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[Iporpamma yuebHOro mpeamera (pusuka pazpadoTaHa Ha OCHOBE:

- (enepalibHOrO TrOCYJapCTBEHHOTO 00pa30BaTENBHOIO CTaHAApTa CPEIHEro
oOmiero o00pa3oBaHMs, YTBEPKIEHHOTO IMpuka3oM MuHoOpHayku Poccum ot
17.05.2012 r. Ne 413 ¢ u3MEHEHUSMH, BHECEHHBIMU IpUKa3aMM MwuHuUCTEpCTBA
npoceemienus Poccuiickoit @enepauun ot 12 aBrycra 2022 r. Ne732 u ot 27
nexadbps 2023 r. Ne1028;

- (enepanbHO 00pa3oBaTENIbHOM MHpOrpaMMbl CpeaHero oOlmiero oOpa3oBaHUS,
YTBEPKIACHHON mnpukazoM Munucrepcrsa mnpocseuienus Poccuiickon denepannu
oT 18 mast 2023 r. Ne 371;

- (enepasbHOTO  TOCYJApPCTBEHHOIO0  00pa30BaTENbHOTO  CTaHAapTa IO
CHEIUANTbHOCTU CpeJHEro npodeccuoHanibHoro oopazoanus 11.02.17 Pa3paboTka
ANIEKTPOHHBIX YCTPOMCTB M CHCTEM, YTBEPXKICHHOIO NpHuKazoM MHHOOpHAYKHU
Poccun ot 02.06.2022 Ne392

Opranuzanusa-pazpadotank: BI'TY

PazpaboTumnku:

Ky3pmuna TI'anuna HwukomaeBHa TipernojaBaTesib BBICIICH KBAIM(PUKAITMOHHOMN
KaTeropuu
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INACHOPT PABOYEM MPOIPAMMBI YYEBHOI'O HPEIMETA
OPU3UKA

1.1.

1.2.

Oobs1acTh IPUMEHEHUS IPOrPAMMBI
Peanuzanus cpeanero obuiero odpazosanus B npeaenax OIl CITO no nporpamme
NOATOTOBKM CIEHMAIMCTOB CpPEAHEro 3BeHa no crennanbHocTH 11.02.17
Pa3paboTka 37MeKTpOHHBIX YCTPOUCTB U cucteMm, B coorBeTcTBUn ¢ ®I'OC CIIO
no cnenuanbHocTu 11.02.17 Pa3paboTka 3IEKTPOHHBIX YCTPOMCTB U CHUCTEM C
yueroM TpeboBanuii ®I'OC cpeanero obmiero oOpa3zoBaHus, YTBEP>KIECHHOTO
npukazom MunoOpHayku Poccum ot 17.05.2012 r. Ne 413, ¢ u3MEHEHUSIMH,
BHECEHHBIMM IpHKa3oM MunucrepcrBa npocsewieHuss Poccuiickonn denepannn
ot 12 aBrycra 2022 1. Ne732 u ot 27 nekabps 2023 1. Nel028, u denepanbHoit
o0pa3oBaTeIbHOM MPOrpaMMbl CPeJHEro 00IIero o0pa3oBaHUs, YTBEPKIACHHOU
npukazoM MuHucrepcTBa npocsenienus Poccuiickoit @enepaunn ot 18 mas 2023
r. Ne 371.

O01masi xapakTepucTUKA y4eOHOro npeamera

[Iporpamma mno ¢usuke 6a30BOro ypoBHs Ha YPOBHE CpeHEro oo01iero oopasoBaHus
pazpaboTaHa Ha OCHOBE IIOJIOKEHMH M TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pa3zoBartesibHOM mporpammel, npeactaBieHHbIXx B DI'OC COO, a taxxke ¢
yuétoM ¢enepalibHOl pabodeil mporpaMMbl BOCIIUTAHUS U KOHIICTIIUHU TPETogaBaHus
yueOHoro mnpeaMera «®Pusmka» B 00pa3oBaTeIbHBIX OpraHuzanusax Poccuiickoit
denepanuu, peaiu3yonnX OCHOBHbIE 00pa30BaTeIbHbIE POTPAMMBI.

1.3.

eau yuyeOHOro mpeaMera

dopMupoBaHUE WHTEpECa M CTPEMJICHHS, OOYyJarOIMIUXCsl K HAYyYHOMY H3YUYCHHIO
IPUPOJIBI, PAa3BUTHE UX HHTEIUICKTYATbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TIPEICTABICHUH O HAydyHOM METOAC TO3HAaHWA M (OPMHUPOBAHHE
MCCIICZIOBATEIIHCKOTO OTHOIICHHS K OKPY)KAIOIINUM SIBJICHHSIM;

GopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbraTa HW3yYeHHUS OCHOB
CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHue YMEHHI OOBSICHATH SIBICHHS C HMCIOJIB30BAaHUEM (DU3NUECKUX
3HAHWHA U HAYYHBIX JIOKA3aTEJIbCTB;

dbopMupoBaHHe TPENCTaBICHHM O poidu (GU3UKKA I8 Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTrkeHue 3THX Heseil odecreyuBaeTcsi pelleHMEeM CJeAYIIUX 3aJa4 B
npouecce u3y4eHus Kypca (pM3MKU HA YPOBHe cpeHero o0uero oopasoBanus:
MPUOOPETEHNE CHUCTEeMBbI 3HAHUN 00 o00mMx (U3NIECKNX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPUSIX, BKJIFOYAsI MEXaHUKY, MOJIEKYJIIPHYIO ¢buzuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI acTPO(DH3NKH;

dbopMupoBaHNE yMEHWI TPHUMEHSITh TEOPETUYECKHWE 3HAHUS ISl OOBSICHEHUS
¢usnuecknx SBICHUW B TPHUPOAEC WU JUIsl TMPUHATHAS TPAKTUYECKUX PEIICHUU B
MMOBCEIHEBHOM KU3HU;

OCBOEHHUE CIOCOOOB pEIICHUSI Pa3TUYHBIX 3aJlady C SIBHO 3aJlaHHOM (pu3nueckoit
MOJIEbIO, 3ajad, MOAPa3yMEBAIONIUX CAMOCTOSITEIbHOE CO3JaHue (PU3NUEeCKOn
MOJIEIH, aJIcKBaTHOM YCJIOBUAM 3aJ1a4uu;



MOHUMaHUE (PU3NUECKUX OCHOB U MPHUHIIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB U
TE€XHOJOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIILYIO CPELY;

OBJIAJICHUE METOJlaMH  CaMOCTOSITEJIbHOIO  IJAHUPOBAHMS U MPOBEACHMS
(u3MUeCKHX HSKCHEPUMEHTOB, aHajiu3a M  HUHTEpHpeTrauud  MHQPOPMALHH,
OIIpENEICHNS IOCTOBEPHOCTH MOJIYYEHHOI'O PE3YJIbTaTa;

CO3/laHHE€ YCIOBUM JJIs Pa3BUTHS YMEHUH IPOEKTHO-HCCIEA0BATENbCKOM,
TBOPYECKOMN JEATEIILHOCTH.

1.4 Mecto yuyeOHoro npeamera puszuka B crpykrype IIICC3

VY4eOHblll mpenMeT (Qu3uka sBISETCS y4eOHbIM IpPEIMETOM O00s3aTenbHOU

npeIMeTHOM oOsactu  «ecrtectBeHHble Hayku» @OI'OC  cpeanero o06iero
oOpa3oBaHwUsl.
B yueOGHOM miaHe 00pa3oBaTeNbHOM MPOTpaMMbl Y4EOHBINH MpEeAMET «(PU3HKA»
BXOJUT B COCTaB 0011eo0OpazoBaTebHOr0 HMKIA. I[Ipu 3TOM u3ydeHue yuyeOHOro
npenMera ¢Gu3MKa MPEeJycMOTpeHO Ha 0a30BOM YpOBHE M HAIpaBJICHO Ha
JOCTUXKEHUE JTUYHOCTHBIX, METONPEMETHBIX U MPEAMETHBIX PE3yJIbTaTOB.

2. Ilnanupyembie pe3yJbTaThl OCBOEHHS Y4e0HOr0 peaMeTa «Pu3nka»
OcBoenue coaepxanusi mnpenMera «Dusuka» obOecreynBacT JTOCTHKCHUE
00yYaIOUTUMHUCS CIEAYIONINX PE3yIbTaTOB:
* TUYHOCHIHBIX
JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHS y4deOHOro mpenmera «Du3nMka» IOHKHBI
OTpakaThb TOTOBHOCTh U  CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TIO3HMIIMEH JMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUCHTAlMW, TIOBUTHUBHBIX  BHYTPEHHUX  YOEXKJECHHWU, COOTBETCTBYIOIIUX
TPaIUIIMIOHHBIM IICHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIHIUPEHUE KU3HEHHOTO
OIBITa M OIBITA JCSITEIHLHOCTH B IPOIECCE peaH3allii OCHOBHBIX HAIPABICHUIM
BOCIIUTATEILHOMN IEATEIPHOCTH, B TOM YHCIIE B YaCTH:
1) rpaskIaHCKOr0 BOCTIMTAHMSA
c(OPMUPOBAHHOCTh TPAXKIAHCKOH IMO3UIIMK OO0yYaromerocs Kak aKTHBHOTO W
OTBETCTBEHHOTO WJIE€HA POCCHUHCKOrO OOIIEeCcTBa; TPUHATHE TPATAIIMOHHBIX
OOIIEYEeIOBEYECKUX  T'YMAHUCTUYECKUX M JIEMOKPAaTUYECKUX  IICHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO [EATEIbHOCTh B HMHTEpECAX TpPakIaHCKOTO
oOIecTBa, y4acTBOBaTh B CaMOYMpaBIEHWU B OOpa30BaTEIBHOW OpraHu3allvu;
YMEHHUE B3aMMOJICHCTBOBATh C COIIMAIBHBIMM MHCTUTYTaAMH B COOTBETCTBHH C HX
GYHKIIMSAMA W Ha3HAYEHHEM; TOTOBHOCTh K TYMaHUTApPHOW U BOJOHTEPCKOM
TEeSTENbHOCTH;
2)  NaTPHOTHYECKOT0  BOCHUTAHHSA:  CPOPMHUPOBAHHOCTH  POCCHHCKOM
TPOKIAHCKONW  WACHTUYHOCTH, TMAaTPUOTH3MA; IICHHOCTHOE OTHOIICHHWE K
TOCY/IapCTBEHHBIM CHMBOJIaM, JIOCTH)KCHHUSIM POCCHHCKHX YYEHBIX B 00JacTH
(bU3HKYU U TEXHUKE;
3) AYXOBHO-HPABCTBEHHOI'0 BOCIMHTAHHUs: C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, OTUYECKOTO TIOBEACHHS; CIIOCOOHOCTh OIEHWBATh CHUTYallMI0 W
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYSACh HAa MOPAIBHO-HPAaBCTBCHHBIC
HOPMBI M TICHHOCTH, B TOM YHCJI€ B JIEATEIBHOCTH YUYEHOTO; OCO3HAHHE JIMIHOTO
BKJIaJIa B IOCTPOEHUE YCTOWIMBOTO OYTyIIETo;



4) 3CcTeTHYeCcKOro BOCHHMTAHUSI: ACTETHYECKOE OTHONICHHE K MHDPY, BKIIOYAs
ACTETHKY HAYYHOTO TBOPYECTBA, IPUCYLIETO (PU3NUYECKOI HAYKE;

5) Tpy10BOro0 BOCHHTAHMS: WHTEPEC K Pa3IMYHBIM cdepam mpodeccuoHaTbHOIM
AESITeTFHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEPIIAThH
OCO3HAHHBIM BbIOOp Oyaymied mpodeccu U Peaau30BbIBATH COOCTBEHHBIE
KU3HEHHbIE  IUIAHbl; TOTOBHOCTh W  CHOCOOHOCTh K  OOpa3OBaHHUIO H
caMm000pa30oBaHuIO B 00s1acT (PU3UKK HA IPOTSHKEHUH BCEH JKU3HU;

6) 3K0JI0rnYecKOro BOCMUTAHMA: CHOPMUPOBAHHOCTH IKOJOTHUECKON KYIbTYPHI,
OCO3HAHME TIJI00ANBHOIO XapaKTepa 3KOJIOTMYECKUX MNpoOsieM; IUIAHUPOBaHUE U
OCYIIECTBJICHUE JEUCTBUM B OKPYXAaIOILIEH Cpele Ha OCHOBE 3HAHUS LEJeu
yCTOMYMBOTO pa3BUTUSl 4YEIIOBEYECTBA; PacmmpeHwe OmbiTa JIeATEIbHOCTH
HKOJIOTMYECKOM HAMpPaBIE€HHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUM 110 (QU3HKE;

7) UEeHHOCTH HAYYHOr0 TMO3HAHUS: CHOPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUA (PU3NYECKOW HAYKU;
OCO3HAHME IIEHHOCTH HAy4YyHOH AEsTENbHOCTHU, TOTOBHOCTh B MPOLIECCE H3YUEHUS
(GU3MKU  OCYHIECTBIATH MPOEKTHYI0 U HCCIEAOBATENbCKYIO JESTeNbHOCTD
WHAVUBUAYAJTBLHO U B TPYIIIIC.

® Memanpedmemublx:

MeranpenMeTHble  pe3yJabTaThl  OCBOCHUS OCHOBHOM  0oOpa3oBaTeIbHOMN
IpOrpaMMBbl JOJIKHBI OTPaKaTh:

[lo3HaBarenbHbIE YHUBEPCATbHBIE YUeOHbIE IEHCTBUSI.
ba3oBble Jloruyeckue 1eMCTBUA:

CaMOCTOATEIbHO  (OPMYIUPOBATH W aKTyalu3upoBaTh  Mpobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh UEIU JEATEIbHOCTH, 3a/JaBaTh MAapaMeTpbl W KPUTEPUH UX
TOCTHKEHHS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B PacCMaTPUBAEMbIX (PU3NUECKUX
SBJIICHUSX; pa3pabaTbiBaTh IUIaH peUICHUs] MPoOJEeMbl ¢ Y4E€TOM aHaIu3a
UMEIOIINXCSI MaTEPUAIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JIE€ATEIIBHOCTb, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LIEJIIM, OLICHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH PAa0OTy B YCIOBHUSX PEaTbHOTO, BUPTYAJIbHOTO H
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIIEHUH )KU3HEHHBIX MTPOOIIEM.

ba3oBble ucciie1oBarebCKHe 1eiCTBUSA:

BIIQJIETh HAY4YHOM TEPMUHOJIOTHEH, KIOYEBBIMH TMOHATHSIMU W METOAaMU
¢u3nueckol HayKH; BIaJeTh HABBIKAMHM y4eOHO-HCCIIEOBATEIIBCKON U MPOCKTHOM
JESTENPHOCTH B O0JMAaCTH  (PU3HUKH, CIOCOOHOCTRIO U TOTOBHOCTBIO K
CaMOCTOSATETILHOMY TIOMCKY METOJOB DPEIICHHs 3a/1ad (PU3NYECKOTO COJEpIKAHMS,
MIPUMEHEHUIO PA3JIMYHbIX METO/IOB MO3HAHUS;

BJIAJICTh BUJAAMHU  JICATEIIBHOCTM 1O MOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaluy, MpeoOpa3oBaHUI0 M MPUMEHEHHIO B Pa3JIMYHBIX Y4E€OHBIX
CUTyalusiX, B TOM YHUCJI€ P CO3AaHUU YUEOHBIX TPOEKTOB B 00JaCTH (DU3UKHU;
BBISIBJISITH TPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATh 3a/1a4y, BbIJBUTATh
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TUIIOTE3Y €€ PEUIeHUs, HaxXOAUTh AapryMEHThl IJs J10Ka3aTelIbCTBA CBOMX
YTBEPKIEHHUM, 3a7]aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh MOJYUYCHHBIE B XOJI€ PEIICHUS 3a/laud PE3yJbTaThl, KPUTHUECKU
OIICHUBATh X IOCTOBEPHOCTH, TPOTHO3UPOBATH U3BMEHEHHUE B HOBBIX YCIOBUSX;
CTaBUTh U  (OpMyIMpoBaTh COOCTBEHHBIE 3aJayd B  00pa30BaTEIbHOM
NESATeIbHOCTH, B TOM YHUCJIE IPU U3YYECHUU (PUBUKU;

J1aBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh  MEPEHOCUTh 3HaHUS 10  (QuU3MKEe B  NPAKTUYECKYIO  00JacTh
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00I1acTel;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTUHAIIbHBIC TTOAXO/IbI U PEIICHNUS,

CTaBUTH MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUSI.

Pab6ora ¢ undgopmanmeii:

BJIAJICTh HAaBbIKAMHM TMOJy4YeHHS WHPoOpMalMu (U3UIECKOTO COJACPKAHUS U3
UCTOYHUKOB PAa3HbIX THUIIOB, CAaMOCTOATEIBHO OCYHIECTBIISTh TOUCK, AHAJIU3,
CUCTEMATH3alUI0 W HWHTEPIpPETAlMI0 HMH(POPMAIMU Pa3IMYHBIX BUAOB U (OpM
pEACTABIICHMUS;

OIICHUBATh JJOCTOBEPHOCTH MH(POPMAIIHH;

UCITIOJIB30BaTh CPEACTBA MH(MOOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHUN B
pelieHnd KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX U OpPraHU3AIMOHHBIX 3aJa4 C
coOroicHueM TpeOOBaHUW HAPrOHOMUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M ITHUYECKUX HOPM, HOpM HHGOPMAIMOHHON
0€30I1aCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOr0 COJEpkKaHUS B Pa3IUUHBIX (opmaTax ¢ y4€ToM
Ha3HaueHus: MHGOPMAIIMK U I1IEJIEBOM ayJUTOPUU, BbIOMpas ONTUMAJIbHYIO (HOpMY
NPEACTABICHUS U BU3yalu3aliu.

KoMMyHuKaTHBHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eiiCTBUSA:

OCYIIECTBIISITH OOIIIEHUE Ha YPOKax (PM3UKHU U BO BHEYPOUHOU JEATEIHHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOH(MIUKTHBIX CUTYallui U CMSATYaTh KOH(IIUKTHI;
Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpPEeICTB; IOHMMAThb M  HCIOJB30BaTh  MPEUMYIIECTBA  KOMAaHIHOM U
WHIUBUIYaTbHON paOOTHI;

BHIOMpATh TEMATHKy M METOABl COBMECTHBIX JIEWCTBUHA C YYETOM OOMIUX
MHTEPECOB, U BO3MOKHOCTEH Ka)KJI0T0 YieHa KOJUIEKTHUBA;

MIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATH M KOOPAHUHUPOBATH
JIICUCTBUA T10 €€ JOCTIKEHUIO:

COCTaBJIATh IUIAH JAEUCTBUW, PACIIPEAEISITh POJIM C YUYETOM MHEHUN YYaCTHUKOB,
00CYXXIIaTh PE3yIbTaThl COBMECTHOU PaOOTHI;

OLICHUBAaTh KAYECTBO CBOETO BKJIaJa U KaXKJOr0 y4aCTHUKA KOMaHIbl B OOIIMIA
pe3yAbTaT MO pa3padOTaAHHBIM KPUTEPUSIM;

npeasiaraTh ~ HOBbIE IPOEKThI, OLEHHMBaTh MAEU C TMO3UIUHM  HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBIISITH MO3UTUBHOE CTPATETMUECKOE MOBEJICHUE B PA3TMYHBIX CUTYyAIlUsX,
MPOSIBIISITh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YHHBepCaJIbHbIe YUeOHbIE JeiiCTBUS.

Camoopranu3anus:



CaMOCTOSITETILHO OCYLIECTBISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU
M aCTPOHOMUH, BBISABIIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE
3a/1ayy; CaMOCTOSITENbHO COCTABIATH IUIAH PEIIECHUs PACUETHBIX U KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM HMMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIIIOUYTECHHI;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh PAMKHU y4e€OHOTr0 MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh  OCO3HAHHBIA  BBIOOpP, aprymMeHTHpOBaTh €ro, OpaTb Ha  ce0s
OTBETCTBEHHOCTb 32 PEILICHUE; OLIEHUBATH MPUOOPETEHHBIH OIBIT;

crocoOCcTBOBaTh (HOPMUPOBAHUIO U MPOSBICHUIO 3PYAUIIMUA B 00JacTU (HU3UKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIHOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsiIM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJa/IeTh HAaBBIKAMM MO3HABATENIbHOM pe(yIeKCMU KaK OCO3HAHMS COBEPIIAEMBIX
JEHUCTBUHN U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;
UCIIOJIb30BaTh NPHUEMBI pediIeKCHH JJi1 OLEHKH CHUTYyalluHd, BhIOOpa BEPHOTO
pEIICHNUS;

YMETh OLIEHUBATh PUCKH M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUIKEHHUIO;
OPUHUMATh MOTHUBBI M apryMEHTHl JIPYTUX TP aHaJM3€ Pe3yJbTaToOB
TSI TeNIbHOCTH;

NPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOWHCTBA;

OpUHUMATh MOTHBBI M apryMEHThl JPYTHX T[PUd aHAJIU3€ PE3yJIbTaTOB
NEeSATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpouecce OOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOEHHS IPOTpaMMBI I10
dbu3uKke I8 YpOBHS CpeAHEro o0miero oOpa3oBaHUS Yy  OOyYaromHUXCs
COBEPIIEHCTBYETCS AMOIMOHATIbHBIN UHTEJUIEKT, IpeANoJararmn i
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAOIIETO CHOCOOHOCTh TMOHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINpaBJICHUS PAa3BUTHUA COOCTBEHHOW IMOIMOHAIBHOU cdephl,
ObITh YBEpEHHBIM B ce0e; caMOperyJupoBaHuUs, BKIIOYAIOIIETO CAMOKOHTPOJIb,
YMEHHE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE IMIOBEACHHE, CIOCOOHOCTH
aanTHPOBATHCA K AMOIIMOHAIBHBIM H3MEHEHUSM W TPOSBIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHBALMM, BKJIIOYAIOUIEH CTPEMIICHHE K JOCTMIKEHUIO LEIU U
ycHexy, ONTHMM3M, WHUIHMATUBHOCTb, YMEHHUE JACHCTBOBAaTb, MCXOAS M3 CBOUX
BO3MOKHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CHOCOOHOCTh NOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE
APYTHX, YYUTBIBaThb €ro MpU OCYIIECTBIEHUU OOLIEHUsS, CIOCOOHOCTh K
COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMATBbHBIX HABBIKOB, BKIIOYAIONIMX CIOCOOHOCTh BBICTPAaWBAaTh OTHOLICHHS C
JIPYTUMU JIOIbMU, 3a00TUTHCS, TPOSIBIISITE MHTEPEC U pa3peliaTb KOHPIUKTHI

* HPEOMEMHBIX:



JEMOHCTPUPOBATh Ha TMpPUMEpPaX pPOJdb U MecTo (u3uku B (POPMHUPOBAHUU
COBPEMCHHOM HAy4YHOM KapTUHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOEH;

VUYUTHIBATh  TPaHUIBl  NPUMEHEHHS  U3YUYEHHBIX  (U3UYECKHX  MOJICIICH:
MaTepualibHas TOYKa, MHEpIMaJIbHAs CUCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEO,
WJICaNbHbIM Ta3, MOJEIU CTPOECHHUS Ta30B, KUIKOCTEU WU TBEPIABIX TEJI, TOUYCUHBIN
AIEKTPUUYECKUM 3apsi]l IPU pelieHuu HU3NIeCcKuX 3a1ay;

pacrio3HaBaTh (U3UYECKHUE SBJICHUS (MPOLIECChI) M OOBICHATH UX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUUYECKOW TEOPUM CTPOCHHS BEIIECTBA U
AIEKTPOJUHAMUKH:

PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JABWXKEHHE, CBOOOJHOE
NajicHue TeJ, JIBUKEHHE TI0 OKPYXKXHOCTH, HWHEpIUs, B3aUMOJCUCTBUE TEll,
muddy3us, OpOYHOBCKOE [IBIDKCHHE, CTPOCHUE JKUIKOCTEM U TBEPIBIX Tell,
U3MEHEHHE 00bEMa Tesl MpU HarpeBaHuu (OXJIAXKIEHUHU), TEIIOBOE pPaBHOBECHE,
UCIIApEHUE, KOHJCHCAlLMs, IUIABJIICHUE, KPUCTAUIM3AIMSA, KUIICHHE, BJIAXHOCTh
BO3/1yXa, TMOBBIIICHUE JABJICHUS ra3a IMpPU €ro HAarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXIY IMMapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCax, MIEKTPU3ALUs Tell,
B3aNMOJICVICTBUE 3aPAI0B;

OMHUCBHIBATh MEXAaHUYECKOE JIBI)KCHHUE, UCIONb3ys (U3NYECKUE BEITUYHHBI:
KOOpJIMHATa, MyTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHIIa,
UMITYJIbC Tejla, KUHETHUYECKash SHEpPrusi, MOTECHUMAIbHAsI SHEPrus, MEXaHUYeCcKas
paboTa, MexaHH4ecKasi MOIIHOCTH;

OpU OMHCAaHWUM TPABWIBHO TPAKTOBATh (PU3WYECKUNA CMBICI HUCIHOJIBb3yEeMbIX
BEJIMYMH, WX OOO3HAYEHUsS W E€JUHHULBI, HAaXOJIUThb (OPMYJbI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEJIMUUHY C APYTUMH BEJIMYMHAMU;

ONMCHIBATh U3YUYCHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBIICHUS, HUCIOJIb3YS
¢uznueckre BETUYMHBI: JABJICHUE Trasza, TeMIepaTrypa, CpEeAHss KUHETHYecKas
JHEpPrus XaOTUYECKOTO [JBWXKEHUS MOJIEKYJ, CpPEIHEKBAaJApaTUYHAS CKOPOCTh
MOJICKYJI, KOJMYECTBO TEIJIOThI, BHYTPEHHSSI dHEPTHs, pabora raza, kodphuireHT
IIOJIE3HOT'O JEUCTBUS TEIUIOBOTO JIBUTATEIS;

Opy ONMHCAaHWUM TPABWIBHO TPAKTOBATh (PU3WYECKUNA CMBICI HUCHOJb3yEeMbIX
BETMYMH, WX OOO3HAUEHWS W E€IWHUIIbI, HAaXOIUTh (OPMYIBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIHUYHUHY C APYTUMH BEJIMUYNHAM;

ONMUCHIBATH M3YYEHHBIE BJIEKTPUYECKUE CBOMCTBA BEIIECTBA M DJIECKTPUUYECKUE
ABJICHUS (TIPOIIECCHI), UCTIONB3YS (DU3UYECKUE BEIMUYUHBI: SJICKTPUUYCCKUN 3apsij,
AJEKTPUYECKOE M0JIE, HAIIPSKEHHOCTD I10JIs1, HOTEHIHUAII, PA3HOCTh NOTEHIUAJIOB;
Ipd ONHCAHWM TIPABWIBHO TPAKTOBaTh (PU3MYECKHII CMBICT HCIOIB3YEMBIX
BEJINYMH, UX 0003HAUYECHUS U €TUHULIBL;

YKa3bIBaTh (DOPMYJIIBI, CBA3BIBAIOININE JTAHHYIO (PU3MUECKYIO BEIMYUHY C JIPYTUMU
BETMYMHAMU; aHAJIM3UPOBATh (U3MYECKHE TIPOIECCHl W  SBICHUS, HWCIIONIb3YS
¢du3nyuecKkre 3aKOHbBI U MPUHIIUIIBL: 3aKOH BceMUpHOTO TaroTeHus, I, I1 u 11 3akoHbI
HproToHa, 3aKOH COXpaHEHUSI MEXAaHWUYECKOW DSHEPIUHM, 3aKOH COXpPaHEHUS
MMITYJIbCA, MPUHLMI CYNEPHNO3ULIUNA CHJI, IPUHUWII PABHONPABHS WHEPUHAIBHBIX
CHUCTEM OTCY€TA, MOJEKYJIIPHO-KHHETUYECKYI0 TEOPUI0 CTPOCHHUS BEIIECTBA,
ra3oBbI€ 3aKOHBI, CBSI3b CPEAHEW KUHETHUYECKOW SHEPTrUH TEIUIOBOTO JABHIKECHUS
MOJIEKYJ C aOCOJIIOTHOM TemIepaTypoi, MepBbIA 3aKOH TEPMOJWHAMHUKH, 3aKOH
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COXpAaHEHHUsI DIIEKTPUYECKOro 3apsna, 3akoH Kynona, mpu 3>TOM pas3inydaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MaTEMaTHUYE€CKOE BBIPAKEHUE U YCIIOBUS
(rpanu1pl, 006J1aCTH) NPUMEHUMOCTH;

OOBSICHSITh OCHOBHBIC MPUHIMIBLI JAEHCTBUS MAaIIUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3auyaTh YCIOBHUsS MX O€30MAaCHOT0 HMCMHOJb30BAaHUS B MOBCEIHEBHOMU
KU3HU;

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3UUYECKUX SBJIICHUHN U TIPOILIECCOB C
HCIIOJIb30BaHUEM TPSIMBIX, U KOCBEHHBIX HM3MEPEHUMU, IPU 3TOM (HOPMYJIHUPOBATH
npoOiieMy/3a7auy W TUIOTE3y Y4EOHOrO IKCIEPUMEHTa, COOMpaTh YCTAHOBKY M3
MIPEJIOKEHHOT0 000PYI0BaHMUSI, TPOBOUTH OMBIT U (HOPMYIUPOBATH BHIBOJIBL;
OCYIIECTBIISITh IPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH, TIPU 3TOM
BBIOMPATh ONTUMAIBHBIN CIIOCOO0 M3MEPEHHS M UCIOIB30BaTh U3BECTHBIE METO]IbI
OLICHKH ITOI'PEIIHOCTEN U3MEPEHNUN;

UCCJIEIOBAaTh 3aBUCUMOCTU MEXIY (PU3MUECKUMH BEJIMUYUHAMHU C HCIOJb30BAHUEM
OpSMBIX HW3MEPEHUM, TPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHUJE TaOIHUI] U
rpaduKoB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMS;

coOro1aTh paBmiia 0€30MacHOro Tpya MpH MPOBEACHUH HCCIIEIOBAaHUHN B paMKax
y4eOHOT'0 SKCIIEPUMEHTA, Y4eOHO-UCCIIeT0BATEILCKON U MMPOSKTHOM JIEITEIIbHOCTH
C UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPONCTB U JJa00paTOPHOTO 000PYT0BAHUS;
pemaTh pacuéTHhIC 3aJlaud C SIBHO 3aJaHHOW (YU3UYECKOW MOJCIBIO, UCIIOIb3Ys
(du3nueckre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaAJIM3a YCIOBHS 3aJlaull BRIOMPATH
(bu3nUecKy0 MOJIEINb, BEIACIATH (PU3NYECKHUE BETUIMHBI U (HOPMYJIbI, HEOOXOIUMbIE
IUIsl €€ pEIIeHHs, MPOBOJUTHh PACUETHI M OLEHUBATH PEAIBHOCTH IOJTYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pemaTh KadyeCTBEHHBIE 3a/laud: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PAacCyXJACHUN C OMOpOl Ha HM3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU M
(duznueckue sIBICHHs; UCTIONb30BaTh MPU PEIICHUH YIEOHBIX 3a7a4 COBPEMEHHBIC
MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJIA MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIH U
peACTaBiICHUs y9eOHOM W HAyYHO-TIOMYJISAPHOW MH(pOpMAIMH, MOJYYCHHON M3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH MOTydaeMyt0 HHPOPMAIIUIO;
MPUBOJIUTh TPUMEPHI BKJIAJa POCCUMCKUX M 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3UKE B TMOBCETHEBHOW KU3HU IS
oOecrieueHus 0€30MaCHOCTH MPHU OOpaIIeHHH C MPUOOpaMU U TEXHUYECKUMH
YCTPONCTBAMHU, JJIsi COXPAHEHUS 3JI0POBbS U COOIIOJIEHUS HOPM JKOJIOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPEE;

paboTaTh B IPYIINE C BHIMOIHEHUEM PA3JIUYHBIX COLIMAIBHBIX POJIEH, MIIAHUPOBATH
paboTy Tpynmbl, paIMOHAIBLHO pacHpeAenaTh OOS3aHHOCTH ¥ TUIAHUPOBATH
NEeATEeNIbHOCTh B HECTAaHAAPTHBIX CUTYallUsIX, aJIEKBATHO OLICHUBATH BKJIAJl KaX10TO
13 YYaCTHUKOB TPYIIIHI B PELHICHUE paccMaTpUBaEMOM MPOOJIEMBI.
JEMOHCTPUPOBATh HA MpUMEpPaX poJdb M MecTo (Pu3nku B (QOpMUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTHHBI MHUpA, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B MPAKTHYECKOW IEATEIBbHOCTH JIOJIEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3UYeCKON KapTHUHBI MUPA;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHHSI MU3YUYEHHBIX (PU3UUECKUX MOJIeNiel: TOUeUHbIN
ANEKTPUYECKUI 3apsijl, JIyd CBETa, TOYCHYHBIM MCTOYHUK CBETA, SIACPHAS MOJIEIb
aToOMa, HyKJIOHHAsI MOJI€JIb aTOMHOI'O fAJIpa IPU PEIICHUHN (PU3NYECKHUX 3a]1ay;
pacrio3HaBaTh (U3UYECKUE SIBICHUS (IIPOIIECChI) U OOBSICHATH UX HA OCHOBE
3aKOHOB SJIEKTPOJUHAMHUKHA U KBAHTOBOWU (DU3UKH: AJIEKTPUUYECKAsT MPOBOJUMOCTb,
TEIUIOBOE, CBETOBOE, XUMUUYECKOE, MarHUTHOE JNEUCTBUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, OJJICKTPOMAarHWTHAs WHIYKIUS, JEHCTBUE MArHUTHOTO TIOJIs Ha
MPOBOJIHUK C TOKOM M JABWXKYIIMKICS 3apsij, AJICKTPOMArHUTHBIE KoJieOaHUs W
BOJIHBI, MPSAMOJIMHEHHOE pAaCIpOCTPAHEHHE CBETA, OTPAKEHUE, MPEJIOMIICHUE,
uHTepdepenuus, aupakuus U OOJApU3ALMS  CBETa, JUCIEpPCHs  CBETa,
dotoanexkrpuueckuii 3pdext (hoTodddeKT), CBETOBOE NaBICHUE, BOZHUKHOBEHHE
JUHENYaToro CrHeKkTpa aroMa BOJIOPOAA, €CTECTBEHHAas M MCKYCCTBEHHas
PaINOaKTUBHOCTD;

OMHUCHIBATh HW3YUYCHHBIC CBOWCTBA BelIeCTBA (DJEKTPUUECKHWE, MAarHUTHEIE,
ONTUYECKHE, AIEKTPUUYECKYIO MPOBOJAUMOCTh  Pa3IUYHBIX cpen) u
AJIEKTPOMArHUTHBIC SBJICHUS (MPOLECCHI), HUCIMONB3Yys (PU3NUECKUE BEIUYUHBL:
ANEKTPUUECKHUM 3apsiji, CHJIa TOKa, JJIEKTPUUYECKOE HAMNpsIKEHUE, JJIEKTPUYECKOe
CONPOTHUBIICHHE, PA3HOCTh IMOTEHIIMAJIOB, 3JEKTPOJIBIKYIIAsl cuiia, pabdoTa TOKa,
WHIYKIUST MarHuTHOTO ToJjisg, cuia Ammepa, cuia JlopeHila, WHIYKTUBHOCTh
KaTYIIKA, DHEPTHs DJIEKTPUYECKOTO M MArHUTHOTO TIOJIeHd, MEpPHOoJ U YacToTa
koneOaHuii B KoseOaTeIbHOM KOHTYpe, 3apsil M Ccujla TOoKa B Ipoliecce
FapMOHUYECKUX JJIEKTPOMATrHUTHBIX KoJieOaHWM, (POKyCHOE pacCTOSHHE U
ONTHUYECKAs] CHUJIA JIMH3BI, MPU OIMUCAHUU TPABWIBHO TPAKTOBAaTh (U3HUECKUI
CMBICII HUCIIOJIb3YeMbIX BEJIMYMH, HUX OOO3HAYEHUs W EeIUHUIBI, YKa3bIBaTb
(opMyIIbI, CBA3BIBAIONINE JAHHYIO (PHU3NYECKYIO BEIMUMHY C APYTUMH BETUUMHAMU;
ONKCHIBATh U3YUYEHHBbIE KBAHTOBBIC SIBIICHUS U TPOIECCHI, UCTIONB3YS (PU3UUYECKUE
BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI M YacTOTa CBETa,
SHEPrUs U UMITYJIbC (POTOHA, TIEPUO TOJypaciaia, YHEPTUs CBSI3U aTOMHBIX SIZIED,
OpU ONHWCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCIOIb3yEMbIX
BEJIMYMH, HUX OOO3HAYEHUS U CAMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C APYTMMH BEIMYMHAMHU, BBIYHCIATH 3HAUCHHE
¢u3nueckol BENMYMHBI;, AHAIU3UPOBATh (DU3UUYECKUE TPOIECChl U SBJICHHUS,
UCTIONIB3YS  (DM3WMYecKWe 3aKOHBl M NPUHIUNB: 3akoH OMa, 3aKOHBI
MIOCJIEI0BATENLHOTO U MAPaIEIbHOTO COEMHEHHS] TPOBOJIHUKOB, 3aKOH J[KOoyisa—
JleHnla, 3aKOH  DJJEKTPOMAarHUTHOM  HMHAYKLUHUH, 3aKOH  MOPSIMOJUMHEUHOIO
pPaclpOCTpAHEHUsI CBETA, 3aKOHBI OTPAYKEHHsI CBETA, 3aKOHbI MPEJIOMIICHUS CBETAa,
ypaBHeHHe ODuHIITEeHHa s PorodddexTa, 3aKOH COXpaHEHHUsS HHEPTUH, 3aKOH
COXpaHEHMsS] MMIYJIbCa, 3aKOH COXPAHEHMs DJIEKTPUUECKOTO 3apslia, 3aKOH
COXpaHEHHs] MAacCOBOT'0 4HUCJa, MOCTyJaThl bopa, 3aK0OH paguoakTUBHOTO pacmaja,
Py 3TOM pa3audaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOEe
BBIpAKEHWE ¥ ycJIOBHUA (TpaHUIBl, OOJACTH) TPUMEHUMOCTH, OMPEIACIAThH
HaIpaBJICHHE BEKTOPA WHIYKIIMU MAarHUTHOTO MOJs MPOBOJHHUKA C TOKOM, CHJIBI
Amnepa u cunbl JlopeHIa; CTpOUTh U OMNHUCHIBATH HM300paKEHHE, CO371aBaEMOE
IJIOCKUM 3€pKajioM, TOHKOW JIMH30M; BBIMOIHATH SKCIIEPUMEHTHI MO UCCIIEIOBAHUIO
(dU3NYEeCKUX SIBJICHUM W MPOLECCOB C HMCIOJIb30BAHHEM TMPSAMBIX, U KOCBEHHBIX
M3MEpEeHui: mpu 3ToM (HOPMYIHUPOBATH MPoOsIeMy/3aauyy U TUIOTE3y YyueOHOro
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AKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOro  000pyJoBaHUS,
MIPOBOJIUTH OMBIT U (DOPMYIHPOBATH BBHIBOBI; OCYIIECTBIATH MPSMbIC U KOCBEHHBIE
U3MEpPEHUs (PU3MYECKUX BEJIMYUH, NPU 3TOM BBIOMPATH ONTUMAJBHBIA CHOCOO
U3MEpPEHHs] W  HWCIIOJb30BaTh W3BECTHBIE METOABI OICHKH MOTPEIIHOCTEH
M3MEPEHUI; HCCIE0BaTh 3aBUCUMOCTH (PU3MYECKHX BEJIIMYUH C HCIIOJIb30BAaHUEM
OpSIMBIX  M3MEPEHUN: TPU OTOM KOHCTPYHMPOBATH YCTaHOBKY, (HUKCHUPOBATH
pe3ynabTaThl MOJYYEHHOW 3aBUCHUMOCTH (HM3MUECKUX BEIWYMH B BUAC TaONHIl U
rpadukoB, nenaTh BBIBOJABI MO pe3yjbTaTaM MCCIIEOBaHUS; COOJI0IATh MpaBHiia
O0e3omacHOro Tpylda TMpU TPOBEJECHUU UCCIENOBAaHUNA B paMKax y4yeOHOro
HKCIIEPUMEHTA, Yy4eOHO-MCCIENOBATENIbCKOM M TMPOEKTHOM JESATENbHOCTU C
UCIOJIb30BAHUEM HU3MEPUTEIBHBIX YCTPOWCTB M JIaDOpaTOPHOro OOOpYIOBAHMS;
pemiatb pacu€THble 3a7a4d C SIBHO 3aJaHHON (PU3NYECKOM MOJIEbIO, MCHOIb3YS
¢u3nyeckne 3aKOHBI M MPUHITUIBI, HA OCHOBE aHaIN3a YCIIOBUS 3aJla4 BHIOMPATH
(U3NIECKYIO MOJIENb, BBIICTATh GU3NICCKUE BETMYUHBI U (DOPMYITBI, HEOOXOMMBIE
st €€ pellleHus, MPOBOJUTh PAaCUYEThl W OLICHUBATh PEAJbHOCTb IMOITYYEHHOTO
3HaYeHHs] (PU3NYECKOW BEIMYMHBI; PEIIaTh KaueCTBEHHBbIC 3a/layd: BHICTPAMBATh
JIOTUYECKH HETPOTHBOPEUMBYIO IIETIOUKY PACCYKICHHA C OMOpPOW Ha HW3ydeHHBIC
3aKOHBI, 3aKOHOMEPHOCTH W (PU3WUYECKUE SBJICHHS, WCIOJIb30BaTh NPU PEIICHUU
yueOHBIX 3a/lad COBPEMCHHbIE WH(POPMAIMOHHBIC TEXHOJIOTHUU JJIsA IIOWCKa,
CTPYKTYpUPOBaHUS, HWHTEPIPETAIMU M TPEACTABICHUS Y4eOHOH M HAaYy4HO-
NOMYJIIPHOW WHGPOPMAIUH, TMOTYYCHHON M3 Pa3MYHBIX MCTOYHUKOB, KPUTHUCCKU
aHAJIM3UPOBATh MOIY4aeMylo HH(OpManuio; OOBSACHATh NPUHLUIBl JEHCTBUS
MallliH, TPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3indyaTh yCIOBHs UX O€30MaCHOTO
UCIOJIb30BaHMs B TOBCEITHEBHOM KU3HU; IPUBOAUTH IPUMEPHI BKIIaJa POCCUHCKUX
U 3apyOeXHbIX YUYEHBIX-(DU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHME IPOLIECCOB
OKpY)KaloIllero MHpa, B pPa3BUTHE TEXHUKU M TEXHOJIOTMM; HUCIOIb30BaTh
TEOPETUUECKHUE 3HAaHUSA MO (PU3MKE B IOBCEJAHEBHON >XM3HM [UIsl OOecreueHus
0€301acHOCTH TIPU OOpaIIeHUH ¢ TPUOOPAMHU M TEXHUUYECCKUMHU YCTPOUCTBAMH, IS
COXpaHEHHUsl 310pOBbS M COOJIOACHHUS HOPM HKOJIOTMYECKOTrO TOBEIEHUS B
OKpYy’Karollel cpene; paboTaTh B IPYIIE C BBHIIOJHEHUEM Pa3IMUHBIX COLUATBHBIX
poJeil, miaHupoBaTh padOTy IPyIIbl, PalMOHATIBHO PacHpeesiaTh 00sI3aHHOCTU U
IUTAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYallUsX, aJCKBAaTHO OLCHUBATh
BKJIaJ] KXJIOTO U3 YYaCTHUKOB IPYIIIBI B PEIIEHNE PacCMaTpUBAEMOM MPOOIEMBI.
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3. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

3.1. O0bem y4yeOHOro0 npeaMeTa U BUAbI y4eOHOI padoThl

Bup yyeOHoM padoThI

Oovem uacos

O0béM padoThl 00yUaOIIMXCH B aKaJeMHU4YEeCKUX Yyacax (Bcero) 220
O0béM paboThl 00y4amlOMXCA BO B3aUMOJAEHCTBUM € 196
npenojgasaresemM (Bcero)
B TOM YHCIIE:
JIEKIIUU, YPOKHU 78
PaKTUYECKUE 3aHATHS 40
1abopaTOpHBIC 3aHATUS 38
NnauBuayanbHbINA MPOEKT 40
IIpomexyTouHas arrectanusi B gopme: 24

1 CEMCECTP — IK3aMCH

2 CEMCCTP — OK3aMCH
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3.2 TemaTnyecKuii IJIaH U coep:kaHue yueOHoro npeamera «dusuxka»

Tematuueckue 06b | OcHOBHBIC BUIBI
OJI0KH, TEMBL. OcHOBHOE coziepKaHue q‘:‘c‘O JEATENbHOCTH
g | OOydarommxcs
Brenenue. 2
Paznen 1. MexaHuka.
Tema 1.1. Conepskanue yaeOHOro MaTepraia. WM3y4YECHUE HEPABHOMEPHOTO
Kunemaruxka. JIBUKEHUS C LIETIBIO
1. Mexanunueckoe apmxenue. CucreMsl oTcuéra. PaBHOMEpHOE NPSAMOJIMHENHOE JBHKEHHUE. 2 | ompeneseHNuss MTHOBEHHOMU
XapakTepuCTUKN MEXaHMYECKOTO JABMKEHUS: TIEpeMEIIeHNEe, CKOPOCTh (CPEeIHss CKOPOCTb, CKOPOCTH; HCCIIEIOBAHNE
MTHOBEHHAsl CKOPOCTH). COOTHOIIEHUS MEXKY
OTHOCHUTENBHOCTh MEXaHUYECKOTO JBHIKEHHUSL. MyTSIMHU, TTPOUICHHBIMU
TEJIOM 3a MocJe0BaTeIbHbIE
2. PaBHOYCKOpEHHOE TIPSMOJIMHEHHOE MBIDKEHHUE. Y ckopenue. CBOOOJHOE MmagieHne. Y CKOpeHHe 2 | paBHBIE IPOMEKYTKH
CBOOOJHOTO MaACHUS BpEMEHH, MPU
PAaBHOYCKOPEHHOM JBMKEHUHU
C HaYaJIbHOU CKOPOCTHIO,
3.KpuBonnHeitHOe 1BHKEHKE. J[BIKEHNE MaTEPUAIbHON TOUKH MO OKPYKHOCTHU C IOCTOSIHHOM 2 | paBHOli HymO; Pemenue
10 MOJIYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHast CKOpocTh. [lepros n yactora obparmieHusl. PacUCTHBIX 3a/1a4 C ABHO
LleHTpOoCTpEMHUTENIBHOE YCKOPEHHUE. 3ajlaHHOM (pr3muecKon
MOJIEJIBIO C UCIIOJIB30BAaHUEM
[IpakTuueckoe 3ansTue: PelieHue 3a1a4 Ha pacyéT KHHEMATUYECKUX BEJIMYMH 2 OCHOBHBIX (pOpMyIt
PaBHOYCKOPEHHOI'O ABUKECHHUS. KuHeMaTHKy. [locTpoenue u
Pemenue 3ana4 Ha pacuér yCKOpEHUsI. aHaiu3 rpapukoB
3aBUCUMOCTEMN
[IpakTuueckoe 3anstue: Penienue 3a1a4 Ha pacy€T LEHTPOCTPEMHUTENBHOIO YCKOPEHUS. 2 | KUHCMAaTHYCCKHUX BEIMYHH OT
BPEMEHH JIJIs1 pPABHOMEPHOTOU
IIpakTuuyeckoe 3ansiTue: Llenu u 3a1aun n3ydeHus yueobnoro npenmera. IlpoekrupoBanue B 2 | PaBHOYCKOPCHHOI'O

HpO(l)eCCHOHaHLHOﬁ JACATCIIBHOCTH. TBOp‘leCKaﬂ N UCCIICOA0BATCIbCKAA ACATCIbHOCTD U
TBOp‘{eCKI/Iﬁ IMPOCKT. HpOCKT KaK OJINH U3 BHJIOB CAaMOCTOSITEIBHON JIeITEILHOCTH
06yqa}0meroc;1. HpOCKTHHe onecpanuu. OIEMEHTBI HpOCKTHOfI ACATCIIBHOCTH. I[epeBo
MIPOCKTHBIX onepaunﬁ.

IPSIMOJIMHENHOTO JBU>KECHHUSL.
Pacrnio3HaBanue guznueckux
SBJICHUH B y4eOHBIX OIBITAX
U OKPYKAOILEN KU3HU:
paBHOMEPHOE U
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IIpakTuyeckoe 3ansitue. OCOOEHHOCTH M CTPYKTYpa MPOeKTa. Buabl MpoeKToB: pedepaTuBHBIN,
MIPAKTUYECKUM UM OIBITHO-IKCIIEPUMEHTAJIBHBIN.

IIpakTnueckoe 3anaTHe. TpeOoBaHUS K COACPKAHUIO U HAIIPABJIEHHOCTHU MPOEKTa. 3HAKOMCTBO
C 0COOCHHOCTSIMU OpraHU3aIiy PadoThl HAJL TPOEKTOM

IIpakTH4eckoe 3aHATHE:
Tunel u BuzbI npoekToB. [InanupoBanue mpoexra. Drambl mpoekTa. Popmbl IPOIYKTOB
MPOEKTHOM ACATEIbHOCTH U MPE3CHTALUS ITPOEKTA.

JlabopaTtopHnas pabota: «OnpeneneHue yCKOPEeHHs Tejia MPH PAaBHOYCKOPEHHOM JIBUKEHUM

JlabopaTtopHnast padota: «M3ydeHue NBMKEHUS TeJa MO0 OKPY>KHOCTH

Tema 1.2.
JnHamuka.

CoaeprxaHue yaeOHOr0 MaTepraia.

1. ITpunan otHOCUTEeNbHOCTH ["asmmnes. [1epBriii 3akon HetoTona. MHEpManbHbIe CUCTEMBI OTCUE

Macca tena. Cuna. Bropoii 3akon Hetotona. Tpetnii 3akoH HeroToHa.

2.Bec. HeBecomocTs . 3akoH BceMUpHOro tarotenus. Cuina tsxkectu. [lepBas kocmuyeckas
CKOPOCTh

3. Cuna ynpyroctu. Buabl Tpenus (mokosi, ckojbxeHus, kauenust). Cuna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbKEHUS U cuiia TpeHus nokos. Koagduuuent tpenus. Cuia
COMPOTHBIICHUS IPU JBUKCHHUHU TEJa B KUAKOCTH WU ra3a

3. HOCTYHaTeJ'ILHOC H BpallaTCJIbHOC IBHIKCHUC a0COJIFOTHO TBépI[Ol"O Tesa. MOMEHT CUJIbI
OTHOCHUTCJIbHO OCH BpalllCHUS. IInedo cunwl. YciaoBus PaBHOBCCHA TBépI[Ol"O TCIAa.

HpaKTI/IquKOG 3aHsATHE: Pelenue 3amad Ha pacyeT Cull.

HpaKTI/IquKOG 3aHsATHe: Pemenne 3aga4d Ha 3akoHbl HeroTOHA

IIpakTuyeckoe 3ansitne: 3HakoMcTBO ¢ [lonoxeHnem 06 MHANBUYATEHOM MTPOEKTE,
KPUTEPHSIMH OLIEHKHU TMPOEKTa, BEIOOP HampaBieHusl poeKTHpoBaHus. Beioop Temsl. TpeboBaHus

PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE IBUKEHHUE,
cB00OOIHOE MajJicHuE Te,
JIBUKEHUE 110 OKPYKHOCTH.
Onucanne MEXaHUYECKOTO
JIBUKEHUS C UCIIOJIb30BAaHUEM
($u3NYECKUX BEJTUUMH:
KOOpJMHATa, MyTh,
nepeMeleHue, CKOpoCTb,
YCKOpEHHE.

CpaBHeHHe macc
B3aUMO/ICVCTBYIOIINUX TEJL.
N3ydenne 3aBUCUMOCTH
CHJTBI YIIPYTOCTH OT
nedopmaluy; CpaBHEHUE CUIT
TPEHUS MMOKOsI, KaUCHUS U
ckoapxenus. O0bsCHEHHE
HeBecoMocTu. [IpoBenenne
AKCIIEPUMEHTA:
HCCIIEA0BAaHNE 3aBUCHMOCTH
CHJI YIIPYTOCTH,
BO3HHUKAOIINX B MIPYKUHE U
PE3MHOBOM 00pa3Ile, OT UX
nedopMaluy; u3ydeHue
JBUKEHUS OpycKa 1o
HAaKJIOHHOM IIJIOCKOCTH;
UCCIIeIOBaHUE YCIOBUN
paBHOBECHS TBEPIOTO Tea,
MMEIOIIETO OCh BpAIllCHUS.
OObsicCHEHHE 0COOCHHOCTEH
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
MPSIMOJTUHEIHOTO IBHYKEHUS,
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K BBIOOpY ¥ (hOPMYITHUPOBKE TEMBI.

IIpakTHyeckoe 3ansaTHe: OnpeielieHUEe CTENEHN 3HAUUMOCTH TeMBI IpoekTa. OnpeieneHue
LeNU ¥ 3a/1a4. Tunugabie crnocoObl onpeaeneHus neau. DPPEeKTUBHOCTD HeNIeNoIaraHus.
[Tonstue «l'unoresa». [Ipouecc nocrpoenus runore3sl. DopMyIHMpoOBaHHUE TUIIOTE3BI.
Jloka3zaTenbCTBO U ONPOBEPIKEHHUE TUTIOTE3bl. AKTYaIbHOCTh U IIPAKTUYECKasi 3HAYMMOCTh
HCCIIEI0OBAHUS.

JlabopaTtopHnas pabota: «OnpeneneHue 5KeCTKOCTH MPY>KUHBI)

JlabopaTtopHas pabota: «/3ydeHne paBHOBECHS Tell MO JEHCTBUEM HECKOJIbKUX CHIDY

JlabopaTtopHnast padota: «OnpeneneHue ko3 GUIeHTa TPEHUS CKOJIBKEHUSD)

JlaboparopHas padota: «/3yueHune IBUKEHUE Tela M0 OKPYKHOCTHU MO IEHCTBUEM CUJIbI TSHKECTH
YIPYTOCTH.

cBOOOTHOTO TaJIEHUsI TEI,
JIBUKEHMUSI TIO OKPYXHOCTH Ha
OCHOBE 3akK0HOB HpI0TOHA,
3aKOHA BCEMUPHOTO
taroteHus. OObsICHEHUE
OCHOBHBIX MTPUHITUIIOB
JICMCTBUS ITOAITUITHUKOB U MX
MPAKTUYECKOTO MPUMECHEHHS.
OOBsicHeHUE NBIKEHUS
HCKYCCTBEHHBIX CITyTHUKOB.
Pemenue pacuéTHbix 3a1a4 ¢
SIBHO 3aJJaHHOU (PpU3UUeCKOn
MO/ICTTBIO C UCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOpPMYIT
nuHaMUKH. Pacrmo3HaBanue
(U3UYECKUX SIBJICHUN B
y4eOHBIX OTBITAX U
OKpY>KaroIleu >KU3HU:
WHEpLHs, B3aUMOJIEHCTBUE
Ten. AHanmn3 GU3NIECKUX
MPOLECCOB U SIBJICHUI C
HCII0Jb30BaHUEM 3aKOHOB U
MPUHIIUIIOB: 3aKOH
BCEMUpPHOTO Tiarotenus, I, 11
u III 3axons1 HeroTOHA,
MIPUHLHUII CYTIEPIIO3UIIUM CHIL,
MIPUHITUIT PAaBHOIIPABHOCTHU
WHEPILHATbHBIX CUCTEM
oTCcY€Ta

Tema 1.3.
3aKOHBI
COXpaHEHHSL.

Conepxanue ydeOHOro MaTepraa.

1. Mmynbc. 3aKOH COXpaHEHUS! UMITYJIbCa.

2.Pabota. DHeprus. MourHOCTh. 3aKOH COXpPaHEHUS] MEXaHUYECKOH SHEPTUu.

[IpoBeneHne SKCIEpUMEHTA:
U3y4eHHue abCOIOTHO
HEYyIIpyroro yzapa ¢
MIOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasTHUKOB;
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HpaKTI/I‘-IGCKOG 3aHsATHE: Pemenue 3a1a4 Ha 3aKOH COXpPaHCHUS UMITYJIbCA.

HpaKTqucxoe 3aHsaTHe: Pemenne 3ala4 Ha 3aKOH COXpPaHCHHWA SHCPIUu.

JlaboparopHas padoTta: «3yuenue ynpyroro ynapa aByx Tein»

HCCIIeIOBAaHUE CBSI3U PAOOTHI
CHUJIbI C U3MEHEHUEM
MEXaHUYECKOM IHEPIUU Tella
Ha MIPUMEpPE PaACTIKEHUS
pe3uHoBOro xkryra. OueHka
aOCOJIIOTHBIX U
OTHOCHTEJIbHBIX
IIOTPELIHOCTEN U3MEPEHUN
(u3NYECKUX BETUYMH.
Pemenue pacuéTHpix 3a1a4 ¢
SIBHO 3aJJaHHOW (PU3UUECKOn
MOJIEJIBIO C UCTIOIb30BaHUEM
OCHOBHBIX 3aKOHOB 1 GOopMYyJT
JTUHAMUKHU ¥ 3aKOHOB
coxpaHeHus. Pemenue
KayeCTBEHHBIX 33/1a4 C
OIOPO HAa U3YYECHHBIE B
pazzaene «MexaHuka»
3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uvecKue IBICHUS.
Onuncanne MEXaHUYECKOTO
JBUKEHUS C UCIIOJIb30BAHUEM
(bu3nYeCKuX BETUUHH:
UMITYJIbC TeJa, KHHETUYECKas
SHEprusi NOTEHIUAIbHAS
SHEprusi, MEXaHu4ecKas
paboTa, MexaHHUECKast
MOIITHOCTh. AHanu3
buznYeCKuX MPOIECCOB U
SIBJICHUH C UCTIOJIb30BaHUEM
3aKOHA COXpaHEHUs
MEXaHU4ECKOI IHEepTrum,
3aKOHA COXpaHEHUs
umnynbca. O0bsicHeHne
OCHOBHBIX MTPUHIIUIIOB
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JIEUCTBUA U NPAKTUYECKOTO
MIPUMEHEHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KAK:
BOJIOMET, KOIIEP, NPYKUHHBIN
nucroner. OObsiCHEeHHE
JIBUKEHUSI PAKET C OMOPOM Ha
U3yYCHHBIE (PU3HUECKHE
BEJIMYUHBI U 3aKOHBI
MEXaHHKH.

IIpakTnueckoe 3ansATHE

[InanupoBanue STamoB BBIMOJIHEHUST TMpoekTa. CrnocoObl cOopa W aHanmu3a HHGOPMAIIHH.
N3ydyenne wuCTOYHMKOB HeoOXonumoil wuHpopManuu. V3ydeHue nurepaTypbl MO TeMaM.
CocraBiieHre WHIMBHUIYAILHOTO pabodero miaHa, oT0op pakTHIECKOTo MaTepuaa.

IIpakTnyeckoe 3aHsATHE

Bunapl nurepaTypHbIX HCTOYHMKOB HHQOpManuu: ydeOHas nuTeparypa (ydeOHHMK, ydeOHOe
nocobue), CrnpaBOYHO-MH(POPMAIIMOHHAS JATEepaTypa (SHIUKIONEINS, SHIUKJIONCIUICCKUN
CIIOBapb, CIIPABOYHUK, TEPMHHOJIOTUICCKUHN CIIOBAaph, TOJKOBBIN CIOBaph), HAy4YHAs JINTEpATypa
(MoHOTpadus, COOPHUK HAYIHBIX TPYAOB, TE3UCHI JOKIAJA0B, HAYIHBIC K YPHAJIBI, TUCCEPTAINH).

Tema 1. 4.
MexaHndeckue
KOJIeOaHus U
BOJIHEL.

ConepkaHue V‘I66HOFO MaTcpuaia.

1. Mexanuueckue Koyuebanus. AMIUIUTYAA, IEPUOJ, YacToTa, (haza konedanuii. CBOOOIHBIE U
BBIHY)KJICHHbIC KoJicOaHus. Pe3oHaHc.

2.Mexannueckue BoJIHbL. CBONMCTBA MEXaHUYECKHUX BOJIH. 3BYK. 3BYKOBBIE BOJIHBI.
Pacnipoctpanenue 3Byka, CKOPOCTb 3BYKa...

IIpakTuyeckoe 3ansitue [IpaBuna oGpopmieHUs TUTYIBHOTO JIUCTA, COJEPIKAHUS POEKTA.
Odopmienue 6ubdnanorpaduueckoro cnucka. [Ipasuna opopmiieHus Tabauil, rpaduKkos,

HccnenoBanue napameTpoB
KOJIeOATEIbHOM CUCTEMBI —
Nepuo/ia, YacTOThI,
aMILTUTYAbI U (hazbl
Kosie0aHui (MPY>KUHHBIN
W/WIIM MaTeMaTHYEeCKHUH
MasTHUK). Habmronenue
3aTyXaroluX KoJaeOaHH.
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quarpaMmm, CXeM HccnenoBanue cBONCTB

JlaboparopHas pabdota: «/3roToBICHNE MasSTHUKA U OTIPEJICIICHUE TIEPUOJIA €T0 KOJICOaHMI» 2 | BBIHYXKICHHBIX KOJICOAHHIH.
Habmonenue pesonanca.
Jlaboparopras paboTa: «3ydeHne ABUKEHHS TeJIa IO OKPYKHOCTH TIOJT ICHCTBUEM CHJI TSKECTH 2 | llposesienue sxenepumenTa:
W YIIPYTOCTH HUCCICOIO0BAHNUEC 3aBUCUMOCTHU
Mepro/1a MaJIbIX KOJeOaHuit
JlaGopatopHas pabora: «/ccienoBaHne 3aBUCHMOCTH NIEPUO/IA U 9aCTOTHI CBOOOTHBIX 2 | I'Py3a Ha HUTH OT JUTHHEI
KOJICOAHHH HUTSHOTO MasTHUKA OT €r0 JUIMHBD) HUTH 1 Macchl rpy3a; Ouenka
aOCOJIIOTHBIX U
OTHOCHTEIIBHBIX

MIOTPEIIHOCTEN U3MEPEHUN
($u3NYECKUX BETUYMH.
Pemenue pacu€THbIX 3a71a4 €
SIBHO 3aJJaHHOW (PU3UUECKON
MOJIEJIBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB H
(hopmyI1, OTMCHIBAIOIITNX
MexaHndeckue .Onrcanue
MEXaHUYECKUX U C
HCMOJIb30BaHUEM
(U3UYECKUX BEIIMYMH:
MEepHUOJ U YacToTa
KoJeOaHui, aMILIUTyJa U
¢daza xosebaHuid, 3apsa 1
CHJIa TOKA B TAPMOHUYECKUX
kojebanusx. Pemenue
KayeCTBEHHBIX 3a/1a4 C
OTIOpPO¥ Ha U3yYCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
ONMCHIBAIOIIINE
MEXaHUYECKUE KOJIeOaHusI.

Pazgen 2. MounexkyasipHast pU3NKa H TEPMOAMHAMUKA.
Tema 2. 1. Conepxxanue yaeOHOro MaTepuala. IIpoBenenue DSKCIIEpUMEHTA:
OcHOBBI 1. OcHOBHBIE NOJI0KEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUH, UX ONIBITHBIE 000CHOBAHMUSL. OIPEIEIIEHNE MacChl BO3AyXa
MOJIEKYJISIPHO- Maccs! u pa3mepsl Mosiekyn. Konndectso Bemectsa. TemnoBoe JBMKEHHE. 2 |B KIAaCCHOM KOMHAare Ha
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KMHETHUYECKOU 2. Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKY/IIPHO-KUHETHUECKOH Teopuu 2 | ocHOBE M3MepeHHH 00BEMa

TEOpUH UJCAJIBHOTO Ta3a. KOMHaThbI, JaBJICHUS "

4. VYpaBHeHnue MenjneneeBa- Knaneiipona. 1'a30Bble 3aKOHBI. 2 | TeMIeparypsl BO3/1yXa B HEM;

UCCIICZIOBAaHUE 3aBUCHUMOCTHU

[IpakTrueckoe 3ansaTue: Penienue 3aqa4 Ha OCHOBBI MOJIEKYJISIPHO-KMHETHYECKON TEOPHH. 2 | Mexny rapamMeTpamu

COCTOSIHUS pa3pexeHHOro

JlaGopaTopnas padora: «HabmoaeHus MOIEKYISPHOTO B3aUMOENCTBHS T 2 | rasa. Ouenka abCOJIIOTHBIX
OTHOCHTEJbHBIX

JlabopaTtopHnast pabota: « OnpeeneHne CKOpOCTH TEMIOBOTO IBIKEHUS Ta30B» 2 TOTPEITHOCTEH  M3MEPCHHUi

(bu3HUecKux BEJINYMH.

OOvbsicHeHnE OCHOBHBIX

MIPUHITUIIOB JENCTBHIA

TepMoMeTpa U OapomeTpa u
yCIIOBUH UX  0€30IacHOTO
WCTIOJIH30BAHUS B
MMOBCETHEBHOM JKU3HU.
Pacno3naBanue (u3nIecKux
SBJICHUN B Y4€OHBIX OIBITaxX
U OKpYXKalollel  KU3HU:
muddyzus, OpOyHOBCKOE

IBIDKCHUE. Onucanue
TEIUIOBBIX SIBJICHUI c
KCIIOJIb30BAHUEM

(bu3HYECKUX BEJIMYHH:
JIaBJICHUE Ta3a, TeMIlepaTypa,
CpemHsIst KUHETHYECKAsT
SHEPrus Xa0THYECKOTO
JIBUOKEHHS MOJIEKYI,
CpEIHEKBaApATHIHAS

CKOPOCTBMOJIEKYJ.  AHanu3
(GU3NUECKUX  TPOIECCOB U
ABJICHUN C HCIIOJIb30BAHNEM
MKT, ra3oBbIX 3aKOHOB,
CBS3U cpenHen
KHUHETHYECKOU SHEPrUU
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TEIIOBOTO JIBYDKCHUS
MOJIEKYT ¢ aOCOJOTHOMU

TEMIIEPATYPOH. Pemenne
pacu€THBIX 3amad C SBHO
3aJJaHHOMN buzmaecKoi

MOJIETIBIO C MCIHOJIb30BaHUEM
oCcHOBHEIX mojoxkerauit MKT,
3aKOHOB " bopmyn
MOJIEKYJISIPHOU busuKy.
PaGora B rpynmax npu
IUTAaHUPOBAHUM, MPOBEICHUU
" MHTepHpeTauu
pe3yabTaTOB  OMNBITOB U
aHaJiu3e  JOIOJIHUTEIbHBIX
MCTOYHUKOB MH(OpMALIUU IO
TEME

ConepxxaHie ydeOHOro MaTepraa.

2.2 OCHOBBI Buytpennss sneprus. Konuuecto TermioTs! 1 padora. PaboTa rasa. 3akoHbI TEpMOAWHAMUKA 2 | IIpoBeneHune SKCHEPUMEHTA:
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TCPpMOAMHAMUKHU

[IpaxTnueckoe 3ansatue: Pemenue 3agau no teme: « [IpumeHeHue nepBoro 3akoHa
TEPMOJAMHAMUKU K H30TIPOLIECCAM. »

U3MepeHue YACIBHON
TEIUIOEMKOCTH BEILIECCTBA.
Onenka  aOCONIIOTHBIX |
OTHOCHTEJbHBIX

MOTPEIIHOCTEN  M3MEPEHUN
¢duznyecKux BEJINYMH..
OObsicHeHHE IIPUHLIUIIOB
JIEUCTBUSA u YCIIOBHH

0€30I1aCHOT0 MCIIOJIbL30BAHUI
B OBCEIHEBHOM JKN3HU

JIBUTATEIS BHYTPEHHETO
CrOpaHus, OBITOBOTO
XOJIOTUIIbHUKA,

KOHuIMoHepa.  OmnmcaHue

CBOWCTB TE€I1 U TEIUIOBBIX
SIBJICHUU C WCIIOJIb30BAHUEM

bu3HYeCcKux BEJINYHH:
JaBJICHUE Ta3a, TeMIIEpaTypa,
KOJINYECTBO TETUIOTHI,

BHYTPEHHSISI DHEprus, pabora
raza. PemeHue pacy€THBIX
3aJady € SABHO 3aJlaHHOMN
¢busznyeckoll  MOJENbI0 ¢
UCMOJIb30BAHUEM  OCHOBHBIX
3aKOHOB u bopmyn
MOJICKYJSIpHOH ~ (DU3UKH |
TepMoauHamMuKu.  Pemenue
KaueCTBEHHBIX  3a7ady  C
OmMoOpoil Ha W3y4YCHHBIE B
paszene «MonekynspHas
¢u3uKka U TEPMOAWHAMUKA
3aKOHBI, 3aKOHOMEPHOCTH H
¢usnueckue sBiaeHus. Padora
B TIpymnmax I@pd aHaIu3e
JIOTIOJIHUTEIIbHBIX UICTOYH
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IIpoBeneHne sKcnepUMeEHTA:

Tewma 2. 3. Conepkanue yaeOHOro MaTepraia. U3MEPEHHE  OTHOCHUTEIIbHON

B3anmubie BJIQXKHOCTH Bo3ayxa. OlLeHka

MIpeBpalleHus [Tapoo6pazoBanue u konaeHcauus. Mcnapenue u kunenue. TBépaoe teno. Kpucramimueckue u 2 | abCcoJIIOTHBIX "

KHUJIKOCTEH U amMopQHbIe Tena. OTHOCHUTEJIBHBIX

ra3zoB. TBEppie MOTPEIIHOCTEN  M3MEPEHUN

Tena. buznyeckux BEJINYHH.
N3yuenue CBOWCTB
HACBIIIEHHBIX MapoB,
Croco0oB M3MEpEeHus
BJIAKHOCTH HaOmronenue

KHUIICHUA IIPU TMOHMXXCHHOM
JaBJICHUU, HarpCBaHusd u

IUIaBJICHUS

KPUCTAJUINYECKOTO

BEILIECTBA. OObsicHEHHE
OPUHLIUIOB  JEUCTBUS U
yCIOBUI 6e30macHoOro
UCIIOJIb30BAHUS B
HOBCE/IHEBHOM KHU3HU
TUTPOMETPa,  NCUXPOMETPA,
KaJOpHMETpa. N3yuenne
TEXHOJIOTUI MOJTY4eHUs

COBPEMEHHBIX MATEpHUAJIOB, B
TOM YHUCJIE HAHOMAaTEpHUAJIOB.
Pemienue pacuérHbIX 3amaud C
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SBHO 3aJlaHHOW (DU3HYECKOi
MOJIENIBIO C MCIOJIb30BaHUEM
yYpaBHEHUS TEIUIOBOTO
OanaHca. Pemenne
KayeCTBEHHBIX  3aJady  C
OIopon Ha  HU3Yy4YCHHbIC
3aKOHBI, 3aKOHOMEPHOCTH H
¢usznueckue  SABIEHUS IO
TEME
Paznen 3. DJIEKTPOAUHAMUKA.

Tema 3. 1. CopepxaHue yueOHOro MaTepuania. [IpoBeneHue 3KclEpUMEHTA:
DneKTpocTaTHKa. U3MEpPEHUE 3IIEKTPOEMKOCTH
1. Dnextpuueckuii 3apsj. 3aKOH COXpaHEHHs dJIEKTPUUYECKOTO 3apsiaa. 3akoH KyroHa. 2 | KoHJeHcaTopa. Orenka
abCOJIFOTHBIX "

2. Dnektpuueckoe nose. Hampspk€HHOCTh modist. DiekTpudeckas EMKocTh. KoHneHcaTop 2 | OTHOCHUTEIIBHBIX
CoenuHeHns KOHIEHCAaTOPOB MOTPEIIHOCTEN  M3MEPEHUN
(bu3HYeCcKux BEJTUYHH.

[IpakTrueckoe 3ansTue: Pemienue 3a1a4 Ha pacy€T AJIEKTPOCTATUYECKUX BEJIMYUH U 3aKOH 2 | Msyucnue NPUHIUIIOB

Kynona. JIEACTBUS AJIEKTPOCKOTIA,
AIIEKTPOMETPA,

[IpakTuueckoe 3ansTue: Penienne 3a1ay Ha pacy€T JIEKTPUIECKON EMKOCTH 2 | KOoHIIeHCaTopa. Nzyyenne
IPUHIIUIIOB JeUcTBUAN
yCIOBUH 0e30macHoOro
IPUMEHEHMSI B IPAKTHYECKOM
KU3HU, KOIIMPOBAJILHOI'O
armapara, CTpYHHOTO
IPUHTEpA. Paccmotpenue
buznuecKux OCHOBAHUI1
AIIEKTPOCTATUYECKOM 3aLUThI
" 3a3eMJICHUS
anekTponpubopos. Perenue
pacu€THBIX 3a7ad C SIBHO
3aJlaHHOU ¢buznueckoi
MOJEJIBI0 C HCIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopMyI
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ANEKTPOCTATHKU.  Perenue
KayeCTBEHHBIX  3aJad  C
01opon Ha  HU3Yy4YCHHBIC
3aKOHBI, 3aKOHOMEPHOCTH H
¢dusnueckue SIBJICHUSA
AJIEKTPOCTATUKH.

Pacnio3naBanue (¢u3zndeckux
SIBJICHUN B YYEOHBIX OIBITAX
U OKpYXarollehd  KU3HHU:
AIIEKTpU3aLUs Tel,
B3aUMOJICVICTBHE 3apsAJI0OB U
00BsICHEHHE HMX HAa OCHOBE

3aKOHOB u bopmyn
anekTpoctatuku.  OnucaHue
A3Y4YECHHBIX CBOWCTB

BCIICCTBA U OJICKTPHUYCCKUX
SIBJICHUH C HCIOJIH30BaHHEM

(bu3HYeCcKux BEJINYHH:
ANEKTPUUECKUN 3apsi,
HANPSHKEHHOCTH
AIIEKTPUUECKOTO OIS
OTEHIUA, pa3HOCTh
MOTEHINAJIOB,
AIIEKTPOEMKOCTb. Ananus

(GHU3UYCCKUX — MPOIECCOB |
SABJIEHUI C HCIIOIB30BAHUEM
(U3NIECKHX 3aKOHOB: 3aKOHA
COXPaHCHHS DIIEKTPUYECKOTO
3apsiga, 3akoHa  KyroHa.
PaGora B Trpymmax mpu
aHalau3e  JONOJHUTEIHHBIX
UCTOYHUKOB MH(pOpMAIK U
MIOJTOTOBKE COOOIIEHHH O
MIPOSIBIICHUA 3aKOHOB
DIIEKTPOCTATUKU B
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OKpY)KAIOLIEH  KU3HU U
IMPUMCHCHUU UX B TCXHHUKC

Tema 3.2.
3aKOHBI
IIOCTOSIHHOTO
TOKA.

Cozeprkanne y4eOHOI0 MaTepraa.

1. TocTosHHBIN nekTpUUecKuil TOK. CHila TOKa, HAlIPsKEHUE, JIEKTPUUECKOE COTIPOTUBIICHUE.
3axon Oma Juig yyacTKa Lenu.

2. [locnenoBarenbHOE U TAPALICITHFHOE COSAMHEHHE IIPOBOTHUKOB.
OJIC ncrounnka Toka. 3akoH OMa JijIs TTOJTHOM TIeMH.

3. TemmoBoe aeiicTBHE ATEKTPUIECKOTO ToKa. 3akoH [[koynsa-Jlenna. Pabota u MOITHOCTH
TOKa

JlabGopaTtopHnas paboTa «/3ydeHne napamuieaTbHOTO COSTUHEHHS POBOTHUKOBY

JlabopaTtopHnast paboTta «/3ydeHne nmocaea0BaTeIbHOTO COSAMHEHHUS TTPOBOHUKOBY

JlaboparopHas padora « U3mepenue 3/IC u BHyTpEHHEr0 CONPOTHUBIIEHUS HICTOYHHKA TOKa

JlaGopaTtopHas paboTta « 3MepeHrne MOIIIHOCTH M padOTHI AJICKTPUUECKOTO TOKa»

JlabopatopHas paboTa «OrmpeneneHne yaelabHOTO COPOTHUBICHUS MaTepraa u3 KOTOPOTO
W3TOTOBJICH MPOBOJIHUK.

NINININDN

[IpakTuueckoe 3ausTue: Penenne 3a1a4 Ha 3aKoHbl OMa.

N

[IpakTuueckoe 3anstue: Pemenue 3anad Ha 3akoH Jxoyns - Jlenna.

IIpakTHYeckoe 3aHsITHE

HNudopmanmoHHbie pecypehbl (MHTEPHET - TexXHOJoruu). [IpaBuina u 0cCOOCHHOCTH
nHpopManmoHHOTO TIorcka B aTepHeTe. Bunbl utenus. Bunbl prukcupoBanus nHGOpPMAIIHH.
Bupr 0600mmeHust nabopmamu

IIpakTH4eckoe 3aHsiTHE
CO6op u yrounenue uHpoOpMaIi (OCHOBHbIE HHCTPYMEHTBI: HHTEPBBIO, OMIPOCHI, HAOIIOICHUS,
SKCIEPUMEHTHI U T.I1.); 00CYK/IEHUE METOUUYECKHUX aCIIEKTOB U OpraHu3aIus padoTel. MeTo bl

HCCICAOBAHUA: METOAbI SMITMPHUICCKOTO UCCICAOBAHUSA, METOAbI TCOPECTHICCKOT'O UCCICIOBAHUS.

Tema 3. 3.

ConepxaHue yaeOHOro MaTepraia.

IIpoBeneHne dSKCHEepUMEHTA!
U3Yy4CHHE CMEIIaHHOT O
COEIMHEHUS PE3UCTOPOB;
m3mepenne DJIC uctouHuka
TOKA W €ro BHYTPEHHETO

COTIPOTHBIICHUS,
HaOJNIOZIGHWE  DJIEKTPOJIU3A.
Onenka  aOCOJIOTHBIX U
OTHOCHUTEJIBHBIX

MOTPEIIHOCTEN  M3MEPEHUN
buznyeckux BEJINYHH.
OObscHeHne MIPUHLIUIIOB
IEUCTBUA u YCIIOBHUI
0€301macHOTO MIPUMEHECHUSI
amrepmerpa, BOJIETMETPA,

peocrara, HCTOYHUKOB TOKa,
AIIEKTPOHATPEBATEIbHBIX U
AIIEKTPOOCBETUTEIILHBIX

puOoOpoB, TepMOMETpa
CONPOTHBJICHHUS, BAKYYMHOTO

IU0Ja,  TEPMHUCTOPOB  H
dboTope3ucTopos,
MOJTYTTPOBOAHUKOBBIX
JTNOJIOB, rajbBaHUKU.

Pemenue pacu€rHeix 3a/1a4 ¢
SBHO 3a/laHHOM (pU3HUECKON
MOJIENIbIO C HMCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hOPMYII
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DneKTpu4ecKuit 4. TlonynpoBoauuku. CoOCTBEHHAS M IPUMECHAs TPOBOIUMOCTH MOJTYITPOBOIHUKOB. 2 | TeMsl «IlocrostHHBIN
TOK B pa3HbIX P-n- nepexon. ITomynpoBOIHUKOBBIN 0. DINEKTPUUECKHUM TOK B METalIax. IEKTPUYECKUI TOK».
cpenax. Pacnio3naBanue (u3ndeckux
2.ONeKTPUYECKUN TOK B )KHIKOCTSX. 2 | ABJCHUN B Y4EOHBIX OIBITAX
DNEKTPUUYECKUH TOK B razax. JJEKTPUUECKUN TOK B BaKyyMe. U OKpYXaroleHd  KU3HHU:
[IpakTuueckoe 3anstue: Pemenue 3a1a4 1o teme «JIEKTPOIIN3» 2 SJICKTpHYICCKaAA
IIPOBOJUMOCTb, TEIJI0BOE,
CBETOBOE, XMMHYECKOE,
MarHuTHOE JIEUCTBUS TOKa.
Ananus AEKTPUYECKUX
SBJICHUA W MPOLECCOB B
LENAX IHOCTOSHHOIO TOKa C
WCIIOJIb30BAHNEM  3aKOHOB:
3ak0H OMa, 3aKOHOMEPHOCTH

IOCJICA0BATCIBHOI'O n
napauiCJIbHOTO COCAMHCHUS
IMPOBOJHHUKOB, 3aKOH

Jxoynsa-Jlenna.  Onucanue
M3YYEHHBIX CBOMCTB BEILIECTB
U DJIEKTPUUECKUX SBIICHUHN C

HCMOJIb30BAaHUEM
(hu3HYECKUX BEJIMYMH:
ANIEKTPUYECKUN 3apsj, cuia
TOKa, AIEKTPUYECKOE
HaIPsYKEHUPA3HOCTh
notenimanos, DJIC, pabora
TOKa, MOIIIHOCTb TOKa.
Hcnonp3oBaHue
HH(pOPMAIMOHHBIX
TEXHOJOTHUH I  IIOHCKa,
CTPYKTYpUPOBaHUS,
MHTEpIpETAIH u

npecTaBiIeHus WHGOpMAaIUU
IpHU TIOJATOTOBKE COOOIIECHUI
O TNPUMEHEHHU  3aKOHOB
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INOCTOAHHOI'O TOKa B TCXHUKCE
U TCXHOJIOIUsA

Tema 3. 4. Coneprxanme yqeOHOTo MaTepHaia.
MaruuTHOE€ noJe. 5. BzaumopeiicTBue TokoB. MaruutHoe nosie. MHIyKiust MarHuTHOTO 10JIsl. MarHUTHBIHA [IpoBeneHue sKcHepUMEHTA:
MIOTOK. 2 | U3y4YeHHE MarHUTHOTO TIOJIS
Cuna Ammnepa. Cuna Jlopenna . KaTYIIKH c TOKOM;
6. SIBnenue snexrpoMarHuTHOU HHIYKIUH. [IpaBuio Jlenna. CaMonHIyKITHSL. 2 | BcciaenoBaHue JIEACTBUS
WNHIyKTUBHOCTS. IIOCTOSIHHOTO ~ MarHuTa Ha
pamMKy c TOKOM;
MarauTHble CBOMCTBA BEILIECTBA. DHEPIUsl MAarHUTHOTO TOJISl TOKA. HCCIIEI0BaHUE SIBJICHUS
AJEKTPOMArHUTHOM

[IpakTuueckoe 3ansTue: Penienne 3a1a4y Ha pacyeT MarHUTHOM MHIYKIIUM U MarHUTHOTO MOTOKA. 2 WHAOYKIHUH. Ouenxka
aOCOJTFOTHBIX u

IIpakTuyeckoe 3ansaTue: Pemenne 3agau Ha pacd€r cuiisl Amnepa u cuisl JlopeHua. 2 | OTHOCHTEIBHBIX
MOTPEIIHOCTEN  M3MEPEHUN

(bu3HYeCcKux BEJTUYHH.
OO®bsicHeHNE MIPUHIIUTIOB
IEUCTBUA u YCIIOBUI
0€301macHOTO MIPUMEHECHHSI
ITOCTOSIHHBIX MarHuToB,
AJIEKTPOMAarHUTOB,

AJEKTPOABUraTENS,

YCKOPHUTEJIEH 3IIEMEHTAPHBIX
YaCTHIL, WHYKITAOHHOMN
neun. PemieHne pacyETHBIX
3a1a4 Ha [IPUMEHEHUE
dbopmyn Tembl «MarHutHoe
ToJIe. DneKkTpoMarHUTHas
WHIYKLHS. Pemenue
KaueCTBEHHBIX 3alay = ¢
OIIOpOW Ha  H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
(bU3NYECKUEABICHUSI  TEMBI
«MarnauTtHOE ToJe.
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DneKkTpoMarHuTHas

WHYKIVSI. OnpeneneHue
HaIrpaBJIeHUs BEKTOpa
MHAYKUWA MarHUTHOTO MOJIs
IIPOBOJHHUKA C TOKOM, CHJIbI
Amnepa u cwisl JlopeHua.
Pacnio3naBanue (¢u3zndeckux
SBJICHUN B Y4eOHBIX OIBITaX
U OKpYXarollehd  KU3HHU:
B3aHMMOJICHICTBHE  MAarHHUTOB,

JIEKTPOMAarHUTHas
VHYKLIHS, NeNCTBUE
MarHUTHOIO T0JIAA Ha

MPOBOJHUK C TOKOM |
JBYOKYIIUANUCS 3apsll. AHanu3
ANIEKTPOMATrHUTHBIX SIBJICHUI
C HCIIOJIb30BaHHEM 3aKOHa
AJIEKTPOMAarHUTHOM

WHIYKIHH. Onucanue
M3YYEHHBIX CBOMCTB BEILIECTB
u AIIEKTPOMArHUTHBIX
SBJIGHUW C HCIIOJIb30BAHUEM
buznyeckux BEJIMYUH:
MHAYKUWS MarHUTHOTO TOJI,
cunia Amnepa, cuia Jlopenna,
WHIYKTUBHOCTh KaTyIIKY,
DHEPrusi SJIEKTPUUECKOTO H
MarHuTHOTO NOJei

HpaKTI/I‘leCKOE 3angaTue: OcHOBHAs YacThb HCCIICAO0BaHHUA: COCTABJICHUC MHAUBUAYAJIBHOI'O
pa6oqero IJIaHa, TIOUCK UICTOYHUKOB U JIMTCPATYPHI, OT60p (baKTquCKOFO MaTrepuaJia.

HpaRanecxoe 3aHATHEC: C60p, CUCTeMaTu3alusad W aHajlu3 TIOJIYYCHHBIX PE3YyJIbTATOB.

q)OpMy.]'II/IpOBKa BBIBOJOB.

IIpakTnueckoe 3anaTHe: CTpykTypupoBaHue npoekra. [IpaBuiia cocTtaBieHHs] KOHCIEKTOB.
MeTop! paboThl C TEKCTOBBIMM HCTOYHUKAMU MH(OPMALIUH.

Pasznea 4.

JIeKTPOMArHUTHBIE KOJIeOAHHUS Y BOJIHBI.
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Tema 4.1.
DNeKTpOMarHUTH
ple KoJIcOaHus.

Cozeprkanue y4eOHOI0 MaTepraa.

1. KoneGarenbublii KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KoJieOaHus. BeiHyX1eHHbIE
JIEKTPOMAarHuTHele KojebaHus. IlepeMeHHblH 3MeKTPUUYECKHM TOK.

2. AxTUBHOE conpoTHBIICHHE. J[elicTByOIIee 3HAUCHHUE CHITBI TOKA M HanpsbkeHus. Konpencatop
Y KaTyIIKa B [N MEPEMEHHOT0 TOKa. DJIEKTPUUECKUM PE30HAHC B 1IETIH MIEPEMEHHOTO TOKa

3. Tpanchopmarop. IIpousBoacTBO, mepeaaya u MoTpediieHue eKTpodHeprun. ['eneparop
He3aTyXaloluX KoJeOaHu.

[TpakTuueckoe 3ansTue: Pemenne 3a1a4y Ha pacy€T akTUBHOTO, HHAYKTUBHOTO, EMKOCTHOTO
CONIPOTHUBIICHHSI

IIpakTnueckoe 3ansaTue: [lonsenenue nroros. [Ipasmina opopmiienus pesynbraroB. TpeboBanus
3allUTe MPOEKTa, MPE3EHTAIMH MPOEKTa. Pe3ylbTaThl OMBITHO- SKCIIEPUMEHTAIBHON pabOThI:
CxeMbl, 4epTexu, aHAJIN3, BbIBOJIbI, 3aKJIFOUCHHS.

I[IpakTnueckoe 3ansaTHe: OTYET 0 X0/ BBHINOJHEHUS MpoekTa. OdopmiieHre MOSCHUTENBHO 3am
npoekty. CTpyKTypa NOsICHUTEIbHOU 3anucku. TpeboBanus o0opMIIeHHIO.
I'OCT#1 o oopmineHuro pador.

HccnenoBanue  mapamerpos
KOJICOATENTbHOM CHUCTEMBI —
nepuo/a, Y4aCTOTBHI,
aMILTUTY/IbI u Gbazbr
konebanuil.  MccrnenoBanue
NEPEMEHHOTO TOKA B LI M3

MOCIIEIOBATEIHHO

COEIMHEHHBIX KOHAEHCATOPA,
KaTYIIKA 51 pe3ucropa.

Onenka  aOCONIOTHBEIX U
OTHOCHTEJIBHBIX
MIOTPEIIHOCTEN  M3MEPEHUN
busnyeckux BEJINYHH.
OO0bscHeHne MIPUHLIUIIOB
NEUCTBUA u YCJIOBUU
0e301macHoro MIPUMEHEHHS
ANMEKTPUUIECKOTO 3BOHKA,
reHeparopa MIEPEMEHHOTO
TOKa, JIMHUN
anekTponepenady. Pemenue
pacUETHBIX 3aga49 C
SIBHO3Q/IaHHOW  (pu3mdecKoin
MOJENBI0 C HCIIOIL30BaHUEM
OCHOBHBIX 3aKOHOB "
dbopmyi, OITMCHIBAIOIIIMX
AJIEKTPOMAarHUTHBIC
KOJIEOAHMUSL. Onucanne
AJIEKTPOMAarHUTHBIX
KoJIEOaHUI c
HCMOJIB30BAaHUEM
buznyeckux BEIMYMH:
MEepPHOJT u 4acToTa

KojeOaHui, aMIuTyga W
da3za konebanuii, 3apan u
CHJIa TOKa B TapMOHHUYECKHX
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:')J'ICKTPOMaI‘HI/ITHBIX
KOJIeOaHUSX. Perenne
Ka4CCTBCHHBIX 3a1a4 C
OmOopoW Ha  M3Yy4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OITMCHIBAIOIIIHE
3JICKTpOMaFHHTHI:IC
KOJICOaHMSI. PabGora B
rpynnax HpI/I HJ'IaHI/IpOBaHI/II/I,
HpOBe}IeHI/II/I nu
WHTEPIIPETAIIMHA PE3YTbTATOB
OIBITOB, u aHAIN3E
JOIIOJTHUTCIBHBIX
MCTOYHUKOB UH(POpMAIUH 110
TeEME

Tema 4.2. Conepkanne yaeOHOTo MaTepraa.
ONEKTPOMAarHuTH | 1.DJIeKTpOMAarHuTHOE IOJIE U 3JICKTPOMArHUTHBIC BOJIHBI. CKOPOCTH AIEKTPOMArHUTHBIX BOJIH. 2 | U3yuenune oOpazoBaHus u
bI€ BOJIHBI. Nzobperenune paano [lonowemM. [Ipunnume! paguocsssu. TeneBuacHue. pacIpoCTpaHEeHUs

CaeroBbie MIONIEPEYHBIX U ITPOJIOJIBHBIX

BOJIHBI. 2.CBer Kak anekTpomMarHuTHas BoiHa. MaTepdepennus u nudpakuus ceera. [lucnepcus cera. 2 | BOJH. Hab6nronenue
[xaa /M BoyiH. Pa3nuuHbie BUABI 3JIEKTPOMArHUTHBIX U3JTY9CHHM, HX CBOWCTBA. OTpPaXEHUSIN  TPEJIOMIIEHUS,

UHTEpPEpEeHIUN u
5. 3aKoHBI OTpakKeHHsI U MperoMIIeHus cBeTa. [lomHoe BHyTpeHHEe OTpaKeHUs 2 | mudpakuuu  MEXaHHYECKHX
BoyH. Habmionenue cBsizu

6. Jlunzel. Ontudeckue npubopsl. [TocTpoeHune n3o0paxeHust B IMH3AX. 2 | TPOMKOCTH 3BYKa M BBICOTHI
TOHA C AaMIUIMTYIOH U

[IpakTuueckoe 3ansatue: Pemenue 3a1a4 Ha GopMyiTy TOHKOM JTHMH3bI 2 4acTOTOH KoJIeOaHNH,
3BYKOBOT'O pe3oHaHca.

HccnenoBanue CBOICTB
ANEKTPOMArHUTHBIX BOJIH:
OTpaXE€HHE,  MPEJIOMIICHUE,
noyspusanus,  aUpaKis,
untepdepenus.  Mzydenue
YCIIOBUI W3JIy4CHUS
ANEKTPOMArHUTHBIX BOJIH,
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B3aUMHOU OpUEHTALIU
BektopoB E, B, v B
AJEKTPOMAarHUTHOW  BOJIHE.
N3ydyenune IIPUMEHEHUS
AJIEKTPOMAarHUTHBIX BOJH B
TEXHHUKE u OBITY.
OOmBsicHeHHE MIPUHIIAIIOB
JIEHCTBUSA u YCIIOBHH
0e301macHoro MIPUMEHEHUS
MY3BIKaJIbHBIX

WHCTPYMEHTOB,
YIBTPa3BYKOBOMN
JIMaTHOCTHUKA B TEXHHUKE W
MEIMIINHE, panapa,
paIroNpPUEMHUKA,
TEJIEBU30DA, AHTCHHBI,
TenedoHa, CBY-neun.

Pemiennie  pacu€tHeIX  H
KayeCTBEHHBIX  3aJjad  C
OnopoM Ha  H3Yy4YEHHBIE

3aKOHa pacrnpocTpaHeHue
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanne
MH(}pOPMAITMOHHBIX
TEXHOJOIMH i1 IIOWCKa,
CTPYKTYPUPOBAHHUS,
HHTEPIPETAIH H

peACTaBACHUS HH(POPMAIHH
[PH TOATOTOBKE COOOIIEHHI
00 HCHOJIH30BAaHU U
DIIEKTPOMArHUTHBIX BOJH B
TEXHUKE. VYuyactue B
TUCKYCCUU 00
AIIEKTPOMArHUTHOM

3arpsI3HCHUU  OKPY)KAIoIIeH
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cpenpl. Pabora B rpynmax
npu IJIAHUPOBaHUH,
IIPOBECHUU u
MHTEPIIPETALIMU PE3YIbTATOB
OIIBITOB u aHam3e
JIOTIOJIHUTENbHBIX

MCTOYHUKOB MH(POpMALUH 110
temel3yuenune SIBIICHUS
MIOJTHOTO BHYTPEHHETO
OTpa)X€HUsI, €r0 MPUMEHEHUS
B  cBeroBoje.  M3yuenue
MoJenen MHKPOCKOTIa,
TEJIECKOIA. [Tonyuenue
CIEKTpa C MOMOIIIBIO MTPU3MBI
U JUPPaKIMOHHON pPErETKU.

N3mepenne MOKa3aTess
MIPEIOMIICHUS CTEKIIA.
UccnenoBanue CBOICTB
HN300paKEHUIB JIUH3aX.
OO0ObBsicHeHNE MIPUHITUTIOB
NEUCTBUA U YCJIOBUU

0e30MacHOT0  MPUMEHEHUS
OYKOB, JIyIbl, (oTOaNmapara,
MPOEKIIMOHHOTO  amrmapara,

MHUKPOCKOTIA, TEJIECKOIIA,
BOJIOKOHHOM OIITHKH,
TU(QPAKIUOHHON  PeléTKH,
HOJIIPOUJA. Pemenne
pacu€THBIX 3a7ad C SIBHO
3aJlaHHOU ¢buznueckoi

MOJIEJIBIO C HUCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (pOpMyI
r€OMETPUUECKOU ONTHUKH.
Iloctpoenne w©  omnucaHue
M300paxeHus, CO37AaBaeMOro
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IJIOCKUM 3€pKAJIOM, TOHKOW

JIMH30M. Paccmotpenue
npeacioB MMPUMCHUMOCTHU
r€OMETPHUYECKOM OIITHKHU.

Pacnio3HaBanue (u3zndeckux
SIBJIEHUU B OIIBITAX W

OKpYyKaromen YKA3HU:
IIPSIMOJIMHENHOE
pacnpoCcTpaHeHue CBETA,

OTpaKE€HUE,  NPEJOMIICHUE,
uHTepdepeHus, nudpaxuus
" NOJISIpU3ALIUS CBETa,
qucriepcust ceera. M3ydueHue
YCIIOBUM HaOJIOIeHUS
MaKCUMYMOB 1 MUHUMYMOB B
UHTEepEPEHITUOHHON
KapTHUHEOT ABYX CHH(Da3HBIX
KOT€PEHTHBIX  MCTOYHHUKOB.
VcimoBue HaOJIFOIeHU A
[JIABHBIX MaKCHUMYMOB TIpH
naJeHuu
MOHOXPOMAaTHYECKOTO0 CBETa
Ha T (HPaKIUOHHYIO
PEIIETKY. AHanuz
ONTUYECKUX  SIBICHUH ¢
UCMOJIb30BAHUEM  3aKOHOB:
3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHus CBeTa,
3aKOHBl OTP@KEHUS CBeETa,
3aKOHBI MPEJOMIICHUS CBETA.

Onwmcanue OIITHYCCKUX
SIBJICHUH C HCIOJIb30BaHHEM
CI)I/I3I/I‘ICCKI/IX BCIIMYMH:

dboKycHOE  paccTosiHUE€ U
OTITUYECKAsl CHJIA JINH3BI
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IpakTuyeckoe 3ansaTue: OcodeHHOCTH 0(OpMIICHHUS TeKcTa. JIekcuueckue cpeacTaa,
[TpumeHsiemMble B TEKCTaX HAYYHOTO XapakTepa. JlomycTHMbIe COKpAICHUS CJIOB B TEKCT
[IpaBuna opopmiieHUs TUTYIBHOTO JUcTa. OPopmieHne OndbauorpadhuIeckoro Crucka,
Tabmur, cxeMm.

IIpakTHYecKoe 3aHATHE:

[Tpesenrarus npoekta. OcobeHHOCTH paboTHI B Tporpamme PowerPoint. ®opmel ipe3eHTaIHiA.

TpeboBanwus k copepkanuio ciaiioB. TpeboBaHus K 0(OPMIICHHIO TPE3CHTAIHI

IIpakTHyeckoe 3aHaTHE: Bpems 3amunTel. PegakTupoBaHue TE3UCOB U IEMOHCTPALMOHHBIX
MatepuanoB. Kputepuu onieHku npoektHoil aestenbHocTy. [1y6nnynas 3amura npoekra. Kak
3HAMEHUTBIE JIFOA TOTOBWINCH K BBICTYIUICHUSIM.

Paznen 5. CTpoeHue aToMa ¥ KBAaHTOBas (PM3HKA.

Tema 5. 1. Conepxanue yueOHOro MaTepuaia.

CaeroBble 1. T'unoresa [1nanka o kBantax. ®otoH. POTOdPPEKT. Habmonenue ¢otoaddexra
KBAaHTBI. Ha YCTAHOBKE C HHHKOBOﬁ

2. OmpiT Pezepdopaa. Ctpoenue aroma. [lmanerapnas moaens 1 monenb bopa.  Ilocrynater
Bbopa. Ilornomienue u ucmyckaHue cBeTa arTOMaMH.

mwiactugo.  MccnenoBanue

3aKOHOB BHEIITHETO
dotordpdexra. OOBICHEHHE
OCHOBHBIX TIPUHIIATIOB
JCUCTBUS TEXHUYECKIX
YCTPOMCTB,  TaKHX  Kak:
¢dboTodmeMeHT, (HOTOIATIHK,
COJIHCYHAs Oarapes,

CBETOAMOM; W YCJIOBUM UX
0e30macHOTO TNPUMEHEHHUS B
MPaKTUYECKOU JKM3HU.
Pemenue pacuérHbixX 3amayu c
SIBHO 3aJJaHHON (U3HYECKOU
MOJIETIbI0 C MCIOJb30BaHUEM
OCHOBHBIX 3aKOHOB U (pOpMyI
KBaHTOBOM OonTHKHU. Perienue
KaueCTBEHHBIX 3a7a4 C
0Iopon Ha  H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
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KBaHTOBOM ONTHUKH.
Pacrnio3naBanue (Qu3nUECKUX
SBJICHUH B Y4E€OHBIX OIBITAX:
¢dorosnexrpuueckuii 3ddexr,

CBETOBOE JIaBJICHHE.
Onucanue M3YYEHHBIX
KBAaHTOBBIX  SIBJICHUH U
IIPOLIECCOB C
UCMOJIb30BaHUEM

¢buznyecKux BEJINYMH:

CKOPOCTB 2JICKTPOMAIrHUTHBIX
BOJIH, JUINHaA BOJIHBI n
4acTtoTa CBETa, DJHEPrHsl H
UMITYJIbC POTOHA

Tema 5. 2. Conepxanue yueOHOro MaTepuaia.
dusznka 1 OTkpbITHE PAINOAKTUBHOCTH. O-, 3-, Y- U3ITy4EHUS. 2 | U3yueHue  SKCIIEPUMEHTOB,
aTOMHOTO spa 3aKOH paJIMOaKTUBHOTO pacmaja. JIOKA3bIBAIOUIUX  CJI0KHOCTb
2. DHeprus cBsi3u. [lenenue saep ypaHa. 2 | cTpoeHUs aTOMHOIO  s1pa.
ennas sanepHas peakuus. AnepHsiil peaktop. TepmMosiiepHbIE peaKIny. HccnenoBanue TPEKOB
buosnornueckoe AeMCTBUE PaMOAKTUBHBIX U3ITYYCHUH. YacTHUIl (o TOTOBBIM
IpakTuyeckoe 3ansTHe: 3aIIUTA MPOCKTA. ororpadusiv).  M3yuenne
SANIEPHBIX  CHJI,  SIAEPHBIX
peakuuil CMHTE3a W pacraja,
IpakTHyeckoe 3aHsiTHe: 3AIIUTA TPOCKTA TEPMOSIEPHOTO CUHTE3a.
N3yuenue HYKJIOHHOM
mozaenu snpa ['eiizenOepra-
[IpakTueckoe 3aHsTHE: PemeHue 3a1a4 Ha COCTABICHUE SIIEPHBIX PEAKITHA. 2 | isanenxo. O6BsCHEHHE
yCTpOiicTBa U TMPUMEHEHHS
JO3UMETpA, KaMepbl
Bunncona, SAEPHOTO

peakropa, aTOMHOW OOMOBI.
Pemenue 3amau ¢ onopoit Ha
MOJTYy4YeHHbIE 3HAHUS, B T.4. O
3apa/le ¥ MaccoBOM YHCIIE
sJipa. PacnoznaBanue

36



buznyecKkux  SBICHUH B
yu4eOHBIX  OMbITAX H B

OKpYyKaromen JKA3HU:
€CTECTBEHHAsI "
HCKYCCTBEHHAs
paanoakTUBHOCT. OncaHue
KBAaHTOBBIX SIBJICHUN u
IIPOLIECCOB c
UCMOJIb30BaHUEM

¢buznyecKux BEJINYMH:
epuos noJrypacraja,

SHEPrusi  CBSI3U  ATOMHBIX
sanep, nedexT maccel spa.
Ananuz MPOIIECCOB 51
SIBJIECHUM C HMCIOJIb30BAHUEM
3aKOHOB M TTOCTYJIATOB: 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO
3apsiia, 3aKOH COXpaHEHHs
MaccOBOTO YHCIIA, TOCTYJIATHI
bopa, 3ak0H pagnoaKTUBHOTO
pacnaga. Yuactue B pabote
KpYTIJIOTO croJia
«DyHIaMEeHTaIbHbIE

B3auMoIeicTBus. EOUHCTBO
buznyecKkoifkapTUHBI MHpa».

Hcnonp3oBaHue
HH(pOPMAIMOHHBIX
TEXHOJOTHMHA 11  TIOMCKa,
CTPYKTYpUPOBaAHUS,
MHTEpIIPETALUN u

npejcTaBieHus HHopMaIuu
IpU MOATOTOBKE COOOIIECHHH
O IPUMEHEHUM  3aKOHOB
KBaHTOBOM bu3uKH B
TEXHUKE U  TEXHOJIOTHSIX,
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JKOJIOTMYECKUX acrexkrax
AIEPHON DHEPIrEeTUKH

6. DiIeMEHTBI
aCTPOHOMHUU U
acTpOH3UKH

Cozeprkanue y4eOHOI0 MaTepraa.

Oranbl pa3Butus actpoHoMun. By 3Bé3noro Heba. Co3Be3ausi, ApKue 3BE3/IbI, IJIAHETHI, UX
Buaumoe newkenue. Conneunas cuctema. CosHile. 3BE3/bl, X OCHOBHBIE XapaKTEPUCTHKHU.

Mneunslii [1yte — Hama ["anaktuka. Beenennas. 3akon Xa60ma. Teopust Meraranaktuka.
Hepeménnsie mpo6iieMbl acCTpOHOMUUT

IToaroroBka cooOmeHmii 00
JTamnax pa3BUTHUS
aCTPOHOMHUHU, O MPUKIIATHOM
Y1 MUPOBO33PEHUECKOM
3HAQYEHUH aCTPOHOMHH, O
METOJaX MOTyYEHUs
HayYHBIX aCTPOHOMUYECKUX
3HaHUH, OTKPBITUSAX B
COBPEMEHHOMN aCTPOHOMMUM.
N3yuenne coBpeMEeHHBIX
MIPEACTABICHUH O
MPOUCXO0XKACHUHN U SBOJIOLIMHI
CounHua u 38€31. 3yuenne
THUIIOB TaJIaKTHK,
paauorajakTHK U KBa3apos.
N3yuenne aBukeHUS
HEeOECHBIX TeJI, SBOIIOLMHI
3BE37 1 Becenennoi,
MPOIECCOB, MPOUCXOIAIINX B
3BE3/1aX, B 3BE3HBIX
cucreMax, B
MEKTaJIaKTUYECKOM cpenie,
MacCIITa0HOW CTPYKTYpPHI
Bceenennoii. O0bsicHEHHE
pacmupenus BeenenHon Ha
OCHOBE 3aKOHa Xa00ua.
[ToaroroBka Kk 006CYKICHUIO
HEpEeILIEHHBIX MPoOIeM
actponomuu. [IpoBenenue
HaOIIOAEHAN
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HEBOOPYKEHHBIM TJ1a30M C
UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX IIPUIIOKEHUI
JUISL OTIPE/IETICHUS TIOJIOKEHUS
HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO J]aTy: OCHOBHbIE
co3Be3usi CeBepHOTo
MOJIyLIAPUSL U SIPKUE 3BE3BI.
[IpoBenenue HabMOIEHUH B
tesieckon JIyHbl, MUTaHET,
Mneunoro IIyru. Yyactue B
JUCKYCCHUHU O HEPEILIEHHBIX
npo0seMax aCTPOHOMUU

BCEro

220

39



[IpumepHas TeMaThKa MHAMBUAYAJIBHOIO ITPOEKTA:

SARESIR A

®du3ukKa U My3bIKa.

TopHano.

DneKTpuyYecKas LeNb JIEKTPOBO3a.
PeaxtuBHBIE (BUTATEIIN.

MoHTaX U TEXHHYECKOE 00CTYKUBAHUE JIEKTPOHHBIX MPUOOPOB U

YCTPOMCTB.

JlaGopaTopHbIif 070K TUTAHUS.
JIpIXaHUE C TOYKHU 3PCHUS (UK.
3araj Ky KHISIIIEeH KUIKOCTH.
[TpuHIMT pabOTHI SIIEPHOTO PEaKTOpa.

. 'po30BbI€ sIBIICHUS.

. Panmyra.

. CBs13b (DM3UKU C IPYTUMHU HAyKaAMHU.
. I'enzepsl.

. MarHuThbl.

. Beunrrit nBUraTen.

. JIBUraTenb BHyTPEHHETO CrOPaHUS.
. XapaKTEepUCTUKNA OCHOBHBIX HCTOYHUKOB CBETA.
. IaTepecHas cuiia TpeHus.

. DHepreTuka.

. CBeT ¢ TOUKH 3peHust GU3UKH.

. I'poM 1 MoJIHUSL.

. [ITapoBast MoOJTHUSL.

. becripoBo1Has 3apsiKa.

. Bakyym.
. 3eMJIETPSICEHUSI.

. Llynamu.
. BiusiHre BeCeHHETo MaBo/IKa C TOUKHU 3PEHUS (DU3BHUKH.
. HeHbl0TOHOBCKAS KUJKOCTb.

. [mazma.

. [lonsiproe cusHue.

. IckycCTBEHHBIE HCTOYHUKH CBETA.
. TenmoBas cmepth BeeneHHOM.

. OnTuka.

. SlnepHas >HEpreTuka.

. YIIbTpa3ByK U €ro NpUMEHEHHE.



36. UndpazByk.

37. AnpTepHATUBHBIE ICTOYHUKHU SHEPIHH.

38. Koppo3ust MeTalioB U CIIJIaBOB.

39. Tpauchopmarop Tecna.

40. JlazepHbIe TEXHOJIOTHH.

41. BriiusHue 371€KTPOMArHUTHBIX MOJIEH HAa OPraHU3M YeJOBeKa.

4. YCJIOBUSI PEAJIMBAIIUUA ITPOTPAMMBIYUEBHOI'O ITPEJIMETA
4.1. TpedoBanus K MHUHUMAJTBHOMY MaTepUATbHO-TEXHUYECKOMY
odecrneYeHUI0

Peanmaum{ I[MporpaMmel IIpcamMcCTa Tpe6yeT HaJIM4UAa qu6HOFO KaOHWHeTa (1)H31/IKI/I.

O6opynoBaHnue yueOHOTO kKaOuHeTa (PU3UKHU:

M0CaJJOYHBIC MECTA MO KOJTHUYECTBY 00YJaIOITIXCS
pabodee MECTO Ipero1aBaTest

KOMIUICKTHI TIJIaKaTOB
naboparopHasi MeOeIb C MOIBEICHHBIM AIIEKTPOITUTAHNEM;
JE€MOHCTPAIMOHHOE U Ta0opaTOpHOE 000PYI0BAHNE;
METOJMYECKHEe YKa3aHUs JJIsl TaOOPaTOPHBIX padOT CTYACHTOB;
KOMILUIEKTHI pa3aTOYHBIX MaTEPHAJIOB

CIpaBOYHAs JTUTEPaTypa;

TexHuueckue cpencTBa O0ydeHUS:

KOMIIBIOTED
MeHa IMPOeKTOP
WHTEPAKTHBHOE TIOCOOUE IO TUCITUTIIHE

4.2. YyeOHO-MeTOAUYECKOEe M MH(OPMALIHOHHOE o0ecneuyeHne Y4eOHOro
npeamera

IlepeyeHb OCHOBHOI1 U IONIOJTHUTEJILHON Y4eOHOI JTUTepaATyPhl, HEOOXOAUMOI [IJIs1
OCBOCHHUS MpeaMeTa
OCHOBHbIE UCTOUYHHKHU:

1.

Bacunves, A. A. ®uszuka. ba3zoBbiii ypoBenb: 10—11 knaccel | yuyeOHUK st
cpenHero  ob6mero  oOpasoBanus/  A. A. BacuiseB,  B. E. ®enopos,
JI. JI. XpamoB. — 2-¢ m3a., ucnp. u pon. — Mocksa : M3gatensctBo HOpaiir,
2024. — 211 c. — (O6meob6pazoBatenbubiii uki). — ISBN 978-5-534-16086-
4. — Tekct : anekTpoHHblid // Ob6pa3oBarenbHas miargopma KOpailt [calfT]. —
URL: https://urait.ru/bcode/589209

. KouTtponbHo-u3zmeputenbubie Matepuansl. @usnka. 10 knacc / coctaButenu H.

N. 3opun. — 5-¢ m3a. — Mocksa : BAKO, 2021. — 97 ¢. — ISBN 978-5-408-
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05650-7. — Texcr : anexTponHsiil // L{udposoit oOpazoBaTenbHbIi pecypc IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/125054.html

4.3 IlepeueHb HH(OPMAIMOHHBIX TeXHOJIOT M, UCII0JIb3yeMbIX

NPH OCYIIECTBJICHUSI 00Pa30BaTeJIHLHOI0 MPoLEcca M0 JUCHMILINHE, BKIIYAs

nepeyeHb NPOrpaMMHOIO ofecrnevyeHnss U HWHGOPMANMOHHBIX CHPABOYHBIX
cucreM JlunensnonHoe mnporpamMmmHoe obecnedenue: Microsoft Office Word
[Ipu  ocymectBieHurn  00pa3oBaTENBLHOTO  Mpoliecca  CTYAEHTaMU |
IpenoJaBaTeIbCKUM COCTAaBOM HCIIOJIB3YIOTCS CJEeAyIolne HH()OpMaUMOHHO
CIPABOYHbIE CHCTEMbI: DJJIEKTpOHHas OubiuoTeuHass cucrema «HOpalT»,
OnextpoHHbld  kKaramor Haywnoit Oubnumoreku BI'TY, Bupryanbusie
CIpaBOYHbIE CIYKObl, buONMMoTeKH, AHIIIOA3BIYHBIE PECYPCHI U TTOPTAIbl, UHbIE
NCC.

4.4, Oco0eHHOCTH peaau3aAlUM MNpeAMeTa Ui O00yYalwIIMXCA H3 YHCIa
HHBAJIUAOB M JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSMH 3/10POBbS

[Ipu oOy4yeHUM Ul C OrPaHUYECHHBIMH BO3MOXKHOCTSIMU  370POBbBS,
nperycMaTpUBaeTCsl MHAUBUAYAIbHBIN rpaduk 00yUdeHus.

WNuBanuapl W M@ € OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMU  3/I0POBbS
oOecrieyeHbl TMEYaTHBIMU W DJIEKTPOHHBIMH O0O0pa30BaTENbHBIMU pecypcamMu B
(dopMax, aIanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0OPOBBA.

JUIsL  OCyHIECTBIEHUS MNPOLEAYP TEKYLIEro KOHTPOJIS YCIEBAEMOCTH M
NPOMEXYTOUYHOH aTTeCTallui O0O0ydYaroIuXcs, co3AaroTcsi (OHABI OLEHOYHBIX
CPEICTB, AaJalTHpPOBaHHBIC JUI1 MHBAJIMAOB M JMI C OIPAaHAYEHHBIMU
BO3MOXXHOCTSMM  37OPOBbS U IO3BOJISIOIIME OLICHUTh JIOCTH)KCHHE HMHU
3allJJaHUPOBAaHHBIX B OCHOBHOM 00pa3oBaTeNbHOW MporpamMMme pe3yibTaToB
o0y4yeHusI U ypOBEHb C(HPOPMHUPOBAHHOCTH BCEX KOMIIETCHIIMH, 3asBJICHHBIX B
o0pa3oBaTeIbHON IporpaMMe.
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5. KOHTPOJIb 1 OEHKA PE3YJIbTATOB OCBOEHUAYYEBHOI'O

NPEIMETA

KouTposib u omeHka pe3ylbTaTOB OCBOCHUS TMPEIMETa OCYIIECTBISETCS
npenojaBaTeyeM B MPOIECCe MPOBEACHUS KOHTPOIBHBIX U MPOBEPOUHBIX padoT,
TECTUPOBaHMUsI, JIaOOPATOPHBIX palbOT, a TaKXKe BBHIMOJHEHUS O0YyYarOIIUMUCS
VHAWBUYAJbHBIX 3aJaHUM, UCCIENOBAHUN, TOATOTOBKE pedepaTos.

Pe3yabTaThl 00yueHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIC 3HAHUA)

DopMBbI U METObI
KOHTPOJISI U OLlCHKU
pe3yJbTaToB
o0yueHust

* TUYHOCHIHBIX
1) rpakaaHCKOro BOCHHMTAHHA: CPOPMHUPOBAHHOCTD
TPaXIAHCKON MO3HMIMKM 00Yy4aromerocss Kak akTUBHOTO U
OTBETCTBECHHOT'O WJIECHA POCCHIMCKOTO OOIIECTBA; IPUHATUE
TPAJIUIIMOHHBIX OOIICYETIOBEYCCKUX T'YMAaHUCTHUYCCKUX M
JEMOKPATHUYECKMX  IIEHHOCTEH; TOTOBHOCTh  BECTH
COBMECTHYIO JICATEIBPHOCTh B HMHTEpPECax TIPa)KIaHCKOTO
oOmmiecTBa,  y4JacTBOBaTh B  CaMOYIIPaBICHUH B
00pa3oBaTeNbHOM OpTraHH3aIliH; YMCHHE
B3aWMOJICCTBOBATh C COIMAIbHBIMA WHCTUTYTAMHU B
COOTBETCTBHM C WX (QYHKIHSIMH H Ha3HAuYCHHUEM;
TOTOBHOCTh K  TYMaHUTApPHOM U  BOJIOHTEPCKOH
TeSITeTbHOCTH;

2) MATPUOTHYECKOT0 BOCIUTAHUA: CHOPMUPOBAHHOCTD
POCCUICKOHN TpakTaHCKOW HMIIEHTUYHOCTH, MAaTPHOTH3MA;
IICHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM,
JTOCTHDKCHUSIM POCCUHCKHMX YUEHBIX B 00JIacTH (DU3HUKHU H
TEXHUKE;, 3) JAYXOBHO-HPABCTBEHHOI'0 BOCIHHMTAHMS:
c(hOpMUPOBAHHOCTH HPaBCTBCHHOTO CO3HAHHS,
OTHYECKOTO  TIOBEJCHHS;  CIOCOOHOCTh  OICHUBATH
CUTyallUl0 ¥ TPUHUMATh  OCO3HAHHBIE  PEIICHUs,
OPUEHTUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH, B TOM YHCJIE€ B JCATEIBHOCTH YUYEHOTO;
OCO3HAHHE JIMYHOTO BKJIaJla B MOCTPOCHHE yCTOHYMBOTO

Oynyero;

4) ICTCTUHYECCKOI'O BOCIIUTAHUA: ICTETUYECCKOC
OTHOILIEHWE K MHpPY, BK/IIOYasi OJOCTETUKY HAy4YHOI'O
TBOPYECTBA, MIPUCYIIETO buznyeckon HayKe;

OdenepanbHas pabouass mporpamma | Pusmka. 10-11
KJ1acchl (0a30BbIN ypoBeHb) 21

5) TpyaoBOro BOCHHTAHHSI: HWHTEPEC K Pa3IUIHBIM
chepam npodecCHOHAIBHOU JEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3UKOM M TEXHUKOM, YMEHHE COBEpIIAThH
OCO3HAaHHBIM  BbIOOp  Oynymedt  mpodeccud U
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peanu3oBbIBaTh  COOCTBEHHBIE  JKU3HEHHBIC  TUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  OOpa3oBaHUIO U
caMo00pa30oBaHUI0 B 00nacTH (U3UKU Ha MPOTSHKEHUHU
BCEM KH3HH; 6) IKOJOrMYeCKOro BOCIHHUTAHUA:
c(hOpMHPOBAHHOCTb AKOJIOTUYECKOMN KYJbTYpHI,
OCO3HAHHME TJIOOAIBHOTO  XapakTepa HSKOJIOTHYECKHX
npoOJieM; IJIaHUPOBAHWE U OCYIIECTBIEHUE JCHCTBUMA B
OKPYXKAIOIIEW Cpeae Ha OCHOBE 3HAHUS  LIEJEU
YCTOWYMBOIO PAa3BUTHSA YEJIOBEYECTBA; Pacumupenue
OMbITa AEATEIBHOCTU SKOJIOTMYECKOW HAIIPABICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMA: C(HOPMUPOBAHHOCTH
MHUPOBO33PEHUS,  COOTBETCTBYIOUIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3MYECKON HaykH; OCO3HaHUE
HEHHOCTM HAy4YHOW  JIESITEIbHOCTH, TOTOBHOCTH B
nporecce U3y4eHusi PU3MKU OCYIIECTBIATH MPOCKTHYIO U
UCCIIEN0BATENbCKYIO AEATEIbHOCTh WHAWBUIYAIbHO U B
rpyIne

* MemanpeomMemHulxX:

ba3oBbie jioruyeckue 1eMCTBUSA:

CaMOCTOATENHHO (OPMYIHPOBATh U  AKTYalU3UPOBATH
npo0OsieMy, paccMaTpuBaTh €€ BCECTOPOHHE; OMPENEsITh
LEIN IEeSITENbHOCTH, 3a4aBaTh MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS; BBISIBIIATh 3aKOHOMEPHOCTH "
OPOTUBOpPEUHUS B pacCMaTpUBaeMbIX  (PU3MYECKUX
SBJICHUSX; pa3pabaTpiBaTh IUIAH PEIICHUS IPOOJEMBI C
y4€TOM  aHalu3a HMEIOLIUXCA  MaTepUalbHBIX H
HEMAaTEepUaIIbHBIX PECYPCOB; BHOCHUTb KOPPEKTHUBBI B
NEATENIbHOCTh, OLICHUBAaThb COOTBETCTBHE PE3YJIbTAaTOB
LEesM, OLICHMBAaTh PHUCKH IOCJIEACTBUN AEATEIbHOCTH;
KOOPJIMHUPOBATh M BBIIOJHATH pabOTy B YCIOBHUAX
peaNbHOTO,  BUPTYaJbHOTO U  KOMOMHHPOBAHHOTO
B3aMMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIIJIEHUE MPU
PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBble ucciiefoBarebCKHe 1eiCTBUSA:

BJIQJICTh ~ HAYYHOW  TEPMHUHOJOTHEH,  KIFOUYEBBIMU
MOHATUAMU U MeTofaMu (U3UYECKOW HAyKH; BIAJETh
HaBbIKAMU  y4€OHO-UCCIIEIOBATENbCKOW U  TMPOEKTHOU
JESTENHbHOCTH B 00NacTH (HU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSATENIbHOMY NOUCKY DenepanbHas
pabouast mporpamma | @usuka. 10—11 kmaccer (6a30BbIN
ypOBEHb) 22 METOJOB pelieHus 3aaad  (U3nIEeCKOTo
COJepKaHMs,  TMPUMEHEHHIO  Pa3IMYHBIX  METOO0B
MMO3HAHUS; BJIAJIETh BUAAMU JIESITEIBHOCTH MO MOJIYYSHHUIO
HOBOT'O 3HAHUSI, €r0 UHTEPIPETALNH, TPeOOPA30BAHUIO U
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MPUMEHEHUIO B Pa3jIMYHbIX Y4YE€OHBIX CHUTyalUsiX, B TOM
quclie NpPU CO3JIaHUHM YYEOHBIX MPOEKTOB B 001acTH
(U3HUKYU; BBISIBISATH NPUYUHHO-CIEACTBEHHBIE CBSI3H U
aKTyaJIM3UpOBaTh 3a/ady, BbIABUIATb TUIOTE3y €€
pelIeHMs, HAXOAUTh apPryMEHThl IS JOKa3aTeabCTBa
CBOMX YTBEP)KJICHUMW, 3a/laBaThb MapaMeTpbl U KPUTEPUHU
pELICHMs]; aHAIM3UPOBATh MOJYyYEHHBIE B XOJAE PELICHHUS
3a/layd  pe3yNbTaThl, KPUTUYECKH  OIEHUBATh  HX
JOCTOBEPHOCTh, IMPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIOBUSAX; CTaBUTh U (HOPMYIUPOBATH COOCTBEHHbIE
3alayu B 00pa3oBaTEeNbHOM JEATEIbHOCTH, B TOM YHCIIE
opu  u3ydyeHuWM (GU3HKU; JaBaTh  OLIGHKY HOBBIM
CUTyallusIM, OILICHUBATh MPUOOPETEHHBIM ONBIT; YMETh
NEPEHOCUTh 3HAHMS MO (U3UKE B MPAKTUUECKYIO 00JaCTh
KU3ZHEJEATEIbHOCTH;, YMEThb HHTETPUPOBATh 3HAHUSA W3
pa3HbIX MPEIMETHBIX 00JacTEel; BBIIBUTaTh HOBBIE HJICH,
npenjaraTb OpUrMHaAIbHBIC MOAXObl U PEIICHUS]; CTABUTh
npoOsieMbl M 3aja4yM, JOIMYCKAaIoIIUe albTepHATHUBHbBIC
PEIICHHUS.

Pab6ora ¢ unpopmanmeii:

BJIAJIETh HaBbIKaMH HOJTyYEHUS UH(pOpMaIUH
(pu3nyecKkoro coaepKaHus U3 UCTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITEIBHO ~ OCYLIECTBISITH ~ TIOUCK,  aHAJu3,
CUCTEMAaTH3allMI0 M  MHTEpHpeTanui  MHPOpMaLuu
pa3IM4YHBIX BHUJOB U (OPM MpPEICTaBICHUS; OLIEHUBATH
JOCTOBEPHOCTh MH(OPMALIMK; HCIOJIB30BaTh CPEACTBA
MH(POPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTMH B

pCIICHUH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX 51
OpraHM3aIlMOHHBIX 3a/Ja4 C COOJIOJICHUEM TpeOOBaHUM
SPrOHOMMKH, TEXHUKHU 0€30IaCHOCTH, TUTHEHEI,

pecypcocOepekeHHs, TIPABOBBIX U ITUICCKUX HOPM, HOPM
nHpOpMAaMOHHOW ©0€30IaCHOCTH; CO3/1aBaTh TEKCTHI
du3nuecKoro coaepkaHus B Pa3IUYHBIX ¢dopMarax ¢
y4€TOM HazHaueHUs WH(OpPMAIUU U 1eJIeBON ayTUTOPUH,
BBIOWpass oONTUMajdbHyI0 (OpMy TpENCTaBICHUS U

BHU3yaJIU3aAIUU.
KoMMyHuKaTHBHBIE YHHUBepcaJlbHbIE yueOHbIe
NAeHCTBHUSA: OCYIECTBIATh OOIIEHNE HA YPOKaxX (PU3UKHU H
BO BHEYPOUHOMU NEeATEeNbHOCTH; pacrio3HaBaTh

MPEANOChUIKM KOH(MDJIUKTHBIX CUTyallud W CMSTr4arh
KOH(MIUKTHI; pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY
3pEHUs C UCTOJIb30BAHUEM SI3BIKOBBIX CPEICTB; MOHUMATh
W UCIOJb30BAaTh  MPEUMYLIECTBA  KOMAHJHOW U
WHJIMBUYaJIbHOU pabOThI; BEIOUPATh TEMATUKY U METO/IbI
COBMECTHBIX JACHCTBHI C y4€TOM OOIIMX HHTEPECOB, U
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BO3MOKHOCTEH KaXXZ0r0 4IEHA KOJIJICKTHUBA,

[IPUHUMATh LEJIN COBMECTHOU JNEATEIIbHOCTH,
OpraHu30BBIBATh U KOOPAUHUPOBATH NECHUCTBUSA 1O €€
JOCTVDKEHUIO: COCTABIIATH IUIaH JECUCTBUM, PaCIpPEneIIaTh
poiM ¢ y4€TOM MHEHUH YYaCTHHUKOB, OOCYXIaTh
pe3yJIbTaThl COBMECTHOM paboOThl; OLIEHMBATh KaueCTBO
CBOETO BKJIaJla U KaXJIOI'0 y4aCTHHUKA KOMaHJIbl B OOLIMI
pe3ysibTaT Mo pa3pabOTaHHBIM KPUTEPHUSM; MpeasiaraTh
HOBBIE€ IIPOEKTHI, OLIEHUBATH UACU C IO3ULMU HOBU3HBI,
OPUTMHAJILHOCTH, IIPAKTUYECKON 3HAYUMOCTHU;
OCYILECTBIIATH IIO3UTUBHOE CTPATErMYECKOe MOBEACHUE B
pPa3IMYHBIX CUTyalHUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHHe, ObITh HMHUIMATUBHBIM. PeryjasiTuBHbIe

YHHUBepCaJbHbIE yueOHbIe NeiCTBUA.
Camoopranusanus:
CaMOCTOSITEIILHO OCYUIIECTBJISITh MTO3HABATEIBLHYIO

NEeSTENbHOCT B 00JacTM (UMK U aCTPOHOMMUH,
BBISIBJIATH  MPOOJIEMBbI, CTaBUTh U  (POpMyIUpoBaTh
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTAaBIISATH TUIAH PEIICHUSI PACUETHBIX U
KaueCTBEHHBIX 3aJ]ay, IUJIaH BBINOJHEHUS IMPAKTUYECKON
paboThl ¢ Y4ETOM HMEIOIIHUXCA PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEU U NIPEAIIOYTEHNM;

aBaTh OLIEHKY HOBBIM CHUTYallUsIM; PACIIUPATH PaMKHU
y4eOHOro TMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;
JieaTh OCO3HaHHBINA BBHIOOP, ApryMEHTHPOBAThH €ro, OpaTh
Ha ce0s OTBETCTBEHHOCTb 3a pEIIeHUE; OlEHUBAThH
pUOOPETEHHBIN OIIBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO
U TIPOSIBJICHUIO 3PYIUIIMUA B 00J1acTU (PU3HMKHU, TOCTOSTHHO
MOBBINIATE CBOM  00pa30oBaTeNbHBIA W KYJBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIN HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI
B JESTEIbHOCTh, OLIEHMBATh COOTBETCTBHUE PE3YIHTATOB
[eJIsIM; BJIaJIeTh HaBBIKAMH IMO3HABATEIBHOU peQIIeKCUU
KakK OCO3HaHUI COBEPIIAEMBIX JIeUCTBUU U
MBICIIUTENBHBIX ~ MPOLECCOB, HUX  pE3yJbTaTOB U
OCHOBAaHWI;, WCIOJIb30BaTh MPUEMBI pediekcun s
OLICHKH CHUTyallMM, BbIOOpAa BEPHOrO pEIICHHS; YMETh
OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS
M0 WX CHIKEHUIO; MPUHUMATh MOTHUBBI M apryMEHTbI
IpPYruxX TpU  aHaIu3e pe3yJbTaTOB  JEATENbHOCTH;
NpUHUMATh ce0si, TMOHMMasi CBOM HEJAOCTATKU U
JIOCTOMHCTBA; NMPUHUMATh MOTUBBI U aPTyMEHTHI JIPYTHX
IIpU aHAJIU3€ pPE3yJbTATOB JESITEIbHOCTH; MPU3HABATH

OILICHKA 3a
BBIITOJTHCHHUC
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CBOE MpaBO M MpaBoO APYrux Ha omuoOku. B mponecce
JIOCTH)KCHHUS  JIMYHOCTHBIX  PE3yJbTaTOB  OCBOCHUS
nporpaMmbl 10 (U3HMKE JJIs1 YPOBHA CpPEIHEro OOIIEero
oOpazoBaHuss y  OOydYalOlUXCA  COBEPIICHCTBYETCS
HMOILIMOHATIbHBIH UHTEIUIEKT, Ipeanoiaralomumi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKJIOYAIOLIETO0 CIIOCOOHOCTh MOHUMATh
CBOE€ SMOLMOHAIBHOE COCTOSIHUE, BUJETh HaNpPaBIICHUS
pa3BUTHs COOCTBEHHOM 3MOLIMOHAIBHON cdephl, OBITh
YBEPEHHBIM B ce0€; CaMOpEryIMpOBaHUs, BKIIOYAIOIIETO
CaMOKOHTpOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTHpPOBAThCA K
OMOIIMOHAILHBIM HW3MEHEHUSIM W TPOSBIATH THOKOCTH,
OBITh OTKPBITHIM HOBOMY; BHYTPCHHEW MOTHBAIIHH,
BKJIIOUAIOIIEH CTpPEMJICHHE K JIOCTH)KEHHUIO Meld |
yCIIexy, ONITUMU3M, WHUIMATHBHOCTD, YMEHHE
JIEHCTBOBATh, UCXOAS U3 CBOMX BO3MOXKHOCTEH; IMIIATHUH,
BKJIIOUYAIOIIEH CMOCOOHOCTh MOHUMATh SMOIMOHAIIBHOE
COCTOSIHHE JPYTHX, YYUTHIBATh €0 MPHU OCYIIECTBICHUH
oO11eHus, CIIOCOOHOCTH K COUYYBCTBHIO u
COTIEPEKUBAHUIO; COLIMATBHBIX HABBIKOB, BKJIIOYAIOLIUX
CIIOCOOHOCTh ~ BBICTpauMBaTh OTHOUIEHUS C JAPYTUMH
JOJIbMU, 3a00THUTHCS, TPOSIBIATH MHTEPEC U pa3peliarhb
KOH(DJIUKTBHI.

* HPEOMEMHBIX:

JEMOHCTPUPOBATH HA MIPUMEPaX POJib U MECTO (PU3HKHU B

dbopMupOBaHUY COBPEMEHHOM HayYHON KapTUHBI MHUpPA, B
pa3BUTUHA COBPEMEHHOM TEXHUKM W TEXHOJIOTHM, B
MPAKTUYECKOU JEeSITeIbHOCTH JIIOICH; YUYUTHIBATh
TPaHULIBI TPUMEHEHHS N3YYCHHBIX (U3HMUECKUX MOJIEIICH:
MaTepuaiabHas TOYKAa, MHEpLHAIbHAsg CHUCTEMa OTCUETA,

abcoiroTHO TBEPIOE TEJO, WJCaJbHBIM Ta3, MOJEIH
CTPOEHUS Ta30B, )XKUIAKOCTEHM M TBEPABIX TEJ, TOYECUHBIN

AIEKTPUUECKUH 3apsijl MPU pelieHn: (PU3NIECKUX 3a71a4;

pacnio3HaBaTh (pu3myeckue SBICHUS (MIPOIIECCHI) W
OOBSICHAT, WX HAa OCHOBE 3aKOHOB  MEXaHUKH,
MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHUS BELIECTBA
U DJIEKTPOAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE
MPSMOJIMHENHHOE MBIDKCHHE, CBOOOJHOE TMaJeHUe Te,
JNBH>KEHUE TI0 OKPYXKHOCTH, WHEPLMS, B3aUMOJCHCTBUE

ten, aupdys3us, OpPOYHOBCKOE [BIKEHHE, CTPOCHUE
KUJIKOCTEH W TBEPIBIX TEJl, U3MEHEHHE 00bEMa Tel MpH
HarpeBaHuu  (OXJaXJACHUHM), TEIIOBOE paBHOBECHE,
WClapeHne, KOHAEHCAIMs, IUIABJICHUE, KPUCTAJIM3aLlMs,
KUIICHHE, BJIAXXHOCTh BO3/1yXa, TOBBIIICHNUE JaBJICHUS ra3a

MMHCHbMEHHBIX
CaMOCTOSTEIBHBIX
pabor;

OIICHKA 3a
MOJITOTOBKY
CaMOCTOSTEIBHBIX
COOOIICHMIT
CTYJICHTOB

OIICHKA 33 YCTHBIC
OTBETEHI;

OIICHKA YPOBHS
3HaHHUH CTYJCHTOB
Ha KOHTPOJIBHO-
YYETHOM 3aHSITHUH;
OIICHKA 3a
BBINIOJIHEHHE J1a0.
pabor.

47




IIPU €r0 HAarpeBaHWM B 3AKPBITOM COCYZE, CBSI3b MEKIY
rmapaMeTpaMHM  COCTOSIHMsSL ~Trasa B HM30mpoleccax,
ANEKTPU3ALUS TEJl, B3aUMOJCHCTBUE 3apsII0B; OMUCHIBATH
MEXaHUYECKOE  JIBI)KEHHME, HCIOIb3ysd  (PU3NYECKUE
BEJINYMHBI: KOOPAMHATA, IyTh, NEPEMELIEHNE, CKOPOCTbD,
YCKOpEHHEe, Mmacca Tejla, CWIa, WMIYJbC Tea,
KMHETUYECKAs] ~ DHEpPrus, IOTECHUHUAJIBbHAS  DHEPIHUs,
MexaHu4eckass paboTa, MEXaHW4YecKass MOIIHOCTb; IpHU
ONMHMCAHUM TMPABUIBHO TPAKTOBAaTh (HU3UUYECKUN CMBICI
UCIIOJIb3yEMbIX BEIWYMH, WX OOO3HAYEHUS U EIUHUIBL,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C APYTMMU BEJINUYNHAMM;

ONMUCHIBATh H3YYECHHBIE TEIJIOBBIE CBOWCTBA TEl U
TEIUIOBbIE SBJICHUS, HCTOJb3Yysl (PU3NUYECKHE BEIMYMHBI:
NABJICHUE ras3a, TeMmIlepaTypa, CpeldHsAs KHWHETHYeCKas

SHEPIus Xa0TUYECKOT O JBHKCHUS MOJIEKYII,
CPEIHEKBaJApaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI,  BHYTpPEHHsSsi  JHeprusi, paboTa  rasa,
K03 HUIHEeHT MIOJIE3HOTO JNEUCTBUS TEIJIOBOTO

JIBUTATENS; TIPU  ONUCAHWU TPABUIBHO TPAKTOBATH
Gu3MUecKuii  CMBICT  HMCHOJB3YEMBIX  BEJIMYUH, UX
o0O3HaueHusT W  CAWHMIIBI, HAXOAUTh  (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3UYECKYI0 BEJIUYUHY C
IpYruMHU BEJINYMHAM; OMHCHIBATH U3Y4YEHHBIE
ANEKTPUYECKHE CBOICTBA BEIIECTBA M DJIEKTPUYECKHUE
ABJIEHUS (MIPOIIECCHI), UCTIONB3YS (U3UUECKUE BEITUUHHBI:
ANEKTPUUYECKUI 3apsn, ANEKTPUUYECKOE noie,
HaIpPSKEHHOCTD o, MOTEHLIHAII, Pa3HOCTH
NOTEHIMAJOB; IpPU ONHUCAHUU MPABHIBHO TPAKTOBATH
bu3nUecKuii  CMBICT  HMCTHOJB3YEMBIX  BEJIMYMH, UX
o003Ha4YeHUsT W  ©IWHUIIBI, YKa3blBaTh  (DOPMYIIBL,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIUYUHY C
IpPYTUMH  BEJIMYWHAMH, AHAIM3UPOBATH  (PU3UUYECKUE
MPOLIECCHI M SIBICHHSI, UCTIONB3Ysl (PU3MUECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BcemupHoro tarorenus, [, II u III
3akOHbl HBIOTOHA, 3aKOH COXpaHEHUsS MEXAaHUYECKOMU
SHEpPrUH, 3aKOH COXPAaHCHUS HMIYJbCA, PUHIUII
CyHEPIIO3ULUHU CuJI, MIPUHLIUIT paBHOIIPaBUs
MHEPLUAIBHBIX  CHCTEM  OTCUETA, MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPHUI0 CTPOCHMS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b  CPEAHEW  KUHETUYECKOM  DHEPIUU
TEIUIOBOTO  JIBMOKEHUS ~ MOJIEKY ¢ aOCOJIFOTHOM
TeMIIEpaTypoy, MEpPBBIA 3aKOH TEPMOJMHAMUKHU, 3aKOH
COXpPaHEHHUSI AIEKTPUUECKOrO 3apsaa, 3akoH Kymona, npu
ATOM pa3jiMyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €ro
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MaTeMaTHYeCKOe BBIPAKCHUE W YCIOBHS (TpaHUIBI,
o0acTi)  TPUMEHUMOCTH;  OOBSICHATH  OCHOBHBIC
MPUHIUIBI TCHCTBHUSI MaIIuH, TPHOOPOB M TEXHUYECKUX
YCTPOWCTB;  pa3inu4aTrh yCIOBUA WX  O€30MacHOTO
WCIIOJIb30BAaHUSI B TOBCETHEBHOW JKM3HU; BBIMOJIHATH
OKCIIEPUMEHTHI TI0 UCCIIEAOBAHUIO (PU3NUCCKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHMEM IMIPSAMBIX, W KOCBEHHBIX
U3MEpEHUH, NMpu 3ToM (PopMyIUpoBaTh MpodiiemMy/3anauy
W TUMOTe3y  Yy4eOHOTO  OJKCIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000pYI0BaHUS, IPOBOIUTH
OMBIT ¥ (POPMYJIUPOBATH BHIBOJIBI; OCYIIICCTBIISTE MPSMbIC
¥ KOCBCHHBIC M3MEPCHUS (DU3UICCKUX BEITUYHH, TIPU 3TOM
BBIOMpATh  ONTUMAJBHBIA  CIOCOO  W3MEPEHHS U
UCIIOJIb30BaTh U3BECTHBIC METObI OIICHKU MOTPEITHOCTEH
U3MEpEHUH; UCCJICIOBAaTh  3aBUCHUMOCTH MEXTY
(U3HYECKHUMH BEIIMYMHAMH C HCIIOJIB30BAHUEM IPSIMBIX
U3MEpPEHU, TIPH DTOM KOHCTPYHUPOBAaTh YCTAHOBKY,
(GuKCHpOBaThL PE3YNIBTATHl IOJYYCHHOW 3aBUCHUMOCTH
(U3HYECKUX BEIIMYMH B BHUJIC TaOJIUIl ¥ TPpaUKOB, JeIaTh
BBIBOJIBI TI0 PE3yJIbTaTaM HCCICIOBaHUSA; COOJII0IaTh
npaBwiia  0O€30MacHOr0  Tpylda HOpH  MPOBEIACHUU
UCCIIEIOBAaHUA B paMKax y4eOHOro SKCIIEpUMEHTa,
y4eOHO-UCCIEIOBATENBCKON 1 IPOEKTHON EATEIbHOCTHU C
UCIIOJIb30BAaHUEM  HM3MEPUTENbHBIX  YCTPOMCTB U
nabopaTopHOro  O0OpyAOBaHMS; peuaTh  pacyeTHHIC
3alayd ¢ SABHO 3aJaHHOM (PU3MYECKOW MOJIETbIO,
UCTIONB3Ys (PU3MYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE
aHaJu3a yCJIIOBHS 3aJlaud BRIOMPATh (PU3HUECKYIO MOJCIb,
BBIICTATh  (PU3MUYECKHE  BEIMYUHBI U (POPMYIIHI,
HEOOXOoAUMBIE sl €€ peIIeHUs, MPOBOJAUTH PACUYETHl U
OLICHMBATh  PEaJbHOCTh  IOJYYEHHOTO  3HAYCHUS
¢u3nueckor BETWYMHBI, pelaTh KauyeCTBEHHBIE 3aJlayu:
BBICTPAaUBaTh JIOTUYECKH HEMPOTUBOPEYUBYIO IIETIOUKY
pacCyKJIeHU C Omopoil Ha U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (DU3UYECKUE SBJICHHS; HCIIOIH30BAThH
Opyu  pemieHuu  ydeOHBIX  3aJlad  COBPEMEHHBIC
nH(OPMAITMOHHBIE TEXHOJIOTUHU TUTST TIOVICKa,
CTPYKTYPUPOBAaHUS, WHTEPIPETANNH € TPEICTABICHUS
yaeOHO u Hay4YHO-TIOIMYJISIPHOMN uH(pOpMAIIH,
MOJIYYCHHOW W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
AHAIM3UPOBATH MOJYYaeMyH0 HH(POPMAIUIO; MPUBOIUTH
MPUMEPHI BKJIaJla POCCUUCKHX W 3apyOEKHBIX yUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, OOBSICHEHHE MPOIECCOB
OKPYXAaIOIIEro MUpPa, B pa3BUTHE TEXHUKH U TEXHOJIOTHI;
WCIIOJIB30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3HKE B
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MIOBCEIHEBHOM JKMU3HU I oOecreueHus Oe30IIacHOCTH
npu  OOpameHud C npudopaMH W TEXHUYECKUMHU
YCTPONCTBAMM, JJISI COXPAHECHHSI 30POBBSI U COOJIOCHUS
HOPM IKOJIOTHYECKOTO TTOBEJCHUS B OKPYKAIOIICH CpeJie;
paboTaTh B TpYIIE C BBIMOJTHEHUEM Pa3IUIHBIX
COIIMANIBHBIX ~ POJICH, IUTAHUPOBAThH pabOTy TPYIIIIEI,
paIMoOHAIBHO pacTpeesaTh 003aHHOCTH U TUIAHUPOBATh
JeSATENHPHOCTh B HECTAHIAPTHBIX CUTYAIMAX, aJIeKBATHO
OIICHWBATh BKJIAaJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B
peIIeHNe paccMaTpuBaeMOn MPOOIEMBI.
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paboueii nporpaMmmbl y4eOHOro npeamera Ousnka

JIMCT AKTYAJIN3ALIMU

Haumenosanne
asnementa OIl,
paszaena, myHKTa

ITyHKT B ipenpiaymen
pelaKkuumn

IIyHKT ¢ BHECEHHBIMU
WU3MEHEHUSAMHU

PexBu3uTHI
3acedaHus,
YTBEPAUBLIETO
BHECCHUC
W3MCHEHUH
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