUsI; KOHCTPYUPOBaHUE
KPOHIITEHHOB U pacy€T CUJI yIIPYTOCTH;
M3y4YE€HUE YCTOMUYUBOCTH TBEPAOTO TENA,
MMEIOIIETO IIOIA/Ib OTIOPHI.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJIaHHOM U HESBHO 3aJIaHHOM
(bU3NIECKON MOJIEIIBIO C
HCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB M
bopMyI1 CTATHKH.

Pemenue kauecTBEHHBIX 3aa4,
TPeOYIOIUX IPUMEHEHUS 3HAHUM

10 CTaTHKE.

OOBsiICHEHHE YCTPOMCTBA M MPUHIIUIIOB
JIEUCTBUS KPOHIITEHHA, CTPOUTEIHLHOIO
KpaHa, pelIETYaThIX KOHCTPYKIIUM.
OrnpeneneHue ycioBUd TPUMEHUMOCTH
Mojenel GU3nYecKuX Tell: abCOIIOTHO
TBEPJIOE TEJO.

BrinonHeHre yaeOHbIX 33 aHHi

Ha aHaJIn3 MEXaHUYECKUX MPOIECCOB
(s1BJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJI0KECHHUN 1 3aKOHOB
CTaTUKU: YCIOBUS pPAaBHOBECHS TBEPIOTO
Tena
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3aKOHBI COXpaHCHH B
MCXAaHUKE

10

Nmnynbec MaTepuanbHOM TOUYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOUEK. L{eHTp
MacC CUCTEMbI MaTEpPUAIbHBIX TOYEK.
Teopema 0 IBMKEHUHU LIEHTPA Macc.
Nmitynec cuiibl 1 13MEHEHUE UMITYJIbCA
Tena.

3aKOH COXpaHEHHUS UMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

MoMeHT nmnyJibca MaTepUaIbHON
Touku. [ IpeacraBnenne o coxpaneHnn
MOMEHTA UMITYJIbCA B IEHTPAJIBHBIX
TIOJISIX.

Pabota cuiel Ha MajOM M Ha KOHEYHOM
nepemMetiennu. ['padpudeckoe
npecTaBieHre paboThl CUITBI.
MoOIIHOCTE CHUJIBI.

Kunernueckas sneprust MaTepruaibHON
Touku. Teopema 00 U3MEHEHUU
KUHETUYECKOU DHEPIUU MaTepUAIbHON
TOYKHU.

IToTeHIMaNbHBIE U HETTIOTEHIIUAIbHBIE
cuibl. [loTeHIManbHas SHEpPrusl.
[ToTeHuManbHas SHEPTUS YIIPYTO
nehopMUPOBAHHOMN TIPY>KUHBI.
[ToreHumanbHas SHEPTrUA TEa

B OJTHOPOJTHOM I'PaBUTALIMOHHOM IIOJIE.
[ToTeHmanbHas Y3HEpPrus Tea

[TpoBeneHne KOCBEHHBIX U3MEPEHUIA
UMITyJIbCa TeJla, KHHETUYECKON U
NOTEHIMAIbHON SHEPTUHU Tea,
MOIIHOCTH CHJIbI; IPOBEJCHUE ONBITOB
10 IPOBEPKE MPEIJIO)KEHHON TUIIOTE3bI
U U3YYCHUH PAaBHOYCKOPEHHOTO
OPSIMOJIMHEMHOTO IBUKECHUS U
B3aMMOJICUCTBUS Tell.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIIbHBIX OTPEIIHOCTEN
U3MEpPEeHUN (PU3NUECKUX BEJIMYHMH.
OueHka rpaHul NOTPEIIHOCTEN.
[IpoBeneHue 3KkCepUMeHTa 1o
CPaBHEHMIO U3MEHEHUS NMITyJIbCa TeJa
C UMITYJIbCOM CHUJIbl, UBMEHEHUS
NOTEHUUATBHON SHEPTUH MPYKUHBI

C paboTOI CUJIBI TPEHHUSI.
HccnenoBanue coOXpaHEeHUS UMITYJIbCA
U YIPYTOM B3aUMOJACHCTBUH,
COXpaHEHHUS YHEPTUU MPU CBOOOTHOM
naIcHU .

Omnpenenenue pabOTHI CUITBI TPEHUS
NIpU JBMKEHUU TeJia MO0 HAKIJIOHHOM
IUIOCKOCTH.

HaOmronenne n o0bsCHEHNE
PEaKTUBHOTO JIBUYKEHUSI.

Pemenne pacu€THbIX 3a/1a4 C IBHO




B I'PAaBUTAL[MOHHOM I10J1€ OJHOPOIHOIO
miapa (BHyTpH U BHE 11apa).

Bropas kocMuueckas CKOpOCTb.

TpeTpss KOcMHUYECKast CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXAHUYECKON YJHEPTUN
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON SHEPTHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.
YpaBHeHue bepHyium U nacaIbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.
TexHuueckue yCTpoucTsa u
TE€XHOJIOTUYECKUE ITPOLIECCHI: IBUKCHUE
paKeT, BOIAOMET, KOIEP, NPYKUHHBIN
MUCTOJIET, TUPOCKOIL, (PUTYypHOE KaTaHHE
Ha KOHbKax

3aJITaHHON U HESIBHO 3aJaHHOU
buznyecKoil MOAEIbIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMyJI MEXaHUKH.

Pemenne kauecTBEHHBIX 3ajay,
TpeOyIOIIMX MPUMEHEHUS 3HAHUM

10 MEXaHUKE.

OOBbsacHeHne TPUHIIUIIOB JEHCTBUS
BOJIOMETA, KONEpPA, MPYKUHHOTO
MUCTOJIETA, THPOCKOIIA.

OOBbscHEHUE IBIKEHUS PAKET,
(UrypHOro KaraHusi Ha KOHbKax.
OmnpenenexHue ycinoBUi IPUMEHUMOCTH
Mojiesel (U3NYeCcKUX TN U MPOLECCOB
(ssBNIEHUI ): aOCOIOTHO yIIPYroe u
a0COIIOTHO HEYTIPYTO€ CTOJIKHOBEHHUSI.
BrlnonHenue yueOHbIX 3aJaHui

Ha aHAJIN3 MEXaHUYECKUX MPOLECCOB
(sIBNIEHUIA) C MCTIOb30BAaHUEM 3aKOHOB
COXpaHEHUsI B MEXAHUKE: 3aKOHbI
COXPaHEHUS UMITYJIbCA U MEXaHUYECKON
SHEPIUu, CB3b PaOOTHI CUIIBI C
U3MEHEHUEM MEXaHUYECKOU SHEPTUH
Tena.

Hcnonp3oBanue I T-rexnonornii npu
paboTe ¢ AOMOTHUTEIbHBIMU
MCTOYHUKAMU UH(POPMALIUH 1O TEME,




UX KPUTUYECKUM aHAJIU3 U OLICHKA
JOCTOBEPHOCTH
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Pasznen 3. Mosiekyasipaasi pusuka v TepmMo

ANHAMHKA

3.1 OCHOBBI 15
MOJIEKYJISIPHO-
KUHETUYECKOU

TEOPUH

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-
kuHeTudeckon Teopun (MKT), nux
onbITHOE 000ocHOBaHUE. Juddysus.
bpoyHnoBckoe nBuxkeHue. Xapakrep
JIBU)KEHUS U B3aUMOJICHCTBUS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3os,
KHUIKOCTEU U TBEPABIX TE U
00BsICHEHHE CBOMCTB BEILIECTBA

Ha OCHOBE 3TUX Mojenen. Macca u
pa3Mepbl MOJIEKYJ (AaTOMOB).
KomnuecTBo BemniecTna.

ITocrossHHast ABoraapo.

TemnoBoe paBHOBecue. Temrieparypa u
criocoOb! e€ u3mepenus. [llkana
temmepatyp Llenscus.

Monenb uaeajabHOTO ra3a

B MOJIEKYJISIPHO-KUHETUYECKON TEOPHH:
YaCTHUIIBI Ta3a JIBUXKYTCS XaOTUYECKHU U
HE B3aUMOJICUCTBYIOT APYT C APYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenneneeBa—Knaneiipona. AGcommoTHast
TeMIiepatypa (IKaga TeMneparyp
KenbBuHa). 3akon JlanbToHa.

[IpoBeneHne n3MepeHnil napaMeTpoB
rasa, NpoOBEJICHUE UCCIIEI0BAaHUN
3aBUCUMOCTEH (PU3MUECKUX BEITNIUH U
OMBITOB MO MPOBEPKE MPEAIOKEHHON
TUITOTE3bI IIPU U3YUYECHHUH YCTAHOBJICHUS
TEIIOBOTO PABHOBECHSI U U30MPOLIECCOB
B razax.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX IMOTPELTHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIMYUHH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
DKclepuMeHTallbHas MPOBEpKa
YPaBHEHUSI COCTOSHUS UACATBHOTO rasa.
N3ydenne Moielneil: IBUKEHUS YaCTHII
BEIIECTBA, OPOYHOBCKOTO JBUKEHUSI.
onbiTa [lITepHa, KpUCTALTNYECKUX
PEIETOK.

Pemenune pacy€THbIX 3a/1a4 C IBHO
3aJIaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
dbopMy MOJIEKYTISIPHOM (PU3UKH.
Pelienrie kaueCTBEHHBIX 3a7a4,




N3onpoueccsl B uACaIbHOM rase

C IMTOCTOSIHHBIM KOJIMYE€CTBOM BEIIECTBA.
['paduueckoe npeacrapieHue
M30IIPOLIECCOB: U30TEPMA, U30X0Da,
n3zo0apa.

CBsi3p MEXKY 1aBICHUEM U CPETHEN
KUHETUYECKOU IHEPTUEH
MOCTYNaTEILHOIO TETIOBOTO JBUKCHUS
MOJIEKYJI UAEATBHOTO ra3a

(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKON TEOPUH UJICATBHOTO
rasa).

CBs13b a0COTIOTHOM TEMTIIEPATYPBI
TEPMOJMHAMUYECKON CUCTEMBI

CO CpEaHEN KHHETUYECKON dHEpruen
MOCTYNaTEILHOIO TETIOBOTO JBUKCHUS
€€ YacTHuLl.

TexHuyeckue ycTponcTa u
TEXHOJIOTUYECKHE MPOLECCHI:
TEPMOMETP, OAPOMETP, MOTyUCHUE
HaHOMAaTEepHUaJOB

TpeOyIOIMX IPUMEHEHNS 3HAHUM

10 MOJIEKYJISIPHOM (pU3HKE.
OOBbscHEHUE yCTPOMCTBA U IPUHLIMIIA
JEHUCTBUS TEPMOMETPA, bapoMeTpa.
OOBscHEHNE NOJTyYEHUs
HaHOMAaTepHaJIOB.

Omnpenenenue yCinoBui IPUMEHUMOCTH
Mojiesel (U3MUeCcKUx TN U MPOLECCOB
(s1B1eHMI): MoJienel ra3a, >KUJIKOCTU U
TBEPIOTO (KPUCTAIUIMYECKOTO) Tea,
UJ1CaJIbHOIO rasa.

BrlinonHenne yueOHbIX 3a1aHUM

Ha aHaJIn3 TETUIOBBIX IIPOLIECCOB
(sIBJI€HUIT) C UCTIOIB30BAHUEM
oCHOBHBIX noJsioxkeHnid MKT u 3akoHOB
MOJIEKYJIIPHOH (DU3UKHU: CBSA3b AABICHUS
UJICAJIbHOIO ra3a co CpeIHEN
KUHETUYECKOU SHEPTUEN TEIIOBOTO
JIBWKCHUSA U KOHLICHTPALUEN ero
MOJIEKYJI, CBSI3b TEMIIEPATYPbI BELIECTBA
CO CpeHEN KMHETUYECKOW dHEPTUEN
TEIIOBOTO IBM)KEHUS €ro YaCTHILI,
CBSI3b JIaBJICHUS UJECAIbHOTO ra3a

C KOHILICHTPALIMEN MOJIEKYJ U ETO
TEeMIIEpaTypou, ypaBHEHUE
MenaeneeBa—Kianeiipona




32

TepmoauHamuka.
TernoBrIe MAaNIMHBI

20

Tepmoaunnamuueckas (T/]) cucrema.
3ajiaHKe BHEIIHUX YCIOBHMA

IUTSL TEPMOAMHAMUYECKON CUCTEMBI.
BHeninue v BHyTpEHHUE IApAMETPBI.
[TapameTpbl TEpMOIUHAMHUYECKOU
CUCTEMBI KaK CpEJHUE 3HAUEHUS
BEJIMYMH, OMUCBIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YpPOBHE.
HyneBoe Hauano TepMoAMHAMUKHU.
Camonpon3BoibHas penakcarus
TEPMOJMHAMUYECKON CUCTEMBI

K TEIUIOBOMY PaBHOBECHIO.

Mopenb naeanbHOro rasa

B TEPMOJIMIHAMUKE — CUCTEMA
ypaBHEHHU: ypaBHEHUE MeHeneeBa—
Knaneripona u

BBIPAXXEHUE 711 BHYTPEHHEW SHEPTUU.
VY ca0BUS NPUMEHUMOCTH 3TON MOJIEIH:
HU3Kasi KOHIIEHTPAIUs YaCTHUIl, BBICOKHE
TeMneparypsbl. Beipaxenue

JUIsl BHYTPEHHEU SHEepruu
OJIHOATOMHOTO UJIEAJIBHOI'O rasa.
KBa3zucrarnueckue v HECTaTUYECKUE
ITPOLIECCHI.

DOnemenTapHas pabota

B TEpMOJIMHAMUKE. Bbruucienue
paboThI MO rpaduKy mpolecca

N3mepenune yaenpHOM TENI0EMKOCTH
pPa3HBIX BELIECTB, UX CPABHEHHE,
MIPOBEJECHUE UCCIIEIOBAHUI
3aBUCUMOCTEH (PU3MUECKUX BEINIUH U
ONBITOB MO MPOBEPKE MPEMIOKEHHON
TUIIOTE3bI ITPU U3YYEHUH IPOLIECCOB
TeriooOMeHa 1 auabaTHOro mpolecca.
Ornpenenenre aOCOTIOTHBIX U
OTHOCHUTEJIbHBIX NOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJTUYHH.
OueHka rpaHul] OrPEIIHOCTEN.
N3yueHne B3aMMOCBSI3U SHEPTrUU
MEKMOJIEKYJIIPHOTO B3aUMOJICVCTBUS U
TEMIIEPATyPbl KUIICHUS KUJKOCTEH.
N3ydenue TeroBbIX IBUraTene

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MOJIeJeH.

HccnenoBanue pa3HbIX CIOCOOOB
V3MEHEHUSI BHYTPEHHEN SHEPTUU.
Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHON U HESIBHO 3aJIaHHOU
(bU3UYECKON MOJIETHIO

C UCTI0JIb30BAaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYTT MOJIEKYJISIPHOU (PU3UKH

Y TEPMOJMHAMUKH.

Pemienre kaueCTBEHHBIX 3aj1a4,
TPeOYIOIIUX TPUMECHEHUS 3HAHUM




Ha pV-auarpamme.

Tennonepenaya Kak crnocod U3MEHEHUS
BHYTPEHHEW 3HEPTUU
TEPMOJMHAMUYECKON CUCTEMBI

0e3 copepiieHust padboTel. KoHBekius,
TEIIONPOBOIHOCTbD, U3TyUYECHHUE.
KomnuectBo Temnotel. TemnoéMkocTb
Tena. Y AenbHas U MOJIsIpHas
TEIUIOEMKOCTH BEILLIECTBA. Y PABHEHUE
Maiiepa. Y nenpHas TEILUIOTa CTOPaHus
ToruiBa. Pacuér konuuecTBa TEMIOTHI
npu Teronepenaue. [lonstue

00 anabaTHOM Mpolecce.

IlepBblii 3aKOH TEPMOJAVHAMUKH.
Bnytpennss sueprus. Konnuectso
TEIJIOTHI U pad0Ta KaKk Mepbl U3MEHEHUS
BHYTPEHHEN YHEPTUU
TEPMOJNHAMHUYECKON CUCTEMBI.
BTopoii 3ak0oH TepMOAMHAMUKH

JUIs1 PABHOBECHBIX IIPOLIECCOB: Uyepes
3a1aHHOE PABHOBECHOE COCTOSIHUE
TEPMOJNHAMHYECKON CUCTEMBI
IPOXOJIUT €TUHCTBEHHAs afinadara.
AOcoroTHas Temmeparypa.

Bropoii 3ak0H TEpMOAMHAMUKU

JU1S1 HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MOHO MEPENATH TEIIOTY

110 MOJIEKYJISIPHOM (PU3UKE U
TEPMOJNHAMUKE.

OOBsiICHEHHE YCTPOMCTBA U TIPUHIIAIIA
JIEHCTBUSA XOJIONUIIBHAKA,
KOHAUIIUOHEPA, U3EITBHOTO U
KapOIOPaTOPHOIO IBUTATENICH, TapOBOM
TYpOUHBI.

OObsicCHEHUE TIOTYYCHHS] CBEPXHUZKUX
TeMIIEpaTyp, YTUIU3ALUN «TETIJIOBBIX
OTXOJO0B C MCIIOJIb30BAaHUEM TEIIJIOBOTO
HAcocCa, yTUIN3aIu OMOOPTaHUIECKOTO
TOILJIMBA JIJIsl BHIPAOOTKHU «TEIJIOBOM» U
AIEKTPOIHEPTUH.

Brimonnenue y4eOHbIX 3aqaHU

Ha aHaJIU3 TETJIOBBIX MPOIIECCOB
(SIBTIEHUIT) C UCTIOJI30BAHUEM
ocHOBHBIX noJiokeHu MKT u 3akoHoB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJVMHAMUKHU: TIEPBBIN 3aKOH
TEPMOJIMHAMUKH, 3aKOH COXPaHECHUS
SHEPrUM B TEIUIOBBIX MPOIIECCAX.
Hcnonws3oBanue IT-Trexnosorui

pu paboTe ¢ TONOJIHUTEIbHBIMU
UCTOYHUKAMU UH(OPMALIUU IO TEME,
X KPUTUYECKMM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH.

AHanu3 1 olieHKA ITOCIEICTBUHI




oT OoJiee XOJIOAHOTO Tena K OoJiee
HarpeToMy 0e3 KOMITeHCAIluU
(Knaysuyc). Heo6patumocTsb
MIPUPOHBIX TIPOIIECCOB.

HpI/IHHI/IHBI ,Z[CI‘/’ICTBI/I}I TCIIJIOBBIX MAIllNH.

KII.

MakcumanbHoe 3HaueHue KIT/I.

[uki Kapho.

DKOJIOTUYECKHUE aCIEKThI
HCIIOJIb30BaHUS TEIIOBBIX IBUTATENEH.
TemnoBoe 3arpa3HEHUE OKPYKAIOIIEN
Cpenbl.

TexHuyeckue ycTponcTa U
TEXHOJIOTUYECKHUE MTPOLIECCHI:
XOJIOIUJIBHUK, KOHJIULIHOHED,
JU3EIbHBIN U KapOopaTOPHBIN
JBUTATENH, NTapoBasi TypOuHa,
MIOJIyYEHUE CBEPXHU3KHUX TEMIIEPATyp,
YTUIM3ALHUS «TEIIOBBIX» OTXOO0B

C MCIOJIb30BaHUEM TEIJIOBOI'O HACOCA,
YTUIM3ALMsA OMOOPTraHUYECKOTO
TOIUIMBA JIJIs1 BHIPAOOTKH «TETIOBON» U
AIIEKTPOIHEPTUU

HCITOJIb30BAHMS TEIUIOBBIX JIBUTATENCH
Y TETJIOBOT0 3arpA3HEHUS OKPYKAIOIIEH
Cpelibl C TO3ULNHN SKOJIOTHYECKOU
0€30I1acCHOCTH; MIPEICTABICHUI

0 pallMOHAJILHOM MPUPOI0NIOJIb30BAHUN
(B mporrecce MOATOTOBKH COOOIICHHUI,
BBITIOJTHEHUN TPYIIOBBIX TPOEKTOB)

33

ArperaTHble
COCTOSTHMSI BEIIIECTBA.
da30BbIE IEPEXOIBI

14

[Tapoo6pa3oBanue 1 KOHICHCAIIHS.
Hcnapenue u kurienue. Y geibHas
TeII0Ta MapooOpa3oBaHuUs.
HacpimieHHble ¥ HEHACBIIIEHHBIE TTapBbl.

HaOironenue cBOCTB HACKIIIIEHHBIX
apoB, MaJIbIX JAehopMaliuii,

IIPOBEJCHNE KOCBEHHBIX U3MEPEHUI
yAEIbHOM TEIUIOTHI IIABJICHHMS JIbJIa,




KauecTBeHHas 3aBUCUMOCTB IIJIOTHOCTH
Y JJaBJICHUS HACBIIIEHHOTO Mapa

OT TEMIIEPATYPbL, NX HE3ABUCUMOCTb

0T 00bEMa HACHIIICHHOTO Tapa.
3aBHUCUMOCTb TEMIIEPATYPBI KUTICHUS
OT JIaBJICHUS B KUJIKOCTH.

BnaxxnocTs Bo3tyxa. AOGCOIIOTHAS U
OTHOCHUTENIbHAS BIIaXKHOCTb.

TBépnoe teno. Kpucraimmueckue u
amopdHbIe Tesla. AHU30TPOTHS CBOMCTB
KpuctaiuioB. [ imaBnenue u
KpUCTaJUTA3anud. Y IeJibHas TeIioTa
raBiaeHus. Cyonumarnus.
Jedopmariiu TBEpIOTO TENA.
Pactsxenue u cxxkatue. CiBur. Moyib
FOura. [Ipenen ynpyrux aedhopmaruii.
TemnoBoe paclIupeHue KUIKOCTEN U
TBEPJBIX TEJI, 00BEMHOE U JIMHEHHOE
pacipeHre. AHrapMOHHU3M TEIMIOBBIX
KOJIeOaHUI YacTHI] BEIIECTBA KaK
MPUYMHA TEIIOBOTO PACIIMPEHUS TEIl
(Ha KaUeCTBEHHOM YPOBHE).
[IpeoOpazoBaHue 3HEPTUU B (pa30BbIX
nepexoiax.

YpaBHEeHHE TEIIOBOTO OalaHca.
IToBEpXHOCTHOE HATSKEHHUE.
KoadduimeHT noBepXHOCTHOTO

aOCOIIOTHOM BIXKHOCTH BO3/yXa,
Kod(pumreHTa MOBEPXHOCTHOTO
HaTsDKeHUs, Moays FOHra.

N3yueHune 3aKkOHOMEPHOCTEN NCTIApEHUS
Y KATICHUSI )KUJIKOCTEH, B TOM YHCIIe
KUIICHUS [TPU TOHM>KEHHOM JIaBJICHUH,
HArpeBaHUs U TUIABJICHUS
KPUCTAJTMYECKOIO BEIIECTBA,

KAWL PHBIX SBJICHUN, CMaYBaHHMSI.
[IpoBeneHme ONMBITOB C MBUTLHBIMU
TJIEHKAMM.

Uccnenosanue moaenu
HEHBIOTOHOBCKOMW YKUIKOCTH.
Pemenne pacu€THbIX 3a1a4 C SBHO
3aJJaHHOU U HEABHO 3aJaHHOU
(bU3nYECKO MOJIEIBIO

C UCII0JIb30BaHNEM OCHOBHBIX 3aKOHOB
1 GOpMyJ MOJIEKYJISIPHOU (PU3MKH U
TEPMOIUHAMUKHU.

Pemenve kauecTBEeHHBIX 33714,
TPEOYIOMUX TPUMEHEHUS 3HAHUHT

10 MOJIEKYJISIpHOU (DU3UKE U
TEPMOUHAMUKE.

OObsiCHEHUE OCHOBHBIX MPUHIIUIIOB
CTPOCHUS KUIKUX KPUCTAIIIOB,
MIOJTYYCHHS COBPEMEHHBIX MAaTEPHAIIOB.
Onpenenenue yCiaoBUd MPUMEHUMOCTH




HaTspkeHus. KanuiuisipHele SBJICHMS.
JlaBiieHne nox NCKPUBIEHHOU
ITIOBEPXHOCTBIO )KUIAKOCTH.

®opmyina Jlamnaca.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MTPOLIECCHI: )KUAKNE
KpPHUCTaJUIbl, COBPEMEHHBIE MAaTEPUAIIBI

Moenel GU3NIeCKUX TeJl ¥ IPOIIECCOB
(sBNIEHUI ): MOJIeTIel Ta3a, KUJIKOCTH U
TBEPIOTO (KPUCTAIIMYECKOTO) TEa,
UJI€aJbHOrO rasa.

BrinonHenne y4eOHbIX 3aqaHUN

Ha aHaJIu3 TEIUIOBBIX MPOLIECCOB
(sSIBJIEHUI ) C UCTIOJIb30BAHUEM
0CHOBHBIX 1To10keHni MKT u 3ak0HOB
MOJIEKYJISIPHOUN (DUBUKH U
TEPMOJUHAMUKU: CBSI3b JTABJICHUS
UJICaJTbHOIO ra3a ¢ KOHLEHTpaluei
MOJIEKYJI M €r0 TeMIIepaTypoH,
ypaBHeHue MeHnneneeBa—Knanelipona,
MePBbIN 3aKOH TEPMOJUHAMUKHU.
Pabora B rpynnax npu o0cyXJ1eHUU
BOIIPOCOB MEKIIPEIMETHOTO XapaKTepa
(manpumep, no teme «TemnoooMeH

B YKUBOU MPUPOJIE»)

Hroro no pazneny 49
Paznea 4. JnexkTpoguHaMmuka
4.1 | DnexTpuyeckoe moie 24 DJIEKTpHU3aLMS TET U €€ NPOSBICHUS. [IpoBeaeHrnE KOCBEHHBIX U3MEPEHNUN U

OnekTpudeckuii 3apsia. /[Ba Buna
ANEKTPUYECKUX 3apAn0B. [IpoBoiHUKY,
TUAJIEKTPUKHU U TTOIYTIPOBOJHUKH.
DJIEeMEHTAaPHBIN ATIEKTPUUECKUN 3apsiI.
3aKOH COXpaHEHUs dJEKTPUIECKOTO
3apsna.

OIIBITOB IO NMPOBEPKE NPEMIOKEHHON
TUIIOTE3bI IPU U3YUEHUU
B3aUMOJICUCTBUS 3apSKEHHBIX TE,
3apsija KOHJIEHcaTopa,
NIOCJIEIOBATEIBHOIO COEIMHEHHUS
KOHJIEHCATOPOB.




B3aumopeiictBre 3apsaoB.

Toueunsie 3apsapl. 3akoH Kynona.
Dnektpuueckoe nose. Ero gerictaue

HA JJICKTPUYECKHUE 3aPsiJIbL.
Hanps>k€HHOCTB 3JEKTPUYECKOTO MOJSL.
[TpoGnbIii 3apsia. Jluauu
HaINpsKEHHOCTH AJIEKTPUYECKOTO TTOJIS.
OnHOPOIHOE ANEKTPUUECKOE TOJIE.
IloTenmansHOCTH
AJIEKTPOCTATUYECKOrO Mol PasHOCTH
MMOTEHIHAJIOB U HAIPSIKEHUE.
[TorenuunanbHas YHEPTUS 3aps1a

B DJIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuua 3MeKTpOCTATUYECKOTO OIS
CBs13b HANPSHKEHHOCTY MOJISA U Pa3HOCTH
MTOTEHIMAJIOB JJISl JIEKTPOCTATHYECKOTO
noJist (Kak OJTHOPOJHOTO, TaK U
HEOJHOPOJIHOTO).

[IpuHIMI Cyneprio3uuuu
AJIEKTPUYECKUX TIOJIEH.

[Tosie Toueunoro 3apsiga. [lone
paBHOMEpPHO 3apsikeHHoM cdepsl. [Tone
PaBHOMEPHO 3apsSHKEHHOTO 10 00BEMY
mapa. [Tose paBHOMEPHO 3apsKEHHOMN
O0eckoHe4YHOH TIockocT. KapTruHbl
JIMHUM HaNpsHDKEHHOCTU ITUX TIOJIEN U
SKBUIIOTCHIIMAIBHBIX TTOBEPXHOCTEH.

Omnpenenenne abCOMOTHBIX U
OTHOCUTEJIbHBIX MOTPEUTHOCTEN
U3MEpPEeHU (PU3MUECKUX BEJIMYHH.
OueHka rpaHui] NOrPeIHOCTEN.
HabGnronenue npeBpallieHus SHEPTUuu
3apsKEHHOTO KOHJIEHCATOPa B S3HEPTHUIO
U3ITy4EeHHs CBETOIUOA, UCCIIEIOBAaHUE
pa3psiia KOHJAEHCATOpa Yepe3 pe3nCTop.
N3y4eHne 3aBUCUMOCTH
IIEKTPOEMKOCTH INIOCKOTO
KOHJIEHCAaTopa OT IUIONIaAu MJIACTHH,
PACCTOSIHUS MEXITY HUMHU U
JUAJIEKTPUYECKOU MPOHUIIAEMOCTH.
N3yyenue KapTUH JIMHUN
HaMPSHKEHHOCTH DJIEKTPUYECKOTO MOJISt
TOYEYHOTO 3aps/Ja, PABHOMEPHO
3apsHKEHHOM c(pepbl, paABHOMEPHO
3apsHKEHHOTO 0 00BhEMY 11apa,
PaBHOMEPHO 3apsiKEHHOU OECKOHEUHOM
MJIOCKOCTH U SKBUTIOTCHITMAIBHBIX
IIOBEPXHOCTEMN.

Peuienune pacu€THbIX 3a/1a4 C ABHO
3aJITaHHON U HESABHO 3aJaHHOU
buznYECKO MOAEIBIO C
UCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopMyIT SIEKTPOCTATUKH.

Penienune kauecTBEeHHBIX 3a/1a4,




[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y cJI0BHE PaBHOBECHS 3apsi0B.
JINDIIEKTPUKY B 3JIEKTPOCTATHYECKOM
nosie. Jluanektpuueckas
MIPOHUIIAEMOCTh BEIIECTBA.
Konpgencarop. DnekTpo€MKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTh
IJIOCKOTO KOH/IEHCATOpA.
[TapannensHOE COeTUHEHHE
KoHJeHcaTopoB. [TocnenoBarensHoe
COEIMHEHHE KOHJIEHCATOPOB.

9H€pFI/I}I 3apsPKEHHOI'O KOHACHCATOPA.

JIBU>KEHHE 3apsSyKEHHON YaCTUIbI

B OJTHOPOJIHOM 3JIEKTPUYECKOM TOJIE.
TexHnuYecKkne yCTpoucTBa 1
TEXHOJIOTUYECKUE MTPOLIECCHI:
AIEKTPOCKOIL, IJIEKTPOMETD,
ANEKTPOCTATUYECKAs 3allIUTa,
3a3eMJICHHUE AJIEKTPONPUOOPOB,
KOH/JICHCATOPbI, TEHEPATOP

Ban ne ['paada

TPeOYIOIMUX MTPUMEHEHUS 3HAHU N

IO 3JIEKTPOCTATHUKE.

OOBbsicHEHUE YCTPOICTBA U

MPUHIINIA AEHCTBUS AIEKTPOCKOIIA,
AIIEKTPOMETPA, KOHJAEHCATOPOB,
reneparopa Ban ne ['paada.
OO6bsicHeHne paboThI
AIEKTPOCTATUYECKON 3aIUTHI,
3a3eMJICHUS JIEKTPONPUOOPOB.
OnpeneneHue ycioBUN NPUMEHUMOCTH
Mojenel (PU3NISCKHUX TeJl: TOUYCTHBIN
3apsi, OQHOPOIHOE ANEKTPUUECKOE
ToJIE.

BrlnonHenne yueOHbIX 3aJaHui

Ha aHaJIN3 DJIEKTPUYECKUX MTPOIIECCOB
(sIBJIEHUIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
ANEKTPOANHAMUKU: 3aKOH COXPAHEHHUS
AJEKTPUYECKOTO 3apsiaa, 3aKoH KyiioHa,
MOTEHIIUATBHOCTb
AJIEKTPOCTATUYECKOTO TOJISI, MPUHITUIT
CyNEepHO3ULINH AJIEKTPUUECKUX MTOJICH.
Ucnonws3zoBanue [ T-rexHonorui

npu paboTe ¢ TONOJTHUTEIbHBIMU
MCTOYHUKAMU UH(GOPMAIIHH IO TEME,
VX KpUTUUYECKUN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH




4.2

[TocTosiHHBIN
ANEKTPUYECKUH TOK
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Cuna toka. [1ocTOIHHBII TOK.
Y caoBus CymecTBOBaHUS MMOCTOSTHHOTO

QJICKTPHUYCCKOI'O TOKA. HMcTouyHukM TOKA.

Hanpsoxenue U u DJ1C &.

3akoH OMa [ y4acTKa LEMHu.
DIIEKTPUYECKOE COTPOTUBIIEHUE.
3aBUCUMOCTb CONPOTUBIIEHUS
OJIHOPOJHOTO TPOBOIHUKA OT €0
JUTMHBI U TUIOLIAU [TONIEPEYHOTO
cedyeHus. Y 1eJIbHOE COMPOTUBIICHUE
BEILIECTBA.

[TocnenoBarenbHOE, ApaLICIbHOE,
CMEIIIaHHOE COECIMHEHUE MPOBOJHUKOB.
Pacyér pa3BeTBIEHHBIX JJIEKTPUUECKUX
nenieit. [Ipasuna Kupxroda.

PaboTa anekTpruueckoro Toka.

3akoH Jxoyins-JIenua.

MOUIHOCTB ANEKTPUUYECKOTO TOKA.
TennoBas MOIIHOCTb, BbIACISIEMAs

Ha PE3UCTOpE.

OJ1C v BHyTpEeHHEE CONTPOTUBIICHUE
MCTOYHUKA TOKa. 3akoH Oma

JUTSl TIOJIHOM (3aMKHYTOM)
BJIEKTPUYECKON 1enu. MonHoCTh
HMCTOYHHUKA ToKa. KOpoTKoe 3aMbIKaHHE.
KonnencaTtop B 11enu moCTOSSHHOTO
TOKaA.

[IpoBeneHne NpsAMbIX U3MEPEHUN CHUIIBL
TOKA U HaIPSIKEHUs, KOCBEHHBIX
U3MEPEHUN YIAETBHOTO COIPOTUBIICHHS,
O/IC 1 BHYTpPEHHETO COMPOTUBIICHHUS
MCTOYHUKA TOKA, IPOBEACHUE
VCCIIEIOBAHUM 3aBUCUMOCTEN
(bU3UYECKUX BEIIMYUH U OTBITOB

I10 MMPOBEPKE MPENTI0KEHHOU TUIIOTE3BI
MIPU U3YUYEHUH LIeTIEN TOCTOSTHHOTO
TOKA.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEMTHOCTEN
U3MEpPEeHUM (PU3MUECKUX BEJIMUHH.
OneHka rpaHul] NOrPEeIIHOCTEN.
N3ydeHne KOpOTKOTO 3aMbIKaHUS
raJlbBaHMYECKOTO 3JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTHUBIICHUSI.
Pemenune pacu€rHbIX 3a1a4 € IBHO
3aJJaHHOW W HESBHO 33/IaHHOU
bu3nYecKo MOJENBIO

C UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI TOCTOSTHHOTO TOKA.
Pemenne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHEHNS 3HAaHUN U
3aKOHOB ITOCTOSIHHOTO TOKA.
OObsicHEHUE YCTPOWCTBA U MPUHIIUIIA
JEUCTBUS aMIIEpPMETPA, BOJIbTMETPA,




TexHuyeckue ycTponcTBa U
TEXHOJIOTHYECKHE MPOLECCHI:
aMIIepMeTp, BOJIBTMETP, PEOCTaT,
CYETYMK AIIEKTPUYECKOU SHEPTUH

peocrara, CYHETUMKA DIIEKTPUIECKON
DHEPrUHu.

BrimonHenune yaeOHbBIX 3aaHMA

Ha aHaJIU3 JIEKTPUYECKUX MTPOLIECCOB
(sSIBJIEHUI) C UCTIOJIb30BAHUEM
OCHOBHBIX MOJIOKEHUW U 3aKOHOB
ANEKTPOAMHAMHUKU: 3aKOHBI OMa

JUISl y4acTKa LeNH U JUIsl 3aMKHY TOM
IIEKTPUYECKON LIETIH, 3aKOH
Jxoyns—JIenna.

Paborta B rpynmnax npu o0CykaeHUN
BOIIPOCOB MEKIIPEMETHOIO XapaKTepa
(HanpuMmep, 1o TeMe «DIEKTPUUYECKUE
SIBJICHUSI B IIPUPOJIEY )
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Toku B pa3muyHbIX
cpenax

DnekTpuyeckas MpoOBOJAUMOCTD
pa3IMYHBIX BEUIECTB. DJIEKTPOHHAs
IPOBOJUMOCTb TBEP/BIX METALIOB.
3aBUCHUMOCTb COIIPOTUBIICHUS METAIIIOB
oT TemnepaTypbl. CBEpXIpOBOIUMOCTb.
DNEKTPUYECKUNA TOK B BAKYYME.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TosynpoBonuuku. CoOCTBEHHAs U
IIPUMECHAsI TPOBOIUMOCTh
NOJIyIpOBOIHUKOB. CBOMCTBA
p-n-nepexoja. [ToxynmpoBOgHUKOBBIE
puOOopHI.

DNEKTPUYECKUN TOK B SJEKTPOIUTAX.

[IpoBeneHrE KOCBEHHBIX U3MEPEHUN U
VCCIIEIOBAHUN 3aBUCHUMOCTEN

MeXAy (pU3nYecKuMU BeIMYMHAMU
IIPY U3YYECHUU MPOLIECCOB NPOTEKAHUS
AIEKTPUYECKOT0 TOKA B METAILIAX,
AIEKTPOJIUTAX U MOJYIPOBOTHUKAX.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTENBHBIX NOTPENTHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJTMYUH.
O1LieHKa rpaHull MOTPEUTHOCTEM.
HabGnronenue anekTpoaun3a, u3ydeHue u
00BSICHEHUE TTPOBOIUMOCTH
AIEKTPOJIUTOB, SKCIEPUMEHTAIIBHOE




DNEKTPOIUTHYECKAS TUCCOLIALIMSL.
Onextponns. 3akoHsl Dapazaes

JUIS SJIEKTPOJIN3A.

DJEKTpUUYECKUH TOK B ra3ax.
CamMocToATENbHBIN U
HECAMOCTOSITENIbHBIN pa3psia.
Pa3nuyHble TUIIBI CAMOCTOSATENBHOTO
paspsaa. Monnus. [1na3zma.
TexHuyeckue ycTporcTa u
PAKTUYECKOE IPUMEHEHHUE:
ra3opaspsHble JIaMIIbl, 3JIEKTPOHHO-
JTyueBasi TpyOKa, MoIyInpOBOAHUKOBBIE
npuOOpBI: 1UOA, TPAH3UCTOD,
¢dboToaNO0], CBETOANO/, FAJIbBAHHKA,
paduHUpPOBAHUE MEU, BHITIJIABKA
QIFOMUHMSL, 2JIEKTPOHHAS! MUKPOCKOTIHS

U3YUYEHUE 3aKOHOB AJIEKTPOIN3a
dapanes.

CHsTHE BOJIbT-aMIIEPHOU
XapaKTEPUCTUKHU JUOJIA.

CpaBHeHHE NPOBOAMMOCTH METAILIIOB

Y TIOJTyTIPOBOTHUKOB.

N3yuyenue uckpoBoro paspsaa

¥ TIPOBOJTUMOCTH BO3yXa.

Pemenne pacu€THBIX 33124 C SIBHO
3aJITaHHON U HESABHO 3aJaHHOU
(bU3UYECKOM MOJIENBIO C
UCTIOJIH30BaHNEM 3aKOHOMEPHOCTEH
MTOCTOSTHHOTO TOKA B Pa3JIMYHBIX CPEIax.
Pemenne kauecTBEHHBIX 3a71a4,
TPEOYIOMUX TPUMEHEHUS
3aKOHOMEPHOCTEMN MOCTOSAHHOT'O TOKA

B Pa3IMYHBIX Cpeax.

OObsicHEeHUE YCTPOKUCTBA U TPUHITUTIA
JEHUCTBHUS ra30pa3psaHbIX JIaMII,
3JIEKTPOHHO-JIy4€BOM TPYOKH,
TIOJTyITPOBOTHUKOBBIX IPHOOPOB: AMO/IA,
TpaH3uCcTOpa, (HOTOAMOA, CBETOIUOA.
OObsicHEeHUE CYyTH MPOIIECCOB:
raJlbBaHUKH, paUHUPOBAHUS MEIH,
BBITUTABKU aJTIOMUHUSI, SJICKTPOHHON
MUKPOCKOITHH

Hroro no pazgeny
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Paszneu S. @uznyeckuii NPaKTHKYM

5.1 | ®usnveckuit 16 Crioco0b1 u3MepeHus PU3nIecKux [IpoBeneHrE KOCBEHHBIX U3MEPEHUH,
IIPAKTUKYM BEJIMYMH C UCTIOJIb30BAHUEM UCCIIEJOBAaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U LIM(PPOBBIX (u3nYECKUX BEJMYMH, IIPOBEPKA
U3MEPUTENbHBIX TPHUOOPOB U IPEIIOKEHHBIX TUIIOTES
KOMIIBIOTEPHBIX JaTYNKOBBIX CUCTEM. (BBIOOp U3 pabOT, ONMCAHHBIX
AOCOJIOTHBIE U OTHOCUTEIIbHBIE B TEMAaTUYECKUX Pa3esIax
MOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX | «YUEHUYECKHUM DKCIIEPUMEHT,
BesiuuH. O1IeHKa IpaHuIl J1abopaTopHbIe pabOThI, MPAKTUKYM))
MOTPEIIHOCTEN

Hroro no pazneny 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I1O ITPOI PAMME




11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOT0 IpeMeTa

No
/11

KomnuectBo
qacoB

IIporpammHoOe conepranue

OCHOBHBIE BUJIBI JICATEITBHOCTH
00y4Jaromuxcs

Pasznen 1. DinekTpoauHaMHKa

1.1 MarauTtHoe 1oJe

14

B3aumonericTBre NOCTOSHHBIX
MAarHuTOB U MMPOBOJHUKOB C TOKOM.
MaruautHoe nosie. Bektop MarHuTHOU
MHAYyKIUK. [[puHIun cynepno3nuimmn
MAarHUTHBIX MMOJIEH. JINHUM MarHUTHOU
WHYKIIWH.

MarHutHO€ 10Jie TPOBOJHUKA C TOKOM
(IpsiMOTO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcreaa.
Cuna Amnepa, €€ HanpaBJICHUE U
MOJYJIb.

Cuna Jlopenua, €€ HanpaBJICHUE U
MOZYJIb. /[BH:KEHUE 3apsKEHHON
YaCTULBI B OTHOPOAHOM MATHUTHOM
nosie. PaGota cuitel Jloperra.
MarsHuTtHOE 1oJIe B BEIIECTBE.
deppOMarHeTuKy, mnapa-

U TUaMarHeTUKH.

TexHuueckue ycTporucTBa u
TEXHOJIOTUYECKHE MPOIIECCHI:
MIPUMEHEHUE MMOCTOSIHHBIX MATHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHHUIN
cuibl Amriepa, IpoBEAEHUE
VCCIIEIOBAHUS 3aBUCUMOCTEN MEXKY
(bu3MYEeCKUMU BETUYMHAMU U OIBITOB
10 IMTPOBEPKE MPENIOKEHHON TUIOTE3bI
MIPU U3YUYEHUHU JICUCTBUS MOCTOSSHHOTO
MAarHriTa Ha paMKy C TOKOM,
B3aUMO/ICHCTBUS TPOBOAHUKA

C MarHUTHBIM TOJIEM.

Omnpenenenne abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIUUHH.
OueHka rpaHul] NOrPEeIIHOCTEN.
HccnenoBanre MarHuTHOTO TOJIS
MOCTOSIHHBIX MAarHUTOB, CBOWCTB
(beppoMarHeTuKoB.

Onpenenenre ycaoBUd IPUMEHUMOCTH
MOJIEN OJTHOPOJHOTO MAarHUTHOTO
HOJISL.

Ornpenenenve HanpaBJIECHUS UHIYKIUN
MarHUTHOTO TOJIsl TPOBOIHUKA C TOKOM,




AIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETD,
ANIEKTPOABUTaATEND SIKOOU, YCKOPUTETH
AJIEMEHTAPHBIX YACTUL]

cwibl Amriepa u cuiibl JIopeHna.
W3ydenne kapTUHBI JIMHUM UHIYKIUN
Mar"HUTHOTO II0JISI IOJIOCOBOTO U
MOJKOBOOOPA3HOTO MOCTOSTHHBIX
MarHuTOB, JJIMHHOTO MPSAMOTO
MIPOBOJIHUKA, 3aMKHYTOT'O KOJIBILIEBOTO
MPOBOJAHUKA, KATYIIKHA C TOKOM.
OO0BsicHEHUE B3aUMOICHCTBUS ABYX
MIPOBOJIHUKOB C TOKOM, AEHUCTBUSI CUJIbI
JlopeH1ia Ha MOHBI AJIEKTPOJIUTA.
Halmronenue ABMKEHUS MydKa
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3yyenue npuHLUIIA JEUCTBUS
AIEKTPOUZMEPUTEIHHOTO MprUdOpa
MarHUTORJIEKTPUUECKOM CUCTEMBL.
Pemenune pacu€THbIX 3a71a4 € IBHO
3aJaHHOM U HESIBHO 3aJIaHHOM
(bU3nYECKOM MOJIEITBIO

C UCIIOJIB30BAHHUEM OCHOBHBIX 3aKOHOB U

dbopmyn o Teme «MarHuTHOE TIOJIeY.
Pemnienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIIUX MPUMEHEHUS 3HAHUM

1o TeMme « MarHuTHOE MOJIe».
OObsicHEHUE yCTPOKCTBA U PUHLIMIIA
JeUCTBUS JIEKTPOMArHUTOB, TECTEPa-
MYJIBTUMETPA, SJIEKTPOABUTATENS




SAxoOu, yckopuTenen dJ1ieMeHTapHbIX
YaCTHLL.

OObsicCHEHNE MPUMEHEHHUS TTOCTOSHHBIX
MAarHMuTOB

1.2

QHCKTpOMaFHI/ITHa}I
WHIAYKIUA
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SIBiieHue C-)J'ICKTpOMaI‘HI/ITHOI‘/’I HHAYKIOHH.

[ToTok BeKTOpa MArHUTHOW UHAYKLIHH.
OJIC nHaykuuu. 3aKkoH

AJIeKTpOMarHuTHOM UHAyKIuu dapases.

Buxpesoe anektpuueckoe nose. Toku
dyko.

O/1C uHAYKIMY B IPOBOIHHUKE,
JBUKYILEMCS] B OJTHOPOIHOM
MAarHATHOM MOJIE.

[TpaBuno Jlenna.

NunyktuBHOCTSH. Katymika
WHJYKTUBHOCTH B IIENTU TTOCTOSIHHOTO
Toka. SIBnenue camomuaykuuu. IJ1C
CaMOMH]TyKIIMH.

DHeprusi MAarHUTHOTO TOJIS KATYIIIKH
C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.
TexHuyeckue ycTponcTsa u
TEXHOJIOTHYECKHUE IPOLIECCHI:
WHIYKIMOHHAS [1€4Yb, COJICHOU], 3aII1Ta
OT 3JIEKTPU3ALMU TEJ NPU JBUKEHUN
B MarHUTHOM T10Ji€ 3eMJTU

[IpoBenenue uccneaoBaHus
3aBUCUMOCTEH (PU3NIECKUX BETUIHH U
OIBITOB I10 TPOBEPKE MPEIIIOKEHHON
TUIOTE3bI IPU U3YUCHHUH SIBJICHUS
AIEKTPOMArHUTHOM MHTyKIIUH.
OmnpeneneHre UHYKIUA BUXPEBOTO
MarHUTHOTO MOJIS.

Omnpenenenre adCOOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
U3MEpPEeHUI (PU3NUECKUX BEJIMYHMH.
OneHka rpaHul NOTPEMIHOCTEN.
DKCIEepUMEHTAIBHOE U3YUCHUE TTPaBUia
Jlenua.

WccnenoBanue sBICHUS CAMOUHYKIINUH,
3aBucuMocTd J/JC caMOMHIYyKIIUH OT
CKOPOCTH U3MEHEHUSI CUJIBI TOKA B LIETIH.
N3yuenue maieHust MarauTa

B aJIIOMUHUEBON (MeTHOM) TpyOe.
COopka MoieNN 3TIEKTPOMArHUTHOTO
re’Heparopa.

Peliennie pacy€THbIX 3a/1a4 C SBHO
3aJJaHHON 1 HESIBHO 3aJIaHHOU
(bU3UIECKOM MOICITBIO




C HCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U
dbopmy o TeMe «IIEKTPOMArHUTHAS
WHTY KIS,

Pemienune kauecTBEHHBIX 33124,
TPeOYIOMUX MPUMEHEHUS 3HAHU T

0 TeME «DIJIEKTPOMarHUTHAas

WHTY KIS,

OOBsICHEHHE OCHOBHBIX MPHUHITUIIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLECCOB, TAKUX
KaK: MHIYKIMOHHAS M1€4Yb, COJICHOU/I,
3a1MTa OT BJIEKTPU3ALUHU TEI

IIPY ABUXKEHUH B MATHUTHOM T1OJIE
3emuin.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEXKIPEAMETHOI' O XapaKTepa
(Hampumep, o TemMe
«DNEeKTPOMArHUTHBIE SIBJICHUS

B IIPUPOJIEN)

Hroro no pazneny 27

Pa3nen 2. KosiebaHusi M BOJTHBI

2.1 MexaHn4ecKue 10 KonebarenpHas cucreMa. [TpoBeeHrE KOCBEHHBIX U3MEPCHUM,
KoJe0aHus CBo00Oo1HBIE KOJIE0aHWS. WCCJICIOBAHUSI 3aBUCUMOCTEH MEXKITY

I"apmonunyeckue koaedaHusl.
Kunematuueckoe U JUHAMHYECKOE
OMMUCaHHEe. JHEPreTUYECKOE ONKICAHUE
(3aKOH COXpaHEHUSI MEXaHUYECKOI

(bU3MYEeCKUMHU BETUYMHAMU U OIBITOB
I10 ITPOBEPKE NPEMIOAKEHHON TUIIOTE3BI
IpU U3y4eHUH KOJeOaHUN HUTSIHOTO U
MPY>KUHHOTO MasiTHUKOB,




sHepruu). BeiBoa TMHaAMHUYECKOTrO
OTHCaHUs TAPMOHUYECKHUX KOJIeOaHun
U3 UX DHEPreTUYECKOro 1
KMHEMaTH4ECKOT'0 ONKCAHMUS.
Awmriutyaa u ¢aza konebanuil. Csizb
aMIUTATYIbI KOJICOAHUH UCXOTHOM
BEJIMYUHBI C aMIUIUTYIaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHMUS.

[Tepuon u yacTora KoyeOaHMiA.
ITeproa MasibIx CBOOOTHBIX KOJICOAHHMIA
MaTeMaTU4YecKoro MasatHuka. [lepuos
cBOOOIHBIX KOJeOaHUM MPy>KMHHOTO
MAasiTHUKA.

[TonsaTHe 0 3aTyXarImMX KoJIeOaHUIX.
Brinyxnennsie koneOanus. Pe3onanc.
Pe3onancHas kpusas. BausHue
3aTyXaHHWs Ha BUJ pE30HAHCHON KPUBOM.
ABTOKOJIE0aHUSI.

TexHuueckue ycTpoucTaa u
TEXHOJIOTHYECKHE MPOLIECCHI:
METPOHOM, YacChl, Ka4eJii, My3bIKaJIbHbIE
UHCTPYMEHTBHI, ceiicmorpad

BBIHYKJICHHBIX Y 3aTyXaIOIIUX
MEXaHHUECKUX KOJICOaHUM.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
MU3MEPEeHUI (PU3NUECKUX BEJTMUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.
Hab6mronenue He3aBUCUMOCTH TIEPHOA
MaJibIX KoJieOaHU Tpy3a Ha HUTU

OT AMIUTUTYBI.

DKCHepuMEHTaIbHAs TPOBEPKA 3aKOHA
COXpaHECHUS SHEPTUHU IPH KOJIeOaHUSIX
rpy3a Ha IMpy>KUHE.

Hab6nronenue pe3onanca.
Onpenenenue ycioBUN NPUMEHUMOCTH
MO/IeJId MaTeMaTUYeCKOTO MassTHUKA U
UJI€aTLHOTO MPYKUHHOTO MasiTHUKA.
Pemenue pacu€THpIxX 3a71a4 ¢ IBHO
3aJaHHOU U HESIBHO 3aJIaHHOU
(bU3UYECKOM MOJIEIBIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyi o Teme «MexaHuuecKue
KOJICOQHMS.

Pemenne kauecTBEHHBIX 3aj1a4,
TPeOYIOIMUX MPUMECHEHUS 3HAHUMA

1o Teme «MexaHruuecKre KoaeOaHus.
OOBsicHEHHE YCTPONCTBA U IPUHITUIIA
JIEVUCTBHS METPOHOMA, YACOB, KaveJeH,




MY3bIKQJIbHBIX HHCTPYMEHTOB,
ceiicmorpada.

Hcnons3oBanue IT-TrexHoorui

pu paboTe ¢ TOMOJHUTETLHBIMHU
HUCTOYHUKAMU MH(MOPMAIIUK IO TEME, UX
KPUTHUYECKUN aHAJIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DJIeKTPOMAarHUTHBIC
KOJIcOaAHUSA
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Konebarenbubiii KOHTYp. CBOOO HBIC
AIEKTPOMATHUTHBIE KOJICOAHUS

B UJI€aJIbHOM KOJ1€0aTeIbHOM KOHTYDE.
®opmyiia Tomcona. CBA3b aMILTUTY AbI
3apsiia KOHAEHcAaTopa C aMILIUTYA0U
CWJIBI TOKA B KOJI€OATETbHOM KOHTYPE.
3aKOH COXpAaHEHUS YJHEPTUN

B MJICAJIbHOM KOJIe0aTeIbHOM KOHTYpE.
3aTyXxarnme IeKTPOMArHUTHHIE
KoJjebanus. BeiHYKIeHHBIC
AJIEKTPOMArHUTHHIE KOJIeOaHus.
ITepemenHbIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIUTYTHOE U
JNEUCTBYIONIEE 3HAUCHUE CUJITbI TOKA U
HaIPSOKEHUS TP pa3InyHON popme
3aBUCHUMOCTH MIEPEMEHHOIO TOKA

OT BPEMECHH.

CuHycouabHbIN TEPEMEHHBIN TOK.
Pe3ucrop, KoHAEHCATOP U KaTylIKa
WHJYKTUBHOCTH B LIETIH

[IpoBeieHrE KOCBEHHBIX U3MEPEHUN U
VICCIIEIOBAHUS 3aBUCUMOCTEMN
(bU3MYEeCKUX BEJIMYMH MIPU U3YUECHUH
AJIEKTPOMATrHUTHBIX KOJIEOaHUH U TIeTneit
MIEPEMEHHOTO TOKA.

Omnpenenenue abCOMOTHBIX U
OTHOCHUTEIBHBIX MOTPENTHOCTEN
U3MEPEeHUM (PU3NUECKUX BEJIUYHUH.
OueHka rpaHul] NOTrPEeIIHOCTEN.
N3ydenue ycTpoiicTBa ¥ IPUHIIUATIA
nencTBus Tpanchopmaropa.
HaGmronenue a1eKTpoMarHuTHOTO
pe30HaHca.

N3ydeHune ocuusiorpaMm
AJIEKTPOMArHUTHBIX KOJICOAHMIA.
Pemenue pacu€rHpIX 3a71a4 ¢ IBHO
3aJaHHOU U HESIBHO 3aJIaHHOU
(bHU3UIECKOU MOJICIIBIO

C MCIO0JIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «INEKTPOMArHUTHBIC




CHUHYCOMJAJIbHOIO IEPEMEHHOIO TOKA.
Pe3onanc TokoB. Pesonanc
HaINPSKEHNUM.

W neanbHblil TpaHchopmaTop.
[IpousBoacTBo, nepenava u
noTpeOIeHHE IIEKTPUUECKON SHEPTHUH.
DKOJIOTUYECKUE PUCKU

[IPU ITPOU3BOACTBE AJIEKTPOIHEPTUU.
Kynberypa ucnons3oBanus
AIEKTPOIHEPTHH B NIOBCEIHEBHOM
KU3HU.

TexHuyeckue ycTporcTBa u
TEXHOJIOTUYECKHUE MPOLECCHI:
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
MIEPEMEHHOT0 TOKA, JINHUU
AJEKTpoIepeaad

KOJIeOaHUsD).

Pemenve kauecTBEHHBIX 33714,
TPeOYIOIUX TPUMEHEHUS 3HAHU N

10 TeMe «DJIEKTPOMarHUTHbIE
KOJICOaHUsD).

CpaBHEeHHE MEXaHUYECKUX U
AIIEKTPOMATrHUTHBIX KOJIEOaHU .
OObsiCHEHUE YCTPOMCTBA U MPUHIIMIIA
JIEUCTBUS DJICKTPUIECKOTO 3BOHKA,
reHeparopa nepeMeHHOro ToKa, TUHUN
AJIEKTpoTIepeay.

Onpenenenue ycioBUN NPUMEHUMOCTH
MOJIENT UACATBHOTO KOJICOATEIIBHOTO
KOHTYpa.

AHaM3 ¥ OlleHKa OCIEACTBUN
WCITOJIB30BaHUS PA3INIHBIX CIIOCOO0B
IIPOU3BOJICTBA IJICKTPOIHEPTUN

C MO3UIIMHI PKOJIOTUUECKOU
0e30macHOCTH; MPEICTABIICHUH

0 PAIMOHAILHOM MPUPOIOTIOH30BAHUH
(B mIpo1iecce Mo ArOTOBKKM COOOIIICHHIH,
BBITIOJIHEHU TPYTITIOBBIX TPOEKTOB)

23

Mexanunueckue u
AJIEKTPOMArHUTHbHIC
BOJTHBI

10

MexaHu4ecKkue BOJIHBI, YCIOBUS UX
pactpoctpaHeHus. [lonepeunsie u
IIPOJI0JIbHBIE BOJHBL. Ilepro, ckopocTb
pPacrpOCTPaHEHHUS U IJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

Hab6mronenue oOpazoBanus u
pacrnpocTpaHeHUs MOMEPEYHBIX

¥ TTPOJIOJIEHBIX BOJIH, OTPaYKCHUS U
npeIoMIICHUs, HHTep(epeHIINN

U TU(paKIIii MEXaHUISCKUX BOJIH,




OTpaKEHUE, MPEIOMIICHHUE,
uHTepdepeHus u Audpakiusi.

3ByK. CKOpOCTb 3ByKa. [ ' pOMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITyMoBOE€ 3arpsAA3HEHUE OKPYKAIOIIEN
Cpenpbl.

DNEeKTPOMAarHUTHBIE BOJIHBIL. Y CIIOBUS
W3JIyUYEHHUSI DIIEKTPOMArHUTHBIX BOJIH.
B3anmHas opueHTanus BEKTOPOB

B+, E°, voB MEKTPOMArHUTHOK BOJTHE.
CBOMCTBA AJEKTPOMATHUTHBIX BOJIH:
OTPAKEHUE, MPEIOMIIEHHUE,
noJIIpu3alys, THTEpPEepeHLrs U
mudpaKims.

[IIxana 3eKTPOMarHuTHBIX BOJIH.
[IpumeHeHue >MEeKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[IpyHIMIIBI paTUOCBSA3H U TEIEBUICHUSL.
Pannonokarus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaroIIEn CPeibl.

TexHnuecKkne yCTporucTBa u
MPAKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE HHCTPYMEHTHI, pajiap,
PaguONPUEMHHUK, TEJIEBU30D, AaHTEHHA,
tenedon, CBU-neun, ynpTpa3ByKkoBas
JIMarHOCTUKA B TEXHUKE U MEAUIIMHE

aKyCTHUUYECKOTO PE30HAHCA, CBS3H
TPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILTUTYAOM U 4aCTOTOMN KOoJeOaHuM.
N3ydeHue cBOMCTB yJIbTpa3ByKa U €ro
IIPUMEHEHUS.

HccaenoBanue CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE,
MPEJIOMIICHUE, MOJIApU3aIus,
nudpaxiys, “HTEpPEpeHITs.
Ob6Hapy:xeHne nH(paKpacHOro U
yIbTPa()HOTIETOBOTO Uy ICHHM.
CpaBHEHHE MEXAHUYECKUX U
AJIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yclioBUN NPUMEHUMOCTH
MOJIEIN TAPMOHUYECKOI BOJTHBI.
Pemenne kauecTBEHHBIX 3a]1a4,
TPeOYIOIUX TPUMECHEHUS 3HAHUM

1o TeMe « MexaHnyecKue u
3JIEKTPOMArHUTHBIE BOJHBIY.
N3yyenne mapameTpoB 3BYKOBOU
BOJIHBL.

N3ydenue pacripocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.
OObsicHEeHUE YCTPOICTBA U MPUHIIUIIA
NEeNUCTBUS My3bIKaJTbHBIX HHCTPYMEHTOB,
pazapa, paauonpuéMHIKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.




OObsicHEHUE YIBTPa3BYKOBOU
JMArHOCTHKH B TEXHUKE W MEJIMIIMHE.
Hcnons3oBanue IT-Trexnomorui

pu paboTe ¢ TOTOJHUTETLHBIMHU
HUCTOYHUKAMU UH(OPMALIUK 10 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHan3 ¥ OIleHKa IOCJICICTBUI
IIYMOBOT'O Y 3JIEKTPOMarHuTHOTO
3arpsA3HEHUS OKPYKArOLIEN CpeJibl

C TIO3UINHI YKOJIOTHYSCKOMN
0€30MacCHOCTH; MPEICTABICHUN

0 palMOHAJILHOM MPHUPOIOIIOIB30BaHUN
(B mpo1iecce moAr0TOBKKM COOOIIIEHHIH,
BBITIOJTHEHUHU TPYTIOBBIX MTPOEKTOB)
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OnTuka
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IIpssMonHEHOE pacIpOCTPAaHEHHE

CBETA B OAHOPOAHOM cpene. JIyd cBera.

To4eUyHbIN UCTOYHHK CBETA.
OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
ceera. [loctpoenue n3oopakeHuit

B I10cKoM 3epkaie. Chepuyeckue
3epKaja.

[Ipenomiienue cBeta. 3aKOHBI
npesioMJIeHus cBeTa. AOCOTIOTHBIM
MOKa3aTelb MPEJIOMIICHUSL.
OTHOCHUTENBHBIN IOKA3aTEIb
npenaomiieHust. [locTOSTHCTBO 4acTOTHI

HaOmronenue onTu4ecKux siBICHUMN,
MPOBEJICHUE KOCBEHHBIX U3MEPEHHUI,
MCCIIEJOBAHUS 3aBUCUMOCTEN
(bU3UYEeCKUX BEIIMYUH U OTBITOB

I10 ITPOBEPKE NPEMNIOKEHHON TUIOTE3BI
IIPU U3YUYEHUH SIBJICHUU MTPEJTOMIICHUS
CBETA Ha rPaHUIIC pa3jielia IByX Cpe,
MIPEJIOMJIEHUS CBETA B COOMpAIOIIEH U
paccenBarolIei JIMH3aX, BOJTHOBBIX
CBOWCTB CBeETA.

Hab6nrofgenue moaHoro BHyTpEHHET 0
OTPAXKEHUS, U3YUEHUE MOJIETN




CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU [IEPEX0JI€ MOHOXPOMATUYECKOTO
CBETA uepe3 rpaHully pasziesnia JByX
ONTHYECKHUX CPEX.

Xon myyen B mpusme. Jlucnepcus cBeTa.
CnoxxHbIN cocTaB 0emoro ceera. LIBer.
[TontHOE BHYTPEHHEE OTPAKEHUE.
IIpenenpHbIN yroa NOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparoniye u pacceMBaIOIINE JIMH3BI.
Tonkas nmnH3a. POKyCHOE PacCTOsIHUE U
ONTHUYECKAs CUJIa TOHKOM JIMH3BI.
3aBUCUMOCTH (DOKYCHOT'O PACCTOSHUS
TOHKOU c(pepuueckoii TUH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
II0KA3aTeIs IPEIOMIICHUS.

dopmyJia TOHKOW JTUH3BIL. Y BEJIUYCHUE,
TaBaeMoO€ JIMH30M.

XoJ iayda, MPOILIEAIEro JIMH3Y N0/
IIPOM3BOJIBHBIM YTJIOM K €€ TJIaBHOU
ontu4eckon ocu. [loctpoenue
M300paKeHHUI TOUKH U OTpe3Ka IpsIMOit
B COOMPAIOIINX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaromas
COoCOOHOCTH. [ '1a3 Kak onTuyeckas
cUcCTEMA.

CBETOBOJA.

[Tomryuenue n300paxeHus B cUCTEME
U3 IUIOCKOTO 3€pKaja U JIMH3bI,

B CUCTEME U3 ABYX JIMH3.
KoHcTpynpoBaHue TENECKOTUIECKUX
CUCTEM.

N3ydenne nossspusanuu CBeTa,
OTPaKEHHOT'O OT MOBEPXHOCTU
JIURJIEKTPUKA, U3YUEHHE
UHTEpPEPEHIINH JTA3EPHOTO U3TYUEHHUS
Ha JBYX LIEJIAX.

[Tonmy4denue criekTpa u3Jry4yeHus
CBETOMOA IIPU OMOIIH
TUGPAKIIMOHHON PEIIETKH.

Pemenue pacu€rHbix 3a1a4 ¢ SIBHO
3aIaHHOM U HESIBHO 3aJaHHOMN
bu3YeCcKO MOJEIBIO

C UCTOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «OnTHKaY.

Pemenne kauecTBEHHBIX 3a/1a4,
TPeOYIOIUX TPUMEHEHHU S 3HAHU N

1o TeMe «OnTuKay.

[TocTpoeHue u pacu€T u300paKeHu,
CO3[1aBAEMBIX INIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

OmnpenenexHre ycaoBUi MPUMEHUMOCTH
MOJENN TOHKOM JIMH3bL; TPaHUL]




[Ipenens nPUMEHUMOCTH
TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Untepdepenius
cBeTa. KorepeHTHbIE UCTOUYHHKH.

VY caoBus HaOMIOAEHUS MAKCUMYMOB U
MUHHUMYMOB B UHTEP(HEPEHITMOHHOM
KapTHHE OT JIBYX KOT€PEHTHBIX
HMCTOYHUKOB. [ [puMepsbI Kilaccuueckux
UHTEP(PEPEHITMOHHBIX CXEM.
Hudpakuus ceeta. JudpakimonHas
pemérka. Y clioBre HAOIIOACHUS
IJIABHBIX MAKCUMYMOB MPH TTaJICHUN
MOHOXPOMATHYECKOTO CBETA

Ha TUPPAKIMOHHYIO PEHIETKY.
[Tonmsapu3zanus ceera.

TexHuyeckue ycTponucTa u
TEXHOJIOTHYECKHE TPOLIECCHI: OUKH,
Jymna, nepuckor, ¢poToanmapar,
MHUKPOCKOII, TPOSKIIMOHHBIN amnmnapar,
MIPOCBETIICHUE ONTUKHU, BOJOKOHHAS
ONTHKA, TU(PPAKIIMOHHAS PEIIETKA

IPUMEHUMOCTH T€OMETPUUECKOM
OTITHKH.

OO0BsicHeHHE 0COOCHHOCTEH TPOTEKAHMS
ONITHYECKUX SBJICHUN: HHTEp(DEepeHInH,
nudpakIyy, TUCTIEPCUH, TIOTHOTO
BHYTPEHHETO OTPaKEHUSI.

OOBbsiCHEHUE YCTPONCTBA U IPUHITUIIA
JEHUCTBUS OYKOB, JIYIIbI, IEPUCKOIIA,
doToarnmapara, MUKPOCKOTIA,
MPOEKIIMOHHOTO arapara,
Tu(PaKIIMOHHON PEMIETKH, BOJIOKOHHOMN
OTITHKH.

OO0bscHEHUE TTPOCBETICHHUS ONTUKHU.
Pa6ora B rpynnax npu o0cyX1eHUU
BOTIPOCOB MEKITPEIMETHOTO XapaKkTepa
(manpumep, o teme «CBETOBBIE
SIBJICHUS B TIPUPOJIEY )

Hroro no pazgeny
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Pa3znen 3. OcHOBBI cienIUAIBLHOM TEOPUH OTHOCUTENbHOCTH (nasee - CTO)

3.1

OCHOBEI
CIIeIUATILHON TEOpUH
OTHOCHUTEJILHOCTH

5

['paHu1Ibl TPUMEHUMOCTH KJIACCUUYECKOM
MexaHUKHU. [locTyaTel cienuaibHOM
TEOPUH OTHOCUTEIIBHOCTH.
[IpocTpanCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHHUIN
MMITYJIbCA U SHEPTUU PEIATUBUCTCKUX
yactull (1o poTtorpadusiMm TpeKoB
3apsKEHHBIX YAaCTHUI] B MATHUTHOM




untepBal. [IpeobpazoBanus Jlopena.
YcnoBre NPUYNHHOCTH.
OTHOCUTENBHOCTH OAHOBPEMEHHOCTH.
3ameyieHue BpEMEHU U COKpaleHue
JUTWHBL.

DHeprus ¥ UMIYJIbC PEIATUBUCTCKOMN
YaCTHULBI.

CBs13b Macchl € 3HEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTHULIBI. DHEPTUS
MTOKOSI.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MPOLECCHI:
CIIyTHUKOBBIE IPUEMHUKH, yCKOPUTEIIN

oJe).

AHanu3 u onucanue PU3NIECKUX
SIBJIGHUH C UCTIOJIb30BAHUEM MOCTYJIATOB
CIeLMATbHON TEOPUU OTHOCUTEIBHOCTH.
OOBbsacHeHUE NpUHIUIIA 1eUCTBUS

CIIy THUKOBBIX TPUEMHUKOB,
YCKOpUTENEH 3apsKeHHBIX YaCTHIL

3apsKEHHBIX YaCTHIL

Hroro no pazneny 5

Paznen 4. KBantoBasi pusuka

4.1 KopmnyckynspHo- 15 PaBHOBECHOE TEIIOBOE U3TTyYECHUE IIpoBeneHne KOCBEHHBIX U3MEPEHU,
BOJIHOBOM Jyainu3M (n3myueHne abCOFOTHO YEPHOTO TENA). | UCCIEAOBAHMS 3aBUCUMOCTEN MEXIY

3akoH cMmenieHus: Buna. ['unoresa
[1nanka o0 KBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.
dotorddext. OnbiThl A.I'. CToseTOBA.
3akonbl poTodddekra. YpaBHeHue
Oiiamreina s pororddexra.
«KpacHas rpanuna» gororddexra.
JlaBiieHre cBeTa (B 4aCTHOCTH,
JaBJICHHE CBETa HA aOCOJIOTHO

bu3nYecKUMHU BeTUYMHAMU

IIpU U3y4eHUH sABjIeHus portodrPdekra.
Omnpenenenne abCOMOTHBIX U
OTHOCUTEJBHBIX MOTPEUTHOCTEH
U3MEpeHU (PU3NYECKUX BEITUIHH.
OneHka rpaHul] NOTrPEIIHOCTEN.
Pemenne pacu€THbIX 33714 C IBHO
3aJlTaHHOM U HESIBHO 3aJIaHHON
buznyecKoil MOeINbIo




MOTJIOTIAOIITYIO U aOCOFOTHO
OTPAXKAIOULYIO MOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BomnnoBele cBolicTBa yacTuil. BoiaHEBI
ne bpoii. [Inuna BosiHsl ae bpoisa n
pa3Mepbl 001aCTH JIOKATU3AIAH
JBUKYIIEHCS YACTHULIBL.
KopryckyispHO-BOTHOBOM Ayaliu3M.

Judpakiyst 31eKTPOHOB Ha KpUCTaIIax.

Crnenmnduka U3MEpEeHU B MUKPOMHUPE.
CooTHOIIEHUS HEOTPEAEIEHHOCTEN
[eiizenbepra.

TexHnuyecKne yCTporucTBa 1
TEXHOJIOTUYECKHUE ITPOLECCHI:
CHEKTPOMETP, (hOTOIIEMEHT,
(boTOIaTYUK, TYHHEIbHBIA MUKPOCKOII,
CoJIHEeYHasi OaTapest, CBeTOUO/T

C UCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn o reme «KBaHTOBBIE
SIBJICHUSD.

Penienune kauecTBEHHBIX 3aj1a4,
TPEOYIOMUX MPUMEHEHUS 3HAHU T

1o TeMe «KBaHTOBBIE SIBICHUSY.
OrnpeneneHue ycaoBUid IPUMEHUMOCTH
KBAaHTOBOW MOJEJM CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCHOJIb30BAHUEM YpPaBHEHHUS
OHmTeitHa 11 hoTodrddexra,
MIPUHIIUIIA COOTHOLICHUH
HeonpeaenéuHoctu [ eiizenoepra.
OObsicHEHUE TPUHITUTIA IEHCTBUS
CHEKTPOMETPA, (POTOIIEMEHTA,
dboTomaTYNKa, TYHHEITEHOTO
MHUKPOCKOIIa, COJTHEUHOM OaTapen,
CBETOAMO/IA.

Hcnonw3zoBanue IT-rexHonorui

pu paboTe ¢ TOTOTHUTETLHBIMU
MCTOYHUKAMU UH(POPMALIMH IO TEME,
UX KPUTUYECKUH aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka aroma

OnBITHI TTO HCCJICJOBAHUTO CTPOCHUA
aToMa. HJIaHCTapHaH MOJCJIb aTOMa

Pezepdopna.
[Toctynatsl bopa. M3ny4denue u

OrnpeneneHue IIMHbBI BOJIHBI Ja3€pPHOTO
W3JTyUYEHHUS.

HaGmronenue nuHeyaThIx CIIEKTPOB.
HccnenoBanue ciekTpa pa3pekeHHOTO




norjoiieHrue GOoTOHOB MPH MepPeXoie
aToMa C OJIHOTO YPOBHSI SJHEPTUH

Ha JPYTOW.

Bunpl ciektpoB. CiekTp ypoBHEM
SHEPIruM aTomMa BOJAOPO/a.
CHoHTaHHOE U BBIHYKJIEHHOE
u3inyuyeHue ceta. Jlazep.
TexHuueckne yCTpoucTsa u
TEXHOJIOTUYECKHUE ITPOLECCHI:
CIIEKTPaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIM KOMIIBIOTED

aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
nocTostHHON PunOepra.

N3yyenue ycTponcTBa U AEUCTBUS
CUYETYMKA HOHU3UPYIOIIUX YACTHIL.
OrnpeneneHue ycaoBUd IPUMEHUMOCTH
Mozenu atoma Pesepdopaa.
OObsicHEHUE PHUHIINUIA TCHCTBUS
CIIEKTPOCKOIIA, J1a3epa, KBAHTOBOT'O
KOMITbIOTEPA.

AHaJIN3 KBaHTOBBIX MPOIECCOB

Ha OCHOBE IEPBOT0 U BTOPOTO
noctyJsiatoB bopa

43

du3uKa aTOMHOTO
sapa u
AJIEMEHTAPHBIX
YaCTHI]

Hyxnonnas monens spa ['elizenoepra—
NBanenko. 3apsn sapa. MaccoBoe
qucio sapa. M30Tomnst.
PannoaktuBHOCTh. Anb(ha-pacna.
DJEKTPOHHBIN ¥ TO3UTPOHHBIHN OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paAnOaKTUBHOTO pacraja.
PaanoakTuBHBIE U30TOIBI B IPUPOJE.
CBolicTBa MOHU3UPYIOIIETO U3ITyUECHHS.
BnusiHue paanoakTUBHOCTHY Ha KUBBIE
opranu3mbl. EcrecTBeHHbIN (poH
n3nyyeHus. Jlozumerpus.

DHeprus CBsI3M HyKJIOHOB B sIIpe.
Anepnsie cwibl. JlehekT Macchl sapa.
S nepHbie peakuuu. Jlenenne u CUHTE3

[IpoBenenre usmMepeHuit
paaroaKkTUBHOTO (OHA

C UCIIOJIH30BAHUEM JIOZUMETPA U
WCCJICIOBAHUE TPEKOB YACTHI]

(o roToBbIM (hoTorpadusim).
N3yuenune noraomneHus OeTa-4acTuil
ATFOMUHHUEM.

Omnpenenenre ycIoBUi IPUMEHUMOCTH
MOJIENIA ATOMHOTO Si/pa.

AHaM3 U ONTUCaHue SACPHBIX PEaKIIHM
C MCTIOJB30BAHUEM ITOHSATHH MacCOBOE
YHUCIIO U 3apsj AApa, SHEPTHUS CBSI3U
spa, 3aKOHOB COXpPaHEHHUS 3apsja,
MacCOBOTO YHCJIa ¥ SHEPTHH B SICPHBIX
peaKIusix, 3aKOHA PATHOAKTHBHOTO




sanep. SAnepusie peakTopsl. [IpoGaemMbl
YIIPABIIIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKThI Pa3BUTHUS
SAIEPHON DHEPIETUKH.

MeTtobl perucTpaly ¥ UCCIAEAOBAHUS
AJIEMEHTAPHBIX YACTHULL.
DyHIaMEHTAIbHBIE B3aUMOJCHUCTBUS.
bapuoHbI, ME30HBI U JICNITOHBI.
[IpeacraBnenne o CraHmapTHOM
Mozenu. KBapk-rimrooHHas MOJEIb
aZpOHOB.

®dwu3suka 3a npenenamu CtangapTHON
Mozenu. TémHas MaTepusi U TEMHAs
DHEPTHUS.

EnuHcTBO puznueckoil KapTUHBI MUpA.
TexHuyeckue ycTponcTBa u
TEXHOJOTUYECKHUE MPOLECCHI: TOZUMETD,
KaMmepa BuiibCcoHa, siaepHbIi peakTop,
TEPMOSIEPHBIN PEAKTOP, aTOMHAs
O60M0a, MarHUTHO-PE30HAHCHAS
Tomorpadus

pacnaja.

OObsicHEHUE TPUHITUTIA JCHCTBUS
JI03UMeTpa, kKamepbl BuiibcoHa,
SJIEPHOTO peaKkTopa, TEPMOSIEPHOTO
peakTopa, aTOMHOM 00MOBI, MATHUTHO-
PE30HaHCHOM TOMOrpaduu.

AHanu3 1 OLEHKA BIUSHUS
PaOAKTUBHOCTH Ha >KUBBIC
OpraHU3MBbl, a TAKXKE MOCIIEICTBUN
Pa3BUTHS SAECPHON SHEPTETUKU

C MO3ULIHAN YKOJOTUYECKOU
0e30MacHOCTH; MPEICTaBICHUIN

0 paIMoOHAILHOM IPUPOAOTIOIH30BAHUN
(B mpoiiecce mMoATOTOBKU COOOIICHUH,
BBITIOJIHEHUS TPYIIIIOBBIX MMPOCKTORB)

Hroro no pazgeny

25

Paznen 5. DiemMeHTHI aCTPOH

OMHUHU U ACTPOPUUKU

5.1

DIIEMEHTHI
aCTPOHOMUHU U
acTpo(u3uku

12

DTarbl pa3BUTHS ACTPOHOMUH.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3Ha4YeHHE acTpoHOMHH. [ [puMeHMOCTH
3aKOHOB (PM3HKH I OOBSICHEHUS

Habmronenue 38€31H0r0 HEDA
HEBOOPYKEHHBIM TJ1a30M

C UCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TIPYIIOKEHUH JIJIST OTIPEICTICHUS




MIPUPOBI KOCMHYECKIX 0OBEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienoBanuii. CoBpeMEHHbIE
OIITUYECKHUE TEJIECKOIIbI,
paaroTEIECKOITBI, BHEATMOC(hEepHast
aACTPOHOMMUSL.

Bun 3B€3qHoro He6a. Co3Be3aus, ApKue
3BE3/1bl, MJIAHEThI, UX BUIUMOC
JIBUKECHHUE.

ConHeyHas cucTema.

Connue. CojlHEeUHast aKTUBHOCTb.
Hcrounnk sHeprun ConHIa v 3BE31.
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Jlnarpamma «CIeKTpaJIbHBIM KJIacC —
CBETUMOCTBY. 3BE3/IBI ITIaBHOU
MOCJIEA0BATEIbHOCTU. 3aBUCUMOCTD
«Macca — CBETUMOCTBY JIJIS 3BE3 ]
IJ1aBHOM MOCJIEI0BATEIbHOCTH.
BnayTpennee crpoenue 3BE31.
CoBpeMEHHbIE MPEICTABICHUS

O IIPOUCXOKIEHUHU U 3BooIMK CoHIa
¥ 3BE3]1. DTanbl )KU3HU 3BE3 .
Muiteunsiii [1yTe — Hama I'aakTuka.
[Tono>xenue u nBrxenue CorHIa

B ['anmaktuke. TUnel rajJjakTuk.
Paaguoranaktuku u xBaszapsl. U€pHbIe
JBIPBI B siApaXxX rajJakTHK.

MI0JI0’KEHUS HeOECHBIX 00BEKTOB

Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aua CeBepHOro noJymapus u
SIPKUE 3BE3IBL.

HaoGmronenue B Teneckorn JIyHbl, IUIaHET,
TYMaHHOCTEW U 3BE3HBIX CKOIJICHUMU.
Yuacrtue B IMCKYCCUH O POJIH
aCTPOHOMHH B COBPEMEHHOW KAPTUHE
MHPA, B IPAKTUUECKON AEATEIILHOCTH
YEJIOBEKA U TAIbHEUIIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHUH.

[ToaroroBka cooOIIEHNI 0 METOAAX
MOJTYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX
3HAHUU, OTKPBITUSAX B COBPEMEHHOM
aCTPOHOMMUM.

[IpyuMeHEeHnE OCHOBOIIOJIATAOIIUX
ACTPOHOMHMYECKUX MOHSTHUM, 3aKOHOB U
TEOPHUH ISl aHAIN3a U OOBSICHCHHS
(bU3UYECKUX MPOLIECCOB, TPOUCXOSAIINX
B 3BE3/aX, B 3BE3HBIX CUCTEMAX,

B MEXXTaJTaKTUYECKOM CpEE, IBUKEHUS
HEOCCHBIX TEJ, YBOJIIOLIMU 3BE3T U
Bcenennon




Bcenennas. Paciiupenne Beenennou.
3akoH Xa060mna. Paz0eranue ranakTuk.
Teopus bosbioro B3peiBa. PenukroBoe
W3JIyYCHHUE.

MacmiraOHast cTpykTypa BeeneHHoM.
MeraranakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMHH

Hroro no pasnemy 12

Pa3znen 6. @Pu3nueckuii NPaKTUKYM

6.1 duznyeckuii 16 CnocoObI u3mMepeHus GPu3nIecKux [IpoBeneHNE KOCBEHHBIX U3MEPEHU,
MPAKTUKYM BEJIMYUH C UCTIOJIH30BAHIEM WCCJICIOBAHNM 3aBUCUMOCTEMN
aHAJIOrOBBIX U IIU(POBBIX (bu3MYeCcKuX BEJIMYMH, IPOBEPKA
HU3MEPUTEILHBIX TPUOOPOB U MPEIOKEHHBIX TUITOTE3 (BHIOOP
KOMITHIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMIMCAHHBIX B TEMATUYECKUX
AOGCOIIIOTHBIE U OTHOCUTEIbHBIE paznenax « Y 4eHU4eCKui SKCTIEPUMEHT,
HOTPEUIHOCTH U3MEPEHUH (pru3nueckux | mabopaTopHbIe pabOTHI, MTPAKTHKYM)
Ben4uuH. O1IeHKa IpaHuIl
MIOrPENTHOCTEN
Hroro no pazneny 16
Paznen 7. O00o01maroniee nopropenmne
7.1 Cucremaruzaiys u 15 O00011IEHNE U CUCTEMATU3ALUASA VYuyactue B AUCKYCCHH O pOJIU (PU3UKU U
0000111eHne coJiep KaHus pa3AesioB Kypca aCTPOHOMHU B PA3IUYHBIX cepax
IPEIMETHOTO «Mexanukay, «MonekyJsapHas pu3nuka | JesTeIbHOCTH YEIOBEKa.
COJIepaHus U OIbITa U TEPMOJIUHAMUKAY, [ToaroToBKa cooOIIEHUH O MECTe
NEeSATEIbHOCTH, «InexTpoauHamMukay, «Konedanus u bu3nYecKoi KapTUHBI MUPA B Py
IPHOOPETEHHOTO BOJIHBI», «OCHOBBI CIIELIMATIEHON TEOPUH | COBPEMEHHBIX MTPEACTABICHUN
IIPU U3YUYEHUU Kypca OTHOCUTEIHLHOCTHY, «KBaHTOBas 0 TIPUPOJIE.




buzuku 10-11
KJIaCCOB

busuKay, « I7eMEHThl ACTPOHOMUH U
acTpOU3UKI.

Ponb ¢usuku u actpoHOMUN

B DKOHOMHYECKOM, TEXHOJIOTMYECKOMH,
COITMAJILHOM M ATUYECKOU cepax
NEATEIbHOCTH Y€JI0OBEKA, POJIb U MECTO
(GU3MKN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YyHOU KapTUHE MUpPA, 3HAYCHUE
OIMCATEIIbHOM, CUCTEMATU3UPYIOILEH,
O00OBACHUTENHLHON U MPOTHOCTUYECKON
dbyHKIUN QU3nUEecKor TeoOprn, poJib
¢buzndecKkoit Teopuu B GOpMHUPOBAHUU
MpeCTaBICHUH 0 (PU3NYECKOU KapTUHE
MHUpPa, MECTO (PU3UIECKON KapTHUHBI
MUpa B 0011IEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEACTABICHUN
0 npupoze

Brinonnenue y4eOHbIX 3aaHui,
JEMOHCTPUPYIOIIUX OCBOEHUE
OCHOBHBIX TIOHSITHH, PU3NIECKUX
BEJIMYMH U 3aKOHOB Kypca ¢uszuku 10—
11 knaccos

Hroro no pazneny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME




PEAJIN3BALIUA ITPOPECCUOHAJIBHOT'O CAMOOITPEAEJIEHUA
OBYYAIOIIUXCA «IITPOPECCHOHAJIBHBIE TPEKHN»

LEJIb: akrtyanu3auuss 3HAHWUHW W NPEIACTABICHUWN IIKOJbHUKA O IPEANOYUTAEMOU
npodeccuu, yCTaHOBJICHHE COOTBETCTBHUS CBOMX CIOCOOHOCTEH W BO3MOXHOCTEH
TpeOOBaHMSIM, KOTOPBIE MPEABSBISICT Mpodeccusi K UEIOBEKY U HaIleJICHBl Ha
OPUEHTAIINIO MHAUBHUAA B TY 00JIaCTh AEATEIHHOCTH, ISl KOTOPOU Y HEro 0OHAPYKEHBI
00JIbIIINE CHOCOOHOCTH.

3AJIAYN, peanmusyemble B pamMKax MpodEeCCHOHAIBHOTO  CaMOOMPEACIICHUS
00yUaromMXCs:

OBPA3OBATEJIbHBIE:

1. (bopMHpOBaHUE aKTyaJIbHOTO JJI MOJIPOCTKOB «MH(OPMAIIMOHHOTO TOJIs» MUpa
npodeccuii, O3HAKOMJICHME C OCHOBHBIMHM TpHUHIMIAMH BbIOOpa mpodeccuu,
MJIAHUPOBAHMUSI Kapbephl;

2. dbopMupoBaHHE 3HAHUW O CHCTEME YUYpEeXJIeHUH NpodecCHOHATIBLHOrO
00pa3zoBaHus U UX TPEOOBAHUSIX K BBITYCKHUKAM IIKOJIbL;

3. 3HAKOMCTBO C «a30yKOi» TPyAOyCTPOMUCTBA U OCHOBaMU TPYJOBOTO MPaBa;

4. MOBBIIIEHUE YPOBHS MCUXOJIOTUYECKON KOMIETEHTHOCTH O0YYaIOMIMXCS 33 CUET

[IOJy4eHUsT  COOTBETCTBYIOLIMX 3HAaHMM W yMeHui. PacmmpeHuss rpaHull

CaMOBOCHIPHSTHS, MPOOYKIEHUS TOTPEOHOCTEN B CAMOCOBEPIIICHCTBOBAHHUM.
BOCIIMTATEJIbHBIE:

1. Onpenenenne  CTENEHW  COOTBETCTBHUS  «MpOopuiIst  JUYHOCTH» U
npodeCCUOHANIBHBIX ~ TpeOOBaHUM, BHECEHHE KOPPEKTUB B  IpodHaAMEPECHUS
00yUarIMXcs;

2. NpUOOPETEHUE  MPAKTHYECKOIO0  OMNbITa, COOTBETCTBYIOLIEIO  HMHTEpEcaM,
CKJIOHHOCTSIM JINYHOCTH 00Yy4aroIIerocs;

3. dbopMHUpOBaHHE TOTOBHOCTHM  BBIITYCKHUKOB IIKOJIBI K  HEMPEPHIBHOMY
00pa3oBaHUIO W TPYJIy C y4E€TOM MOTPEOHOCTEH HAIIero ropoja, €ro pa3BUTUSA U
0J1aronoIyuus;

4. pa3BUTHE  CIOCOOHOCTH  aJalTUPOBAaThLCA B pEaJbHBIX  COIMAJTIBHO-
SKOHOMHYECKUX yCIOBUSIX.

PA3BUBAIOIIME:

1. pa3BUTHE MOTPEOHOCTH B CAMOBOCIUTAHUU, CAMOPA3BUTUU U CAaMOPEAIU3alINH;
2. BBISIBJICHHE MHTEPECOB, CKIOHHOCTEH  OOydYaronuxcsi, HampaBICHHOCTH
JUYHOCTH, IEPBUYHBIX MPOHHAMEPEHUN U UX TMHAMUKHY;

3. dbopMHpoBaHHE TOTOBHOCTH K CaMOaHAJIM3y U CAaMOOIIEHKE, PEaIbHOMY YPOBHIO
MIPUTSI3AHUN;

4. CO3/IaHME YCJIOBUU Il pa3BUTUS TPUKIAIHBIX yMEHUU (JI€MCTBOBATH B

CUTyalluM BbIOOpa, CTPOMTH MEpPCIEKTUBHbIE IUIaHBl Ha Oyayilee, pelarhb
NPaKTUYECKUE NPOOJIEMBbl B SKCHEPUMEHTAIbHOM CUTYyallud, KOPPEKTUPOBATH BBHIOOP,



MIPE3EHTOBATH Ce0);

5. (dbopMHpOBaHHUE TOJOXKHUTEIBHOTO OTHOIICHUS K ceOe, YBEPEHHOCTH B CBOHUX
CHJIaX MPUMEHUTEILHO K peaiu3aiuu ceds B Oyayiiel npodeccuu;
«[IpodheccronaibHbIC TPEKU BBITYCKHUKA» BKJIFOUYAIOT JIBa 0JI0KAa M paclpeieiCHbl Ha

CTYTICHHU:
1. 10 kmnacc;
2. 11 kmnacc.

Kaxnmas w3 yka3aHHBIX CTyNEeHEW MpeamnojiaraeT ONpeleieHHbI Onor 1o
poeCCUOHAIBHOMY CaMOOIPEACICHUI0 O0yJaronuXxcsi ¢ COOCTBEHHOM IMOIIEIbIO,
KOppEIHUPYIOIIas ¢ OCHOBHOM 11eJIbl0 MPOoGOPUEHTAIIMOHHOTO OJIOKa U OTOOpakeHa B
TaOJIUIE.



Ne Kiace Ha3zBanue Ilen 610Kka YerBepTh Tema ypoka
n/n 0J10Ka
1. NudopmupoBanue  obOyuawmmxcs 00 | 1 yeTBepTh 1. Knaccudukamus npodeccuid.
0COOEHHOCTSIX pBIHKA Tpyna, 2. MotuBsl BbiOOpa npodeccun.
«MPOUTPHIBAHUE»  BAPUAHTOB  BBIOOpA
npodeccuii. ®opMupoBaHue | 2 YETBEPTH 1. IIpodeccus «Kymunap».
NPEACTABICHUS] O  KOMIIETEHTHOCTHOM 2. YuuTbIBaHUE BUIOB
npoduiae  CHENUANIUCTOB M3  Pa3HbIX naepopmaiuu B pabore puTHEC
HaIpaBJeHUM. 3HaKOMCTBO C TpeHepa.
WHCTPYMEHTAMH M MEPOIPUSATUAMHU 3. Pacuer TemniepaTypsl
npodeccuoHanbHOTO BBIOOPA. 3aKUTIAHUA )KUJKOCTH OT
10 OCO3HAIO BHEILIHETO JABJICHUS B
KJ1acc npodeccun «IloBapy.
3 yeTBepTH 1. OcHoBBI aBTOAEIIA.
2. PacueTt ckopoctu
KOHJIEHCAIIMU BOJbI B Tpodeccuun
arpoHoma.
3. IIpodeccus «Dapmakosior.
4 gyeTBepTh 1. ITpodeccus «Uuxenep-
panuou3uK».
2. Ipodeccus «Crapiuk».
3. IIpodeccus «TenmoTexHUK.
2. dopmupoBaHue MpeACTaBICHUS O BbIOOpE, | 1 4eTBEepThH 1. OcobGennoctH 3armpoca
11 [UTAHAPVIO | P23BHTHHM O BO3MOXHBIX HMSMCHEHHMAX B pervoHa Ha npodeccuro. )
KJIacC MMOCTPOCHUU PO eCCUOHAITBHOTO 2. Co3nanue MHAMBHUIYadIbHOU
KapbEepPHOIo yTH. dopMupoBaHUE TPAEKTOPHUH YHaIerocsl.




TIO3UTUBHOTO OTHOIIICHHUS u
BOBJICYCHHOCTH OOYYAIOIIUXCSI B BOIIPOCHI
camoonpezaenceHusi. OBlageHne MpHEeMaMH
TIOCTPOCHUSI ~ KapbepHBIX  TPACKTOPHIA
pa3BUTUS. AKTyanu3alus 3HAHUH 110
BbIOOPY 00pa3oBaTeNbHON OpraHU3alUu:

opraHusanus BbICIICTO 06p330BaHI/I$I 501041

OpTraHH3aIUsI CpeaHero
npodeccuoHanbHOTO  00pa3oBaHUsS — Kak
HIEPBOTO miara dbopmMupoBaHHS

MEPCOHAIILHOTO KAPbEPHOTO MYTH.

2 4yeTBepTh

1. I[Ipodeccus «Cnenuanuct no
pabote ¢ ycranoBkoit MPT».

2. Ilpodeccusa «Boaurensb
TpouterOycay.

3. 3HakoMcTBO ¢ nipodeccueit
«3BYKOPEXKHUCCEPY.

3 yeTBepTH

1. 3HaKoMCcTBO ¢ mpodeccueit
«Odranbmoriory.

2. 3HaKOMCTBO ¢ npodeccueit
«Metposor».

3. 3HakoMcTBO ¢ nipodeccueit
«Jlozumerpucr».

4 gyeTBepTh

1. BecTpeua co cniennanuctaMu ¢
3aBoga uM. C. OpKOHUKUA3E.
2. Berpeua ¢ npeacraBUTENsIMU
CI'TY uwm. IO. A. TI'arapuna.

3. Berpeua ¢ npeacraBUTEnsIMU
CT'Y um. H. T'. YepHbIeBCKOTO.




IHJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA BJIOKA
IMPOPECCHUOHAJIBHOI'O CAMOOIIPEJAEJEHHA OBYYAIOIIUXCA
«JTPOPECCHOHAJIBHBIE TPEKH BbIITY CKHUKA»

JIMYHOCTHBIE PE3YJ/IBTATDI:

. COOTHOCUTh CBOM WHAWBUAYAJIbHBIE OCOOCHHOCTH C
TpeOOBaHUAMHU KOHKPETHOH Tipodecchn;

. COCTaBJIATh JUYHBIA TTPO(PECCHOHATBHBIN TIaH ¥ MOOWIBHO
MU3MEHSTH €T0;

. UCTIOJIb30BaTh MPUEMBI CAaMOCOBEPIIICHCTBOBAHUS B Y4eOHOI
U TPYJIOBOU JESATEIHHOCTH;

. aHaJIu3upoBaTh HWHQOpMaIMI0 O Mpodeccusx Mo OOIIUM

Mpu3HaKaM  NPOPECCHOHAIBHONW  NEATETLHOCTH, a Takke O
COBPEMEHHBIX (hOpMax U METO/IaX XO35MCTBOBAHUS B YCIIOBHIX PHIHKA;

. MOJIb30BAThCS ~ CBEICHUSIMH O  TYTAX  TOJTY4YCHUS

poeCCUOHATEHOTO 00pa30BaHUsI.
METANPEAMETHBIE PE3YJIBTATDI:

. Pa3BUTh CAMOCTOSATEIbHOCTH;

. OIICHUTh COOCTBEHHbIE BO3MOKHOCTH M OBJIaJIETh YMEHUSMU
MoJTIy4aTh U3 Pa3HOOOPA3HBIX UICTOYHUKOB M KPUTHYECKU OCMBICITUBATH
COIMATbHYIO HH(POPMAIIHIO;

. CHUCTEMAaTHU3UPOBATh, AaHATM3UPOBATH TIOJyYCHHbBIC TaHHBIC;

. OCBOWTH CMOCOOBI TO3HABATEIIBHONW, KOMMYHUKATHBHOM,
NPAKTUYECKON JAESITeIbHOCTH, HEOOXOIUMBIX HJisi y4acTUs B KU3HU
IPa>KJaHCKOI0 00I1IeCTBa U MPABOBOI'0 rOCyAapCTBa.

MNPEAMETHBIE PE3YJIBTATDI:

® yMEHHUE MCIOJIb30BaTh 3HAHUSA O (PUINYECKUX SIBJICHUAX B TOBCEAHEBHOM
KU3HH ISl obOecreueHrs Oe30MacHOCTH TPH OOpamieHuu ¢ OBITOBBIMHU
npubopaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbSI M
COOJTIOJIEHUSI HOPM KOJIOTUYECKOTO MOBEJICHHUS B OKPY>KAIOIIeH cpeie;

® [OHMMaHWE HEOOXOAMMOCTH TPUMEHEHHs JOCTHXKEHUH (U3UKH W
TEXHOJIOTHH JIJIs1 pAllMOHATIFHOTO TIPUPOIOTIOIH30BAHUS;

® pacHIMpEHHbIE NMpeACTaBiIeHUs 0 cPepax npophecCuoHANbHON NEITeIbHOCTH,
CBSI3aHHBIX C (PUBMKON M COBPEMEHHBIMHU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3NYECKOM HayKu, MO3BOJISIONIME paccMaTpuBaTh (HU3UKO-
TeXHUYECKyl0  o0jacTh  3HaHMM  Kak cdepy cBoedt  Oymymiei
npodheCCUOHAILHON JICATEIbHOCTH;

e c(hopMUPOBAHHOCTh MOTHBAIMU K MPOJODKEHHUIO HM3ydeHHs] (PU3UKU Kak
PO MIBHOTO MpeMETa Ha YPOBHE CPETHETO 00111eT0 00pa3oBaHusI.



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

» ®usuka, 11 kmace/ KacesinoB B.A., O61iecTBO ¢ orpaHUYeHHON
0TBeTCTBEHHOCTHIO « JPODA»; AkimonepHoe o61mectBo «M3aarenscTBo
«IIpocsemenne»

» ®usuka, 10 kimace/ KacssinoB B.A., O6miecTBO ¢ orpaHUYeHHOM
0TBeTCTBEHHOCTHIO « IPODA»; AkionepHoe o61mectBo «M3xarenscTBo
«IIpocsewmenne»

METOIUYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJIA

®dusnka. Yriyonennsiid ypoeHb. 10—11 knaccsl : paboyas mporpamMma K JIMHHH
YMK B. A. KacesraoBa: yuebno-meroanueckoe mocooue / B. A. Kacwsnos, U. T'.
BmacoBa. —M. : Jlpoda

2 ®usuka. 10 k1. YrmyOneHnsiit ypoBens : yueonuk / B.A. KacesHoB. — 5-¢ u3z.,
crepeoturl. — M. : Jlpoda
3 ®usuka. 11 k. YroyOneHHsii ypoBeHb : yueOHuk / B.A. KacbsiHOB. — 5-¢ u3.,
crepeotuil. — M. :Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - conmnanpHas ceTb pabOTHUKOB 00pa30BaHMUSL.

2 http://markx.narod.ru/pic/ - pu3uka B mIKOJE.

3 http://festival.1september.ru/articles/ - pecTuBaib negaroru4ecKux UacH

«OTKPBITBII yPOK».

4 http://www fizika.ru/ - caliT 11t yuurtesneit GU3NKU U UX YUYSHUKOB.
5 http://www.physics.ru/ - Mmatepuabi o (puU3mKe.

6 www . ege .edu.ru - muaopManronHslii noptai EI'D.

7 http :// school - collection . edu . ru/ - enunas komiexuus [I{OPoB


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/
http://www.fizika.ru/
http://www.physics.ru/
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