[Ipunoxenue

k OITOIT CTIO 10.02.05 O6ecnieuenne HHPOPMAITMOHHON 0€30MaCHOCTH aBTOMATU3HUPOBAHHBIX CHCTEM

MHNHUCTEPCTBO OBPA30BAHMA N HAYKU PECITYBJIMKU JATECTAH

IoCYJAPCTBEHHOE BIO/IDKETHOE ITPO®ECCHNOHAJIBHOE OBPA30OBATEJIBHOE YUYPEX/IEHUE
PECITYBJIMKM JIATECTAH «TEXHUYECKUI KOJIJIEJK UMEHHU P.H. ALIIYPAJIUEBA»

PABOYAS ITPOTPAMMA YYEBHOI'O ITPEJIMETA
OVYIL.06 PUSUKA

Bba3oBblii ypoBeHb
[TpenmerHas obnacts: EcTecTBeHHO-HAY4HbIE IPEIMETHI

CrnemmansHocth: 10.02.05 O6ecnieuenne MHOOPMAIIMOHHON 0€30MaCHOCTH
ABTOMATU3UPOBAHHBIX CHCTEM

KBanudukarus BbIMyCKHUKA: TEXHUK O 3aIIUTe UHGOPMAIINH

[Ipoduns nomydaemoro npodeccuoHaTBLHOT0 00pa30BaHUs: TEXHOJIOTUIECKUN

Maxaukaima, 2025 T.



OAOBPEHO
MpeAMETHOM (LIUKJIOBOM) KOMUCCUEN €CTECTBEHHO-HAYYHOIO 1IMKJIA.
[Ipeacenarens [I(L)K

W — A.A. OcmaHoBa

ITpoTokon Ne8 ot 30 anpesnst 2025 1.

Pabouas mporpamma yueOHoro mpeamera OVYIL.06 Pwusmka pa3paboTaHa Ha OCHOBE
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1. HOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHoro npeamera dusuka npeaHazHaueHa sl U3ydeHUsT PU3UKU
IPY pealn3aluy CpeaHero o0mero o0pa3oBaHus B MpeIeiax OCBOCHUS IPOTPaMMBbI OATOTOBKH
crienpanuctoB cpeanero 3BeHa 10.02.05 Oobecnedenne wHGOPMAIIMOHHOW 0€30MMaCHOCTH
ABTOMATU3UPOBAHHBIX CUCTEM.

VYueoOnsiii npeamer Ou3rka NPUHAMISKHUT MpeaMeTHON obnacTu EcTecTBeHHO-HayUYHBIE
npenmetel, PI'OC cpempnero obmiero oOpa3oBaHHs, W HM3y4aeTcs B COCTaBe O00S3aTEIBHBIX
y4eOHBIX MPEIMETOB 00111e00pa30BaATEIIHPHOTO ITUKJIA.

PaGouas mporpamma ydeOHOro mpenmera dusnka (0a30BbI YPOBEHB) pa3paboTaHa Ha
ocHoBe TpeboBaHmii K pesyiabTataM ocBoeHus PI'OC COO, a taxxke denepaibHON padboueit
MporpamMMbl BOCTIUTAHHUS.

Copepxanue mporpaMMmbl 1Mo (U3MKE HaMpaBlIeHO HAa (HOPMHUPOBAHHE ECTECTBEHHO-
HAYYHOH KapTUHBI MUpa IpHU 00ydyeHUH uxX (u3uKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
nesTeapHoCTHOrO oaxonaa. [Iporpamma no ¢gusuke coorBercTByeT TpedoBanusm PI'OC COO k
TUTAHUPYEMBIM JIMYHOCTHBIM, TIPEIMETHBIM M METAIIPEIMETHBIM Pe3yJIbTaTaM O0YUYCHHS, a TAKXKE
YUUTHIBAET HEOOXOAMMOCTh peajH3alui MEXIPEAMETHBIX CBS3€il (U3UKH C €CTECTBEHHO-
HAyYHBIMH YYCOHBIMH IIPEIMETaMU. B Hell onpeaenstoTcss OCHOBHBIE TeNTA U3YYCHHS (PU3UKU Ha
YpOBHE CpefHero odumiero oOpa3oBaHUs, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHMS Kypca (pU3MKu:
JTUYHOCTHBIE, METaNPEeIMETHBIE, IIPEeIMETHBIE (Ha 0a30BOM YPOBHE).

PaGouas nmporpamma no (u3HKe BKIIOYACT:

— IUIaHUpYEMbIe pe3yJIbTaThl OCBOCHHUS Kypca (M3HKU Ha 0a30BOM YpPOBHE, B TOM
quClie IPEIMETHBIE PE3YJIIbTaThI.

IIpu pazpaboTke paboueil mporpamMmbl B TEMATUYECKOM IJIAHUPOBAHUU JIOJDKHBI OBITH
YUYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHMS AIEKTPOHHBIX (IIM(PPOBBIX) 00pa30BaTEIbHBIX PECYPCOB,
ABIAIOIIUXCS  y4eOHO-METOAMYECKUMU  MaTepuaigamMu  (MyJIbTUMEIUIHBIE  POTPaMMBbL,
AIIEKTPOHHBIC YYCOHUKH WU 33JaYHUKH, SJCKTPOHHBIC OMOIMOTEKH, BUPTyalbHBIE JTAOOPAaTOPHH,
UTPOBBIC MPOTPAMMBI, KOJUIEKIIMU IUGPOBBIX 00pa30BaTENbHBIX PECYPCOB), PEATU3YIOIIUMU
JTUTAKTUYECKHE BO3MOXXHOCTU UH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COJEpKaHNE
KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIbCTBY 00 00pa30BaHUH.

PabGouas mnporpamma 1o (¢uU3MKE NPEIOCTaBISET BO3MOXKHOCTh JUISI peau3aluu
pa3IMYHBIX METOJMWYECKUX TMOAXOJOB K OpraHu3anuud oOydeHus (Qu3uke MpH YCIOBUU
COXpaHEHHUs 00s13aTEeNIbHOM YacTH cofepKaHMsI Kypca.

®dwu3uka Kak Hayka 0 HanOosee 00X 3aKOHAX MPUPO/IbI, BEICTYIAs B KAUeCTBE y4eOHOTO
peaMeTa B KOJUIeIKe, BHOCUT CYLIECTBEHHBIHN BKJIaJl B CUCTEMY 3HaHUMN 00 OKpY’KarollleM MUDE.
Kypc ¢usuku - cucremooOpasyrommii A eCTeCTBEHHO-HAYYHBIX YYE€OHBIX TMPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJICHUH, U3y4aeMbIX XHMUEH,
ouonorueil, pusnueckoit reorpadueit u actponomueii. Mcrnonb3oBanre u akTUBHOE PUMEHEHUE
¢bu3nyecKuX 3HaHWM ompesenseT XapakTep U pa3BUTHE Pa3HOOOpA3HbIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHS HOBBIX MAaTEPHAIOB C 3aJaHHBIMU
cBoiictBamMu U aApyrux. W3ydenuwe (U3MKKM BHOCUT OCHOBHOM BKJIaJ B (OpMHUpOBaHUE
€CTeCTBEHHO-HAYYHOUW KapTHUHBI MUpa oOydarommuxcs, B GOpMHUpOBaHUE YMEHUN MPUMEHSTh
Hay4HBIA METO/I MIO3HAHUS TIPH BBIMOJIHEHUN UMHU YU€OHBIX UCCIICTOBAHMI.

B ocHOBy Kkypca ¢GU3MKH TOJOXEH DS UOCH, KOTOpbIE MOXKHO paccMaTpHUBaTh Kak
TIPUHITUIIBI €T0 TTOCTPOCHHUSI.

Wnes nenoctHocTH. B COOTBETCTBUM € HEM KypcC SIBIISETCS JIOTHYECKU 3aBEPIICHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Wnes renepanuzanuu. B cooTBeTCTBUY € HEell MaTepual Kypca pU3uku 00beIMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcsl (OpPMHUPOBAHWE TPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U TIOJIC.
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Wnes  rymanurtapusanuu. Peannszauuss  uaen — NpeAnosiaraeT  UCHOJb30BAHUE
TYMaHUTapHOTO TMOTeHIHada (U3UYECKOM HayKH, OCMBICICHHE CBSI3U pa3BUTHUA (PU3UKU C
pasBUTHEM OOIIECTBAa, a TAKXXE€ C MHPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M JKOJIOTMYECKHUMU
npoOJeMamMu.

Wnes npuxinagHoii HanpaBieHHOCTH. Kypc husuku mpemnoiaraet 3HaKOMCTBO € ITUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHUN U3YUEHHBIX TEOPUIl U 3aKOHOB.

Wnes skomorusanuu peanu3yeTcsi NOCPEACTBOM BBEACHUS 3JIEMEHTOB COJEP)KaHUS,
MOCBSIIIEHHBIX IKOJIOTHYECKUM IMpoljeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTUEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKAeHUS MPoOIeM PallMOHAIBHOTO IPHPOJIOTIONIB30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

CTepXHEBBIMH ~ JJIEMEHTaMHM  Kypca (HU3UKH  SBISAIOTCS  (PU3MUECKHE  TEOPHH
(popmupoBanue mpeACTaBIEHUNH O CTPYKType NOCTPOCHUs (U3UUECKOH TEOpHH, POJH
(yHIAMEHTAJIbHBIX 3aKOHOB M MPHHLMUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPHUPOJE,
rpaHuLlaX IPUMEHUMOCTHU TEOPHl, U1 ONMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOLIECCOB).

CuCTeMHO-ESTeTLHOCTHBIN MOAX0/ B Kypce (PM3UKHU pealn3yeTcs MPeXk/Ie BCEro 3a CUeT
OpraHU3aIH SKCIIEPUMEHTAIBHOM J1eATEIbHOCTH 00YYarOIINXCS.

Jliis 6a30BOTO ypOBHS Kypca (PU3UKH — 3TO HCIIOJIB30BAHHE CHCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX OJKCIEPUMEHTOB U JiabopaTopHbIX paboT. OOecrmeunBaeTcsi OBIaJCHUE
00y4JarIUMUC YMEHUSIMH IPOBOJUTH KOCBEHHBIE MU3MEPEHHUS, UCCIEI0BAaHUS 3aBUCHUMOCTEN
(bu3NYECKUX BETMYHH U IOCTAHOBKY OIBITOB IO MIPOBEPKE MPEITI0KEHHBIX TUIIOTES.

Pemenne pacueTHBIX W KAueCTBEHHBIX 33/a4 C 3aJaHHON (DU3MYECKOW MOJEIbIO,
MO3BOJIIET IPUMEHATh U3yUYECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3jiela Kypca, Tak
Y MHTETPUPYsI 3HAHMSI U3 pa3HBIX pa3zenoB. [ KaueCTBEHHbIX 33]a4 IPUOPUTETOM SIBIISIFOTCS
3aJaHus Ha 00bsACHEHUE MPOTEKaHMs (PU3NUECKHX SIBICHUI U MPOIIECCOB B OKPYKAIOIICH KHU3HHU,
TpeOytonire BblOOpa (QU3MYECKOW MOJAEIM [UIsl CUTyallMd MPaKTUKO-OPUEHTHPOBAHHOIO
Xapakrepa.

OCHOBHBIMU LIEJIIMU U3YYEHUSI (PU3UKU SBIISIOTCS:

— (opMHpoBaHHE UHTEpECA U CTPEMIIEHHUS O0YUaAIOUINXCS K HAYYHOMY U3YUYEHUIO IPUPOIbI,
pa3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

— pa3BUTHE TMPEIACTABICHMH O HAyYHOM METOAE TO3HaHUS U  (OPMHUPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPY>KAIOILIUM SIBICHUSM;

— (dopMHpOBaHME HAy4YHOIO MHPOBO33PEHHUS KaK pe3yJibTaTa MU3y4YE€HHS OCHOB CTPOCHMS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (QopmupoBaHuE YMEHHH OOBACHATH SIBICHHS C UCHOJIb30BaHUEM (U3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeJIbCTB;

— (¢opMupoBaHHE TIPEACTABIECHUN O POy (PU3UKU ISl pa3BUTHS APYTUX E€CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne 3THX Liejell obecriedrBaeTcsl pelleHueM CIeAyIoUMX 3ajad B Ipolecce
U3y4eHUs Kypca QU3MKU:

— TpUOOpETeHHE CHUCTEMbl 3HAHHUH 00 OOIHMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHaXx,
TEOPHsIX, BKIIOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (HU3UKY, 3JEKTPOJANHAMHKY, KBAaHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

— (dopMHpOBaHHE YMEHUI IPUMEHATh TEOPETUUECKHE 3HAHUS 1151 00bSICHEHUS PUINYECKUX
SBJICHUH B TIPUPOJE U JUISl IPUHATHS PAKTUYECKUX PEIICHUN B IOBCETHEBHOM KU3HU;

— OCBOEHHE CIIOCOOOB pEIICHHUs Pa3IMUHBIX 3a/1a4 C SIBHO 33J]aHHOM (pr3nyecKoil MOJEIbIO,
3aJa4, TOJpa3yMEBAIOIIUX CAMOCTOATENbHOE CO3/aHue  (U3NYECKOM  MOjenH,
COOTBETCTBYIOIIEH yCIOBUAM 3aauu;

— TMOHMMaHUE (U3NYECKHX OCHOB M NPUHIUIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPY’KAIOIIYIO CPEy;



— OBJIAJICHHME METOJAaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHMSI M TPOBEACHUS (PUINYECKUX
HKCIEPUMEHTOB, aHAJIHM3a U MHTEPIPETALUU HHPOPMALIUH, ONIPEACIICHUS JOCTOBEPHOCTH
MOJIy4YEHHOTO pe3yJbTara;

— CO3/I1aHHE€ YCJIOBUH JUIsl pa3BUTHS YMEHHMH MPOEKTHO-HCCIIEOBATENbCKON, TBOPUYECKOM
JESTEIIbHOCTH.

BHyTpeHHsIsl olleHKA BKJIIOYaeT:

— CTapTOBYIO TMAarHOCTHKY;

—  TeKyIIyI U TEMAaTUYECKYIO OLIEHKY;

— UTOrOBYIO OLICHKY;

— IPOMEXYTOUHYIO aTTECTALUIO;

— TICHUXOJIOTO-TIeJ]arorH4ecKoe HaboAeHuE;

— BHYTPEHHHI MOHUTOPHHT 00pa30BaTEIbHBIX JOCTIKEHUH 00yUYarOMIUXCs.

JIMMTEeNIbHOCTh KOHTPOJIbHOK pPa0OThI, SBISAIONICHCS (OpPMONW NMHUCHMEHHOW IPOBEPKH
pe3yabTaToB OOydYeHHMs] C IENbI0 OLEHKH YPOBHA JIOCTHXKCHHUS TPEIAMETHBIX M (WIIH)
MeTanpeIMETHBIX PE3yJIbTaTOB, COCTABIISIET OT OJJHOTO JI0 IBYX YPOKOB (He Oosiee yem 45 MUHYT
KaK/IbIi1).

JUIMTeNbHOCTh MpPaKTUYeCKOW paboThl, siBistomielics (HopMoil opraHuzanuu y4yeOHOro
Ipolecca, HalmpaBJIEHHOM Ha BBIPAOOTKY Yy OOydaroluxcs MPaKTUYECKHMX YMEHUH, BKIIOYas
nabopaTopHble, WHTEPAKTHBHbIE M HHbIE pabOTBl M HE sBIsoLIEcS (QopMOl KOHTPOIIA,
COCTAaBJISIET OJIMH ypOK (HEe Ooiiee yem 45 MUHYT).

[Ipu »ToM 00BEM yueOHOrO BpPEMEHH, 3aTPauyMBAEMOr0 Ha MPOBEACHHE OLEHOYHBIX
nporenyp, He noibkeH npeBbimarh 10% oT Bcero oobeMa ydyeOHOrO BpEMEHH, OTBOAMMOTO Ha
M3y4YEeHHE JAaHHOTO yU4eOHOro MpeIMeTa B IaHHOH IpyIine B TEKyIleM yueOHOM roy".

2. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOT'O IPEIMETA
PU3UKA (BA3OBbIX YPOBEHD)

JIM4HOCTHBIE pE3yJbTAaThl OTPAKAIOT T'OTOBHOCTH M CHOCOOHOCTH OOyYaromuxcs
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOMN BHYTPEHHEN MO3UIMEH JTUYHOCTH, CUCTEMOM LIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIUX TpPaJWLUOHHBIM
LEHHOCTSIM POCCUHCKOT0 OOIECTBA, PaCIIMPEHUE KU3HEHHOTO OIbITA U OIbITA ESTEIbHOCTH B
IpolLecce  pealu3allMd  CPEeICTBaMM  Y4YeOHOro  MpeaMeTa OCHOBHBIX  HalpaBlI€HUN
BOCIIMTATEIbHON JEATEIBHOCTH.

B pesynbrare wusyueHus ydeGHoro mnpeamera Pusumka y oOyuwaromierocst OyayT
c(hOpMHUPOBAHKI CIEAYIONINE TUYHOCTHBIE Pe3YJIbTAThI:

B cooTBeTcTBHMM ¢ TpedoBanuaMu ®I'OC COO YTo4HEHHBIE JINYHOCTHDIE Pe3yJIbTAThI
®OII COO

IpaXXJaHCKOTO BOCITUTAHUS:

—  c(hopMHPOBaHHOCTH TPaXKAAHCKOH MO3UINN
o0ydarorerocst Kak akTHBHOTO 1 OTBETCTBEHHOT'O WJIEHa
poccHiicKoro o0IIecTBa;

—  OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIPaB U
00s13aHHOCTEH, yBa)KCHNE 3aKOHA M IPaBONOPAIKA;

—  NPUHATHE TPAAULIUOHHBIX HAIIMOHAIBHBIX,
00I11e4eT0BEYECKIX TYMaHUCTHIECKUX U
JIEMOKPATHIECKUX [IEHHOCTEH;

—  TOTOBHOCTH NPOTHUBOCTOSATH MICOJIOTHH HKCTPEMH3MA,
HaIlMOHAJIN3Ma, KCeHO()OoONH, TUCKPUMITHAITUH T10
COLMAJIEHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHATBHBIM
MpU3HAKaM;

— TOTOBHOCTb BECTU COBMECTHYIO JESTEIBHOCTD B

1) rpa’kJaHCKOTO BOCTIMTAHHUS:

—  copMHUPOBAHHOCTH rPAXKIAHCKON MO3UIINH
o0y4aronierocst Kak akTHBHOTO
OTBETCTBEHHOT'0 WJIEHA POCCHHCKOrO
00IIeCTBRa;

—  TPHHITHE TPAIMIHOHHBIX
00111e9esI0BeYeCKNX TYMaHUCTHYECKUX U
JAEMOKPATHUICCKUX HeHHOCTCﬁ;

— TOTOBHOCTbH BECTH COBMECTHYIO
JIeSITEIbHOCTh B MHTEpEcax rpakIaHCKOTO
o011ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH
B 00pa30BaTeIHHON OpraHu3aliy;

—  YMCHHE B3aUMOJICHCTBOBATD C
COLIMAJIbHBIMH HHCTUTYTAMH B




MHTEpecax rpaxKJAaHCKOro o0IIecTBa, y4aCTBOBATH B
caMOYIIpaBJICHUHU B 00IIe00pa30BaTeIbHON OPTaHU3aAINH
U JIETCKO-FOHOIIIECKUX OPTaHH3aIUsIX;

YMCHHUE B3aUMOJICHCTBOBATh C COIIUATEHBIMU
WHCTUTYTaMH B COOTBETCTBUH C UX (DYHKIUSIMH U
Ha3HAYCHHEM;

TOTOBHOCTh K TYMaHHUTAPHOW U BOJIOHTEPCKOM
JICSITETIbHOCTH;

COOTBETCTBHUH C MX GYHKIUIMH U
Ha3HAYCHHUEM;

TOTOBHOCTBH K TYMaHUTapHOU U
BOJIOHTEPCKOH e TeIbHOCTH;

NaTPpUOTHYICCKOTI'O BOCIIUTAHUA:

c(hOpMHPOBAHHOCTH POCCHUICKON TPayKTaHCKOM
UICHTUYHOCTH, TATPHOTH3MA, YBAKEHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepen PonnHoi,
TOpIOCTH 32 CBOM Kpal, cBoro PonuHy, CBOM fA3BIK U
KyJIbTypY, IPOIIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO
Hapoza Poccuu;

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY U NIPUPOTHOMY HACIIEAMIO, TAMATHUKAM,
TpaguiusaM Haponos Poccun, noctmxenusim Poccuu B
HayKe, HICKyCCTBe, CIIOPTE, TEXHOJIOTHSIX U TPYAE;
HﬂeﬁHaH y6e)KI[eHHOCTI>, TOTOBHOCTD K CIIY>KCHHUIO U
3ammTe OTedecTBa, OTBETCTBEHHOCTS 3a €r0 Cyap0Y;

2) NaTpUOTHYECKOTO BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKON
IpaKAAHCKOHN NACHTUYHOCTH, TTATPHOTH3MA;
LIEHHOCTHOE OTHOIICHHE K
TOCYAapCTBEHHBIM CHMBOJIAM,
JOCTHXEHHUSIM POCCHHCKUX YICHBIX B
o0xacTi PU3NKH U TEXHHKE;

AYXOBHO-HPAaBCTBCHHOT'O BOCIIUTAHUA:

OCO3HaHHE yXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/a;
c(OpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS,
STHYECKOTO TTOBEJICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIMIO U TPUHUMATh
OCO3HaHHBIE PEIICHHUS, OPUEHTHPYSICh Ha MOPATBHO-
HPaBCTBEHHbIE HOPMBI U LIECHHOCTH;

0CO3HaHME JINYHOTO BKJIaZa B IOCTPOCHUE YCTOHUNUBOTO
Oynyuiero;

OTBETCTBEHHOE OTHOIIECHHE K CBOUM POJUTEISAM U (UIIH)
JIPYTHM 4YJI€HaM CEMbH, CO3/1aHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO NPUHATHS IECHHOCTEH CEMEHHON JKU3HH B
COOTBETCTBHH C TpaauIMsIMH HapoaoB Poccuy;

3) AYXOBHO-HPAaBCTBECHHOI'O BOCTIMTAHUA:

c(pOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHWS, STHYECKOTO TIOBEICHHUS;
CIIOCOOHOCTD OIIEHMBATH CUTYAIHIO U
TPHHUMATH OCO3HAHHBIE PEIIICHH,
OPHMEHTHPYSCH Ha MOPAIbHO-HPABCTBEHHbIE
HOPMBI U1 ICHHOCTH, B TOM YHCJIC B
JACATCIbHOCTH YYEHOT'O;

OCO3HAHHUE JINYHOTO BKIIAa B TIOCTPOCHHUE
YCTOHUUBOTrO OYAyILEro;

3CTECTHYCCKOI'O BOCIIMTAaHUA

SCTETUYECKOE OTHOLIEHUE K MUPY, BKIHOYasl SCTETUKY
ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA,
TPyZla ¥ OOLIECTBEHHBIX OTHOIICHHH;

CIIOCOOHOCTH BOCHPUHHUMATh Pa3INYHbIC BHIBI HCKYCCTBA,
TpaJIuLIuU U TBOPYECTBO CBOEIO U APYTUX HAPOJOB,
OIlYIaTh SMOLMOHAJILHOE BO3JIEHCTBHE UCKYCCTBA;
yOeXIeHHOCTh B 3HAUMMOCTH JJIS IMYHOCTH M 00IIecTBa
OTEUECTBEHHOI'O U MUPOBOI'0 UCKYCCTBA, STHUUECKUX
KyJbTYPHBIX TPaJULUN U HAPOJHOTO TBOPUECTBA;
TOTOBHOCTB K CAMOBBIPaXCHHIO B Pa3HBIX BUIAX
UCKYCCTBA, CTPEMIICHUE MTPOSABIATH KA4eCTBA TBOPUYECKON
JIMYHOCTH;

4) 3CTECTHYCCKOT'O BOCITMTAHUA

3CTETHYECKOE OTHOILCHNE K MUPY, BKJIIOYAs
3CTETHKY HaAy4YHOT'O TBOPYECTBA, IPUCYIIIETO
¢bu3nyecKoi HayKe;

(I)I/I3I/I‘ICCKOFO BOCITMTaHUA:

c(hOpMHPOBAHHOCTH 3/10pPOBOTO M Oe30macHoro oOpasa
JKU3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO;
MOTPEOHOCTh B (PM3MIECKOM COBEPIICHCTBOBAHHH,
3aHATUSIX CIIOPTUBHO-03OPOBUTEIBHON JEATEIbHOCTHIO;
AKTUBHOE HEIIPHUATHE BPEIHBIX PUBBIYEK U UHBIX (HOPM
MPUYMHEHHS Bpea GU3NIECKOMY U ICHXUYECKOMY
3/10pOBbIO;

5) GU3NIECKOTO BOCIIUTAHHS:

c(OpPMHUPOBAHHOCTH 37I0POBOTO U
Oe3omacHOTO 00pa3a KU3HM,
OTBETCTBCHHOT'O OTHOIICHHS K CBOCMY
3I0POBBIO, B TOM YHCJIC 3a CUCT
cobmoaeHus TpeboBaHU Oe30MacHOM
9KCIUTyaTaI[K CPEACTB HHPOPMALIMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI;

TPYJLOBOT'O BOCIIUTAHMSL:

TOTOBHOCTB K TPY/y, OCO3HaHHE IIEHHOCTH MacTEPCTRA,
TpynonroOue;

TOTOBHOCTb K aKTUBHOM JI€STEIbHOCTH TEXHOJIOTHUECKON
U COLMAIIBHOM HAMPABIEHHOCTH, CIOCOOHOCTh
MHUIUHPOBATH, IVIAHKPOBATH U CAMOCTOSITEIILHO

6) TPYZIOBOTO BOCTIMTAHUS:

HHTEpEC K Pa3InIHBIM chepam
npodeccCHOHAIBHOM JeITeILHOCTH, B TOM
YHCJIEe CBA3aHHBIM C (PU3HUKOI U TEXHUKOH,
YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOD
Oyny1eli mpodeccuu U pearn30BbIBATh




BBITIOJIHATh TaKYIO €SI TEJIbHOCTD;
—  HMHTEpecC K pas3audHbIM cepam npodecCHoHaAThHON
JIeATEIbHOCTH, YMEHHE PEali30BbIBATh COOCTBEHHBIC
JKU3HCHHBIC TTaHbI;
—  TOTOBHOCTbH M CHOCOOHOCTH K 00pa30BaHUIO U
€aM000pa30BaHMIO Ha MPOTSHKCHUH BCCH KU3HH;

COOCTBEHHbBIC JKU3HCHHbIE TUIAHBI;

—  TOTOBHOCTH U CIIOCOOHOCTH K 00Pa30BaAHHIO
1 caM000pa30BaHUIO B 00IACTH (HHU3UKH Ha
NPOTSHKEHUH BCEU JKU3HM;

9KOJIOTUYECKOT0 BOCTIMTaHUS:

—  c(hOpMHPOBAHHOCTH IKOJIOTUUECKOHN KYJIBTYPBI,
TMOHUMAaHWE BIUSHUS COIMAIbHO-2KOHOMUIECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATIbHON
cpensl, OCO3HaHHUE III00ANTBHOTO XapakTepa
SKOJIOTUIECKUX TIPoOIIeM;

—  IJIaHUPOBAHHUE U OCYLIECTBIICHUE AEUCTBUM B
OKpY’Kalollel cpesie Ha OCHOBE 3HaHUS Lieei
YCTOIUUBOTO Pa3BUTHUSA YEJIOBEUECTRA,;

—  aKTHBHOE HENpUATHE JeHCTBUH, MPUHOCAIINX Bpea
OKpYy>Karollel cpene;

—  yMEHHE IPOTHO3MPOBATh HEONArONpHsTHHIC
9KOJIOTHUYCCKUEC NMOCICACTBUA NPEATIPUHUMACMBIX
JIEHCTBUH, IPENOTBpAILATh UX;

—  pacIIMpeHHE ONBITA AeATEIHPHOCTH YKOJIOTHYECKON
HaIpaBJICHHOCTH;

7) SKOJIOTMYECKOTO BOCIIUTAHUS:

—  chOpMHPOBAHHOCTH FKOJIOTHUCCKOM
KyJBTYPHI, OCO3HAHHUE TII00ATBHOTO
XapakTepa KOJOTHIECKHUX MPOo0IeM;

— IUJIAaHUPOBAHUE U OCYLIECTBICHUE AEUCTBUN
B OKpY’Kalomiel cpesie Ha OCHOBE 3HAHUS
Lene ycTOH4MBOro pa3BUTHUs
YeJI0BEUYCCTRA;

—  pacmMpeHHe OmbITa ACSITENbHOCTH
9KOJIOTMUYECKOM HAMPaBICHHOCTH Ha OCHOBE
MUMCIOIIUXCS 3HAHWI TI0 (hU3UKE;

LIEHHOCTU Hay4YHOT'O MO3HAHUS:

—  chOpMHPOBAHHOCTH MUPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH MPAKTHKH, OCHOBAHHOT'O Ha JHAJIOTe
KyJIbTYP, CHOCOOCTBYIOILIEI0 OCO3HAHHIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

—  COBEpILIECHCTBOBAHUE SA3BIKOBOM M YNTATEIbCKOU
KYJIbTYpbl KaK CpPEeICTBAa B3AUMOAECUCTBUS MEXIY JIFOJIbMU
Y TIO3HAHUS MUDA;

—  OCO3HaHME LEHHOCTU HAyYHOU e TENIbHOCTH, TOTOBHOCTh
OCYLIECTBJISATh IPOEKTHYIO U UCCIEI0BATENBCKYIO
JIeITENIbHOCTh MHIMBUAYAJIBHO U B IpYyNIIE.

8) eHHOCTH HAyYHOTO MTO3HAHMS:

—  c(hopMHPOBaHHOCTH MHPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHs (PU3UUECKOM HAYKH;

—  OCO3HaHME LICHHOCTHU HAay4YHOUI
JIESITEIbHOCTH, TOTOBHOCTD B IIPOLIECCE
U3ydeHUs (PU3MKH OCYIIECTBIIATh
MIPOEKTHYIO U UCCIIEA0BATEILCKYIO
JACATCIbHOCTD UHAUBUAYAJIBHO U B I'PYIIIEC

B mporuecce qocTuxkeHMsl TMUHOCTHBIX PE3YyJIbTaTOB OCBOEHUS NMPOrpaMMbl 10 (pU3UKe y
0o0yyaroImuxcss  COBEPIICHCTBYETCS ~ SMOLIMOHAJIBHBIA  HMHTEIJIEKT,  MpeJrojararoiui

c(hopMUPOBAHHOCTD:

— CaMOCO3HaHHsA, BKIHOYAronuicro CIIOCOOHOCTh MOHUMATh CBOE OMOIMOHAJIbHOC
COCTOSIHUEC, BUJACTb HAIIPABJICHUSA PA3BUTHA COOCTBEHHOM AMOIIMOHAILHOM C(l)epLI,

OBITh YBEpEHHBIM B ce0e;
— CaMOpEeTyJIHpPOBAaHUS,  BKIIOYAIOIIETO

CaMOKOHTpPOJIb, YMEHHME IPUHHUMATH

OTBCTCTBECHHOCTh 3a CBOC IIOBCICHHC, CIIOCOOHOCTE aaanTUupoOBaTbCA

OMOIHNOHAJIIbHBIM U3MCHCHUAM U IIPOSABIISATH I‘I/I6KOCTB, OBITh OTKPBITBIM HOBOMY;
- BHYTpeHHeﬁ MOTHUBAIu, BKJTIOYAIOIIEH CTPEMIJICHUC K JOCTHIKCHUIO IIEJIN U YCIICXY,

OIITUMU3M, HMHHUIHWATUBHOCTD, YMCHUEC ﬂeﬁCTBOBaTB, nucxoasa nus3 CBOHUX

BO3MOKHOCTEH;

K

— OMIAaTUM, BKJIIOYAOUIeH CHOCOOHOCTh MOHUMATh HMOIMOHAIBHOE COCTOSIHHE
NPYTUX, YIUTHIBATH €0 MPHU OCYIECTBIECHNUHU OOIIEHNUS, CTIOCOOHOCTH K COUYBCTBUIO

" COIICPCIKUBAHUTO,

— COLMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIHOCOOHOCTH BBICTPAWBATh OTHOILICHHS C
JOPYTUMHU JOJbMH, 3a00TUTHCSI, IPOSABIIATH HHTEPEC U pa3periaTb KOHQIUKTHI.

B pesynprare wusydenuss yweOHoro mpenmera Pusuka y oOyuatomerocs OyayT
chopMUpOBaHbl MeTanpeIMeTHbIe Pe3yJbTAThl, OTPAKEHHbIE B YHHBEPCATbHBIX Y4YEOHBIX
YHHUBEpCaJbHbIE  yueOHble JEWCTBUS,

HeﬁCTBHHX, a HUMCHHO — IIO3HABAaTCJIbHBIC
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KOMMYHHUKATHBHbIE YHHUBEpCaJbHbIe y4ueOHble JeHCTBHUA,

y4eOHbIE ICHCTBUS, COBMECTHAS JEATEILHOCTD.

MeranpeameTHble pe3yabTaThl OCBOCHUS IIPEAMETA:

PCTYJIATUBHBIC YHUBCPCAJIILHBIC

WA OCHOBAHUS JIJIsl CPABHEHUS,
Kiaccu(puKauu U 0000IIeHIS;

OTPENENIATH 1SN ICITeIbHOCTH, 3a/1aBaTh
mapaMeTPhl U KPUTCPUH UX JTOCTIHIKCHHUS,
BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS
B pacCMaTPUBAEMBbIX SIBICHUSIX;

BHOCHTH KOPPEKTUBBI B [ICSITEILHOCTD,
OLICHUBATh COOTBETCTBHE PE3yIHTATOB
LEJISIM, OLCHUBATh PUCKH TOCIIEICTBUIN
JIEATEILHOCTH,

pa3BUBATh KPEATUBHOE MBIIUICHHE TIPU
peIlICHUH )KU3HEHHBIX MPOOJIEeM;

MeranpeaMeTrHble | YHUBepcajbHble yueOHble aeiictBus (YY) YTOo4YHeHHbIE YHUBEPCATbHbIE
pe3yJabTarthl, @IrocC Coo yueOHbIe geiictBus (YY) @OII
OTpaskeHHbIEC B COO

YHHMBepCaJbHbIX

yueOHbIX

JelcTBUAX

OBnajieHne a) 0a30BbIC JIOTUYECKHUE ICHCTBUS: 1) 6a30BBIC JTOTHUSCKUEC JCHCTBYSI:
YHUBEPCATbHBIMHI — CaMOCTOSITETBHO (POPMYINPOBATH U — CaMOCTOATENHHO (POPMYITHPOBATE
Y4IeOHBIMH aKTyaJIM3HpOBAThH MpoOIEeMy, aKTyaJIH3UpOBaTh NpooIEMy,
MO3HABATCIbHBIMU paccMaTpuBaTh €€ BCECTOPOHHE; paccMaTpUBaTh €€ BCECTOPOHHE,
ACHUCTBHUAMH: — YCTaHaBJIMBAaTh CYLICCTBCHHBIN IIPU3HAK — OIIPENCIIATh LEJIN ACATCIbHOCTH,

3aJaBaTh MapaMeTpsl U KPUTEPUH UX
JOCTHIKEHHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH U
HIPOTUBOPEUHS B PACCMATPUBAEMBIX
(U3HYECKUX SBICHUAX;

—pa3pabaTsIBaTh IUIaH PEIICHHS
MIPOOJIEMBI ¢ YIETOM aHaln3a
HMEIOIINXCS MATEPUATIBHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

— BHOCUTH KOPPEKTHBHI B
JesITeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB LIENSM,
OLICHUBATh PUCKU MOCIEICTBUH
JeSITeIbHOCTH;

— KOOPAMHUPOBATH U BHITIONHATH
paboTy B yCIOBHUSX pealbHOTO,
BUPTYJIFHOTO 1 KOMOWHHPOBAaHHOTO
B3aNMOJCHCTBUS;

— pa3BUBaTh KPEaTHBHOE MBIIIJICHUE
TIPY pEeIICHNH XU3HEHHBIX ITPO0IIeM.

0) 6a30BBIC UCCIIECIOBATEIILCKHE ICHCTBHS:

BJIaACTHh HABBIKAMH yqe6Ho-
HCCIIEI0BATENIbCKON U IPOEKTHOU
JACATCIbHOCTH, HABBIKAMU pa3pCIICHUA
npo0eM;

CHOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSTEIFHOMY MTOUCKY METOJIOB
pelleHns NPaKTUYeCKHX 3a/a4,
MPUMEHEHUIO PA3IMYHBIX METOJOB
MO3HAHUS;

OBJIAICHUE BUJAMH JEATENBHOCTHU 110
MOJYYEHHIO HOBOT'O 3HAHUS, €r0
MHTEPIPETALIH, IPe0OPa30BaHUIO U
MPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX
CUTyalusdax, B TOM YHCJIC TIPU CO3aHUN
yqe6HBIX " COMMAJIBHBIX ITPOCKTOB;
(hopmupoBaHEe HAYYHOTO THITA MBIIIIJICHHS,
BJIa/ICHUE HAyYHOU TEPMUHOJIOTHEM,
KIIFOUEBBIMH MOHATHSIMU U METOJaMU;
CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE
3a7a4M B 00pa3oBaTebHOM JESITENIbHOCTH U
JKU3HEHHBIX CUTYallUsX;

BBISIBIISITh IPUUUHHO-CIIEICTBEHHBIE CBA3H U
aKTyalIM3UpOBATh 3a7a4y, BbIABUIaTh
THIIOTE3Y €€ PELICHNUs, HAXOAUTh

2) 6a30BbIC UCCIIEIOBATEIILCKIC
ICHCTBHUS:
— BIIJIETh HAYYHOU TEPMUHOJIOTHUEH,

KJIFOUEBBIMH HOHATHSIMH U
MeTOoAaMHU (U3NUECKON HAYKU;

— BJIaACTh HABBIKAMH yqe6Ho-

UCCJIEIOBATENILCKOM U IPOEKTHOM
NeSITeTbHOCTH B 00JIaCTH (DU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOUCKY METOJIOB
peteHust 3a1a4 Gpu3nIecKoro
COJIepIKaHus, IPUMEHEHHIO
PAa3IMYHBIX METO/IOB MO3HAHUS,

— OCYUIECTBIISITh Pa3IUUHbIE BUJIbI

JESITEIBHOCTH TI0 TOJIYYCHHUIO
HOBOT'O 3HAHHMS, €T0 HHTEPIPETALINH,
MpeoOpPa30oBAHUIO U TPUMEHEHHUIO B
Pa3INYHBIX YYCOHBIX CUTYAIHSIX, B
TOM YHCJIE TIPU CO3JaHUH YUCOHBIX
MPOEKTOB B 00J1aCTH (PU3HKH;

— BBISABJIATH HPUYIHUHHO-CJICACTBECHHBIC

CBA3U U aKTyaJIM3UpPOBaTh 3a/1a4vy,
BBIABUT'ATb TUIIOTE3Y €€ PCUICHUS,
HaXOoqUTb apryMmeHThl JJI
J0Ka3aTeiIabCTBa CBOUX




apryMeHTHI VISl I0Ka3aTeIbCTBa CBOUX
YTBEP)KACHHUI, 3a/1aBaTh [IAPaMETPHI 1
KPUTEPUH PEILCHUS;

— aHaTM3MPOBATh IOJIyYCHHBIE B X0O/1€
peLIeHus 3a71a4K Pe3yIbTaThl, KPUHTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

— JaBaTh OLICHKY HOBBIM CHTYaLHsM,
OLICHUBATh PHOOPETECHHBIH OIIBIT;

— paspabaThIBaTh IUIAH PEIICHHUS IPOOIEMBI C
YYETOM aHaJIN3a UMEIOIIIXCS
MaTepHaIbHBIX U HEMaTepUaIbHBIX
pecypcos;

—  OCYILECTBJIATH LIEJICHAIIPABICHHbIH TOMCK
HepeHoca CPeCTB U CII0CO00B IEUCTBUS B
npo(heCcCHOHANBHYIO CPELy;

— yMeTh [IEpEHOCUTH 3HAHHS B
M03HABATEJILHYIO U MPaKTUUECKYIO 00JIacTH
KHU3HEICATSIbHOCTH;

— yMeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX
NpEeIMETHBIX 00JIacTei;

— BBIABUTATh HOBBIC HICH, NIPEIJIarath
OpHTHHAIBHBIC TIOIXObI U PSLICHHS;

— CTaBHUTh NPOOJIEMBI H 3aa4H, JOITyCKAIOLIHE
AIBTCPHATUBHBIC PCUICHUA,

YTBEPIKICHHM, 3a1aBaTh MapaMeTPhl
1 KPUTEPUH PEIICHUS,

— aHAJIM3UPOBATH MOJTYUYCHHBIC B XO/IC
PpeIICHUs 3a]1a4U Pe3yJIbTaThI,
KPUTHYECCKH OIICHUBATh UX
JIOCTOBEPHOCTD, IIPOTHO3UPOBATH
HU3MCHCHHE B HOBBIX YCIIOBHSIX;

— CTaBUTH U (HOPMYITHPOBATH
cOOCTBEHHEBIE 3a/1a4H B
00pa3oBaTeNbHOM ACATSIBHOCTH, B
TOM YHUCIIC IPU U3yUeHUU (DU3HKH;

— J1aBaTh OLICHKY HOBBIM CHTYAIHSsIM,
OLICHUBATh PUOOPETEHHBIN OIIBIT;

— YMETb MEePEHOCHUTh 3HAHUS 10
(u3MKe B MPAKTHYECKYIO 001aCTh
JKU3HENEATEILHOCTH;

— yMeTh HHTCTPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEIH;

— BBIJIBUT'aTb HOBBIC UJCH, npe)lnaraTb
OPHUTHHANBHBIC MTOJXO/IbI 1
pelieHus;

— CTaBHUTh MPOOJIEMBI U 33]1a4H,
JIOMYCKAFOII[IE albTEPHATHBHBIE
pelIeHus..

B) paboTa ¢ uHpOpMaIHeii:

— BJIaICTh HABbIKAMHU MOJYYCHUA
nH(popMaLuK N3 UICTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOATCIIbHO OCYHICCTBIATH
MOUCK, aHAJIN3, CHCTEMATU3ALHIO 1
MHTEPIPETALHIO HHPOpMANH pa3IHIHbIX
BUZIOB U (hopM mpezncTaBieHNS;

— cO03/aBaTh TEKCTHI B PAa3IMIHBIX popmarax c
Y4eTOM Ha3Ha4YeHHs HH(opManuu u
1IeTIEBOI Ay IUTOPHH, BBEIOHpast
ONTHMAIBHYIO (pOpMY IIpENICTAaBICHUS U
BU3YyaJIn3alluu,

— OICHUBATH JOCTOBEPHOCTD, JICTUTUMHOCTDH
nHGOPMALIH, €€ COOTBETCTBHE MIPABOBBIM U
MOPaJIbHO-ITHYECKHM HOpMaM;

— HCIIOJIb30BaTh CPeACTBA MH(POPMAIIMOHHBIX
1 KOMMYHUKAITUOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHHKAaTHBHBIX
Y OpraHM3alMOHHBIX 3314 C COOJII0IEHIEM
TpeOOBaHUI1 IPrOHOMUKH, TEXHUKH
6e301macHOCTH, THTHEHBI,
pecypcocOepexeHHs1, TPaBOBbIX U
STHYECKUX HOPM, HOPM HH(POPMAIIMOHHON
0e30I1aCHOCTH;

— BJIaJICTh HABBIKAMU PACIIO3HAaBaAHUA U
3amuUThl HHpOpMaY, HHHOPMAITMOHHOI
6e3011aCHOCTH JINYHOCTH.

3) pabora ¢ HHpOPMAITUCIi:

— BJI3/IETh HABBIKAMH TIOJIyYECHUS
uHpopMaLuK HU3MIECKOTO
COZIepIKaHUs U3 UCTOYHHUKOB Pa3HBIX
THIIOB, CAMOCTOSITEIBHO
OCYIIECTBIIATH IOKMCK, aHANIN3,
CHCTEMAaTH3AIMIO U HHTEPIIPETALNIO
nH(pOpManuy pa3IMYHEIX BUIOB U
(hopM npenCTaBICHNS;

— OLICHUBATH JIOCTOBEPHOCTD
HHpOPMAIINH;

— UCIIOJIb30BaTh CPEJICTBA
UH(OPMALMOHHBIX U
KOMMYHHUKaIIMOHHBIX TEXHOJIOTHil B
peLeHNH KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX U
OpraHM3alOHHBIX 33]1a4 C
coOmoieHreM TpeboBaHHUN
SPrOHOMHKH, TEXHUKH
0€e3011acHOCTH, TUTHEHBI,
pecypcocOepexxeHus, TPaBOBbIX U
STHYECKUX HOPM, HOPM
UH(POPMAIMOHHON 0€30I1aCHOCTH;

— CO3/1aBaTh TEKCThI (PU3UYECKOTO
COJIepKaHUs B Pa3IM4YHbIX popmarax
C y4eTOM Ha3HauyeHus nHdopManuu
1 TIeTIeBOH ayAUTOPUH, BEIOMpast
ONITUMAIIEHYIO (OpMYy
TIPEICTABIICHUS M BU3YAJIM3alHH.

Osnanenne
YHHUBEpPCaJIbHBIMU
KOMMYHHUKAaTUBHBIM
H IEHCTBHSIMHU:

a) oOIeHue:

—  OCYIIECTBJIATH KOMMYHHKAIIMH BO BCEX
cepax KU3HH;

— pacmo3HaBaTh HeBepOalbHbIC CPECTBA
001IeHNs1, TOHUMATh 3HAaUC€HHE COLIMAIIBHBIX
3HAKOB, PACIO3HABATh NPEANOCHUIKH

1) oOmienwue:

—  OCYIIECTBJIATH OOIIEHHE HA YPOKaX
(HU3KMKK ¥ BO BHEYPOUYHO#M
JIESITEIbHOCTH;

— pacro3HaBaTh MPEIIOCHLTKH
KOH(INKTHBIX CUTYAINHA U
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KOH(JIMKTHBIX CUTyaIlMid U CMATYaTh
KOH(ITUKTHI,

BJIAJCTh PA3IMYHBIMU CTIOCO0aMH OOIICHUS
¥ B3aUMOJIEICTBHS;

apryMEHTHPOBAaHHO BECTH JIUAJIOT, YMETh
CMSTYaTh KOH(DIUKTHBIC CUTYAIUH;
Pa3BEPHYTO M JIOTHYHO M3JIATaTh CBOIO
TOYKY 3PCHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

CcMSATYaTh KOH(DIUKTHL;
Pa3BepHYTO U JIOTHYHO H3JIaTaTh
CBOIO TOUYKY 3pEHHUS C
UCTIONIb30BAaHUEM SI3BIKOBBIX
CpPEACTB.

0) coBMeCTHasI IeATSIBHOCTD:

MIOHMMATb U UCHOJIb30BaTh IPEUMYILECTBA
KOMaHTHON ¥ WHAWBUIYAIbHOW PabOTHI;
BBIOMpPATh TEMATHKY M METOBI COBMECTHBIX
JIEHCTBUH ¢ y9eTOM OOIINX HHTEPECOB U
BO3MOYKHOCTEH KaXKJIOTO WICHA KOJIJICKTUBRA;
MPUHUMATH LENIU COBMECTHON
JIeSITENIbHOCTH, OPTaHU30BBIBATH U
KOOpJUHUPOBATh IEHUCTBUA 110 €€
JIOCTH)KEHUIO: COCTABJIATH IUIaH ACHCTBUH,
pacupenenaTb poju ¢ y4eTOM MHEHUH
YYaCTHHKOB OOCYKIATh PE3yIbTATHI
COBMECTHOH paboTEHI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIAIa U
Ka)XJIOTO YYaCTHUKA KOMAHIBI B OOIIHIA
Pe3yIbTaT MO pa3paboTaHHBIM KPUTCPHUSIM;
npe):[naraTb HOBBIC HpOGKTLI, OLICHUBAThH
UACH C O3 HOBHU3HBI, OpI/IFI/IHaJ'H)HOCTI/I,
MPaKTUYECKOW 3HAUHMOCTH;
KOOPAWHHUPOBATH U BHIIOIHATE PaboOTy B
YCIIOBUSAX PeaibHOr0, BUPTYAIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOICHCTBHS;
OCYLIECTBJISATh IO3UTUBHOE CTPATErMUECKOE
MOBE/ICHUE B PA3JIMYHBIX CUTYALHX,
TIPOSIBIATE TBOPUECTBO M BOOOpaKEHHUE,
OBITh HHUI[HATUBHBIM

2) coBMeCTHasl IeATSIbHOCTD:

MOHMMATh U HCIIOJIb30BATh
MPEeNMYIIECTBA KOMAHAHON U
WHIUBHUIYaJIbHOI paboTHI;
BBIOMPATh TEMATHUKY ¥ METO/IBI
COBMECTHBIX JIEHCTBUH C y4ETOM
00IIMX UHTEPECOB, U
BO3MOKHOCTEH Ka)JIOTO WieHa
KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOU
JIESTEIIbHOCTH, OPTaHU30BBIBATH 1
KOOPJMHUPOBATH ICHCTBHS T10 €€
JIOCTHKEHHIO: COCTABIIATH IIJIaH
JIEHCTBUH, pacIpeneNaTh POJIH C
Y4ETOM MHEHHUH YJaCTHUKOB,
00CyXIaTh pe3ynbTaThl
COBMECTHO# paboThI;

OIIEHUBATh Ka4yeCTBO CBOETO
BKJIa/1a ¥ K&KIO0T0 Y4acTHHKA
KOMaH/IbI B OOIIUI pe3yabTaT Mo
pa3paboTaHHBIM KPUTEPHSIM;
IpeJlaraTh HOBBIEC IIPOCKTHI,
OLICHUBATbh W/ICH C TTO3UIUHI
HOBU3HBI, ODUTHHAIBLHOCTH,
MPaKTHYECKOH 3HAYNMOCTH;
OCYIIECTBIISITH TO3UTHBHOE
CTpaTern4ecKkoe MoBeJCHUE B
Pa3IUYIHBIX CUTYalHsIX, IPOSIBIATh
TBOPYECTBO U BOOOpakeHHE, ObITH
WHHIMATHBHBIM.

Osnazenue
YHHUBEPCATbHBIMH
PEryJIATUBHBIMH
JNEWCTBUSIMU

a) cCaMOOpTaHMU3aIIVsI:

CaMOCTOSTENIFHO OCYIIECTBIIATh
MTO3HABATEJIBHYIO JIESITEIbHOCTD, BBISBIAT
npo0JIeMbl, CTaBUTh U (HOPMYIUPOBATH
cOOCTBEHHBIE 3aJa4ll B 00pa30BaTEIbHON
JIeSITEIIbHOCTH W )KU3HEHHBIX CUTYAIVSIX;
CaMOCTOSATENILHO COCTABIIITH IUIaH PEIICHHS
poOJIEMBI ¢ YIETOM MMEIOIIMXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
IPEeANOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;
pacmmpsATh paMKH y9e0HOTO MpeIMeTa Ha
OCHOBE JIMYHBIX MTPEIIOYTECHUH;

JIenaTh OCO3HAHHBIN BHIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTb 3a PEIICHHE;

OLICHMBATh NPUOOPETEHHBIN OMBIT;
Croco0CcTBOBaTh (POPMUPOBAHUIO U
MPOSIBJICHUIO [UPOKON 3PYIULIUU B PA3HBIX
o0acTsX 3HaHWH, TOCTOSIHHO TIOBBIIIATH
CBOM 00pa30BaTENbHBIN U KyJIBTYPHBII

1) camoopranu3zamnus:

CaMOCTOSTENILHO OCYILECTBIIATh
MO3HABATEJILHYIO JIESITENbHOCTD B
obnactu GpU3MKK U aCTPOHOMUH,
BBIABIIATH MIPOOJIEMBI, CTABUTH 1
(opMyIHpPOBaTH COOCTBEHHEIE
3a7a4H;

CaMOCTOSATENILHO COCTABIIATD IUIaH
pEeLICHUs paCYETHBIX U
KaueCTBEHHBIX 3aJiay, IUIaH
BBITIOJTHEHHS IPAKTHYECKOM
paboThI ¢ yUETOM UMEIOIUXCS
pecypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U IPEANIOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CHUTYallHsIM;
pacmmpsaTh paMKu y4eOHOTO
IpeMeTa Ha OCHOBE JIMYHBIX
HPENOYTEeHHH;

JieniaTh OCO3HaHHBIN BBIOOD,
apryMeHTHpOBAaTh ero, OpaTh Ha
ce0st OTBETCTBEHHOCTh 32
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YPOBEHb;

pelieHue;
OLICHUBATh PHOOPETEHHBIH OIIBIT;
croco0CTBOBAThH (POPMUPOBAHHIO U
TPOSIBIICHUIO PYAUIMH B 00TaCTH
(H3UKH, TOCTOSHHO MOBBIIIATH
CBOI1 00pa30BaTEIbHEIN U
KYJbTYPHbI YPOBEHb.

0) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCHTh
KOPPEKTHBEI B ACSTEIBHOCTD, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IEIIM;

BIIaJI€Th HaBBIKAMH II03HABATECILHON
pedaexcun kak 0CO3HAHHS COBEPIIAEMBIX
JIEHCTBUI U MBICJIUTENBHBIX IPOLIECCOB, UX
pe3yNbTaTOB U OCHOBAaHUM;

UCIIOJIb30BaTh IPUEMBI PeIICKCHH JIIS
OLICHKH CHTYaIllH, BEIOOpa BEPHOTO
peLIeHus;

YMETh OLICHUBATH PUCKHU U CBOCBPECMCHHO
MMPpUHUMATh PCHICHUA 10 UX CHUIKCHUIO,

B) 9MOIIMOHAIbHBII HHTEIJIEKT,
MPEeAToIaraomui ¢hOpMUPOBAHHOCTD:
CaMOCO3HaHUsI, BKITIOYAIOIIET0 CIIOCOOHOCTh
MOHMMATh CBOE SMOLMOHAIBHOE COCTOSIHHUE,
BUJICTH HANIPABJICHUS PA3BUTHS
COOCTBEHHOW IMOIIMOHAEHON Ceprl, OBITh
YBEpPEHHBIM B ce0e;

caMOoperyJIMPOBaHuUsl, BKIIOUAIOIETO
CaMOKOHTPOJIb, YMCHUEC IPUHUMATH
OTBETCTBEHHOCTb 3a CBOE MOBE/ICHHE,
CHOCOOHOCTH aaNTUPOBAThCA K
SMOIOHAIBEHBIM U3MEHEHUSIM U IIPOSIBIIST
THOKOCTb, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBALINH, BKJIIOYAIOIICH
CTpEeMJICHHE K TOCTIDKCHHUIO IENN U YCIEXY,
ONTHMU3M, HHAIIMATHBHOCTh, yMEHHE
JIeWCTBOBATh, HCXO/IS1 U3 CBOMX
BO3MO>KHOCTEH;

SMITATHH, BKJIKOYAIOMIEH CITOCOOHOCTD
MOHMMATh YMOIMOHAILHOE COCTOSTHHE
JIPYTHX, YYUTBIBATh €r0 MPU
OCYIIECTBJIICHNU KOMMYHHKAIUH,
CHOCOOHOCTH K COUYBCTBHIO U
COIIEPEKUBAHUIO;

COILMAIBHBIX HaBBIKOB, BKJIIOYAIOIINX
CIOCOOHOCTH BBICTPANBATh OTHOLIEHUS C
JIPYTHMHU JIFOIbMH, 3a00TUTHCS, IPOSBISTh
MHTEPEC U pa3peiaTb KOHQINKTHI;

2) CaMOKOHTPOJb:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM,
BHOCUTb KOPPEKTHUBEI B
JIeSITeILHOCTD, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISIM;
BJIAJICTh HaBBIKAMU
MTO3HABATEIIFHON peIeKcHn Kak
OCO3HAHHUA COBEPIIAEMBIX
JNEHUCTBUI 1 MBICITUTEIbLHBIX
MIPOIIECCOB, UX PE3YIBTATOB U
OCHOBaHUM;

HCTIOJIb30BaTh MPHUEMbI Pe(ICKCHH
JUTS OLICHKU CUTYalluH, BEIOOpa
BEpPHOTO PEILLICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PELLEHUS O UX
CHIDKCHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTBI
JIpYTUX IIPU aHAIHU3E Pe3yIbTaToOB
JIeSITETLHOCTH.

T) IpHUHATHE ceOs U IPYTHUX JIOACH:

MPUHUMATH Ce0s1, MIOHUMAasi CBOU
HEIOCTATKU U JTOCTOUHCTBA,

MPUHUMATh MOTHUBBI U aPTyMEHTHI APYTHX
JIFO/IeH TIPH aHAIM3E PE3YJIbTaTOB
JIEATENBHOCTH,

MPHU3HABATH CBOE MPABO M IIPABO APYTHX
JIIOJICH Ha OINOKH;

pa3BUBaTh CIIOCOOHOCTH IIOHUMATh MHP C
MO3UIIMHU IPYTOTO YEIOBEKA.

3) npuHSATHA ce0s U qPYTUX:

MPUHUMATH ce0s, TIOHNMasi CBOU
HEIOCTAaTKU M JOCTOWHCTBA;
MPUHUMATh MOTHBBI M apPTyMEHTbI
JIPYTHX MIPH aHATU3E PE3yIbTaTOB
JIESITETTBHOCTH;

MIPU3HABATh CBOE MPABO M IIPABO
JIPYTHX Ha OIIHOKY.

OcBoenue yuebHoro npenMera Ousuka JOIHKHO CIOCOOCTBOBATH (POPMUPOBAHUIO 0OLIMX

KOMIIeTEeHIIUM
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OK 01. BeiOupats cmocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesITeIbHOCTH
MPUMEHUTEIBHO K Pa3IMUYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEJICTBA IIOWUCKA, aHAJIW3a W HMHTEPIpPETALUU
uH(popMalui, 1 UHQOPMALIMOHHBIE TEXHOJOTUHU JUIS BBIMOJIHEHUS 3a7ad MpoQecCHOHANbHON
JESITEIIbHOCTH;

OK 03. IlnmanupoBaTh U peai30BBIBaTh COOCTBEHHOE MPO(PECCHOHAILHOE U JINYHOCTHOE
pasBUTHE, NPEANPUHUMATEILCKYIO JEATEIBHOCTh B MPOQecCHOHaNbHON cdepe, UCIOonb30BaTh
3HAHUS 10 NMPaBOBOW U (PMHAHCOBOM I'PAMOTHOCTH B Pa3IMYHbIX KU3HEHHBIX CUTYAIUX;

OK 04. O¢ddexTrBHO B3aMOAEHCTBOBATH M pabOTaTh B KOJUIEKTUBE  KOMAH/IE;

OK 05. OcyuiecTBisiTh YCTHYIO M MUCbMEHHYI0O KOMMYHHUKAIIUIO Ha TOCYJIapCTBEHHOM
s3bpike Poccuiickoit @eepaiinu ¢ yaeToM 0COOCHHOCTEH COLIMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA;

OK 06. IlIposBisaTh TIpaXIaHCKO-MATPUOTHYECKYIO MO3UILIMIO, JAEMOHCTPUPOBATH
OCO3HAHHOE IIOBEJIEHUE HAa OCHOBE TPAAUIMOHHBIX POCCUICKUX JyXOBHO-HPABCTBEHHBIX
LEHHOCTEH, B TOM YHUCJIE C YYETOM TapMOHM3AIMH MEXHAIIMOHAIBHBIX U MEXPEIUTHO3ZHBIX

OTHOILICHUN, TPUMEHSATH CTAHJIAPTHl AaHTUKOPPYIIIIMOHHOTO MTOBEICHUS;
OK 07. CopneiicTBOBaTh COXpPAaHEGHUIO OKPYXKAIOIIEH Cpeabl, pPecypcocOepexeHuIo,

INPUMCHATL 3HAHUA 00 H3MEHEeHUH Kiiumara,

MMPUHIUIIBI

3¢ PEKTUBHO AEHCTBOBATH B YPE3BBIYAWHBIX CUTYALIUsX;

OK 08. Hcmnonb30Barh cpecTBa PU3NYECKON KyIbTYpPbl ISl COXPAHEHUS U YKPETLJICHUS
3JI0pPOBBSI B TIpoLecce MPOPeCcCHOHATBEHOM eI TEIEHOCTH M MOJIEPKAaHUS HEOOXOJMMOTO YPOBHS
($u3MIeCcKOoil MOATOTOBICHHOCTH;

oomux kommereHnuii DPIroC CIIO 10.02.05 O6ecneuenne

CooTHOlIEHHE

UHGpOPMaLHOHHOM

0€30IaCHOCTH

PE3YJIbTATOB U METANIPECAMETHBIX pPe3yJibTaTOB

ABTOMATH3UPOBAHHBIX

OepexIJIMBOro0  IPOU3BOJICTBA,

CHCTEM, JJUIHOCTHBIX

O0mue KOMNEeTeHIUU
®dIrocC CI10 10.02.05

JIM4YHOCTHBIE Pe3yIbTaThI
POII COO

Mertanpeamernbie pe3yabtatbl @OII COO

nuppoBoi TpaHchOpMaLIUU

OK 01. Beibupath 8) neHHocTu Hay4HOro no3HaHus: | OBNajeHHe YHHUBEPCAILHBIMU  T03HABATEIbHBIMU
CIOCOO0BI pelIeHUs 3a1a4 — c(hOpMHUPOBAHHOCTH JEACTBHUAMH:
poheCCHOHATBHOM MHUPOBO33PCHUS, 1) 6a30BbIC JTIOTUYECKUE ICHCTBHS:
ACATCIIbHOCTH COOTBETCTBYIOILIETO —  CaMOCTOATEIHHO (OPMYIIHPOBATH U
IIPUMEHHUTENBHO K COBPEMEHHOMY YPOBHIO aKTyaJIM3HpOBATH MPOOIEMY, PACCMATPHUBATH €€
Pa3IMYHBIM KOHTEKCTaM; Pa3BUTHSA HayKH, BCECTOPOHHE;
JIOCTH>KEHUSIM HAy4YHO- | —  OMNpPENeNATH IeTH NeITeIbHOCTH, 33/1aBaTh
TEXHUYECKOTo Iporpecca H mapaMeTphl U KPUTSPUH UX JOCTIKEHIS,
OOLIECTBEHHOW — NPAKTUKH, | —  BBIABIATH 3aKOHOMEPHOCTHU M IIPOTHUBOPEYHS B
3a CYET IIOHMMAaHMA PO paccMaTprBaeMbIX (PU3NUECKHX SIBICHUSIX;
MH(DOPMALIOHHBIX —  pa3pabaTsIBaTh IUIaH PEIICHUS TPOOIEMBI C
pecypcos, Y4ETOM aHaJIu3a UMEIOLINXCS MaTEPUAIbHBIX U
MH(OPMAIHOHHBIX HEMaTepUaJibHbIX PECYPCOB;
1poneccos U | —  BHOCHTH KOPPEKTHBBI B ICSITEIILHOCTD,
HH@’OPMaHIfOHHHX OIICHUBATh COOTBETCTBUE PE3YIbTATOB IENISIM,
TeXHOJIOrMM B yCJIOBHAX OLIEHUBATh PUCKH TOCIIEACTBHI A€ TETBHOCTH;

KOOPAWHHUPOBATH U BHIIOIHATH PaboOTy B

MHOTHX  chep  KH3HH YCIOBUAX PEANbHOT0, BUPTYaIbHOIO U
COBPEMEHHOT0 00IIECTBA; KOMOMHUPOBAHHOTO B3aUMOJIEHCTBYS;

— OCO3HaHHE UCHHOCTH | _  naspuBaTh KPEATUBHOE MBIIUIEHHE PU PEIIEHUH
HAy4HOHl  JEATEIbHOCTH, KUZHEHHEIX TIPOGIIEM.
TOTOBHOCTL  OCYILECTBIAITE | ) GazoBble HCCeNOBATENBCKHE ICHCTBHS:
TIPOCKTHYIO | —  Brajerh Hay4HO# TEPMHHOIOTHEH, KIIOUEBBIMHU
HCCIIC0BATEIBCKYIO TIOHATHAMH ¥ METOaMH (DM3MUECKOH HAyKH;
JIeATELHOCTD

WHAWBUIYAJIbHO U B ITPYIIIIC.

BIIQ/IETh HABBIKAMU Y4eOHO-UCCIIE0BATEIHCKOM
Y TIPOEKTHOM JeSATEIILHOCTH B 00JaCTH (PU3UKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY MTOWCKY METO/IOB PEIISHHS
3a7a4 (PU3UYECKOTO COJICPIKAHUS, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB IMO3HAHMS,
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—  OCYILIECTBIISITH PA3INIHbIC BUIBI ACATCIBHOCTH
IO MOJIYYCHUIO HOBOTO 3HAHUS, €r0
MHTEPIPETALUH, IPEOOPA30BAHUIO U
MPUMEHCHHUIO B Pa3JIMYHBIX YICOHBIX
CUTYyAIIMSAX, B TOM YHCIIC TIPU CO3JJAHUU YICOHBIX
MPOCKTOB B 00JIACTH (DPU3UKH;

—  BBISBIATH IPUYUHHO-CIICICTBCHHBIC CBA3U U
aKTyaJH3HpPOBATh 33734y, BBIBUTaTh THIIOTE3Y
ee PeLICHHs, HAXOAUTh apI'yMEHTHI ISt
JIOKa3aTeJIbCTBA CBOUX YTBEPIK/ICHUIL, 3a/1aBaTh
napaMeTpsl U KPUTEPUH PEIICHHUS;

—  aHaAIU3MPOBATh MOITYYCHHBIC B XOJIC PEIICHHUS
3aj1a4y pPe3yabTaThl, KPUTHUSCKH OLCHUBATh UX
JIOCTOBEPHOCTD, TPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSX;

—  CTaBUTH U (HOPMYITHUPOBATH COOCTBEHHBIC 3a1aUH
B 00pa30BaTEIbHOM EATSILHOCTH, B TOM YUCIIC
MIPY U3YYCHHUU (PU3UKHY;

—  J1aBaTh OICHKY HOBBIM CHUTYAI[HsIM, OICHHBATh
MPUOOPETEHHBIH OIBIT;

—  yMETh IEPEHOCHUTh 3HAHUS N0 (HU3UKE B
MPAKTHYECKYIO 00JIACTD )KU3HEASSITENbHOCTH;

—  yMETh HHTETPUPOBATH 3HAHHUS M3 PA3HBIX
MpeIMETHBIX ObJacTei;

—  BBIIBUTATh HOBBIC HJICH, MIPEIJIAraTh
OPHUTHMHAJILHBIC TIOAXO0/IbI U PEIICHHS,

—  CTaBWTh MPOOJIEMBI U 3aJ1a4H, JTOIMYCKAIOIINE
aJIbTCPHATHBHBIC PEIICHHUSL.

OK 02. Mcnonb3oBaTh
COBpEMEHHBIE CPEJICTBA
MIOUCKa, aHAIIn3a U
HHTEPIPETaLH
nHpOpMALUN 1
UH(POPMALMOHHBIE
TEXHOJIOTUH JJIST
BBITIOJIHEHHS 3324
npodhecCHOHATBHON
JIeATeNIbHOCTH;

OBiajieHHe YHHUBEPCAIbHBIMH  I03HABATCIHHBIMHU

JIEUCTBUSAMU:

3) pabora ¢ HHpOPMAITUCIi:

— BJIaJIeTh HAaBBIKAMH TIOJTy4YCHUS HH(OpMAITHA
(pU3NIECKOTO CoIepKaHHs U3 UCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATE TIOUCK,
aHaN3, CHCTEMAaTH3AINIO0 U MHTEPIIPETAIIUIO
WHPOPMALIUHU Pa3THIHBIX BUAOB U (GopM
MIPEICTaBIICHHUS,

— OIIEHUBATh JOCTOBEPHOCTh HH(POPMAIIUH;

— HCIOJIb30BaTh CPEICTBA HHPOPMAIIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U
OpTaHU3aIMOHHBIX 33]1a4 ¢ COOII0ACHIEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH,
THTHCHEBI, pecypcocOepeskeHus, IPaBOBBIX U
ATHYECKUX HOPM, HOPM HHPOPMAITHOHHON
0e30I1aCHOCTH;

— CcO37aBaTh TEKCTHI (DU3UUECKOTO CONCPNKAHUSI B
pasmuyHBIX (opMaTax ¢ yYETOM Ha3HAUYCHUS
UHQOPMAIIMK U IICJICBOW ayJAUTOPHH, BHIOUpast
ONTUMAJIEHYIO bopmy Npe/ICTaBICHUS u
BU3YaJIM3aIUH.

OK 03. [TmanupoBate u
peann30BbIBaThH
cOoOCTBEHHOE
npodeccruoHabHOE U
JIMYHOCTHOE Pa3BUTHE,
MPEANPUHUMATETBCKY O
JIeSTeIbHOCTh B
poheCCHOHATBHOM
ctepe, UCIIOTB30BATH
3HAHMS 110 IPABOBOH U

6) TpyI0OBOTO BOCTIUTAHUS:

HHTEPEC K  Pa3InIHbIM
chepam mpodeccnoHaTHLHOM
JACATCIBHOCTH, B TOM YHCJIC
CBS3aHHBIM C (QU3HUKOH W
TEXHUKO, yMCHHE
COBEpILATH OCO3HAHHBIH
BEIOOp Oynmymiei mpodeccun
u peau30BhIBATH
CcOOCTBEHHBIE JKU3HEHHBIC

OBHa}IeHI/Ie YHUBEPCAJIBHBIMHU PETYIATUBHBIMHA

IEUCTBUSIMU:

1) camoopranu3amnus:

—  CaMOCTOSTENFHO OCYIIECTBIISITh
MO3HABATEJIFHYIO  JEATENbHOCTh B 00JIacTH
(GM3MKM M acTPOHOMHH, BBISBIATH HPOOJIEMBI,
CTaBUTH ¥ POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

—  CaMOCTOSITENBHO COCTaBJSATh IUIaH PEIICHMS
pacdeTHBIX M Ka4yeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHMSI TIPAKTHUECKON paboThl ¢ y4eToM
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(uHaHCOBOM
pPaMOTHOCTH B
Pa3IUYHBIX )KU3HEHHBIX
CUTYAIHSIX;

IIJIaHEI;
TOTOBHOCTh M CITOCOOHOCTBH K
00pa3oBaHMIO u

caM000pa30BaHHMIO B 00JIaCTH
(pU3MKK Ha MPOTSKEHNUH BCei
JKH3HU;

MMEIOIINXCS pecypcos, COOCTBEHHBIX
BO3MOXXHOCTEH U MPEATIOUTEHUN;

JIaBaTh OIIEHKY HOBBIM CHUTYyalUsIM;

pacuMpaTh paMKH y4eOHOro mpeaMera Ha
OCHOBE JIMYHBIX IIPEIIIOYTEHU;

JleniaTh OCO3HAHHBIH BBIOOp, apryMEHTHPOBATh
ero, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEILICHUE;
OLICHMBATh MPUOOPETEHHBIN OMBIT;
cocoOCTBOBaTH (POPMHUPOBAHUIO U TIPOSBICHUIO
SPYAUIE B 00macTH (U3WKH, TOCTOSHHO
MOBBILIATH CBOH 00pa3oBaTeNbHBIN u
KyJIbTypHBII yPOBEHb.

2) CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CUTYalLUsIM, BHOCUTh
KOpPPEKTHUBBI B IEATEILHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HABBIKAMU TIO3HABATEIHHOMN pediekcuu
KaK OCO3HaHUs COBEPLIAEMBbIX JEHCTBUU U
MBICJIIUTCIIBHBIX HpOHeCCOB, ux pe3yJ'H>TaTOB nu
OCHOBaHUM;

HCTIOJIB30BaTh MPUEMBI PEQIICKCUH IS OLICHKU
CUTYAIINH, BHIOOPA BEPHOTO PEIICHHUS;
OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh
pELICHHUS [0 UX CHUKEHUIO;

MPUHUMATh MOTHBBI U ApTYMEHTHI JPYTUX IpU
aHaJln3e pe3yJIbTaToOB AESTEIbHOCTH.

OK 04. DddexTrBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHJIe;

8) IEeHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMHUPOBAHHOCTH
MHPOBO33PEHHS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pasBUTHS (HU3UIECKOH
HAyKH;

OCO3HAHHUE IIEHHOCTH
Hay4YHOM JIeATEILHOCTH,
TOTOBHOCTB B IPOLIECCE
U3yUeHHs QU3HKH
OCYIIECTBIIATh IPOEKTHYIO U
HCCIIeTOBATENBCKYTO
JIEATENLHOCTD
UHIVBUAYAJIBHO U B IPyIIIE

OK 05. OcyiecTBisaTh
YCTHYIO U TUICBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYTapCTBEHHOM SI3BIKE
Poccuiickoit ®enepanuun
C Y4ETOM OCOOCHHOCTEH
COLIMAIBHOTO K
KYJBTYpHOTO KOHTEKCTA;

OBnazieHne yHHMBEpPCAIbHBIMU KOMMYHHUKATHBHBIMU
IEUCTBUSIMU:
1) obuienue:

OCYIECTBIISITh OOILIEHNE HA YPOKax (pU3NKH U BO
BHEYPOYHOI! NesTeIbHOCTH;

pacIo3HaBaTh MPEAIOCHUIKN KOHPIMKTHBIX
CUTYaIli ¥ CMST4aTh KOH(IUKTBHI;

Pa3sBEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOYKY
3pEHHS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMECCTHasA NCATCIIBHOCTD:

MOHUMATh U HCIIOJIb30BATh IPEUMYIIECTBA
KOMaHHON ¥ WHAWBUIYAIbHOH pabOTHI;
BBIOMpPATh TEMATHKY M METOJBI COBMECTHBIX
JIEHCTBU ¢ yueTOM OOIUX HHTEPECOB, U
BO3MOXHOCTEH Ka)KJI0r0 4I€Ha KOJUIEKTUBA;
MIPUHUMATH IeJTH COBMECTHOM JEATENbHOCTH,
OpPraHU30BBIBATh U KOOPIUHUPOBATH ACHCTBHS
O €€ JIOCTM>KEHUIO: COCTABIIATh IUIaH ACHCTBHH,
pacnpesensaTs pojii ¢ y4eTOM MHEHUH
YYaCTHHKOB, 00CYXKJaTh pe3yIbTaThl
COBMECTHOH paboTHI;

OLICHUBATh KAYECTBO CBOETO BKJIAA U KaXKJOr0
Y4acTHHKA KOMaHJBI B OOl pe3yJIbTaT 1o
pa3paboTaHHBIM KPUTEPHSIM;

IpeJUIaraTh HOBBIC IPOCKTHI, OIICHUBATh UACH C
MO3HUIINN HOBU3HBI, OPUTHHAIIBHOCTH,
MPaKTUYECKOW 3HAYHUMOCTH;

OCYIIECTBJIITh ~ MO3UTUBHOE  CTPATETUYECKOE
MOBEJCHHUE B PA3IMUHBIX CUTyallUsX, NPOSBIATH
TBOPYECTBO u BOOOpaxxeHue, OBITH
UHULAATHBHBIM.

OBnajeHue  yHHMBEPCANBHBIMH  PEryJIATUBHBIMU
JIeCTBUSAMU:
3) npuHATHA ceOs U IPYyTHX:

IIPUHUMATh ce6;1, IIOHUMAaA CBOU HEAOCTATKH U

15




JOCTOMHCTBA,;
HPYHUMATh MOTHBBI U aPTYMEHTHI IPYTHX TIPH
aHAIM3e Pe3yIbTATOB [CATEIBHOCTH;
MPH3HABATH CBOE MPABO U MPABO APYTHX Ha
OLIHOKY.

OK 06. IIposBnaTs
IpaXxJIaHCKO-
MaTPUOTUYECKYIO
MTO3UILIMIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEICHHUE
Ha OCHOBE
TpaIULMOHHBIX
POCCHUMCKHUX JyXOBHO-
HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHCIIe
C Y4eTOM rapMOHU3aIUH
MEKHAI[MOHAJIBHBIX U
MEXKPEJIUTHO3HBIX
OTHOUICHUH, IPUMEHATh
CTaHJapTHI
aHTHKOPPYHIHOHHOTO
MOBEJCHHUS;

1) rpa’xJaHCKOT0 BOCIIMTaHMUS:

c(hOpMHUPOBAHHOCTH
TpaXITaHCKOU TIO3UITUHN
obyuarolerocs Kak
AKTUBHOTO ¥ OTBETCTBEHHOTO
YJIeHa POCCUICKOT0
o0111ecTBa;

MIPUHATHE TPAIUIIHOHHBIX
00IIIEYETOBEYECKHAX
TYMaHUCTUYECKHUX U
JIEMOKPATHICCKHIX
LIEHHOCTEH;

TOTOBHOCTH BECTH
COBMECTHYIO JICATCIILHOCTh B
HHTEpECcax rpaaaHCKOro
oOIIecTBa, y4acTBOBAaTh B
CaMOYTIpaBIICHUH B
oOpa3zoBaTenpHON
OpTaHU3aINH;

YMEHHE B3aUMOJCHCTBOBATH C
COLMATEHBIMU MHCTUTYTaMH
B COOTBETCTBUHU C UX
(YHKIMSIMU M Ha3HAUYCHHEM;
TFOTOBHOCTb K T'yMaHUTapHOU
Y BOJIOHTEPCKOU
JIESITeTbHOCTH;

2) naTpHOTUYECKOI'0 BOCITUTAHUA:

3)

c(OpMUPOBAHHOCTH
POCCHICKOH TpaXk1aHCKOH
UAECHTUYHOCTH, MaTPUOTU3MA;
LEHHOCTHOE OTHOILLIEHHE K
rocy1apCTBEHHBIM CUMBOJIAM,
JIOCTUKEHUSM POCCUMCKUX
YUEeHBIX B 00J1aCTH (HU3UKU U
TEXHUKE;
JTyXOBHO-HPAaBCTBEHHOTO

BOCITMTaHUS

c(hOpPMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS,
ITHYECKOTO TOBEICHHUS;
CIOCOOHOCTH OLICHUBATH
CHUTYAIHIO U IPUHHUMATh
OCO3HAHHBIE PEIICHHUS,
OPHUEHTHUPYSACHh Ha MOPaJIbHO-
HpPaBCTBEHHBIC HOPMBI U
ICHHOCTHU, B TOM YUCJIC B
JACATCIBHOCTH YYCHOT O,
OCO3HAHHE JINYHOTO BKIa1a B
IIOCTPOECHUE YCTONYUBOIO
Oyaymero;

OK 07. CopelicTBOBaTh
COXPaHEHHIO
OKpYKaroIIe cpeipl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HAHHS 00
HM3MEHEHHH KIIuMaTa,

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

chopMHPOBAHHOCTD
IKOJIOTHYECKOM KyJIbTYPBL,
OCO3HaHHE II106aIbHOTO
XapakTepa 3KOJOTHYECKUX
npobiiem;
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TTPUHIUIIBI 6epe)KJ'II/IBOF0 — IUIAaHUPOBAHUE U

TIPOU3BO/ICTBA, OCYIIIECTBJICHHE JIEUCTBUI B
3¢ PeKTHBHO OKpYy’KaloIel cpese Ha
JIeCTBOBATh B OCHOBE 3HAHMS IIeNeH
Ype3BhIYANHBIX YCTOHYHUBOTO PAa3BUTHUSA
CUTYalIUsX; YeJI0BEYECTBA;
—  pacumMpeHHe OmbITa
JIeATeIIbHOCTH
9KOJIOTHISCKOM

HaIpaBJICHHOCTH HAa OCHOBE
HMEIOIINXCI 3HAHUN 1O

buzmke;
OK 08. Ucnonp3oBaTh 5) ¢pu3MUECKOTO BOCTIUTAHHUS:
cpencTBa GU3MIECKOH — chOopMHPOBAHHOCTH
KyJIBTYPbI IS 300poBOro M 0e30MacHoOro
COXpaHEHHs U obpa3za JKHM3HHU,
YKPETJICHUS 3I0POBBSI B OTBETCTBEHHOT'O OTHOLICHUS
nporecce K CBOEMY 3/I0pPOBBIO, B TOM
po¢eCCHOHATBHOM YHCJIe 33 CUCT COOJOJICHHUS
JeSITeIbHOCTHU U TpeboBaHWiI  Oe30macHOM
MO/ IePIKAHUSI 9KCILTyaTaluu CpencTB
HE0OXOMMOT0 YPOBHS nH(pOpPMAMOHHBIX "
(bu3nIecKoit KOMMYHHKaIMOHHBIX
HOATOTOBJICHHOCTH; TEXHOJIOT Ul

4) 3CTETHYECKOr0 BOCITUTAHHUS:

—  DCTETHYECKOE OTHOIICHHUE K
MUpY, BKIIIOYasi ICTETHKY
Hay4HOT'O TBOPYECTBA,
npucyero GpU3NIecKoi
HayKe.

IIpeaMeTHbIe pe3y/IbTaThl OCBOCHHS YueOHOro npeamera ®@usuka

1) chopMHUpOBaHHOCTH TPEACTABICHUH O POIM W MecTe (PU3MKH M aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOHl KapTMHE MHpa, O CcHCTeMOoOpasyrouled posn (UMK B Pa3BUTUU
€CTECTBEHHBIX HayK, TEXHUKH U COBPEMEHHBIX TEXHOJIOTUH, O BKJIaJIe POCCUHCKUX U 3apyOeKHBIX
yUeHbIX-(DU3UKOB B pa3BUTHE HAYKH; TOHUMaHUE (GU3NUECKOH CYIIIHOCTH HAaOI0JaeMbIX SBJICHUN
MUKPOMHpA, MAaKpOMHUpAa W Meramupa; [OHUMaHHE pOJIM ACTPOHOMHUU B MPAKTHUECKOMN
JeSITeIbHOCTH 4YelloBeKa M JlalbHEHIeM Hay4YHO-TEXHMUYECKOM pa3BUTHM, POJNU (U3UKHU B
bopMUpOBaHUM Kpyrozopa M (yHKUMOHAJIBHOM TIpaMOTHOCTH YeJlOBEKa JJIs pEeLIeHUs
IIPAKTUYECKUX 3a7ad;

2) cpopMUPOBaHHOCTb YMEHHUH paclo3HaBaTh (u3MUeckue SBICHHUS (TpoLEecChl) U
OOBSICHATh HX Ha OCHOBE M3YyYEHHBIX 3aKOHOB: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHENHOE JIBUJKEHUE, CBOOOJHOE MaJieHue TeJl, IBUKEHHE IO OKPY>KHOCTH, HHEpLuS,
B3aMMOJIeiCTBHE Tell, KojebaTeabHOe JBHKEHHME, Pe30HAHC, BOJIHOBOE IBIKEHUE; TUdy3us,
OpOYHOBCKOE JBM)KEHME, CTPOEHHUE >KMJIKOCTEH M TBEpIBIX TEJ, U3MEHEHHE 00beMa Tesl NpHU
HarpeBaHuu (OXJIAXJEHUH), TEIJIOBOE DPAaBHOBECHE, HCHApeHUe, KOHJIEHCalus, IUIaBJICHHE,
KpUCTAJIJIM3alUsl, KHUIIEHHWE, BIAXXHOCTh BO3/yXa, CBS3b CpeAHEW KHWHETUYECKOW BSHEpPruu
TEIUIOBOTO JBIMKEHHSI MOJIEKYJI C aOCOIOTHOM TeMIepaTypoii, MOBBIIIEHNE JIaBICHUS Ta3a Mpu
€ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHHSI Ta3a B
M30IIpOLECCAX; AIEKTPU3ALIMS TeJl, B3aUMOJEHCTBHE 3aps/10B, HATPEBAaHUE ITPOBOJAHHUKA C TOKOM,
B3aMMOJICIICTBIE MAarHuTOB, 3JEKTPOMAarHUTHAs WHAYKLMS, ACHCTBHME MAarHUTHOTO TIOJSI Ha
IOPOBOJHUK C TOKOM W JBWXKYIIMHCSA 3apsl], 3JIEKTPOMAarHUTHbIE KoJieOaHHWS U BOJIHBI,
NpSIMOJIMHEHHOE  pacHpoCTpaHEHUE CBETa, OTpaK€HUe, IMpesioMIIeHHe, WHTep(epeHus,
Tudpakiuus ¥ MoJsApu3alus CBeTa, AHUcIepcus cBeTa; (oTolrnekrpuueckuil addekr, ceroBoe
JIaBJICHUE, BO3HUKHOBEHHME JIMHEHYAaTOro CIEKTpa aToMa BOAOpPOJAA, €CTECTBEHHas U
HCKYCCTBEHHAs palOAKTUBHOCTH;
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3) BIajcHWE OCHOBOIONATAIONIMMH (U3MUYECKUMHU TOHATHSAMH W  BEIHMYMHAMH,
XapaKTepU3yIOUMMH  (U3UYECKUE MPOLECcChl (CBSA3aHHBIMU C MEXaHHMYECKHM JIBH)KEHUEM,
B3aMIMOJICHICTBHEM TEJI, MEXaHUYECKHUMH KOJICOaHUSIMU W BOJIHAMH; ATOMHO-MOJICKYJISPHBIM
CTPOCHHMEM BEILIECTBA, TEIUIOBBIMU IPOLECCAMU; JJIEKTPUUYECKUM W MAarHUTHBIM TOJSIMH,
AIIEKTPUYECKUM TOKOM, JJICKTPOMATHUTHBIMH KOJICOAHUSIMH W  BOJHAMH, ONTHYCCKUMHU
SBJICHUSIMU; KBAHTOBBIMHU SIBIICHUSIMHU, CTPOCHHUEM aToMa U aTOMHOTO Sipa, paAH0aKTUBHOCTHIO);
BIIQJICHUE  OCHOBOINOJIATAIOUIMMU  ACTPOHOMHUYECKMMH  MOHSATHUSIMH,  MO3BOJISIOLIMMU
XapakTEepU30BaTh IMPOLECCHI, IPOUCXOMASIIME Ha 3BE3/1aX, B 3BE3JHBIX CHUCTEMaxX, B
MEXTaJIaKTHYECKOU cpefie; IBUKEHNE HeOECHBIX TeJ, SBOJIIOLNIO 3B€3/ U BeenenHoi;

4) BnageHue 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMHU (3aKOH BCEMUPHOT'O TATOTECHUS,
I, II n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMsI MEXAHWYECKOW 3HEPrUH, 3aKOH COXPaHEHUS
MMITYJIbCa, MPUHLHUI CYNEPHO3ULUUU CHJ, MPUHLMUII PABHONPABHOCTH WHEPUUAIBHBIX CUCTEM
0TCUE€Ta; MOJEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS BEIECTBA, FA30BbIE€ 3aKOHBI, MEPBHIN
3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAaHEHHUsI FIEKTPUUECKOro 3apsaa, 3akoH Kyiona, 3akoH Oma
JUISL ydacTKa 1enu, 3akoH OMa JiJIsl TOJIHOM 3JIEKTPUYECKOM 1ienu, 3akoH Jxoyns - Jlenua, 3akon
3JIEKTPOMAarHUTHOW HWHAYKLUWUH, 3aKOH COXPAHEHUS JHEPrud, 3aKOH MPSAMOJIUHEHHOIO
pacrpocTpaHeHHUsI CBETa, 3aKOH OTPaKEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETA; 3aKOH COXPaHEHUS
SHEPIrHM, 3aKOH COXPAHEHHUs HUMITYJIbCA, 3aKOH COXPAHEHHUs 3JIEKTPUUECKOro 3apsjlia, 3aKOH
COXpaHEHHUs MacCOBOI'0 YMCIIA, MOCTYJaThl bopa, 3aKOH paglMoaKTUBHOTO pacraja); YBEpeHHOE
HCIIOJIb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEH Mpu aHanu3e (GU3NMUECKUX SIBICHUN U MPOIIECCOB;

5) yMeHue YUYUTHIBATh TPAHUIBl NPUMEHEHHS W3YYCHHBIX (PU3UUYECKUX MOJCIICH:
MaTrepuaibHas TOUKa, MHEpLUalbHasi CUCTEMA OTCUETA, U/I€ATIbHBIN I'a3; MOJIETIU CTPOEHHUS ra3oB,
JKUJKOCTEN M TBEPBIX TEJl, TOUCUHBIN SJICKTPUUCCKUM 3apsil, AIepHasi MOJIE]b aTOMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHn: (PU3NUecKux 3aaay;

6) BIaJICHHEC OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHHWS, HUCIIOJIbE3YEMbIMH B (DU3HKE:
MPOBOAUTH TMPSIMbIE U KOCBEHHBbIE M3MEpeHHUs (PU3MYEeCKHX BEIMYMH, BbIOWpas ONTUMAbHBII
Ccroco0 H3MEpEeHUsT M HCIONb3yS HM3BECTHBIE METOJbl OILICHKH TMOTPEIIHOCTEH H3MEpPEHUH,
MPOBOAMTH HCCIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C KCIOJIB30BAHHEM MPSMBIX
U3MEPEHHM, OOBSCHATH MOJTYYEHHBIE PE3YJIbTAaThl, UCIONB3Ys (HU3UUECKUE TEOPHH, 3aKOHBI U
MOHSTHUS, W JieJaTh BBIBOJBI; COONOJATh MpaBujia O€30MacHOr0 TpyAa MpH MPOBEIECHUU
MCCJIEIOBAHMM B paMKax yuyeOHOT0 SKCIIEPUMEHTa U y4eOHO-HCCIIeIOBATEIHCKON JACSITEIIBHOCTH
C HCIOJIb30BaHUEM HHU(POBBIX HW3MEPUTENBHBIX YCTPOHCTB U J1aOOpaTOPHOTO OO0OPYIOBAHUS;
c(hOopMUPOBAHHOCTH MPEJCTABICHUN O METOAaX MOJIYUSHHUSI HAYUYHBIX aCTPOHOMHYECKUX 3HAHUH;

7) chOpMHUPOBAHHOCTh YMEHUS pPellaTh pacUETHBIE 3a7]auu C SIBHO 3aJaHHON (PHU3HUECKOI
MOJICJIbIO, UCTIONB3Ysl (U3MYECKUE 3aKOHBI U MPHUHIUIBI;, HA OCHOBE aHAJIN3a YCIOBUS 3a/lauu
BBIOUpaTh (PU3NYECKYIO MOJIEINb, BBIICTATh (U3NYECKUE BEIUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE
JUISL €€ pelIeHus, MPOBOIUTh pacyeThl M OICHUBATH PEATBHOCTh TMOJYUYEHHOTO 3HAYEHUS
dbuznyecKkoil  BENMUMHBI, peliaTh  KAayeCTBEHHBbIE  3a/layd, BBICTpaWBas  JIOTHYECKH
HEMPOTHUBOPEUYUBYIO IIEMTOYKY PACCYKIECHUHN C ONOPOI Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH 1
buznueckue SBICHHUS;

8) chopMuUpPOBaHHOCTh YMEHHSI TPHUMEHSTH IOJTYYEHHBIC 3HAHUS I OOBSICHEHUS
YCIIOBUHM NpOTeKaHUsI GU3UUYECKUX SIBICHUN B IPUPOJIE U JIJISI MPUHATHUS IPAKTUUECKUX PEIICHUN
B TIOBCEJHEBHOW KHU3HU NS oOecrmeueHUs 0€30MacHOCTH TMpU OOpameHuH ¢ OBITOBBIMHU
npudbopaMyd MW TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHsI 3/I0pPOBbS M COOJIOJIEHUS HOPM
HKOJIOTMUYECKOTO TOBEACHUS B OKPYXKAIOIIEH cpele; MOHUMaHUuEe HEOOXOIUMOCTH MPUMEHEHHS
JOCTIKCHUH (PU3MKHU U TEXHOJIOTHH ISl palldOHAIBHOTO TIPUPOIOTIOIH30BAHNS,

9) cdopMuUPOBaHHOCTh COOCTBEHHOW TO3UIMH MO OTHOMICHHIO K (DU3HUECKON
uH(popMaIuu, TMOJydaeMOd U3 pa3HbIX HWCTOYHUKOB, YMEHHUW WCIOJIb30BaTh IH(POBHIC
TEXHOJOTUH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
Hay4YHO-TIOMYJIIPHON WHGOpPMAIMK; Pa3BUTHE YMEHHH KPUTHYECKOTO aHajau3a IOoJydaeMoun
uHpOpMaLNH;

10) oBmamenne ymMmeHUsIMHA pabOTaTh B TPYIIIE C BHIMOJHEHUEM PA3IUYHBIX COIUATBHBIX
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poneli, TmIaHWpOBaTh pabOTy TPYNIbL, PalUOHAIBLHO paCHpeAeisiTh ACSITeIbHOCTh B
HECTaHJIAPTHBIX CUTYyalMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)JOTO M3 yYaCTHUKOB TPYMIBI B
peleHne paccMaTpUBaeMOU POOIIEMBI;

11) oBnagenue (chOpMHUPOBAHHOCTH NMPEACTABICHUI) MpPaBUIAMH 3alUCH (PU3HUECKHUX
dbopMmyI pernbedHO-TOUCHHON cucTeMbl 0003HadeHmit JI. Bpaiins (1 clienbiX u CITaboBUASIINX
o0yyJaromuxcs).

3. COJEPXKAHUE YUYEBHOI'O IIPEJIMETA ®U3UKA (FA30BbIil YPOBEHbD)

Pa3znen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUS.

®dusuka - Hayka 0 mpupone. Hayunesle MeToapl MO3HAHUA OKpYykaromero mupa. Posib
IKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (pu3NUYECKUX SBJICHUN M MporieccoB. Hayunbie rumore3sl. Ouznyueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pons u mecto ¢usmku B GOpMHPOBAaHMHM COBPEMEHHOW HAy4HOW KapTHHBI MHpA, B
MPAKTUYECKOM IS TETbHOCTH JIIOICH.

JlemoHcTpamuu.

AHanoroeie u U(PPOBBIC U3MEPUTEILHBIC PUOOPHI, KOMITBIOTEPHBIC TATUNKH.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka

Mexannueckoe aBwkeHHE. OTHOCHUTENBHOCTh MEXaHWYECKOro MABMKeHud. Cucrema
otcuera. Tpaekropus.

[lepemenienue, ckopocTb (CpelHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOPEHHE
MaTepualbHOM TOUKH, MX MPOEKIMU HA OCU CUCTeMbl KoopAauHaT. ClioKeHHe NepeMEIleHU u
CJII0’KEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPAMOJIMHEWHOE ABMXKEeHHE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMELICHUS MAaTEPUAIIBHON TOYKU OT BPEMEHH.

CBoboaHoe najzenue. Y cKopeHrue cBOOOIHOTO MaIeHusl.

KpuBonuneiiHoe naBukeHue. J[BUKEHHE MaTEpUATBHOM TOYKU 10 OKPYXHOCTHU C
IIOCTOSIHHOM 10 MOJYJIFO CKOPOCTBIO. YTIIOBast CKOPOCTb, IMHENHas CKOopocTs. [lepuon n yacrora
oOpaiueHus. LleHTpocTpeMUTENBHOE YCKOPEHHUE.

TexHudyeckue ycTpoiicTBAa M TNPAKTHYECKOE IPUMEHEHHE: CIHUIOMETD, JBHIKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE NepeIadH.

JleMOHCTpanuu.

Mopenbs cucTeMsl 0TCUETa, WUTFOCTPALMS KHHEMATHUECKUX XapAKTEPUCTUK JBUKEHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpomEeHHOro MO YII0OM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

DKCIEPUMEHT, JIa0OpaTOpHBIE PAOOTHI

N3ydeHne HepaBHOMEPHOI'O IBUKEHUS C LEJIbIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

UccnegoBanue  COOTHOIICHHMS ~ MEXAY  NYTSIMH, NOPOWJIEHHBIMH  TEJIOM  3a
MIOCJIEIOBATEIbHBIE pPAaBHBIE ITPOMEXKYTKHM BPEMEHM IPH PABHOYCKOPEHHOM [JBHKEHHH C
HayaJbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yueHne nBUKEHN IAPUKaA B BI3KOW KUIKOCTH.

W3ydenune qBUXKEHUS Tela, OpPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.
[Ipunnummn otHocuTensHOCTH ["anunes. [lepolii 3akoH HeroToHa. IHEpLnanbHbIe CHCTEMBI
OTCYeTa.
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Macca tena. Cuna. [lpuniun cynepnosunmu cui. Bropoit 3akon Herotona ais
MaTtepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepraibHBIX TOYEK.

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

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

Tpenne. Bunsl Tpenus (mokosi, ckoibxeHus, kaueHus). Cuia tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadduiment tpenus. Cuna conpoTuBIeHUS
NP ABUKCHUU TeJla B KUJKOCTH WIH rase.

[ToctynaTenbHoe U BpamaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tela.

MoMeHT cuiibl OTHOCHUTENIBHO oOcu BpaieHus. Ilnedo cuibl. YciaoBusi paBHOBeCHs
TBEPJOTO TEJA.

Texnuueckue yCTpOCTBA W MPAKTUYECKOE MPUMEHEHHE: MOIIIUITHUKHA, JBUKECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanuuu.

SIBrieHrE MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CnoxxeHue CHil.

3aBUCHUMOCTD CHJIBI YIIPYTOCTH OT JeOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOIbEME U NaJACHUU.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBust paBHOBecUs: TBEpAOro Tenia. Buibl paBHOBECHS.

DKCIEpUMEHT, 1a00PaTOPHbIE paOOTHI

Nzyuenne nuxenus Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3MHOBOM
oOpasrie, oT ux nedopmaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOIO TeJla, UMEIOIIET0 OCh BPALICHUS.

Tema 3. 3akoHbl COXpaneHus: 6 MexaHuxe.

Hmnysbsc MaTepuanbHON TOUKH (Tela), CUCTEMBI MaTepHAIbHBIX TOUEK. MIMITybe CHITBI U
M3MEHEHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprusi MarepuaibHoil Touku. Teopema 00 M3MEHEHUM KHUHETHYECKON
JHEPIUH.

[lorenunaneHas oHeprus. IloTeHuuanbHas dHeprus ynpyro aepopmMupoBaHHON
npyxuHsbl. [loTeHnnanbHas sHeprus Tenaa BOIM3HM MOBEPXHOCTH 3EMITH.

[loTeHunanpHble U HEMOTEHLIMANbHBIE CUJBL. CBS3b pPabOTHl HEMOTEHUMAIBbHBIX CHII C
VU3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue n Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCcTpoNCTBAa U MPAKTUYECKOE NIPUMEHEHHE: BOJOMET, KOIEp, MPYKUHHBIN
IIACTOJIET, IBUKEHUE PAKET.

JleMOHCTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

[lepexoxa moTeHIIMATLHON YHEPTUU B KHHETHYECKYIO U 00paTHO.

DKCrepuMEHT, 1ab0paTOpHbIE pabOTHI

N3ydenne abCOMOTHO HEYHPYroro yjaapa ¢ MOMOLIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI ¢ U3MEHEHHEM MEXaHMYEeCKOW PHEpPruu Teja Ha
IIPUMEPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Paznen 3. MojiekyasipHas pu3uka U TEPMOAMHAMUKA.
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Tema 1. OcHo8bl MONEKYAAPHO-KUHEMUYECKOU MeOPUL.

OcHOBHBIE MTOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 000CHOBAHHUE.
Bpoynosckoe nsmxkenue. nddysus. Xapakrep ABIKEHUS U B3aUMOJICHCTBUS YaCTHUI BELIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPAbIX Tell U 00BbSICHEHUE CBOICTB BELIECTBA HA OCHOBE
TUX Mojenei. Macca u pazmepsl Mosekyil. KonnuectBo BewectBa. [loctosHHas ABorapo.

TennoBoe paBHoBecue. Temneparypa u ee uzmepenue. lllkana remnepatyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJIPHO-KUHETHUECKON TEOpHUH
ujeanpHOro rasa. AOCONIOTHasg TemIiepaTypa Kak Mepa CpedHell KHHETHYECKOH SHepruu
TEIJIOBOIrO JABMKEHHS yacTull ra3a. [lIkama remneparyp KenbBruna. ['a30Bbie 3aKOHBI. Y paBHEHHE
MenneneeBa-Kianeiipona. 3akon JlanpToHa. M3ompoueccsl B HACAIbHOM Ta3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. [ paduyeckoe mpencTaBieHUE M30IMPOIECCOB: HM30TEPMa, HM30X0pa,
n3obapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

JleMoHcTpanum.

OmnbITH, OKa3bIBAIOUIME JAUCKPETHOE CTPOCHHME BEIIeCTBa, QoTrorpaduu MomeKym:
OpPraHUYECKUX COECTUHEHMII.

OmnbiTel 10 U y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOECHCTBUA.

Monens, WUTIOCTpUpYIOLIas IPUPOIY JaBJICHUS ra3a Ha CTEHKU COCya.

OnBITHL, WIUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

DKCIEpUMEHT, 1a00PaTOPHbIE paOOTHI

Omnpenenenre Macchbl BO3IyXa B KJIAaCCHOM KOMHATe Ha OCHOBE H3MEpeHHil oObema
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/ly apaMeTPaMU COCTOSIHUSL Pa3peKeHHOT0 rasa.

Tema 2. OcrHogbl mepmMoOOUHAMUKU.

TepmoauHaMuueckass cucteMa. BHYTpeHHSS dHEPryus TEPMOAVMHAMUYECKON CUCTEMBI U
crocoObl ee u3MeHeHus. KoanuecTBo TemaoTel U padoTa. BHyTpeHHss sHEprust 0AHOATOMHOIO
UJICABHOIO ra3a. Buel Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3IIy4CHHE. Y IeIbHas
TEIUIOEMKOCTBH BellecTBa. KoMuecTBO TEIUIOTHI IPU TEIUIONEpe1aye.

[lonstue 06 ammabatHom mnpouecce. llepBblil 3akoH TepMoauHaMuku. IIpumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

BTtopoii 3akoH TepmoannamMuki. HeobpaTuMOCTh TPO1IECCOB B MPUPO/IE.

TennoBble MamuHbl. [IpuHIMIIEL 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus sHEpruu
B TerioBbIx MamuHax. KoadduurenTt nonesnoro nerictus temnoBoi MamumHel. Lukn Kapro u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTEeTUKH.

TexHuyeckue yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: JBUTATEb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

JleMoHcTpanum.

V3MeHeHMe BHYTPEHHEH SHEprum Teia NpU COBEPUICHHH pabOThI: BBUIET NMPOOKU U3
OyTBUIKH O] ACWCTBUEM CXKAaTOT0 BO3/AyXa, HarpeBaHue 3(hrpa B JIaTYHHOU TpyOKe MyTeM TpEeHUs
(BUICOIEMOHCTpAIIHS ).

V3MeHeHHne BHYTpEHHEH SHEprUH (TeMIIepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT Mo aguabaTHOMY PaCIIUPEHUIO BO3ayXa (OTBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, ABUraTeNsi BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOT'O JIBUTaTEsl.

DKCrepuMeHT, 1ab0paTopHbIe pabOTHI

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. Aepecamnvle cocmosinus seujecmaa. Pazoewvle nepexoowl.
[TapooOpazoBanue u KoHneHcanwus. Vcnapenme wu  kurmeHue. AOCOTMIOTHAS |
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OTHOCHUTEIIbHAs BIAKHOCTh BO31yXa. HachImeHHbIH map. YaenbHas TermioTa napoodpazoBaHusl.
3aBUCUMOCTh TeMIIEpaTypbl KUIIEHUS OT JaBJICHHUS.

Teepmoe Teno. Kpucrammueckue u amopgHbIe Tesia. AHU30TPOIHS CBOHCTB KPUCTAJUIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuaiibl. [lnaBneHue u Kpuctammzanus. Y aenbHas
teruioTa aBneHus. Cyonumanmsi.

VYpaBHeHHe TEII0BOro HanaHca.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP U TCUXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYSHHS] COBPEMEHHBIX MaTepUalioB, B TOM UKCJIe HAHOMAaTEePHAJIOB,
Y HAaHOTEXHOJIOTHH.

JleMoHcTpanum.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHUH.

Crioco6bl U3MEPEHHS BIAKHOCTH.

Habntonenne HarpeBaHus M IUIaBJICGHUS KPHUCTAJUIMYECKOro BellecTBa. JleMoHCTpanus
KpUCTAJUIOB.

DKCrepuMeHT, 1ab0paTopHbIE pabOTHI

N3mepenne OTHOCUTEIHLHOM BIaKHOCTH BO3TyXa.

Pa3nen 4. DiiekTpoanHaAMUKA.

Tema 1. Dnexkmpocmamuxa.

OnexTpuzauus Ted. OIEKTpUYecKUi 3apsa. JlBa BHIa D3IEKTPUUYECKHX 3apsiioB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYIPOBOJIHUKN. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apspoB. 3akoH Kymona. ToueuHbl  JIEeKTpUYECKUR  3apsia.
Onexkrpuueckoe nose. HanpsokeHHOCTh 2dnekTpuueckoro noss. IlpuHunmn cyneprnozunuu
ANEKTPUYECKUX MOJIeH. JINHNKM HANPSI)KEHHOCTH IEKTPUYECKOTO MOJIA.

PabGora cun anekrpocraruyeckoro nmoiss. Ilorennuman. Pa3HoCTh NOTEHIMAJIOB.
IIpOBOTHHUKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM 110JIE. JIM3IIEeKTpUYecKasi IPOHULIAEMOCTb.

OnexrpoeMkocTb. KoHzeHcaTOp. DJEKTPOEMKOCTh IUIOCKOIO KOHJEHCATopa. OJHEpPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpoucTBa M NPAKTUYECKOE INPUMEHEHME: DIIEKTPOCKOI, DJIEKTPOMETD,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB, KOHAEHCATOP, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

JleMoHcTpanum.

YCeTpoUCTBO U IPUHIUIT ACUCTBUS JIEKTPOMETPA.

B3anmonencTere HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE M0JIE 3apsSKEHHBIX TEIl.

[IpoBOHMKY B 3IEKTPOCTATHYECKOM IIOJIE.

OnexTpocTaTHYecKas 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOWAAW IIJIACTHH,
paccTOsTHUSA MEKy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

DKCIIEpUMEHT, 1a00opaTopHbIe paboThI

N3mepenue 371eKTpoeMKOCTH KOHIEHCATOPA.

Tema 2. IlocmosinHwlll s1ekmpudeckuti mox. Toku 6 paziuunvlx cpedax. neKkmpuieckuti
mox. Ycnoeus cywecmeosanus snexkmpudecko2o moka. HMcmounuxu moka. Cuna moxa.
Ilocmosinunwiii mok.

Hamnpsioxenue. 3akon Oma ai1g yyacTka 1emnu.

DneKTpuueckoe COTIPOTHUBIICHUE. VY nenbHoe COIPOTHUBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOTHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlkoynsi-JIeHa. MOIIHOCT 3JE€KTPUYECKOTO TOKA.
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DOneKTpoABMKYyLIasl CUjla U BHYyTPEHHEE COIPOTUBIIEHUE NCTOYHUKA TOKA. 3aKkoH OMa 1715
MOJTHOM (3aMKHYTOM) AJIeKTprIecKkoi memu. KopoTkoe 3aMbIkaHue.

OneKTpoHHas MPOBOAMMOCTb TBEPIAbIX METaUIOB. 3aBHUCUMOCTb COIPOTHUBIICHUS
METaJUIOB OT TemuepaTypbl. CBEpXIPOBOAUMOCTb.

DnexTpuuecKkuid TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W INpPUMECHAs HPOBOJUMOCTb IOJYIPOBOJHHUKOB.
CgoiictBa p-n-nepexoxa. I[loaynpoBoIHUKOBBIE IPHOOPHI.

DOJNeKTpUYecKuil TOK B pacTBOpax M pacilaBax 3JIEKTPOIUTOB. DJIEKTPOIUTHYECKAs
U CCOIUAIS. DIEKTPOIIU3.

DneKkTpruyeckuil TOK B razax. CaMoCTOSATEIbHbIN U HECAMOCTOSTENbHBIN pa3psia. MosHus.
IIna3zma.

TexHuueckue ycTpoHCTBA M IPaKTHUECKOE INPUMEHEHHUE: aMIEepMETp, BOJIBTMETP,
peocTar, ICTOYHUKH TOKA, JIEKTPOHArpEeBaTEIbHBIE TPUOOPHI, 3JEKTPOOCBETUTEIIbHBIE IPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHbI  JIHOJ, TEPMHUCTOpPbl M  (OTOPE3UCTOPHI,
[IOJIyIPOBOIHUKOBBII 1MOJ1, TaJbBaHUKA.

JleMoHcTpanum.

W3mepenue cuiibpl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTh CONPOTHUBICHHS LMIMHIPUYECKUX MPOBOJHMKOB OT JUIMHBI, IUIOIIAIH
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMeriaHHOE COeIMHEHHE TPOBOIHUKOB.

[IpsiMoe u3MepeHue 3IIeKTPOABMKYIIEH cuibl. KOpOoTKoe 3amMblKaHUE TajJbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOAUMOCTD JUOJIA.

DKCIEepUMEHT, 1a00pPaTOpHbIE paOOTHI

N3ydenune cMeIaHHOrO COeAMHEHUS PE3UCTOPOB.

W3mepenue 2iEKTPOABMKYLIEH CHUJIBI HMCTOYHMKA TOKa U €ro BHYTPEHHEIO
COINPOTHBIICHUS.

HabGmronenue snexrpomnusa.

Tema 3. Macnumnoe none. dnekmpomacHumHas, UHOYKYUsL.

[TocTostHHBIE MarHuTHl. B3aumoaeicTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE IMOJe€.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cyneprno3uuuy MarHUTHBIX MTOJIEH. JIMHUKM MarHUTHON
uHayKuud. KapTuHa AMHUN MarHUTHOW MHYKLWHU MOJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oje mpoBOAHMKA ¢ TokoM. KapTuHa JUHUN WHAYKIIMM MarHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBLEBOIO NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmozeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna AMriepa, ee MOJyJIb M HallpaBIICHUE.

Cuna JlopeHna, ee MOIyJlb W HampaBiieHHe. [[BkeHHE 3apsDKEHHOM YacTUIBI B
OJIHOPOJAHOM MarHuTHOM mose. Pabora cuiel Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MAarHUTHOM WHIYKIUU.
DIIEKTPOABMKYIIAS CUJIa MHAYKIMU. 3aKOH 3JIEKTPOMarHUTHON MHAYKIMU Papajes.

BuxpeBoe snexrtpuyeckoe mosie. DNEKTPOJBIKYIIas CUja WHAYKUHWHA B IPOBOJHUKE,
JBIDKYIIIEMCS TIOCTYTIaTEILHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuio JleHna.

NuayKkTUBHOCTB. SIBIEHUE CAMOMHAYKIMH. DIEKTPOABMKYIIAS CHJIa CAMOUHIYKIIHH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMATHHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN AJIEMEHTAPHBIX YaCTUII, UHTYKIIMOHHAS T1€Yb.
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JleMoHcTpanuu.

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM I10JIEM.

JIvHUM MHOYKIMY MarHUTHOTO HOJIS.

B3anmopencTere 1ByX POBOAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE MNEKTPOMArHUTHOW NHIYKIIMH.

IIpaBuio JleHna.

3aBUCUMOCTD 3JIEKTPOJBHKYILEH CUIIbI MHAYKIMH OT CKOPOCTH M3MEHEHHSI MarHUTHOIO
IIOTOKA.

SIBneHne caMOMHITyKIIMH.

DKCIEepUMEHT, J1a00paToOpHbIe PAOOTHI.

W3y4eHre MarHuTHOIO TOJIS KaTYIIKH C TOKOM.

HccnenoBanue 1eiCTBUSA OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUS MIEKTPOMarHUTHOM NHIYKIIVH.

Pazgen 5. Kojieoanus 1 BOJIHBI.

Tema 1. Mexanuueckue u 21eKmpoMazHUmHule KONeOaHUs.

KonebarenbHas cucrema. CBoOogHble MexaHMueckue kojebaHus. ['apmoHuueckue
konebanus. Ilepmon, dactora, amrumtyna u ¢asa konebanuid. [IpyKUHHBI MasTHUK.
MaremaTtnueckuii MassTHUK. Y paBHEHHE rapMOHMUYECKUX Kosebanuii. [IpeBpalenue s3nepruu npu
rapMOHUYECKHUX KOJIEOaHUsX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KOjie0aHHUS B HIE€ATBHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHS MEXIYy MEXaHWYeCKMMU W O3JIEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPrHM B HIEAIbHOM KojeOaTeIbHOM
KOHTYDE.

IIpencraBnenue o 3aTyXxarolmmx KoieOaHUsIX. BbIHYXI€HHbIE MEXaHHUUECKUE KOJIeOaHuUs.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbii TOk. CHHYCOUAIBbHBINA IEPEMEHHBIM TOK. MOITHOCTh NEPEMEHHOTO TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenada M MOTPEOICHHE IEKTPUUECKONW SHEPIHUU.
OKOJIOTUYECKME PUCKH TpU MPOU3BOJCTBE AJEeKTpodHepruu. KynbTypa ucCnoiab30BaHUSA
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHu4eckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHWE: DIIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

JleMoHcTpanum.

HccnenoBanue napaMeTpoB KojiebaTeIbHOM ccTeMbl (IIPY>KUHHBIA UM MaTeMaTHYeCKUH
MasITHHK).

Habmronenue 3aTyxaroonmx Koiedanui.

HccnenoBanue cBONCTB BBIHYX/IEHHBIX KOJI€OaHUH.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmmorpaMMbl — (3aBUCHUMOCTH  CHJIBI  TOKa M HANpPSOKEHHWsT OT BPEMEHM)  JUIS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc nmpu mocienoBaTeabHOM COEAVMHEHUN PE3UCTOPA, KATYIIKA MHIYKTHBHOCTH U
KOH/JIEHCATOopaA.

Mopenb TuHUN IEKTPOIIepEaadH.

DKCIIepUMEHT, 1a00opaTopHbIe PadOThI

HccnenoBanmne 3aBUCUMOCTH NEPUOA MaJIbIX KOJIEOAHU Tpy3a HA HUTH OT JJIMHBI HUTU
Y Macchl rpysa.

HccnenoBanne TmepeMEHHOrO0 TOKa B ILENM W3 IOCIEIO0BAaTEIbHO COECIMHEHHBIX
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KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuyeckue u 31eKmMpOMASHUMHbLE GOIHUL.

MexaHnueckue BOJIHBI, yCJIoBUs pacnpocTpanenus. [lepuog. CkopocTs pacpocTpaHeHus
U JuimHa BOJHBL. [lomepeuHsle W TpoaosibHBIE BOJHBL. MHTepdepeHuus u audpakius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBMS M3JIy4EHHUs DJIEKTPOMATHUTHBIX BOJH. B3aumnas
opuenranus BekTopoB E, B, v B anexkrpomaruutHoi BojgHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHe, IpeloMJIeHHe, mojsdpu3auus, audpakuus, uHTeppepeHuus. CkopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJH. [IpMeHEHHE 2IE€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

[IpyHIMIIBI paguOCBs3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsA3HEHNE OKPYKAtOIIEH CpeJIbl.

TexHudyeckue yCTpoiCcTBa M MPAKTHYECKOE NMPUMEHEHHE: MY3BIKaJIBHBIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JUArHOCTHKa B TEXHUKE W MEAMIMHE, pajap, pajuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedgon, CBU-meusb.

JleMoHcTpanuu.

OO6pa3oBaHue U paclpoCTPaHEHUE ONEPEYHBIX U MPOJOIbHBIX BOJIH.

Konebmromnieecs Ten0 Kak UCTOUHUK 3BYKa.

HabnroneHue oTpaxeHus U MpeJoMIIeHUs MEXaHUUECKUX BOJIH.

Habmronenne narepdepeHnnn u qudpakini MEXaHHIECKUX BOJTH.

3BYKOBOH PE30HAHC.

HaGnronenne cBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYJIOW M YacTOTOM
KoJie0aHui.

HccnenoBanne CBOWCTB — 3JEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, IPEIOMIICHHUE,
noJsipu3aus, Iudppakuus, “HTepdepeHus.

Tema 3. Onmuxka.

I'eomeTpuueckas ontuka. [IpsmonuHeiiHOe paclipoCTpaHEHNE CBETA B OTHOPOJHOU Cpefie.
JIyu cBera. ToueuyHBI HICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxxeHHs cBeTa. IlocTpoeHne n300pakeHUN B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHBI TPETOMJICHUS CBeTa. AOCOJIOTHBIM TIOKa3aTesb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHBI yron IOJHOIO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus csera. ClioxHbIH cocTaB Oenoro cera. L[Ber.

Cobuparone U paccenBaromiue JUH3bL. ToHKas nuH3a. DOKYyCHOE pacCTOsHUE U
ONTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparouX U pacCEenBaIOIINX
nuH3ax. @opMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

BonnoBast ontuka. MHrepdepenuus cBeta. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakus ceera. JudpakunoHHass pemietka. YclioBue HaONMIOACHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIHOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoicTBa M NpaKTUYECKOE MpPHUMEHEHMEe: OYKM, Jyma, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOIIL, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PAKIIMOHHAS PEILIETKA,
HOJIIPON .

JleMoHcTpanum.
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[IpsmonuHeitHOE pacnpoCcTpaHEeHUE, OTPaXKEHHEe W MpeioMiieHHe cBera. OnTmueckue
IPUOOPHI.

[Tonnoe BHyTpeHHee oTpaxeHnue. Moienb CBETOBO/IA.

HccnenoBanue CBOMCTB M300paykKeHHM B JIMH3aX.

Mopenu MUKpOCKOTIa, TEJIECKOIa.

Hab6mronenue nntepdepeHImu ceera.

HaGmonenue nudpaknuu cBera.

Hab6mronenue qucnepcuu cBeTa.

[TosrydeHue cekTpa ¢ TOMOIIBIO TPU3MEI.

[Tonyuenune crekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIICTKH.

HaGmotenne nonsipu3anuu cBeTa.

DKCIEPUMEHT, JIa0OpaTOpPHBIE PAOOTHI

N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue CBOMCTB N300payKeHHM B JIMH3aX.

HaGumronenue aucrepcuu cBera.

Pa3jnen 6. OcHOBBI crieMAIbHONM TEOPUM OTHOCHUTEJIBLHOCTH.

['panuibl MpUMEHUMOCTH KiacCcU4ecKor MmexaHukd. lloctynaTsl cnenualibHOW TEOpUHn
OTHOCHUTEJIbHOCTH: WMHBAapPUAHTHOCTh MOJYJISl CKOPOCTM CBE€Ta B BaKyyMe, MPUHLUII
OTHOCHUTEJIbHOCTH DUHINTEIHA.

OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKPAIIEHUE JJTUHBI.

DHeprusi U UMITYJIbC PEIATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl C HEPTrUeH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TTOKOSI.

Paznen 7. KBanroBas ¢gusuka.

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®otonsl. Popmyia [1nanka cBs3u 3HEPrUH POTOHA C €T0 YACTOTON. DHEPrHUs U UMITYJIbC
dboToHa.

Otkpeitie u wuccienopanue (oroddpdexra. Ombitet A.I'. CroneroBa. 3aKOHBI
doroaddekrra. YpaBHenue DitHmTeiHa 11 poroaddexra. "Kpacnas rpanuna” porosddexra.

JHasnenne cBera. OnwiTe! [1.H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHuyeckue ycTpoHCTBa M INpPAKTUYECKOE IMPUMEHEHHE: (POTO3IEMEHT, (OTOAATUUK,
COJIHEeYHast 6aTapest, CBETOAHO/.

JleMoHcTpanum.

®oTo3ddeKT Ha YCTAaHOBKE ¢ IUHKOBOM MIIACTHHOM.

UccnenoBanue 3akoHOB BHEMIHETO GoTorddexra.

Cseroauos.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma.

Mogens atoma Tomcona. OmbiTel Pesepdopra mo paccesHuro-yactun. Ilnanerapnas
mojenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHnue GOTOHOB NpU MEPEXojae aToMa ¢
OJIHOTO YPOBHsI SHEPTHUH Ha Ipyroi. Buasl cnektpoB. CekTp ypoOBHEN 3HEPIHMHU aTOMa BOJIOPO/IA.

BomnnoBble cBolicTBa yactull. Bonnsbl 1e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaan3M.

CrioHTaHHOE M BBIHYKJIEHHOE HU3ITyUEHUE.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHME: CIEKTPAJIbHBIN aHaIu3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.

JleMOoHCTpanuu.

Mopens onbiTa Pezepdopra.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmroienue nuHeRvaThIX CIEKTPOB U3JTyUEHUS.
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Jlazep.
DKCIEPUMEHT, JIA0OPAaTOPHBIE PAOOTHI.
HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe s0po.

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXKHOCTh  cTpoeHus  saxpa.  OTkpbiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYSHHS.
CgoiictBa anb(da-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OTkpsiTHE TPOTOHA U HeliTpoHa. HykimonHast Mmoens siapa ['eitzen6epra-MBanenko. 3apsin
anpa. Maccosoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMmma-uzmyueHue. 3aKoH
pazMoaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sijipe. SnepHbie cuiibl. JledekT Macch spa.

S nepubie peakuuu. JleneHue u CUHTE3 AIEp.

Snepubiii peaktop. Tepmosimepusiii cunrte3. I[Ipobmembl UM TEPCHEKTHBBI  AACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI IACPHON SJHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOACHUS U PETUCTPALIMH 3IEMEHTAPHBIX YACTHLI.

®yHaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHudyeckue ycTpolcTBa M MPAaKTHUYECKOE NPUMEHEHUE: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHasi boMOa.

JlemoHcTpanuu.

CueTurK HOHU3UPYIOIIMX YaCTHII.

DKCIIepUMEHT, 1a00paTopHbIe PabOThI

HccnenoBanue TpeKoB 4acTHIl (110 TOTOBBIM (hoTOorpadusim).

Paznen 8. DiieMeHTBI ACTPOHOMMY U ACTPOPU3UKH.

Otanbl  pa3BUTHs acTpoHoMuu. [lpukiiamHoe W MHUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMHUHU.

Bun 3Be3nHoro Heb6a. Co3Besus, spKue 3Be31bl, IUTAHETHI, X BUIUMOE JIBHKEHHE.

ConneuHas cucrema.

Connue. ConneuHas akTUBHOCTh. McTounuk sHeprum ConHIa W 3Be3A. 3BE3bl, HX
OCHOBHBIE XapaKTepUCTUKH. J[marpamma "crieKTpaabHbIN KJIacC - CBETUMOCTH'. 3BE3/IbI TJIAaBHOM
MOCJIEIOBATEIbHOCTH.  3aBUCHUMOCTh  ''Macca - CBETHUMOCTB" Uil  3Be€3]  IJIABHOM
nocneaoBarelbHOCTH. BHyTpeHHee crpoeHue 3Be3ll. CoBpeMEHHbIE MpPEACTAaBIECHUS O
IIPOUCXOXKACHNN U 3Botonnu CoJIHIA U 3B€31. DTalbl )KU3HU 3BE31.

Mneunsiii [TyTs - Hama [Nanaktuka. [Tonoxenue u neuwxenue Comnnna B ['anaktuke. Tumbl
ranakTuk. PaguoranakTuku U kBazapbl. UepHble ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O0ma. PazOeranue ramaktuk. Teopus
bonbuioro B3psiBa. PeNMKTOBOE U3IyUYEHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepermennsle npo0i1eMbl aCTpPOHOMUH.

Habmronenus.

Habntoienust HEeBOOPYKEHHBIM TIJ1a30M C UCIIOJIb30BAHHEM KOMITbIOTEPHBIX MPHUIIOKEHUN
JUISL OTIpEIeNICHUs MOJIOKEHHUsI HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nosiymapus u sipkue 3Be3/1bl.

Habmtonenus B treneckon Jlynsl, mianer, Mieunoro IlyTu.

Obobwarowee nosmoperiue.

Pone ¢u3ukm m acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOM, COIUATBLHOW M
TUYECKOH chepax AesTeIbHOCTH YelIOBeKa, pOJib U MECTO (PU3UKH M aCTPOHOMHUU B COBPEMEHHOM
HAyYHOM KapTHHE MHUpaA, poyib (U3HUECKON Teopuu B (QOPMHUPOBAHUU TPEACTABICHUN O
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¢u3nueckoil kKapTuHe MUpPA, MECTO (PU3MUECKOW KApTUHBI MHpa B OOLIEM ATy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEJICTABICHUI O MIPUPOJIE.

B denepanbHBIX W pEerHOHANBHBIX TPOLENYpPax OIEHKM KadecTBa OOpa30BaHUS
UCTIONIB3YeTCs epedeHb (Koau(UKaTop) pacipeaesieHHbIX 0 KJlaccaM MPOBEPsieMbIX TPeOOBaHUI
K pe3yabraTaM OCBOCHHS OCHOBHOH 00pa30BaTelbHONW MNpPOTpaMMbl CpPEeIHEro OOIIero
00pa30BaHMsI U DJIEMEHTOB COACPIKAHUS 10 (PU3HUKE.

[TpoBepsieMble TpeOOBaHUS K pe3yJbTaraM OCBOSHHS OCHOBHOHM 00pa3oBaTesbHOI
nporpammsl 10 (kacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YJIBTAaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO o0pa3oBaTeIbHON IPOrpaMMbl CpeTHEro 00I1Iero 00pa3oBaHUs
pe3yJbrara
10.1 JleMoHCTpHpOBaTh Ha MpUMEpaxX pojb U MECTO (PU3UKHU B (POPMHUPOBAHHUU

COBPEMEHHOM HAayYHOU KapTHUHBI MUpPA, B Pa3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTUH, B IPAKTUYECKOH NEATEIbHOCTHU JIIOAEH

10.2 Y4uuThiBaTh TPaHUIBl TPUMEHEHUS H3YYCHHBIX (PUINYECKUX MOJEICH:
MaTepuabHas TOUKa, HHEpIHaJIbHas CUCTEMA OTCUYETa, A0COIIOTHO TBEPOE
TE€JI0, UJCATIbHBIN Ia3; MOAEIH CTPOCHUS Ia30B, )KUIKOCTEN U TBEPABIX TEI,
TOYEYHBIN AIEKTPUUECKUH 3apsijl - IPU PELICHUU PU3NYECKUX 33134

10.3 Pacno3naBath ¢puznveckue siBeHus (IIPOLecchl) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYISIPHO-KHUHETHUECKON TEOPHH CTPOCHUS
BEIIECTBA MW DJIIEKTPOIMHAMHKH: pPAaBHOMEPHOE U PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIJKCHUE, CBOOOJHOE IMaJICHHE Tell, JBW)KEHHE I10
OKpPY>KHOCTH, WHEpIHs, B3auMmoneicteue Tten; aupdysus, OpoyHOBCKOE
JIBIDKCHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEJ, M3MEHEHHE 00beMa Tel
IpU HarpeBaHUM (OXJAKICHUM), TEIUIOBOE pPaBHOBECHE, MHCIIApEHHUE,
KOHJICHCAIU, TUIABJICHUE, KpUCTANTU3aIMs, KUIICHUE, BIa)KHOCTh BO3/yXa,
MIOBBIIIICHHUE JJABJICHUS ra3a IPH €ro HarpEeBaHUH B 3aKPBITOM COCY/IE, CBS3b
MEX/y MapaMeTpaMu COCTOSHUSA a3a B U30IpoLeccax; MEKTpU3auus Tel,
B3aUMOJICHCTBHE 3aps10B

10.4 OnuceIBaTh MEXaHUUYECKOE JBM)KEHUE, NCIONB3Ys (U3NUECKUE BEJIUYUHBI:
KOOpJMHATa, IIyTh, IEPEMELIEHHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CUJa,
UMIYJIbC Te€Ja, KHHETUYEeCKas »JHeprus, IOTeHIHAIbHas JHEprus,
MexaHu4yeckass paldoTa, MeXaHM4YecKass MOIIHOCTh; TMPH OINUCAHHUU
IPAaBWIBHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOJb3YEMbIX BEJIUYMH, MX
0003HaYeHUsI U EIUHMIIbI, HAXOAUTh (POPMYIIbI, CBSA3BIBAIOIIUE JIAHHYIO
(Gu3NYECKYI0 BEIMUUHY C APYTUMHU BEIUYUHAMU

10.5 OnuceiBaTh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUS,
UCTIONB3Ys (U3NYECKUE BETMYMHBL: TABICHHUE Ta3a, TeMIleparypa, CpeaHss
KHHETHYECKast SHEPTH Xa0THYECKOTO TIBYKEHUS MOJIEKYT,
CpPEeIHEKBaJpaTuyHas CKOPOCTb  MOJEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSIS SHEprus, padora raza, KOd()PHUIMEHT MOJIE3HOTO EeHCTBHS
TEIUIOBOTO JABUTATENIS; MPU OMHCAHUU MPABUIBHO TPAKTOBAThH (PU3HUECKHIA
CMBICJI WCIIOJIB3yEeMbBIX BEJIMYMH, UX O0O3HAUCHUS W €AUHUIIBI, HAXOIUTh
dbopMynbl, CBI3BIBAIOIIME JaHHYIO (DU3MUECKYI0 BEIMYHUHY C JPYyTUMU
BETTUYMHAM
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10.6

OnucelBaTe  W3y4YCHHBIC  JJICKTPUYECKHE  CBOMCTBA  BeUleCTBA U
AIEKTPUYECKHUE SIBICHHS (IIPOLECCH), UCHOB3YS (PU3NUECKUE BETUYMHBIL:
NIEKTPUYECKUN  3apsAll, JIEKTPUYECKOE TI0J€, HANPSHKECHHOCTh I0JI,
IIOTEHIIMAJI, PA3HOCTh IIOTEHIIUAJIOB; IIPY ONIMCAHUHU IIPABUIIBHO TPAKTOBATh
(U3UYECKU CMBICII UCII0JIb3YEMbIX BEJIMYHH, UX 0003HAYCHUS U €UHULIBL;
yKa3bIBaTh (HOPMYIIbI, CBSI3BIBAIOLINE JaHHYIO (U3UYECKYI0 BEIHYUHY C
JpYTrUMU BEIMYMHAMU

10.7

aHaJM3UPOBaATh PU3MUECKHE MTPOILIECCHI U SBJICHUS, UCIIONB3Ys (DU3NIECKHE
3aKOHbl WM NPUHIMIIBLI: 3aKOH BceMupHOro tsarorenus, I, I u III 3akoHbI
HproToHa, 3aKOH COXpaHEHUSI MEXaHUYECKON SHEPruH, 3aKOH COXPaHCHUS
UMITyJIbCA, TPUHIMN  CYNEPHO3ULIMU CHJI, TPUHLUI PABHOMPABUS
MHEPLHATbHBIX CHUCTEM OTCUETA; MOJEKYJISPHO-KHHETHYECKYIO TEOPHIO
CTPOEHHUSI BELIECTBA, T'A30BbIE 3AaKOHBI, CBSI3b CPEIHEW KHHETHYECKOU
SHEPTHM TEIUIOBOTO BHKEHHUS MOJIEKYI C aOCONIOTHOW TeMIIepaTypoH,
MEPBbIA 3aKOH TEPMOJMHAMHUKH; 3aKOH COXPAHEHUS DSJIEKTPUYECKOTO
3apsifa, 3akoH KynoHa; mpu 3TOM pa3inuaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W yCIOBHS (TPaHMIIBI, 00IACTH)
MIPUMEHUMOCTH

10.8

OOBSICHATD OCHOBHBIE MPUHLMIBI JEHCTBUA MAallMH, OpUOOPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuyaTb yCIOBUS UX  0€30MacHOro
UCIIOJIb30BaHMsI B TOBCEJHEBHOM KU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 MCCICIOBAHUIO (U3NYCCKHX SIBICHUH WU
MIPOIIECCOB C HCITOJIb30BAHUEM MPSMBIX H KOCBEHHBIX U3MEPESHUI; TIPU 3TOM
dbopmynupoBarh npobaemy (3aaady) U TUIIOTE3y YU4EOHOTro SKCIIEPUMEHTA,
coOuparh yCTaHOBKY U3 MPEIJIOKCHHOTO 00OPYIOBAHMSI, TTPOBOIUTE OIBIT
U GOPMYJIHUPOBATH BHIBOIBI

10.10

Ocy1iecTBiIATh NpsMble U KOCBEHHbIE U3MEpEeHHs (PU3NYECKUX BEIMYMH;
IpU 3TOM BBIOMpPATh ONTHUMAJIbHBIN CHOCOO M3MEPEHMs] M UCIOJIb30BaTh
U3BECTHBIC METOABI OLICHKH IOIPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTte 3aBHCHUMOCTH  MEXIy (U3MYECKMMHM BEIUYHMHAMU C
WCIIOJIb30BAaHUEM TPSAMBIX U3MEPEHUN; TPU ITOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHpOBAaTh  pe3yabTaThl MOJYYEHHOW  3aBUCUMOCTH
(GU3MYECKUX BEJIMYMH B BUJE TAOMUIl M rpaduKOB, N€JaTh BBIBOABI IO
pe3yJbTaTaM UCCIeI0BaHuUs

10.12

Cobmofate npasuiia 0€301MacHOTO TPy/Aa MpH MPOBEACHNUN HCCIIEI0BaHUI B
paMKax  y4eOHOro  OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATEeNbCKON U
IPOEKTHOH JeSITeIbHOCTH C UCTIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOUCTB U
1abopaTopHOro 000PYIOBAHUS

10.13

Pemarp pacdeTHple 3aaud C SBHO 3aJaHHON (PU3WUYECKON MOJEIbIO,
UCTIONB3YS (PU3UUECKUE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHANN3a YCIOBUS
3aJa4uu BBI6I/IpaTI) (i)H?;I/I‘-ICCKYIO MO/€JIb, BBIJICIATH (bHSI/IquKI/Ie BCIIMYHNHBI
U (hopMynel, HEOOXOMUMBIC ISl €€ pEeIIeHUs, MPOBOIUTH pacyeThl U
OILICHUBAThH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA q)HSquCKOﬁ BCIIMYHNHBI

10.14

Pemiats Kad€CTBCHHBIC 3aJa4u: BBICTpanBaTh JJOTHYCCKHU
HCIMIPOTHUBOPCUYUBYIO ILICTIOYKY paccymﬂeHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
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3aKOHBI, 3aKOHOMEPHOCTHU U (1)H3quc1<ne SABJIICHUA

10.15

Hcnonp3oBaTh  MpH  pelIeHWHd  Y4eOHBIX  3aJad  COBpPEMEHHbBIE
UH(POPMALIMOHHBIE  TEXHOJOTMM JUIS  TOWCKA, CTPYKTypUpPOBaHHS,
UHTEpPIIPETAllMM U TPEACTAaBICHUS Yy4eOHOW U HAYyYHO-TIOMYJISPHOM
UHPOPMALIUHM, TOIYYCHHOW U3 pa3IMYHBIX HCTOYHHMKOB; KPUTHYECKU
aHAJIM3UPOBATH MOJIy4aeMy10 HHPOPMAIUIO

10.16

[TpuBOAUTH MpUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEIKHBIX YUCHbBIX-(PHU3UKOB
B pa3BUTHUE HAyKH, OOBSICHEHHUE TMPOIECCOB OKPYXKAIOUIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTUI

10.17

HMcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (U3UKE B MIOBCEAHEBHOW KH3HU
s o0ecriedyeHuss O€30MAaCHOCTH MpH  OOpamieHuH ¢ NpudopaMu H
TEXHUYECKHUMHU YCTPOHCTBAMHU, ISl COXPAHEHHS 3I0POBbSI H COOJIOICHHUS
HOPM 5KOJIOTHYECKOTO ITOBEACHHS B OKPYIKAIOIICH cpere

10.18

PabGorats B rpymmnc ¢ BBIIOJIHCHUCM PA3JIMYHBIX COHAJIbHBIX pOJIGI\/JI,
IUTAHUPOBATH PabOTy TPYIIILI, PAlMOHAILHO PACHIPENENISITh 00SI3aHHOCTU U
IJIaHUPOBAaTh ACATCIIBHOCTL B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXXJIOTO W3 YYaCTHUKOB TpPYyHIbl B pEIICHUE
paccMaTpuBaeMoil IpooIeMbl

[TpoBepsiembie anemeHThI coaepxkanus (10 kiacc)

Kon
pasnena

IpoBepsieMOr
0 BJIEMEHTA

KO,I[ HpOBCpHCMLIe QJICMCHTBI COACPIKAHNA

OU3NKA N1 METObI HAYYHOI'O [TIO3HAHU A

1.1 ®usznka - Hayka o npupone. Hayunele MeTombl NO3HAHUSA
OKpY>Karolero Mupa. Posb 5kcriepuMeHTa U TEOpUH B IIpOLECcCce
MO3HAHUS MPUPOABL. DKCIEPUMEHT B (hU3HKE

1.2 MopnenupoBanue (pusnueckux sBIEHUN U mporeccoB. HayuHbie
runorespl.  Pusnyeckue 3aKOHBI M Teopud. I 'paHuIbI
MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. [IpMHIUI COOTBETCTBUSI.
Posnb u Mecto ¢pu3uku B (OpMUPOBAHUU COBPEMEHHON Hay4HOM
KapTUHBI MUPA, B IPAKTUYECKOHN JESTEIBHOCTH JIIOACH

MEXAHHUKA

2.1

KMHEMATHUKA

2.1.1 Mexananueckoe aBIkeHHMEe. OTHOCHUTEIIFHOCTE MEXaHHYECKOTO
nBwxkeHus. Cuctema orcuera. Tpaekropus

2.1.2 [lepemenienue, CcKOpocTh (CpeaHsii CKOPOCTb, MIHOBEHHas
CKOpPOCTh) M YCKOPCHHE MATEPHAILHOW TOYKH, WX MPOCKIIUU Ha
ocH cucTeMbl KoopAauHat. ClokeHHe MepeMeIeHUui U CIIOKEHUE
CKOpOCTEHN
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PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBH)KCHUE.
I'paduxy 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPSHHSI, TyTH U
nepeMenieHIs] MaTepHalIbHOM TOUKH OT BpEMEHU

2.14

CBobomHOE najieHne. YCKOpeHre CBOOOTHOTO TaeHUs

2.1.5

Kpusonuneiinoe JIBIDKCHHE. PaBHOMepHOE JIBIDKCHHE
MaTepHaJIbHOW TOYKH IO OKPYKHOCTH. YIJIOBasi CKOpPOCTb,
nuHelHas ckopocTh. [lepuoxa u gacrora. LleHTpocTpemMuTenbHOE
YCKOpEHHE

TexHUYeckue yCTpPOWCTBA: CIIMAOMETDP, IBUKEHUE CHApsIOB,
LIENIHBIE U PEMEHHBIE IIepelaun

[IpakTnueckue paboThl. M3MepeHMe MIHOBEHHOW CKOPOCTH.
WccnenoBanre COOTHOWICHHUS] MEXAY IYyTSMHU, MNPONACHHBIMU
TEJIOM 32 ITOCJIEeI0BaTENIbHbIE PABHBIE TPOMEKYTKHA BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM
Hym0. W3yueHue JABMKEHHMS IIApUKA B BSI3KOM KUIKOCTH.
W3ydenune ABMKEHUS Teya, OpOIIEHHOTO TOPH30HTAILHO

2.2

JMUHAMUKA

2.2.1

[Tpuniun otHocutensHocTH ['anunes. Ilepoiii 3akoH HeroToHa.
NuepumanbHble CUCTEMBI OTCUYETA

222

Macca tena. Cuia. [lpuHnun cynepno3uuuu cuil

223

Bropoit 3akoH HprooroHa Ui  MarepualbHOM TOYKH B
uHepuuansHoii cucteme orcyera (MCO). Tperuii 3akon HproToHa
JUISL MAaTEPUAIIBHBIX TOYEK

224

3akoH BcemupHoro TaroteHus. Cuna Tsbkectu. Ilepsas
KOCMMUECKas CKOpOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBbKEHUS U cuja
TpeHus nokos. Koagduunent tpenus. Cuna conpoTuBieHus npu
JBUKCHHUH TENA B KUAKOCTH WJIU Ta3e

2.2.7

[ToctynatensHOe W BpamareiabHOE JABMKEHHE aOCOJIIOTHO
TBEPJOrO Tela

2.2.8

MoOMEHT CcHJIbI OTHOCUTENIBHO OCH BpauieHus. I[lmedo cuibl
VYenosus paBHoBecus TBepaoro tena B MCO

229

TexHnueckue YCTPOWCTBA: MOALINITHUKH, JBUKEHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Tpaktuueckue paboTbl. M3yueHuwe nBHKEHUs Opycka IO
HAKJIOHHOM IIJIOCKOCTH TI0Jl JIEWCTBUEM HECKOJNBKUX CHIL
HccnenoBannue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOLIMX B
nedopMupyeMoil Ipy>KHHE U PE3NHOBOM 00paslie, OT BETUUHHBI
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ux nedopmaruu. VMccnenoBanue ycmoBuid paBHOBECHS TBEPIOTO
TCJIa, UMCIOIICTO OCh BpalllCHUSA

23 3AKOHbI COXPAHEHM A B MEXAHUKE

2.3.1 Nmnynsc MaTrepuanbHOW TOYKH, CHCTEMBI MaT€pHUAIbHBIX TOYEK.
Hmnynbe cuiibl 1 ©3MEHEHHE UMITYIbCa Tela

232 3akoH coxpaHnenust umiynbca B MCO. PeaktuBHOE IBM>XKEHUE

233 Pabora cuibl

234 MOoOIIHOCTE CUJIBI

235 Kunernueckass »Heprus MarepuaJbHOW TOYKH. Teopema o
KMHETUYECKOW SHEPTUH

2.3.6 [TorenuuanbHast »Heprus. lloTeHIMaNbHAs SHEPrUsi YIpPYyro
neopMUPOBaHHOW TpYKUHBL. [loTeHIManbHAs JHEpPrusi Tela
BOJIM3H MTOBEPXHOCTH 3eMIIU

2.3.7 [ToreHunanpHble M HEMOTEHLHUAaJIbHbIe CHIIBI. CBsi3b pPabOTHI
HETMOTEHIIMAIBHBIX CHUJI C U3MEHEHHEM MEXaHUUYECKOW IHEepruu
CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUU

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuuyeckue yCTpPOWCTBA: IBUKEHUE PAKET, BOJOMET, KOIEp,
IIPYKUHHBIN [TUCTOJIET

2.3.10 [Tpaktuueckue paboTel. M3ydeHue CBSI3U CKOPOCTEH Ten IpH
Heynpyrom yaape. MccrnemoBanue cBsi3u pabOThI  CHUJIBI  C
M3MEHEHUEM MEXaHMYECKOH 3HepTuu Tena

3 MOJIEKVJIAPHAA ®U3UKA U TEPMOJNHAMUKA
3.1 OCHOBbBI MOJIEKVIIAPHO-KMHETUYECKOU TEOPUU

3.1.1 OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETHYECKOW TEOPUH.
bpoynosckoe nBwxkenue. [quddysus. Xapakrep IBUKEHUS U
B3aUMOJICHCTBHS YAaCTHUI] BEIIECTBA

3.1.2 Mopnenu cTpoeHusi Ta30B, JKHMJAKOCTEH U TBEPIAbIX TeI H
00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEIEH

3.1.3 Macca monexyn. KomuectBo BemectBa. [loctosinnas ABoraapo

3.1.4 TenoBoe paBHOBecue. Temmeparypa u ee usmepenue. Illkana
temnepatyp Llenbcus

3.1.5 Mopnens naeanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJSIPHO-
KMHETUYECKOW TEOPUH HJI€aJIbHOTO ra3a

3.1.6 AOcomoTHas TeMIieparypa Kak Mepa CpeIHed KHUHETHYECKOU

SHEPTHUU TCIJIOBOT'O ABHMXKCHUS YaCTHUII I'a3a. [Ixana TEMIICPATyp
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KennrBuna

3.1.7 VYpaBuenue Knaneiipona - Menpeneena. 3akon Jlansrona

3.1.8 I"a30BbIe 3ak0HBI. M30mponiecchl B HI€AIBHOM ra3e C HOCTOSHHBIM
KOJIMYECTBOM BEIIECTBA: U30TE€PMa, H30X0pa, n300apa

3.1.9 TexHUYecKue yCTPOUCTBA: TEPMOMETP, OapOMETp

3.1.10 [Tpaktudeckue paboThl. M3MepeHne Macchl BO3IyXa B KIACCHOM
koMHate. HMccrenoBaHue 3aBUCUMOCTH MEXAy IapaMeTpamu
COCTOSIHUS pa3peXEHHOI0 rasa

3.2 OCHOBbI TEPMO/IMHAMUWKU

3.2.1 TepmoanHaMuueckas CUCTEMA. BuyTpenHss SHEprus
TEPMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUs

322 KonmuuectBo Temnmorsl u  paGora. BHyTpeHHss sHeprus
OJTHOATOMHOTO HJICaTHHOTO Ta3a

323 Bunelr  Termomepenauu: — TEIUIONPOBOJHOCTb,  KOHBEKIIHS,
u3nydeHue. TemnoeMKocTh Tena. VYenbHas TeIIOeMKOCTb
BeniecTBa. Pacyer konuyecTBa TEIJIOTHI MIPH TEIJIONepeiaue

324 IlepBolif 3akoH TepMoavHaMUKU. [IprMeHeHHe MepBOTrO 3aKoHa
TEPMOJMHAMUKH K u3omporieccam. ['padmueckas uHTepripeTanus
paboThI Ta3a

3.2.5 TennoBble MamuHbl. [IpUHIMNIBI 1EWCTBUSA TEIUIOBBIX MAIIKH.
[TpeoOpa3oBaHus SHEPTUH B TEIUIOBHIX MamnHax. Koadduument
none3Horo Aeiictus (nanee - KII/) remmosoi marmmubl. [ukn
Kapno u ero KII/]

3.2.6 Bropoii 3akoH TepmonuHamuku. HeoOparumocTs mpolieccoB B
npupofe. TemnoBble ABUTATENUd. OKOJOTHYECKUE MPOOIEeMbI
TETJIOHEPTETUKH

3.2.7 TexHuyeckue yCTpOWCTBA: JBUTATEIh BHYTPEHHEIO CTOpaHUs,
OBITOBOM XOJOAMILHUK, KOHTUITUOHED

3.2.8 [TpakTrueckue padboTsl. I3Mepenue yaensHoi TermI0eMKOCTH

33 ATPETATHBIE COCTOSAHU A BEHHIECTBA. ®A30BBIE ITEPEXO/IbI

3.3.1 [TapooOpa3oBanue u KoHjeHcanus. McmapeHue W KHUIICHHE.
VnenbHas TEIUIoTa napooOpa3zoBaHuUsl. 3aBUCUMOCTD
TeMIIepaTypbl KATICHUS OT JaBJICHHS

332 AOconoTHasE U OTHOCUTENbHasT  BIAXHOCTh  BO3JAyXa.
Haceiuennsii nap

3.33 Teepnoe Tenmo. Kpucramnnueckue u  amopdHble — Tena.

AHU30TpONUsL CBOMCTB KpHCTAUIOB. JKuakue KpHUCTaLIbL.
CoBpeMeHHbIE MaTepHaIb
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334 [InaBrnenne m KpucTauM3ausa. YaelbHas TEIJIOTa IJIaBJICHUS.
Cybnmumanust

3.3.5 YpaBHeHMe TEIIOBOTo OanaHca

3.3.6 TexHUuecKkue  yCTpoOMCTBa: TMIPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOT'MHU ITOJTyYEHHsI COBPEMEHHBIX MaTepHAaIIOB,
B TOM YHCJIC HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH

3.3.7 [TpakTnueckue padboTsl. M3mepeHne Bl1a)KHOCTH BO3IyXa

4 SJIEKTPOAMHAMUKA
4.1 SJIEKTPOCTATUKA

4.1.1 OnexTpuzanus Ten. OJEeKTpudeckud 3apsan.  /JlBa  Buga
AIEKTPUYECKHX 3apsI0B

4.1.2 IIpoBOOHUKY, TUIIEKTPUKHU U TOJTYIIPOBOAHUKN

4.13 3aKoH COXpaHEHHUS IEKTPUUECKOTO 3apsia

4.14 B3aunmoneiictBue 3apsiaoB. 3akoH Kymona

4.1.5 Onekrpuueckoe mnose. HanpsykeHHOCTb 3JEKTPUYECKOrO MOJIS.
[Tpunnun CYIEPIIO3ULIHH. JIunun HAaIpsHDKEHHOCTH
AIIEKTPUYECKOT0 OIS

4.1.6 Pabora cun snekrpocratuyeckoro mons. [lorennuman. Paznocts
HOTEHIIUAJIOB

4.1.7 [TpoBOAHMKM M JUAJIEKTPUKH B TOCTOSHHOM 3JIEKTPUYECKOM
nosie. Jlusnexkrpuueckasi NpOHUIIAEMOCTh

4.1.8 OnexrpoemMkocTb. KoHaeHcarop. ONEKTPOEMKOCTb IIIOCKOTO
KOHJIEHCATOpa. DHEPTHUs 3apsKEHHOI0 KOHeHcaTopa

4.1.9 TexHHyeckue  yCTpOMCTBA:  DJIEKTPOCKON,  BJIEKTPOMETP,
ANEKTPOCTATUYECKasl 3allUTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 IIpakTnueckue paboThI. Hsmepenne IEKTPOEMKOCTH
KOHJIeHCaTopa

4.2 I[MTOCTOSAHHBIN DJIEKTPUUYECKHNUM TOK. TOKU B PA3JIMYHBIX

CPEJAX
4.2.1 VYcnoBusl CyniecTBOBaHUS IMOCTOSTHHOTO AJIEKTPUYECKOTO TOKA.
Hcrounnku Toxka. Cruna Toka. I1ocTOSIHHBIIA TOK
4.2.2 Hanpsixenue. 3akon OMa a1 yyacTka 1enu
423 ONEKTPUYECKOE COMPOTUBJICHUE. YIEIbHOE COMPOTUBIICHUE
BEIECTBA
4.2.4 [locnenoBarenbHOE, MapajuieibHOE, CMENIAaHHOE COEIUHEHUE
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ITPOBOJTHNKOB

4.2.5

Pabota snexrpuyeckoro Toka. 3akon oy - JIenna

4.2.6

MOHIHOCTB QJICKTPUYCCKOI'O TOKa

4.2.7

aekTpoaBmwxkymas cwia (manee - OJIC) W BHYTpEHHee
CONPOTUBIICHUE MCTOYHMKA TOKa. 3akoH Owma Juisi MOJHOM
(3aMKHYTOH) 37eKTprudecKkoil rienu. KopoTkoe 3aMbIikaHne

4.2.8

DNeKTpOHHAs MPOBOAUMOCTh TBEPbIX METAJUIOB. 3aBUCUMOCTD
CONPOTUBIICHUS METaJIIOB oT TEeMIIepaTyphbl.
CBepxnpoBOIUMOCTD

4.2.9

DIeKTpUYECKU TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB

4.2.10

[TomynpoBoguuku. CoOCTBeHHass W NpHMECHas HPOBOIUMOCTD
MOJTyTIPOBOJHHUKOB. CaoiicTBa p-n nepexoza.
[TomynpoBogHUKOBEIE TIPHOOPHI

4.2.11

ONEKTPUYECKUH TOK B D3JIEKTPOJIUTAX. OJIEKTPOJUTHUECKAS
Jucconuanus. JIEeKTPOIIn3

4.2.12

Onekrpuyeckuid  TOK B razax. CaMOCTOATENBHBI U
HECaMOCTOSATEIbHBIN paspsa. Pa3znmnunbie THIIBI
CaMOCTOSITENIBHOTO pa3psaa. Monnus. [Inazma

4.2.13

TexHuyeckue yCTpPOMCTBA: aMIEPMETP, BOIBTMETP, PEOCTAT,
HUCTOYHUKHU TOKa, JJIEKTPOHArpeBaTeIbHbIC puOopHI,
AIIEKTPOOCBETUTENbHBIE PUOOPHI, TEPMOMETP CONPOTHBIICHUS,
BaKyyMHbIl MO,  TEpPMUCTOpPbl U (OTOPE3UCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO, TAJIbBAHUKA

4.2.14

[TpakTrueckue paboThl. M3ydeHue CMEIaHHOTO COEIMHEHHS
PE3UCTOPOB.

Usmepenne DJJIC wucTOUHMKa TOKa U €ro BHYTPEHHEro
conpotusnenus. Habmonenue snekrponanza

HpOBepHeMLIC Tpe6OBaHI/I${ K pe3yJibTaTaM OCBOCHUSA OCHOBHOH 06pa30BaTeJIBHOﬁ nporpaMmaI

(11 xmacc)

Kon
MIPOBEPSIEMOTO
pe3ynbrara

IIpoBepsiemble IpeAMETHBIE PE3YJIBTAaThl OCBOECHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl CPETHETro 001Iero 00pa3oBaHMs

1.1

JleMoHCTpHUpOBaTh HA TIPUMEPAX POIb U MECTO (GU3UKU B (POPMUPOBAHUHI
COBPEMEHHOM HAYYHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU
W TEXHOJOTHM, B MPAKTUYECKOW AEATEIbHOCTH JIOACH, LETOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHHBI MHUPa

11.2

YuuTbiBaTh TpaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MOJENEH:
TOYEYHBIN DJIIEKTPUYECKUM 3apsf, SACpHas MOJENb aToMa, HYKIOHHAas
MOJIEJIb aTOMHOTO Spa MPH pelIeHnH HU3NIECKHX 3a7a4d
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11.3

PacnioznaBarh pusmdeckue ssBaeHUs (MPOIECChI) M OOBACHITH UX Ha OCHOBE
3aKOHOB JJICKTPOIMHAMHUKM M KBAaHTOBOH (DU3UKHU: DIIEKTpUYECKas
POBOJAMMOCTbD, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE IEHCTBUS
TOKa, B3aHMOZ[eI>'ICTBI/IC MAarHuToOB, SJICKTpOMAarHuTHasA WHAYKIWA, I[eﬁCTBHe
MarHUTHOTO TIOJISl Ha TPOBOIHUK C TOKOM M JBWKYIIUHCS 3apsi,
SJICKTPOMArHUTHBIC KOJIC63HI/I$I )41 BOJIHBI, HpHMOHHHeﬁHOG
pacrpoCTpaHEeHUE CBETa, OTPaKEHHE, MPEIOMIICHHE, WHTephEpeHIHs,
TU(pakus U MOJAPU3aIMs CBETa, TUCIIEPCHUS CBETa, (POTORIEKTPUUECKHIA
s dext (hoTorddekr), cBeToBOE AaBleHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOIOpOJa, CCTECTBEHHass W  HWCKYCCTBCHHas
pPalOaKTUBHOCTH

11.4

OnuceiBaTh U3yYEHHBIE CBOMCTBA BElIECTBA (NEKTPUUYECKUE, MATHUTHEIE,
ONTUYECKHUE, DJIEKTPUUECKYI0 IPOBOIAMMOCTb pA3IMYHBIX Cpel) U
JIIEKTPOMAarHUTHBIE ~ SBICHUS  (IIPOLECCHI), HCHONb3Yysd (U3HUECKHe
BEJIMUMHBI: AIEKTPUUYECKUI 3apsil, CHJIA TOKA, IEKTPUUECKOE HAPSKEHHE,
AIIEKTPUYECKOE COIMPOTUBIEHHE, Pa3HOCTh moTeHuuanos, IJIC, pabora
TOKa, MHIYKIUS MarHuTHOro Iois, cwia Awmmepa, cuia Jlopenia,
WHIYKTUBHOCTb KaTYIIKH, SHEPTUsI AIEKTPUUYECKOIrO0 U MAarHUTHOIO MOJIEH,
NEPUOJI U 4acTOTa KosieOaHuM B KosieOaTeIbHOM KOHTYpE, 3apsij U cujla TOKa
B Ipollecce TapMOHMYECKHX AJIEKTPOMArHUTHBIX KoyiebaHuil, (okycHoe
paccTossHUE W ONTHYECKas CHUJIa JIMH3bl; IPU OINUCAHUU IPABHIBHO
TPaKTOBaTh (PM3MUECKHI CMBICI UCIIONIb3YEMBIX BEIMUUH, UX 0003HAYCHHUS
U eIMHUIBI; YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIIME ITAHHYIO (DU3UUYECKYIO
BEJIMYMHY C IPYTUMHU BETMUYMHAMU

11.5

OnucelBaTh HM3y4YCHHBIE KBAHTOBBIE SBICHMS M IIPOLIECCHI, HCIOJb3Ys
¢u3nyecKre BEITUYUHBI: CKOPOCTD IEKTPOMATHUTHBIX BOJIH, IJIMHA BOJIHBI
U 4acToTa CBeTa, PHEPIrus M HMMIyJIbC (OTOHA, MEpUo] IMOoIypacraja,
DHEPIUsl CBA3M ATOMHBIX SIEp; IPU ONUCAHWM IPABUIBHO TPAaKTOBAThH
(bU3UUeCKHil CMBICI UCTIONIb3yEMbIX BEIMUYMH, UX 0003HAYCHUS U €MHUIIBI;
yKa3bIBaTh (DOPMYJIbl, CBSI3bIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYHHY C
JPYTUMH BETMYUHAMHU, BBIYUCIIATH 3HaU€HUE (PU3MUYEeCKOil BETUUMHBI

11.6

AHanu3upoaTh GU3NUECKHE IPOLECCH U SIBICHUS, UCIIOb3YS (PU3NYEeCcKue
3aKOHbl W MNPUHIUOBL 3ak0oH OMa, 3aKOHBI IOCJIEJOBATENbHOIO H
NapajuIeJIbHOTO COEIMHEHUS IPOBOAHMKOB, 3aKoH J[xoynd - JleHnna, 3akoH
ANIEKTPOMAarHUTHON MHIYKIMH, 3aKOH MPSIMOJIMHEWHOTO paclpoCTpaHEeHUs
CBETa, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IPEJIOMIICHHSI CBETA, YPABHEHUE
OiiHmTeiHa 111 Qoro3ddexra, 3aKOH COXpaHEHUs SHEPruu, 3aKOH
COXPaHEHUsI UMIIYJIbCA, 3aKOH COXPAHEHHUS NIEKTPUUECKOTO 3aps/ia, 3aKOH
COXpaHEHHUs1 MacCOBOrO 4HCIIA, MOCTynaTel bopa, 3akoH pajinoaKTHBHOIO
pacriaza; mpu 3TOM pa3inyarh CIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKoe  BbIpAKEHHWE W yCJIOBUS  (TpaHUIBl,  OOJAcTH)
IPUMEHUMOCTH

11.7

Onpenenarb HampaBlI€HUE BEKTOpAa MHAYKIMM MArHUTHOTO  TOJIS
MIPOBOJTHUKA C TOKOM, CHJIbI Ammiepa u cuiibl JlopeHiia

11.8

CTpouTh W OMHUCHIBATh M300PaKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pPKaJioM,
TOHKOUW JINH30U
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11.9

BEIMOTHATE 3KCIIEPUMEHTHI 110 MCCICIOBAHUIO (U3NYCCKUX SIBICHUH U
MPOIIECCOB C UCIIOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; TIPU 3TOM
dbopmMmynupoBath nMpobaemMy (3aj1ady) u TUIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOuparh yCTaHOBKY U3 MPENJIOKCHHOTO 00OPYIOBAHMSI, TPOBOIUTE OIBIT
U GOPMYJIHPOBATH BHIBOIBI

11.10

Ocy1mecTBiIsATh NpsMble U KOCBEHHbIE U3MEpEeHHs (PU3NYECKUX BEINYMH;
IpU 3TOM BBIOMpATh ONTHMAJBHBIN CIOCO0 M3MEPEHUs U HUCIOJIb30BaTh
M3BECTHBIE METO/IbI OLICHKU IIOTPEIIHOCTEH N3MEPEHUM

11.11

HccnenoBare 3aBUCUMOCTH (PU3MUYECKHUX BEIMYUH C HCIOJIB30BAaHHEM
OpSAMBIX U3MEPEHHIA; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (pUKCHpOBATh
pe3yJIbTaThl MOJIYYEHHOM 3aBUCUMOCTH (DU3MUYECKUX BEJIWYMH B BHUJE
TabnuI ¥ TpaduKoB, eNaTh BEIBOABI 110 PE3yJIbTaTaM HCCIIEOBAHUS

11.12

Cobmonars npasuiia 6€301acHOTO TPy/Aa P MPOBEACHNUN HCCIIEIOBAaHUI B
paMKax  y4eOHOro OKCIEPUMEHTa, Y4eOHO-HCCICIOBATEIILCKOW |
MPOEKTHOM JCSITEILHOCTH C UCIIOIB30BAHUEM U3MEPHUTEIBLHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYTOBAHUS

11.13

Pemarh pacueTHble 3a7aud C SBHO 3aJaHHON (U3UYECKOW MOJEINbIo,
UCTIONB3Ysl (PU3MUECKre 3aKOHBI M IPUHIHIIB]; HA OCHOBE aHAJIN3a yCIOBHUS
3a7ja4M BBIOMpATh (PU3HUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETMUNHBI
U (GOopMyIlbl, HEOOXOIUMBIE IJIsi €€ PEIICHUS, NPOBOAWUTH PACUYETHI U
OLIEHUBATh PEAJILHOCTH MOJIyYE€HHOI0 3Ha4eHUs1 (PU3NUECKON BETMUMHbI

11.14

Pemarp KayeCTBEHHBIC 3a7a4u: BBICTPAUBaTh JIOTUYECKHU
HETPOTUBOPEUYMBYIO LEMOYKY PACCYKICHHM C OINOpOM Ha HW3YUYEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS

11.15

Hcnonp3oBaTh  Mmpu  pelmieHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
MH(OPMAIIMOHHBIE  TEXHOJIOTWM  JUJIsl  TOMCKAa, CTPYKTYpHpPOBaHMS,
UHTEpHpeTallMd W TNPEeACTaBIeHUs Y4yeOHOM M  HaydHO-TIOMYJISPHOM
uH(pOpMaIK, IOJyYEHHOM W3 pa3iIMYHbIX HCTOYHUKOB; KPUTHYECKU
aHaJIM3MPOBaTh NOIy4aeMyr0 HH(OPMAIIHIO

11.16

OOBSICHATh TPHHIMIIBI JEHCTBUS MAalllMH, TPUOOPOB U TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HX O€30MacHOr0 UCIOJIb30BAaHUS B
ITOBCEIHEBHOM KU3HU

11.17

[TpuBOAUTH MpHUMEPHI BKJIa/1a POCCUMCKUX M 3apYOEKHBIX YUEHbIX-(PU3NKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE MPOLECCOB OKPYXKAIOLIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TEOpETHUECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOMN JKU3HU
uis  o0ecriedyeHHss O€30MAaCHOCTH MpH OOpalieHMH ¢ NpudopaMu U
TEXHUYECKUMH YCTPOWUCTBAMH, JJIi COXPAHEHMsSI 3710POBbsSI M COOIIOCHUS
HOPM 3KOJIOTHUECKOTO MTOBEIEHNUS B OKPY>KAIOILEH Cperie

11.19

PaGorate B Tpynme ¢ BBINOTHEHHEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
MJIAHUPOBATH PA0O0Ty TPYMIIBI, PAIMOHAIBHO PACIIPEAEIIATh O0s3aHHOCTH H
IJIAHUPOBATH JICATENBHOCTh B HECTAHAAPTHBIX CUTyalHUsIX, aJI€KBATHO
OLICHMBATh BKJIAJ KaXJOr0 M3 YYaCTHUKOB TPYNIbl B PpEIICHUE
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paccMaTpuBaeMOU MpoOIEeMbI

[TpoBepsiembie anemeHThI copepxkanus (11 kmacc)

Kon Kon [IpoBepsiemble 2IEMEHTBI CONEpPKAHUS
paszmena | mpoBepseMor
0 DIIEMEHTa
4 SJIEKTPOAMHAMUKA
4.3 MATHUTHOE ITOJIE. DJIEKTPOMAT'HUTHA S MHAY KW A

43.1 [TocTrosiHHBIE MAarHUTHI. B3auMoaeicTBrE NOCTOIHHBIX MAarHUTOB

432 MaruutHoe none. Bekrop marHutHOM wuHaykuuu. [IpuHinun
cynepno3unuu. JInHuu MarHUTHON MHAyKIuu. Kaptuna nuHuit
MarHMTHOMN MHJIyKIIUH MOJISI TIOCTOSSHHBIX MarHUTOB

433 MaruutHoe 1ojie MPOBOJHMKA ¢ TOKOoM. KapTuHa jsuHMN momis
JUIMHHOTO TPSIMOTO IPOBOJHUKA U 3aMKHYTOIO KOJbLIEBOTO
MIPOBOJIHMKA, KaTYIIKU ¢ TOKoM. OnbIT Dpcrena. Bzanmoneiictue
IIPOBOJIHUKOB C TOKOM

434 Cwita Amriepa, ee MOJy/Ib U HalpaBJICHHUE

4.3.5 Cuna Jlopenna, ee MOAyab U HampamieHue. J[BukeHue
3apsHKCHHON YacTUIIBI B OMHOPOJHOM MAarHUTHOM mole. Pabota
cuiibl JIopeHua

4.3.6 SIBieHue AIEKTPOMAarHUTHON MHAYKLINUU

4.3.7 [ToTok BekTOpa MarHUTHON MHAYKITUH

4.3.8 OJIC mHAyKIMU. 3aKOH dJIEKTPOMArHUTHON MHAYKIMK Dapanes

4.3.9 BuxpeBoe anexrpuueckoe none. J/1C MHAYKINK B IPOBOJHUKE,
JBUKYILEMCS MIOCTYNATEIbHO B OJJHOPOJHOM MarHuTHOM I0JIe

4.3.10 [TpaBumno Jlenma

4.3.11 NunyktuBHOCTD. SABNeHne camonnaykuu. I{C caMOMHIYKITUN

4.3.12 OHeprus MarHUTHOT'O MOJIS KaTyIIKH ¢ TOKOM

43.13 DNEeKTPOMarHuTHOE T0JIE

43.14 TexHnueckue YCTPOMCTBA: ITOCTOSIHHBIE MarHuThl,
AIIEKTPOMAarHMThI, JJIEKTPOJBUTATEND, YCKOPUTEIN
AIIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS TeYb

4.3.15 [TpakTrueckue pa®oTel. V3yueHrne MarHuTHOTO MOJS KaTYIIKU C

TOKOM. MccrenoBanue neicTBUS IIOCTOSSHHOIO MAarHUTA HA PAMKY
¢ TokoM. MccrenoBanue sSIBIEHUS MEKTPOMAarHUTHOW MHTYKIIMH
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KOJIEBAHM A 11 BOJIHBI

5.1

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHW A

5.1.1

KonebarensHas cUCTEMA. CB0OOIHEIE KoJieOaHus.
I'apmonunueckue konedanwus. [lepuon, vacrora, aMmrmuTyna u gasza
KoJieOaHui

5.1.2

[Ipy>xuHHBIA MasTHUK. MaremMaTH4eCKUi MasTHUK

VYpaBHeHHE TapMOHMYECKHX KoneOanmii. KuHemarnueckoe u
JTUHAMHUYECKOE OMUCAaHUE KOIeOaTeIbHOTO IBUKCHHUS

[IpeBparteHre S3HEPTUH MMPU TAPMOHUYECKUX KoJieOaHusx. CBs3b
aAMIUTMTYbI KOJICOAHUN HMCXOAHOW BEJIMYMHBI C aMILIMTYIAMH
KOJIeOAHUI €€ CKOPOCTH U YCKOPEHUS

KoneGarenbupiii  koHTYyp. CBOOOIHBIE  AIEKTPOMArHUTHBIC
KoNebaHus B HUICAIbHOM KojeOaTelIbHOM KOHType. AHalOTus
MEXKIy MEXaHUYCCKUMHU U DJICKTPOMArHUTHBIMHU KOJICOaHUSIMHU.
®opmyna TomcoHa

3aKkOH COXpaHEHUsI DHEPrUU B HUJICATBHOM KOJIeOaTeIbHOM
KOHTYypE

BriHyX1eHHBIC MEXAHUYECKUE KoJIe0aHus. PesoHanc.
PesonancHass kpuBas. BbIHYyXIEHHBIC DIIEKTPOMAarHUTHBIC
KoJIeOaHus.

[Tepemennsblil Tok. CHHYCOUAANBHBIN IEPEMEHHBIN TOK.

MoiHoCTh NEPEMECHHOTO TOKaA. AMHJ’II/ITy,Z[HOC 151 HeﬁCTBYIOHICC
SHAQYCHWEC CHUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpancdopmarop. IlpomsBoactBo, mnepenaya U MOTpedIeHUE
DNIEKTPUYECKON  DHEPruu.  OKOJOTMYECKHME  PHUCKM  IIpH
MPOU3BOJICTBE ANEKTPUUYECKOU SHEPTUMU. Kynprypa
MCIIOJIb30BaHMS 3JIEKTPOIHEPTUH B IOBCEIHEBHOMN KU3HU

5.1.11

TexHnveckue ycTpoiicTBa: celicMorpad, 3J1eKTpUUYE€CKH 3BOHOK,
JIMHUH JJIEKTponepenay

5.1.12

[Tpaktuueckue pabotsl. MccrnenoBanue 3aBUCMMOCTH TepUoa
MaJIbIX KoJIeOaHUH rpy3a Ha HUTU OT JUIMHBI HUTH M Macchl rpys3a.
HccnenoBanne MepeMEHHOrO TOKa B LIENIN M3 IOCIEA0BATEIIBHO
COCIMHEHHBIX KOHJIEHCATOPA, KaTYLIKU U pe3ucTopa

5.2

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanndeckue BOJIHBI, YCJIOBHsI pacmpoctpanenus. [lepuon.
CKopoCTh pacmnpocTpaHeHus U JyuHa BoiHBL. llomepeunsie u
MIPOJIOJIEHBIE BOJTHBI

522

WnTepdepenus u nudpaxiys MeXaHH4eCKUX BOJIH
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523 3Byk. CKopocTh 3ByKa. [ poMKkocTh 3Byka. Beicora ToHa. TemOp
3ByKa

524 ONEeKTpOMarHUTHbIE BOJIHBI. VYenoBus U3JIy4YEHUS
AJIEKTPOMAarHUTHBIX BOJH. B3anmuas opuenranus Bekropos E, B
1 VU B 51eKTPOMArHUTHOM BOJHE B BAKyyMe

5.2.5 CBolcTBa AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHHUE, MPEIOMIICHHE,
nojsipuzanus, — audpakuus, — uHTeppepenuus.  CkopocTb
AJIEKTPOMArHUTHBIX BOJIH

5.2.6 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7 [IpuHIMIBI  pagvoOCBA3M W TelneBUAcHUA. Pannonokanus.
DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOUIEH Cpe/ibl

5.2.8 TexHuueckue  yCTpPOWCTBA:  MY3bIKAJIbHBIE  HMHCTPYMEHTHI,
yABTPA3ByKOBas AMArHOCTHKA B TE€XHMKE W MEIWLIMHE, pajaap,
paauoNpUEMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus

53 OIITUKA

5.3.1 [IpsamomnrHetHOE pacpOCTPAaHEHUE CBETA B OJJHOPOJIHOU Cpele.
JIyd cBeta

532 Orpaxenue cBeTa. 3aKOHbl OTpaxkeHUst cBera. lloctpoenue
n300paKeHHUI B TUIOCKOM 3€pKaJie

5.33 [Ipenominenue cBera. 3aKOHBI IIPEIOMIIEHUS CBETa. AOCOIIOTHBII
MOKAa3aTesb MPEeJIOMIICHHS

534 ITonnoe BHyTpeHHee oTpaxeHue. lIpenenbHBI yros MOIHOTO
BHYTPEHHETO OTPAXKECHUS

5.3.5 Hucniepcust cBera. CroxkHbIN cocTaB Oenoro ceera. [Bet

5.3.6 ColOuparorue W paccewBarolmde JUH3bL. TOHKas JIHMH3A.
@DOKyCHOE pacCTOSHHME M OINTHUYECKasl CHJIa TOHKOW JIMH3BI.
[TocTpoenue m300pakeHU! B COOMPAIOIMIUX W PACCEUBAIOIINX
nuH3ax. opmysa TOHKOM JIMH3bL. YBEIIMUYEHHUE, 1aBAEMOE JINH30M

5.3.7 IIpenensl npUMEHUMOCTH TEOMETPUUECKON ONITUKU

5.3.8 WNurtepdepentius cBera. KorepeHTHbIE HMCTOUHHUKH. YCIOBUS
HAOIOIEHN ST MAKCUMYMOB U MUHUMYMOB B UHTEP(EpEHITNOHHON
KapTUHE OT JIByX CHH(]a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9 Hudpakmuss  cBera. [QudpakmuonHas pemerka. YCIOBHE
HaOTIOIeHUS IJIaBHBIX MaKCUMYMOB npu NaJeHun
MOHOXPOMAaTHYECKOTO CBETA Ha NU(PPAKIIMOHHYIO PEIIETKY

5.3.10 [Tonspu3anus ceera

5.3.11 TexHuueckue  ycTpoWCTBa:  OYKHM, Jiyna, (oToammapar,
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IIPOEKIIMOHHBIA anmapar, MHKPOCKOII, TEJIECKOI, BOJOKOHHAas
OITHKA, TU(PPAKINOHHAS PELIETKA, MOJIIPOU

5.3.12

[Tpaktuueckue paboTbl. M3MepeHne mokasarelns MpeaoMIICHUS.
HccnenoBanne CBOMCTB M300pakeHW B juH3ax. HaOmromenue
JIUCTIEPCUU CBETA

6 JIEMEHTHI CITELIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
6.1 I'paHuLIBI NPUMEHUMOCTH KJIaCcCUYECKOW MexaHukH. [loctynarsl
TEOPUH OTHOCUTEIBHOCTH: MHBAPHUAHTHOCTh MOAYJSI CKOPOCTH
CBETa B BaKyyMe, IPUHIUI OTHOCUTEIbHOCTH DWHIITEHHA
6.2 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMENJIEHUE BPEMEHH U
COKpAIlCHUE IJTMHBI
6.3 DHeprusi ¥ UMIYJIbLC CBOOOTHOM YaCTHUIIbI
6.4 CBsi3p Macchl C HHEPrueil U WUMITYJIHCOM CBOOOJHOW YACTHIIBI.
DHeprust MoKosi CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
7.1 JIEMEHTBI KBAHTOBOM OIITUKA
7.1.1 @®otonbl. Dopmyna I[lmanka cBs3u sHepruu (OTOHA C €ro
4aCcTOTOW. DHEPTUs U UMITYJIbC (HOTOHA
7.1.2 OtkpeiTe u  uccinenoBanue ¢oroddpdexra. Ombiter AT
CronetoBa. 3akonbl poTtodpdexra
7.1.3 VYpaBHenue DiinmreitHa 11 poroaddekra. "KpacHas rpanuna”
dbotordhdexra
7.1.4 Jasnenne cBera. OnwiTel [1.H. JIeOGeneBa
7.1.5 XUMUUYECKOE IEUCTBUE CBETA
7.1.6 TexHnyeckue  ycrpoiicTBa:  (OTO’NEMEHT,  (OTOJATUMK,
COJIHEUHas Oarapesi, CBETOIUO/
7.2 CTPOEHUE ATOMA
7.2.1 Monens aroma Tomcona. OnbiTel Pezepdopaa mo uccienoBanuio
cTpoenus aroma. [Inanerapnas moznens aroma
7.2.2 [Toctynatsl bopa. Mznyuyenue u mnomiomieHue (HOTOHOB IpH
IIepexo/ie aroMa C OJHOTO YPOBHS SHEPIMM Ha JIpyrou. Buuel
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOIOPOIa
7.2.3 BonnoBele  cBoMcTtBa  yactul.  BomHel  ge  bpons.
KopmyckynspHo-BoHOBOM ayanu3Mm. Judpakiys IeKTpOHOB Ha
KpUcTaJax
7.2.4 CHnoHTaHHOE M BBIHY)KJIEHHOE W3JIy4eHHE. YCTPONCTBO H
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MIPUHITUTT PabOTHI J1azepa

7.2.5 Texnuueckue YCTpOMCTBA: CIIEKTpabHbIN aHanu3
(criekTpockoIl), 1a3ep, KBAHTOBbII KOMIIBIOTED
7.2.6 [TpakTrueckue padboTsl. Habnronenue muHeRYaToro cexkTpa
7.3 ATOMHOE A1PO
7.3.1 Mertonbl HaOIIOAEHUS U PETUCTPALIMU HIEMEHTAPHBIX YaCTHIL
7.3.2 OtkpeiTe  paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o
OTpEICNICHUIO COCTaBa PaJMOAKTUBHOTO u3nyudeHus. CBoMCTBa
anbda-, 6era-, raMMa-u3IIydeHUs. BiausHue paInoaKTHBHOCTH Ha
JKUBbIE OpPTraHU3MBI
7.3.3 OTkpeiTHE TIpOTOHA W HeWTpoHa. HykioHHas Moxenb siapa
['eitzenOepra - MBanenko. 3apsia siapa. MaccoBoe 4ucio sipa.
N3otornsl
7.3.4 Anbda-pacniaz. DIEKTPOHHBI MW TO3UTPOHHBIA OeTa-pacmaj.
['amMma-u3nydenue. 3aKoH paJroaKTHBHOTO pachaaa
7.3.5 DHeprus CBsI3U HYKJIOHOB B sape. SaepHbie cuiibl. JleexT Maccel
a5pa
7.3.6 Snepuble peakuuu. [lenenue u cUHTE3 saEP
7.3.7 SAnepusiii  peakrop. Tepmosinepusiii cunTe3. IlpobGmembr u
MEPCIEeKTUBBl SIIEPHONM DHEPreTUKHU. DKOJOTUUYECKUE AaCIEKTHI
AJIEPHOMN SHEPrETUKU
7.3.8 DneMeHTapHbIe YaCTHIIBI. OTtkpbiTHE MO3UTpPOHA.
@dyHIaMeHTalbHbIE B3aUMOICHCTBHS
7.3.9 TexHuueckue yCTpONCTBA: JO3UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aToMHast bomOa
7.3.10 [Tpaktrueckue pabotel. HccnemoBanue TpekoB dacTUIl (IO
TOTOBBIM (oTOrpadusim)
8 DJIEMEHTBI ACTPO®U3UNKIN
8.1 Bun 3Be3nnoro neba. Co3Be3nus, sipKUe 3BE3/bl, IUIAHETHI, MX
BUJUMOE JIBUKCHHE
8.2 Conneynast cucrema. [lmaHeTsl 3emMHOW rpynmnbl. [lmaHeThI-
TUTAHThl U WX CIYTHUKH, KapJIWKOBBIC TUTAHETHI. Maibie Telna
CoHEe4YHOM CUCTEMBI
8.3 Comnnuie, dpotocdepa u atmocdepa. ConHeuHas akTUBHOCTh
8.4 Ncrounuk snepruu ConHila 1 38€371
8.5 3Be31bl, UX OCHOBHBIE XapAKTEPUCTHKU: Macca, CBETHMOCTD,
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pagumyc,  TeMmIeparypa, WX  B3aUMOCBI3b.  Jlmarpamma
"CHIeKTpaJbHBIA  KJIaCC - CBETUMOCTH'. 3BE3/bl IJIaBHOM
IMOCJICIOBATEIIbHOCTH. 3aBUCHMOCTh ''Macca - CBETUMOCTH' I
3B€3/] INIABHOM IOCICA0BATCIIFHOCTU

8.6 Buytpennee crpoenue 3Be3n. CoBpeMEHHbIE MPEICTABICHUS O
HNPOUCXOKIEHUN U 3Bosrouuu CoiHLA U 3Be3[. DTalbl KU3HU
3BE3]1

8.7 Mneunsiii Ilyte - nHama lamaktuka. CnupaiibHas CTPyKTypa

lanakTuku, pacnpeaeneHue 3Be3l, raza u npuUid. [lojoxenue u
memxkenne Comarna B [amakrtmke. [lmockas u  cdepudeckas
MOJCUCTEMBI [ alakTuKu

8.8 Tunbl ranaktuk. PaauoranakTuku v KBazapbl. UepHbIE ABIPHI B
s/ipax rajJakTUK

8.9 Bcenennas.  Pacmmpenue  Bceenennoii.  3akon  XaOo6ma.
Pa3beranme ramaktuk. Bospact u paamyc BcenenHoi, Teopus
Bonbuioro B3peiBa. Moznens "ropsueil Beenennoit". PenukroBoe
U3JTy4eHHe

8.10 Macmrabnass ~ ctpykrypa  Bcenennoit.  MertaranakTuka.
Hepemennsie mpo0iieMbl aCTPOHOMUHU

Jl1s mpoBeneHrs €qMHOTo rOCyAapCTBEHHOTO dKk3aMeHa 1o ¢usuke (najiee - EI'D no dusuke)
UCIIONB3YETCS TIePEYCHb (KOMU(MUKATOP) MPOBEPSIEMBIX TPEOOBaHMI K pe3yibTaTaM OCBOCHHS
OCHOBHOM 00pa3zoBaTeNbHON MpOrpaMMbl CpeaHero ooiero o0pa3oBaHHs W 3JIEMEHTOB

COJZICpIKAHUSI.

[TpoBepsiembie Ha EI'D mo ¢usuke TpeOoBaHMs K pe3yjibraTaM OCBOCHHS OCHOBHOMU
00pa3oBareIbHO MPOrpaMMbI CPETHETO 0OIIET0 00pa3oBaHUS

Kon
MIPOBEPSEMOTO
TpeOOBaHUS

ITpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOI MPOrpaMMbl CpEIHEro 001Iero 00pa3oBaHMs

1

ChopmupoBaHHOCTb ~yYMEHHH  pacro3HaBaTh (HU3UYECKHE  SIBJICHUS
(mpouiecchl) U 0OBSACHATH MX HA OCHOBE U3YUEHHBIX 3aKOHOB

Bnanenne OCHOBOIOJIATAIOIIIUMHA buznIecKUMu HOHSITUIMH U
BEJIMUMHAMU, XapaKTEPU3YIOIUMH (PU3NUECKHE MPOIIECChI

ChopMupoBaHHOCTh YMEHHUI IPUMEHSTH 3aKOHBI KIIACCUYECKOW MEXaHUKH,
MOJIEKYJISIPHON (PU3UKU U TEPMOAMHAMMKH, IEKTPOAMHAMHUKH, KBAHTOBON
bu3uku Ui aHanu3a U OObSICHEHUS SBJICHUH MUKPOMHpA, MaKpoMHpa U
Meramupa, pasinyarh YCJIOBUSA (TpaHHUIbl, 00JacTH) HNPUMEHHUMOCTHU
(¢u3nUecKrX 3aKOHOB, MOHMMATh BCEOOLINH XapakTep (yHIaMEHTAJIbHBIX
3aKOHOB U  OTPaHMYEHHOCTb  HCIIOJIb30BAaHUS  YAaCTHBIX  3aKOHOB;
aHaJM3UPOBaTh (PU3MYECKUE MPOLIECCHI, UCTIONb3YsI OCHOBHBIE MOJIOKEHHUS,
3aKOHBI U 3aKOHOMEPHOCTH

ChopMUpOBaHHOCTH YMEHUS pa3audaTh YCIOBHUS MPUMEHUMOCTH MOJCIICH
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(UBUYECKUX TEJ U TPOIIECCOB (SIBJICHUA )

CdopMHpOBaHHOCTH YMEHUS peIIaTh pacueTHbIC 33/1a41 C IBHO 33JaHHOM U
HESIBHO 3a/IaHHON (DU3MYECKON MOZETBbIO: HA OCHOBAaHHH aHAJIM3a yCIOBUS
BbIOMpaTh (U3MYECKHE MOJENH, OTBEeyarole TpeOOBaHUAM 3aJauH,
IPUMEHSATH (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYAThI (PU3HUECKUX
TEOPHUI IPU HCIOJIB30BAHUM MAaTEMaTHYECKHUX METOJOB pEelIeHUs 3aaad,
IIPOBOJIUTH PacyeTbhl HA OCHOBAHWU MMEIOIUXCS JaHHBIX, aHAJIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUSI C YYETOM IOJIyYEHHBIX
pE3ybTaToOB

Pemate kadecTBeHHBIE 3adauM, TpeOyrollMe NPUMEHEHHs 3HAHUHM U3
pa3HBIX pa3leNioB MIKOJIBHOTO Kypca (pU3MKH, a TaK)Ke UHTErpaluy 3HAaHHM
U3 Jpyrux IpeIMETOB €CTECTBEHHOHAyYHOIo IMKJA: BBICTpauBaTh
JIOTUYECKYI0 LEMOYKY PacCyKICHUM C ONOpPOW HAa M3YyYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUYECKUE SBICHHS

BJI&[[GHI/Ie OCHOBHBIMHU METOOAMHU Hay‘-IHOFO IIO3HaHUA, I/ICHOJII)?;yeMI)IMI/I B
bu3MKe: TPOBOAUTH TNPSIMbIE W KOCBEHHBIE HW3MEpeHUs (PU3NUYECKUX
BCJIMYMH, BBIOMpas ONTUMAIBHBIH CIOCOO0 HM3MEpPEHUS U HCIONb3Ys
WU3BECTHBIE METOABl OIICHKH IOTPEHIHOCTEH W3MEpEHUl, IPOBOIUTH
MCCJIEIOBAaHUE 3aBUCUMOCTEM (PU3MUYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OPSIMBIX U3MEpPEHUI, OOBSACHATh MONYYCHHBIE PE3yJAbTAThl, HUCHOIb3Ys
(1)I/I3I/I‘~I€CKI/IC TeOpI/II/I, 3aKOHBI U IIOHATHA, U JCJIaTh BBIBOIbI, CO6JIIOILaTI)
npaBuiia 0€30MacHOrO TpyzAa MPHU MPOBEISCHHH HCCIECAOBAaHUN B paMKax
y4eOHOTO JKCIEPUMEHTAa U y4eOHO-UCCIIEIOBATEIbCKONW ACATEIHHOCTH C
UCIOJIb30BaHUEM IIU(PPOBBIX U3MEPUTETHHBIX YCTPOUCTB U 1aOOPATOPHOTO
000pynoBaHUs

ChopMHpOBaHHOCTh YMEHHUI aHAIM3UPOBATh M OIICHUBATH ITOCICICTBUS
OBITOBOM W TIPOM3BOACTBEHHOH MEATEIbHOCTH YENOBEKa, CBSI3aHHOU C
(GUBHUYECKUMH TIPOIIECCaMHU, C TO3HUIMH JKOJIOTHYECKOM Oe30MacHOCTH;
MPEACTABICHU O palMOHAJIBbHOM MPUPOAOINOIb30BAHMUU, a TaKXKe
Pa3yMHOM HCIIOJIb30BaHHUHU I[OCTI/I)KGHI/Iﬁ HayKn U TEXHOJIOTUI JJIA
JATbHEHINEro pa3BUTHS YEIOBEUYECKOTO 00IIecTBa

OBnazieHne pa3lIMYHBIMM  criocodamu  paboTel ¢ HH(OpMaruen
¢usznyeckoro - coAep’KaHUS € KCIOJNb30BAHHEM  COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOIMH; pa3BUTHE YMEHUH KPUTHUECKOTO aHAJIN3a
Y OLIEHKH JOCTOBEPHOCTH MOJTyyaeMon HH(popMauu

10

CdopMupoBaHHOCTH YMEHHI MIPUMEHSITh OCHOBOITOJIAral0IIMe
ACTPOHOMHUYECKHUE TOHSATHUS, TCOPUU U 3aKOHBI JJISl aHaTN3a U OObSICHEHUS
(U3UYECKUX MPOIIECCOB, TPOUCXOIAIINX Ha 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX,
B MEKTaJIaKTUYECKON CpeJie; NBIKEHUSI HEOSCHBIX Tell, BONIIOIIUU 3BE3]l U
Bcenennoi

Ilepeuens 31eMeHTOB coiepkaHus, mpoBepseMbix Ha EI'D no ¢pusnke

Kon
paznena/
TEMBI

Kon
3JIEMEHTA

HpOBCp}ICMLII\/'I QJICMCHT COACPIKaHUA
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MEXAHHKA

1.1

KHMHEMATHKA

Mexannueckoe  aBmKeHHE. OTHOCHUTEIBLHOCTh  MEXAHHUYECKOIO
nBrkennsa. Cucrema oTrcuera

1.1.2  |MarepuanbHasi TOYKA. z A Tpag
Ee paguyc-BekTop:
F(t)=(x(2),»(1),2(2)) FlOAF
(1)=(x(2),¥(2),2(2)). i/ AF
TpaeKTopHs, =
[epEMEIICHUE: O -
Ar:r(z‘z)—r(tl):rz— = ¥
= (Ax, Ay, AZ)
MyTh.
CiioxeHue nepeMeIneHum:
A¥, = AF, + A,
1.1.3 CkopocTh MaTepHalibHOM TOUKHU:
V=—-— =7, =\L_,U ,U
t x> y2¥z
At At—0
_ Ax _ ' ' '
U, = A_ = X, , aHAJOTUYHO Uy =V, =2Z.
t At—0
Croxenne ckopocteii: Uy =U, T U,
Brerurcnienue mepeMemeHuss W IyTH MaTepHallbHOM TOYKH IPH
NpSMOJIMHEHHOM  JBIDKEHHH BAOIb OCH X 10  Tpaduky
3aBucuMocTu Uy (t)
1.1.4 | Yckopenue MaTepuaibHON TOYKH:
— AD Dv ( )
a=—- = =l\a._.,a ,a
t x>7y>7z ),
At At—0
AU ' ' ,
_ X _ — —
a. = Al _(Ux)t,aHanoquHo a, —(Uy)t, a, _(UZ);-
At—0

PaBHOMEpHOE IPSIMOIMHENHOE ABUKEHUE:!
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x(t) = x,+0,,t

X

v, (1) =uv,, = const

1.1.6 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE JBUKECHUE:
2
at
x(2) =%, + Uyt + =
2
v, (t)=v,, +a,
a. =const
2 2 _
v, —U;, =24, (xz _xl)
L+,
S=-1""2
[Ipu ABM>KEHUM B OJJHOM HAIPABJICHUU Iy Th )
1.1.7 CBoOonHOe najieHrne. YCKOpeHHue CBOOOIHOTO
najeHus. [[BmwxeHue tena, OpOIIEHHOTO MO
yriom @ x ropusonry:
x(1)=x,+ 0yt =X, +v, cosa-t Vi 5
2 2 o
g . t i 8
V(1) =y +05,t+ =2 =y, +0, s1na-t—g7
Yo a
v, (1) =v,, =y, cosa
v,(t)=0v,, +g,t=v,sina—gt 0 x
g.=0
g, =—g = const
1.1.8 KpuonuHeiiHoe nBuxeHue. J[BH)KEHUE MaTrepUalbHOM TOYKH 11O
OKPY>KHOCTH.
VYrnoBas U nuHEHas CKOpOCTh Touku: U = OR . IIpn paBHOMEpHOM
2n
JBUKEHUH TOYKH 1O OKpY:KHOCTH O = 7 =2nv.
2
v 2
LleHTpoCTpEMUTENBHOE — YCKOPEHHE — TOYKHM: = E =0R.
[lonmHOE yCcKOpEHUE MaTepUaTIbHON TOYKU
1.1.9 | Tepnoe Teno. IlocTynarenpHoe U BpalaTeIbHOE IBUKEHUE TBEPAOTO
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TCIa

1.2 JMHAMUKA
1.2.1 HNuepimanbuble  cucteMbl orcuera. llepBbiii  3akoH  HproToHa.
[Ipunuun orHocutenbHocTH ["anunes
1.2.2 m
Macca tena. [TnotHOCTh BemecTa: P = ?
1.2.3 F —F+F
Cuna. Hpuauun cyneprnosuru cuit: £ paggoneiiors — £1 145 1ot
1.2.4 | Bropoii 3akoH HbroToHa: s marepuanbHoit Touku B UCO
F=ma; Ap=FAt npu F = const
1.2.5 Tperuit 3akoH HploTOHA U1 MaTepuaIbHbIX __""_._._""__
touex: I, =-F, By F
1.2.6 |3akoH BCEMUPHOIO TSITOTEHUS: CUJIbI MPUTSHKEHUS MEXKTYy TOUCUHBIMU
mm
— 1%
MaccaMH paBHbBI F=G 7 .
R
Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTD CHITBI TSDKECTH OT
BBICOTHI h HaJl MOBEPXHOCTHIO TJIAHETHI paarycoM Ro:
_ GMm
- 2
(Ry+h)
1.2.7 | Cuna ynpyroctu. 3akoH I'yka: Fx = -kx
1.2.8 Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUsl CKOJIbKEHUS: F ™ HN
Cuiia TpeHUs TTOKOS: FTp SUN
Koadduuuent tpenus
1.2.9 F
Hasnenne: P =~
S
1.3 CTATUKA
1.3.1 MOMEHT CHJIBI OTHOCUTEIBHO OCH BPALLICHUS:

—

|M|:Fl, me 1 - mmeuwo cunel  F

OTHOCHUTEIIbHO OCH, TIPOXOASIEN yepe3 TOUKy
O nepneHauKyIsIpHO PUCYHKY
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1.3.2 lentp Macc Tena. LleHTp Macc CHCTEMBI MAaT€pUAIBHBIX TOYEK:
L mF+m;, .
P = m+m ... B  omgHOopomHOM  moONEe  TSKECTH
(g = COHSt) LIEHTP Macc TeJia COBIAIaeT C €ro IEHTPOM TSKECTH
133 M +M,+..=0
VYemosus paBHoBecus tBepaoro teyna B UCO: § = =
P P F+F,+.=0
1.3.4 3akoH [lackans
1 .3 .5 9] . = =+ h
JlaBJieHuE B JKUIKOCTH, okosmeiics B UCO: P = Py T P&
1.3.6 I D
3akoH Apxumena: F, Apx _PBBITCCH >
ecnu Teno U KUAKOCTh nmokoarcst B UICO, 1o Fapx = pgVesrecn
YcoBue riaBaHus Tell
1.4 3AKOHbBI COXPAHEHIN S B MEXAHUKE
1.4.1 NMiynbc MarepuanbHOU TOYKH: p=mv
1.4.2 " . D=D +D. +
MIyJIbC cucTeMsl Te: P = Py T Py T
1.43 |3axoH W3MEHEHHUS U COXPAHEHUS UMITYJIbCA:
B ICO Ap = A(I_jl + 1_52 + ) - EBHCIHHAt + F;BHeIHHAt +... 5
8 UCO Ap=A(p,+ P, +...)=0,
ccin FIBHGHIH + F‘ZBHeHIH .= 0
PeakTuBHOE IBHXKECHUE
14.4 PaGota cumbl Ha MamoM NepeMeneHIH: F_-.'
A:‘F‘-|AF|-cosa=Ec-Ax i
Ar X
1.4.5 MOIIHOCT CHIIBI:
€CIU 32 BpeMs At paboTa CHIIbI U3MEHSIETCS o
ra AA , To MormHOCTB CHITBI -
AA v
P=— =F-v-cosa
At At—0
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1.4.6

Kunernueckas s3Heprusi MaTepuaIbHON TOUKU: qu =—=—.

2 2m

3aKOH M3MEHCHHS KHHETHUYCCKOM DHEPrHHM CHCTEMbI MaTepHAbHBIX
touek: B UCO AEKHH = Al +A2 +...

1.47  |lloTreHuuaibHas SHEPTUS:
JJIA ITIOTCHIIUAJIbHBIX CUJI A12 = E lmoTeny E 2110TeHIT = _AE MOTEHI] -
[loTeHumanbHas 3HEpPrusi MaTepUaIbHONW TOUYKH B OJHOPOIHOM II0JIE
TSOKECTH: Enoreny = mgh.
[ToreHnuanpHas 3HEPTUS yIPYTO Ae(HOPMUPOBAHHOTO TENA:

ko
TIOTCHI] - 2

1.4.8 3aKOH W3MEHEHUS U COXPAHEHUSI MEXaHUYECKON SHEPTUU:
Emex = Exun + EHOTeHu,
B CO AEMGX = ABcex HEMNOTEHIL. CHII »
B 1ICO AEMCX - O , €CIIN Ascex HENOTEHL[. CUIl — 0

1.5 MEXAHUYECKUNE KOJIEBAHUA 1 BOJIHBI
1.5.1 [Napmonnyeckue konedaHus MaTepruaabHON TOUKH. AMIUINTY/AA U (a3a

KosneOanuii. Kunemarnueckoe onrcaHue:

x(t)=Asin(or+¢,)

v, (t)=x,,
a, (t) = (Ux )t = —(DZX(f) =a, + o’x=0 , TIle X - CMEIIEHUE U3

TIOJIOKCHU A paBHOBECHS.

I[I/IHaMI/IquKOG OIIMCAaHUC!:

2
may = -kx, rie K = m®” . 1o 3Hauwnt, uro Fx = -kx.

9HepPeTI/I‘{eCKOC OITMCaHUuEC (3aKOH COXpaHCHHUA MeXaHU4eCKOMI
SHEPTrUN):
2 2 2 2
mv-  kx* mv, = kA
+ = = = const
2 2 2 2

CBs3p aMITUTYABl KOJ€OAHM CMEIIEHUsT MaTepuaabHOM TOUYKH C
aMIUTUTYAaMH KOJIeOaHHIA €€ CKOPOCTH U YCKOPEHUSI:

49



max ) max

1.5.2 2t 1
[Tepuon n yactora KojaeOaHUI: I'=—-=—
Q) v
Ilepron manbix cBOOOTHBIX KOJEOAHMI MaTeMaTU4ecKOr0 MasiTHUKA!
[
T=2n |—.
g
Ilepuon CBOOOAHBIX Koj1e0aHMi IPY>KUHHOT'O
m
MasiTHEKA: | = 270, [—
1.5.3 |BeiHyxaeHHble konebanus. Pesonanc. PesonancHas kpusas
1.5.4 |IlonepeuHsle U NpoOAOIbHbIE BOIHBI. CKOPOCTh pacHpoOCTpaHEHUs U
L
nomna oub:; A =0T =—
Vv
WuTepdepennus u audpaxius BOIH
1.5.5 3Byk. CKOpOCTH 3ByKa
2 MOJIEKVYJISIPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHASI ®U3UKA
2.1.1 Mogenu cTpoeHuss Tra3oB, XUAKOCTEH u TBepAblx Ted. IlycTh
TEPMOJMHAMUYECKAsT CHCTeMa (TeN0) COCTOMT M3 N OJIMHAKOBBIX
N m
Mortekyi. Toraa KoTH4ecTBo BemecTsa ¥ — N -,
A M
e Na - 9icio ABOraapo, m - Macca cuctemsi (Tena), M - momspras
Macca BeIleCcTBa
2.1.2 TemnoBoe NBUKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3aumMopeiicTBre yacTHIL BElIeCTBa
2.14 | duddysus. bpoyHoBckoe qBUKEHUE
2.1.5 |Monens uneansHoro raza B MKT
2.1.6 CBsi3p MEXIy [aBICHMEM U CpEAHEH KHHETUYECKOW DHEprueu

MOCTYTNATEIFHOTO TEIIOBOTO JIBFDKCHUSI MOJICKYJI HMICalbHOIO rasa
(ocHoBHOe ypaBHeHne MKT):

1 = 2 (mp*) 2 —
ngmonl) =§n- =—N-& ., Tae Mo - Macca OJTHOU

2 3
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N

MoJtekysbl, 11 = - KOHIIEHTpaIUs MOJIEKYJI

V

2.1.7

AbcomotHas Temrieparypa: T=1t°+ 273 K

2.1.8

CBs3p TemImepaTypbl rasa €O CpEIHEH KHUHETHUYECKON SHeprueu
IIOCTYIATEIbHOTO TEIIOBOTO JIBUKEHUS €70 MOJIEKYJ:

- 2
gl'lOCT = mOU = E kT
2 2

2.1.9

VYpasuenue p = nkT

2.1.10

MOI[CJ'IB HOCAJIBHOI'O Ira3a B TCpPMOANHAMUKE:

YpaBaenue Menaeneera — Knanelipona
Boipaxenue a1t BHyTpEHHEN SHEPTUN

VYpaBuenne MengeneeBa - Kianeiipona (mpumeHumbie (HoOpMBbI
3aIKCH):

pV:ﬂRT:vRT:NkT’p:ﬂ
u

w

Breipaxkenue misg BHYTPEHHEHW JHEPIMM OJHOATOMHOIO HJEAJIbHOIO
rasa (mpuMeHUMbIe (POPMBI 3aITUCH):

U:%vRT:%NkT:EﬁRTzchngpV

2 p

2.1.11

3aKkoH I[aJ'ILTOHa AJI JaBJICHUA CMCCH PA3PEIKECHHBIX I'a30B:
p=p1tp2+t..

2.1.12

W3omporiecchl B pa3peskeHHOM ra3e ¢ TMOCTOSHHBIM YHCIIOM MOJIEKYIT
N (¢ MOCTOSHHBIM KOIMYECTBOM BemecTna v ):

m3orepma (T = const): pV = const,

P _
uzoxopa (V = const): T const |

n306apa (p = const): T = const

I'paduueckoe mnpencraBneHue wuzomnpoueccoB Ha pV-, pI- u VTI-
JyarpaMmax.

OO0beqMHEHHBINA Ira30BbINA 3aKOH:
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Py = const
T

JJIs1 ITIOCTOAHHOT'O KOJTMYECCTBA BECIICCTBA v

2.1.13 |HaceblieHHble ¥ HEHACHIIIEHHbIE Napbl. KadyecTBeHHas 3aBUCUMOCTh
IUIOTHOCTH M JIaBJICHMsI HACBHIIIEHHOTO Mapa OT TEMIepaTyphl, UX
HE3aBUCUMOCTh OT 00BbeMa HACHIIEHHOTO Mmapa

2.1.14 | BnaxHocTb BO3ayXa.

OtHOCuTEeNbHAS
_ pnapa (T) _ pnapa (T)
BnaxHocTs: ¢ = .~ T
p HACBILI, Iapa ( ) pHacmm. napa ( )

2.1.15 |N3meHeHue arperaTHbIX COCTOSHMH BEILIECTBA: HCIAPEHUE U
KOHJICHCAIs1, KUTICHUE KUJKOCTH

2.1.16 |M3meHeHue arperaTHbIX COCTOSHMM BEIIECTBA: IUIABJICHUE U
KpHUCTaTN3alUs

2.1.17 |IIpeoOpa3oBanue FHEPTUH B PA30BBIX MEPEXOAaX

2.2 TEPMOAMHAMUKA

2.2.1 TerioBoe paBHOBECHUE U TEMIIEpATYpa

2.2.2  |BHyTpeHHss SHEpPrus

223 Termonepenaya kak crnocod M3MEHEHUs] BHYTPEHHEH JHEprum 0e3
coBepiieHHst paboThl. KOHBEKIIUS, TEIIONPOBOIHOCTD, U3JIy4YEeHHUE

224 KonnuecTBo TemaoThI.

VrenbHas TENJI0EMKOCTh BEILIECTBA C: O =cmAT

2.2.5 VnenvHas Terora mapooOpazoBanus L: Q = Lm.
VrenbHasi TEIUIOTA [IABICHHs A : Q=hm,
VYnenbHas TemaoTa cropanus Toruea ¢: Q = qm

2.2.6 DneMeHTapHasi paboTa B TEPMOAMHAMUKE: A= PAV . Boruncnenue
paboTsl o rpaduKy mpolecca Ha p V-auarpamMme

2.2.77  |llepBblil 3aKOH TEPMOIUHAMUKH:

le = AUlz +A12 = (Uz _U1)+A12.

Annabara:
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le =0= Alz :Ul _Uz :_AUlz

2.2.8

Bropoii 3akon TepmonnHamuki. HeoGpaTumeble mporeccol

229

[Tpunnune! gerctBus TernoBbix MmamuH. KIT/:

_ A3a IOUKIT QHal‘p _|QXOH _ |onn

Oy (O Oy

2.2.10

Maxkcumanbnoe 3nauenue KIIJI. Hukn Kapuo:

T T T

Harp xon __ 1_ XOJT

T T

Harp Harp

max n = T]KapHo =

2.2.11

VYpaBHeHue TeroBoro 6ananca: Q1+ Q2+ Q3+ ...=0

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE IIOJIE

3.1.1

DJneKkTpu3alys Tel U ee MPOSIBICHUS. DIeKTpudYecKuil 3apsa. J{Ba Buia
3apsa. DJIEMEHTApPHBIN 3JEKTPUUYCCKUM 3apsi. 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia

Bsaumogeiictue 3apsanoB. Toueunsle 3apsasl. 3akoH Kynona:
B OIHOPOJHOM BEIECTBE C AUIIEKTPUUECKOI IPOHHUIIAEMOCTHIO &

F:k|q1|'|q2| _ 1 .|ql|-|q2|

e’ dmeg, 1’

OnexTpuyeckoe nose. Ero neiicTBre Ha aeKTprUuecKue 3apsiibl

3.1.4

—

HaHpSI}KeHHOCTI) SJICKTPUYCCKOIO ITOJIA: E= .
qnpo6HLH71

q
ITone Toueunoro 3apsaga: Er = k Y,
r

—

onHopoanoe none: F = const .

KapTI/IHLI JIMHUN HAIMIPAKEHHOCTH 3THUX rojei

IloTeHIMAIBbHOCTH QJICKTPOCTATHUYCCKOTO ITOJIA.

Pa3HOCTh IOTEHLIMAJIOB U HaIps’KCHUEC!

4, ZQ((Pl_(Pz):_qA(P:qU.
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[ToreHmansHast HEPTUs 3apsA/ia B SIEKTPOCTATUYECKOM TOJIE:
W=q0.
A=—-AW

W

[MoTenuuan sekrpoctaruueckoro mons: P =

CBs3b HAIpsOKCHHOCTU  IMOJIA W pa3HOCTH IHOTCHIHUAJIOB  JJIA
OJHOPOAHOI'O IJICKTPOCTATHUYCCKOTI'O I10JIA: U=Ed

[IpuHIMI Cyneprno3UINK ANEKTPUYECKUX TOJEH:

E:E1+E2 +..., (P:(Pl +(P2 +...

IIpoBOOHUKHM B 3IEKTPOCTATUYECKOM II0JI€. YCIOBHE DPABHOBECHUS
T
3apsI0B. BHYTPHM INPOBOAHUKA [ — (), BHYTPU U HA IOBEPXHOCTH

nposoanuka ¢ = const

JudneKTpuku B 3JIEKTPOCTAaTHYECKOM moje. Judnexkrpudeckas
IIPOHHUIIAEMOCTD BEIIECTBA ©

q

Konnencarop. D1neKTpoeMKOCTh KOHAEHCATOpa: C==

eg,S
aﬂeKTpoeMKOCTB IIJIOCKOT'O KOHZICHCATOPAa: C = - 8C’()

d

3.1.10

HapaJIJIeJIBHOG COCIMHCHNEC KOHACHCATOPOB!:
g=q+q@+..,Ur=U=.., Chapan =C1 + C2 + ...

IlocnenoBarenbHOS COCOUHEHHE KOHACHCATOPOB:

1 1 1

— + + — — —_— = _F - 4_--.
U=Ui+U+..,qi=q O Cl C2

T10CJI

3.1.11

qU _ cU* ¢’
2 2 2C

DHeprus 3apsKeHHOro KonaeHcaropa: W, =

3.2

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Aq
Cua Toka: I= . IMocToguuwiit Tok: I = const
At At—0

Jns mocrostHHOTO TOKA q = It
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3.2.2

VYeaoBus CyiecTBOBAHUS HIIEKTPHUECKOTO TOKA.
Hanpsoxenne U u OJIC E

3.23

U

3akon Oma Jij1sl y4acTKa LeTH: I=—

324

DJEKTPUYECKOE CONpPOTUBJIEHHUE. 3aBUCUMOCTb COIPOTUBIICHUS
OJTHOPOJHOTO MPOBOAHMKA OT €ro JUIMHBI U CEUYEHHUS. YAeIbHOE

[

S

COIPOTHUBIICHHE BELIECTBA. R=p

3.25

CTOPOHHUX CUJT

q

Ucrounuku Toka. IJIC uctoununka Toka: E=

BHYTpeHHee COIIPOTUBJICHUC UCTOYHHKA TOKaA

3.2.6

3akoH Oma ans MONHON (3aMKHYTOH) 3IEKTPHUYECKOM .
E E.:
R+7r

uenu: E = IR + Ir, otkyna =

3.2.7

HapaJIJIGJII)HOG COCIMHCHUC ITPOBOJHHUKOB:

1 I 1

_ . ——=—+—+
=L +L+ =U,=
I Il 12 ceey Ul U2 ceey Rn R2 .

apasut 1
ITocnenoBarenbHOE COCIMHECHUE ITPOBOTHUKOB:

U:Ul +U2 + ceey Il :IZZ ceey Rnocn:Rl +R2+ cee

3.2.8

Pa6ora snexrpuueckoro Toka: A = [Ut.

3axon JIxoyns - Jlenna: Q = I’Rt.

U2
Ha pesucrope R: Q= A=1"Rt = [Ut = ?t

3.29

AA

=2 =IU
At At—0

MOoOUIHOCTh JIEKTPUYECKOTO TOKA! P

TemnoBas MOIIIHOCTB, BbIACTIACMAs Ha pe3UCTOpC:

2
leszU—:IU,
R

_ CT. CHJT —
MontHOCTh HCTOYHUKA TOKA: I E— El
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3.2.10 |CBoOomHBICE HOCHUTENTH OJJICKTPHUUECCKUX 3apsAI0B B TPOBOIHHKAX.
MexaHu3Mbl TPOBOJMMOCTH TBEPIbIX METAJUIOB, PacTBOPOB U
pacriaBoB ANIEKTPOIIUTOB, ra3os. [TomynpoBOIHUKHY.
[TomynpOBOIHUKOBBIN THOL

33 MATHUTHOE TTOJIE

3.3.1 MexaHudeckoe B3auMoIeicTBIE MarHuToB. MarauTHoe nose. Bextop
MarHUTHOM MHAYKOUHM. [IpUHOMI — Cynmeprno3uiuyd  MarHUTHBIX
noneii: B=B,+B, +...

JIvHMM WHAYKOMU MarHuTHOro mnois. KapTuHa JMHUN WHIYKIHA
MarHUTHOTO IOJIS TOJIOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSIHHBIX
MarHuToB

3.3.2 |OmbiT Opcrega. MarHutHoe Mosie MPOBOJHUKAa ¢ TOKoM. KapruhHa
JUHUN WHIYKIUA MAarHUTHOTO TOJIS JUTMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOTO KOJIBIICBOTO ITPOBOTHUKA, KATYIIIKH C TOKOM

333 Cuita AMriepa, ee HarpaBJICHUE U BEJIMYMHA!

F, = IB [ sino ,rae & - yron Mex 1y HampaBIeHHEM IPOBOIHHUKA
U BEKTOpoM B

3.34 — :
Cuna JlopeHuia, ee HanmpaBJIEHUE U BETUYMHA: F Top — 19 VB sima
rne & - yron mexny Bektropamu U u B . JIpuskeHue 3apsKeHHON
YaCTHUILIBI B OJTHOPOJAHOM MAarHUTHOM TOJIE

34 DJIEKTPOMATHUTHAA UHAYKIUA

34.1 [ToTok BekTOpa MarHUTHON MHIYKIUU:
®=BS5=BScosa

3.4.2 |SBnenue snekrpoMarHuTHON MHAYKUMHU. DJIC MHAYKINUN

343 3aKOH 2JIEKTPOMarHuTHON MHAYKITMU Dapases:

Ei =T, = _(D:
At At—0
344 OJ1C uHAYKIIMY B IPSIMOM IPOBOJTHUKE

; Xy

JUTMHOM |, IBIKYyIIIEMCS CO CKOpOCThio U / \%
b

— g 'I.,(
(l) 11 ) B OJJTHOPOAHOM MarHUTHOM Tosie B: /
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E,

= Blvcosa pe O - YroI Mex1y BeKTopoM B u Hopmansio 71

K IJIOCKOCTH, B KOTOpoii nexat Bektopsl [ u U ;ecu [ 1 B u

1B, 1o |E,-|:BZU

345

[IpaBuio Jlenna

3.4.6

d
NHAYKTUBHOCTB: L= 7 , i @ = LI

AL
Al

=-LI

Camounnykuus. IJIC caMOUHIYKIIUU: Esi =-L t
At—0

3.4.7

r

3Hepr1/151 MAarauMTHOIO ITOJIsI KaTyHIKKU € TOKOM: VI/L =

3.5

SJIEKTPOMAT'HUTHBIE KOJIEBAHM A Y BOJIHBI

3.5.1

Koneb6arenbHbiit KoHTYp. CBOOOAHBIE IMEKTPOMATrHUTHBIC
KoJie0aHMs B HCATEHOM KOJIeOATEIbHOM KOHTYpE: )

(1) =Gy sin (02 +9,)

](t) = qt = O‘)qrnax COS(Q)t +(P0) = ImaXCOS((Dt +(po)

T'=2nJLC ®= oo 1
®opmyna Tomcona: [ = 2T , OTKyZJa T \/E .

CBs3b AMIUIMTYABI 3apsajga KOHJACHCATopa C aMHHHTYHOﬁ CHUJIBI TOKa
pu CBO60,[[HLIX AJICKTPOMAIrHUTHBIX KOJICOAHUSAX B nacaaibHOM

— max
Kone6GaTenbHOM KOHTYPE: Jimax —

3.5.2

3aKOH COXPaHEHMsI SHEPTUU B HI€AIBHOM KOJe0aTeIbHOM KOHTYpE:

cu’ LI CU’ . LI’
+ = == —"% =const.
2 2 2 2

3.53

BoinykeHHBIE 2JIEKTpOMarHuTHeIEe Kosebanus. Pesonanc

3.54

[lepemennniit  Tok. IlpomsBoacTBo, mnepenaya u  MoTpediIeHUE
IEKTPUUECKON YHEPTUH

3.5.5

CsoiicTBa QJICKTPOMAIrHUTHBIX BOJIH. BzaumHuas OpHUCHTAl M BCKTOPOB

B JJIEKTPOMArHuTHOM BonHe B Bakyyme: F | B 1 ¢
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3.5.6

[[Ixana AMeKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIeKTPOMArHUTHBIX
BOJIH B TCXHUKEC N 6I:ITy

3.6

OIITUKA

3.6.1

[IpssMonuHENHOE pacCIpPOCTPAHEHUE CBETa B OJHOPOAHOW Cpene.
Toueunbiit ucrounuk. Jlyu cBeta

3.6.2

3akons! orpacerns ceera. O =P
alp

S

3.6.3

[TocTpoenue n3o0pakeHu B INIOCKOM 3epKaje

3.6.4

3aKOHBI IIPEJIOMJICHUS CBETA.

I[Ipenomnenue ceera: /4S1M O =11, sinf3
AOCOIIOTHBIH MMOKa3aTeNb MPETOMIICHUS:

OTHOCHTENBHBI MOKa3aTeN b IpenoMieHus: Mtom —

Xon dayyeil B mpusMe.

CooTHOIIIEHHE YacTOT M COOTHOIICHHE JUIMH BOJIH NPU TEPEXOJe
MOHOXPOMAaTHYECKOTO CBeTa uepe3 TIpaHuIly pas3aena JBYX
ONTHYECKUX CPE/I;:

Vi =V,, mh, =n,A,

3.6.5

ITonHOE BHYTpEeHHEE OTpaKECHUE.
[IpenenbHbIi  yroyl IMOJHOTO BHYTPEHHETO  My<H
OTPaXEHUS:

. n2
sino,, =——=—
n n,

OTH

3.6.6

C06I/Ipa}01une U pPacCCUBAIOIINUC JIMH3BI. Tonkas nmH3a. q)OKYCHOC

1

F

paccTosiHUE M ONTHYECKask CUJIa TOHKOM JIMH3bI: D=

3.6.7

dopmyra TOHKOW JINH3BIL:

111
_—t =
d [ F

VBennueHue, 71aBaeMoe JIMH30M:
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T | =
SN
y

B cnyuae paccenBaronieit JMH3bI:

h_|/]

===Vl
H d

3.6.8 | Xox myua, MpOIIEAIIEro JIMH3Y IOJA MPOU3BOJIBHBIM YINIOM K €€
aBHOW onThdeckoil ocu. IlocTpoeHne H300paKeHUl TOUKH U
OTpe3Ka MpsAMON B cOOMpalONIMX M PACCEHBAIONIMX JMH3aX M HX
cUCTEMax

3.6.9 | dotoanmapar kKak onTHYECKUI mpruOop. [71a3 kak onTuyeckas cucrema

3.6.10 |Hurepdepennus cBera. KorepeHTHbIE HCTOYHUKH.  YCIIOBHUS
HAOMIOZICHWST MAaKCUMyMOB M MHHHMYMOB B HHTep(EpEeHIIMOHHOU
KapTHHE OT JBYX CHH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB:

MaKCUMYMBI - A= zma ,m=0,+/-1,+-2,+-3, ...,
A
MHHUMYMBI - A= (2m + 1)5 ,m=0,+/-1,+/-2,+/-3, ...

3.6.11 |Iudpaxus ceera. Judpakimonnas pemierka. YcioBue HaOMOACHUS
IJIaBHBIX MaKCHMYyMOB npu HOPMAaJIbHOM naJieHNuH
MOHOXPOMATHYECKOTO CBETa C JUIMHOM BONHBI A HA peuIeTKy C
niepuosiom d:
dsing,, =mh m=0,+/-1,+-2,+-3, ..

3.6.12 | ducnepcus cBeta

4 KBAHTOBAS ®U3UKA
4.1 KOPITY CKYJISIPHO-BOJIHOBOM JIYAJIN3M
4.1.1 I'mnore3za M. IInanka o kBantax. @opmyna Ilnanka: E=hv
4.1.2

hc
dotonsL. Dueprus dorona: £ = hv = 7 =pc.

59



Wmmynsc porona: P = : ==

4.1.3

®dororddexr. OnbiThl A.I. CroneroBa. 3akoHbl hoTodhdekra

4.1.4

VYpaBuenue DitHimTeiHa 115 hoTordhdexra:
Ed)OTOHa = ABblxoua + Exnn max,

he hc

rae E(bOTOHa =hv=— s ABLIXO,Z[a = thp =5
n n

E =—"% =¢eU

> KHHmax 2 3an

4.1.5

[[aBJ'IeHI/Ie CBCTa. I[aBJ'IeHI/IC CB€TAa Ha IIOJIHOCTBIO OTPAXKAIOUIYHO
IOBCPXHOCTH U HA MMOJTHOCTBHIO IMOMNIOIIAIOIY 0 ITOBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHa;I MOACJIb aTOMa

422

[Toctynatst bopa. M3nyyenue u nornomieHue (GOTOHOB IPU MEPEXOE
aToMa C OJHOTO YPOBHS SHEPTUHU Ha JAPYTOM:

hv _ e

mn

:|En _Em|

mn

423

JInHenyarpie CIEKTPHI.

CrexTp ypoBHEl 3HEPIrUy aToMa BOIOpPOJA:

—13,6 3B
E, = - 1,2,3, ...

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxionnas monens siipa leiizenbepra - VBanenko. 3apsn sjpa.
Maccosoe uncio sapa. M3oronst

432

PaM0aKTUBHOCTb.

Aunbda-pacna: ?X —>‘;_J2‘ Y + ﬁHe.

bera-pacnan.

DIEKTPOHHBIIH B-pacman . ?X —>12+1 Y + ?13 +v,.
[To3UTPOHHBII B-pacman . ?X —>§_1 Y + glé +V,.

lNamma-uznyuenne
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433

t
Torna m(t)=m, 27

HYCTB m - Macca pPaairuoOaKTUBHOI'O

t
3aKOH paaMoaKTUBHOTO pacmana: N ( t) =N,-27.

BE€IICCTBA.

434 Snepubie peakiuu. JleneHue u CUHTES sIep

4. OFBEM YYEBHOI'O ITIPEJIMETA U BUJIbl YYEEHOU PABOThHI

Buj yueOHoi1 padoThl

0O0BeM B yacax

O0bem yueOHOr0 npeamera 112
B TOM YHCIIE:
OcHOBHOE CcoJIep)KaHHE:
— VYpok 60
— JlaGopaTopHbie 3aHATUS 18
— IlpakTnueckue 3aHATHS 8
[TpodeccnonanbHO-OpUEHTUPOBAHHOE COZIEpKaHUE (ColIep:KaHne 8
MPUKJIAHBIX MOIYJIEH):
- ¥Ypok 2
— JlaGopaTopHbie 3aHATUS 2
— IlpakTnueckue 3aHATHS 4
Koncynpranuu (mepe 3K3aMeHOM ) 2
CamocrositenbHas padbora (Bcero) 12
IIpome:xxyTounast arrecranus B gopMe JK3aMeHa 4
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5. TEMATUYECKOE INIAHUPOBAHUE YYEBHOI'O ITIPEIMETA ®U3HUKA (FA30BbII YPOBEHbD)

n/n

HaumenoBanmue
pa3aesoB M TeM
yueOHOro
npeaMera

0Oo0nem
4acoB

Couepmanne yqe6H0r0 MartrepuaJjia u q)Ole)l OpraHu3anuu AeATCJIbHOCTH

ob0yuamommxcs

OcHOBHBIE BH/IbI 1eSIT€IbHOCTH 00yYAIOIINXCS

Paznen 1. Hayunblii MeTO O3HAHUS NPUPOIBI

1.1 | ®usuka U METOIBI 2 Ypoxk
Hay4qHOTO ITO3HaHHA 1. | ®usuka - HayKa o mpupoje. HayuHbie METOIBI MO3HAHUS OKPYKAIOIETO | M3yueHne HaydHBIX (IMIUPUUECKHX M TEOPETHUECKHX) METOIOB

mupa. Ponb 3KcrepUMEHTa W TEOPUM B TPOILIECCE TO3HAHMS TPUPOABL. | TO3HAHUA OKPYXKAIOUIETO MUPA.
DKCNIEPUMEHT B (PU3HKE. OOGCyXleHHe TpaHul] TPUMEHMMOCTH (DU3MYECKMX 3aKOHOB M
MonemmpoBanve  (U3MYECKMX SBIEHWH W mporeccoB. Hayumble | Teopuil. PaboTa B rpyrIe 10 MOATOTOBKE KOPOTKUX COOOIIEHHI O
runotes3sl. OU3MYECKUE 3aKOHBI M TEOPUH. [ 'PaHHUIBI NPUMEHHMOCTH | POJM M MecTe (DM3MKM B HayKe M B MPAKTHYECKOH NEATETHHOCTH
(u3rueckux 3akOHOB. [IPHHIMIT COOTBETCTBHS. moze. JIeMOHCTpAIUs aHATIOTOBBIX M IM(POBBIX M3MEPHTETBHBIX
Poutb 1 MecTo Gpu3HKK B JOPMUPOBAHHH COBPEMEHHOM HAYYHON KapTHHBI | MPUOGOPOB, KOMIBIOTEPHBIX TaTYHKOB.
MHpa, B IPAaKTUIECKOM JIEATENEHOCTH JIFOIEH. OcBo€eHHE OCHOBHBIX MIPHEMOB paboTHI ¢ U(POBOIi TabopaTopueii
JleMoHCTpanuu. 1o ¢u3ukKe
Amnanorosele ¥ HU(POBbIE H3MEPUTENBLHBIE PUOOPHI, KOMIBIOTEPHBIE
JaTYHKH.

Pa3zgen 2. Mexanuka

2.1 | Kunemaruka 2 Ypok

2. | Mexanuueckoe  aBWkeHHe.  OTHOCHTENBHOCTH  MEXaHHWYeCKoro | IIpoBesieHHe SKCIEpUMEHTA: 3ydEHHE HEPABHOMEPHOTO

nBrxeHust. CucreMa orcyeTa. TpaeKTopusl.

[epememienue, ckopocTb (CPEeOHAS CKOPOCTh, MTHOBEHHAST CKOPOCTH) U
YCKOpPEHHE MaTepHallbHOM TOUYKM, MX TMPOEKLIHMH Ha OCH CHUCTEMBbI
koopauHat. Cio)xeHue nepeMelIeHU U CI0KEeHHE CKOPOCTEH.
PaBHOMEpHOE 1 PABHOYCKOPEHHOE MPSIMOJIMHEITHOE MBHKeHUE. [ paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHSI, TIyTH W TEpEeMEUIeHHs
MaTepHaIbHOW TOUYKH OT BpEMEHHU.

CBoOonHOE masieHue. Y CKOPEHHE CBOOOIHOTO MaJCHUS.

KpuBonunelinoe paBrkeHue. JIBWKeHHE MaTepHalbHON TOYKUA 1O
OKPY’KHOCTHU C IIOCTOSIHHOM 110 MOAYJIO CKOPOCTBIO. YTJIOBasi CKOPOCTD,
JIMHEeHHas CKOPOCTb. Ilepuon u 4acToTa oOpameHusI.
LeHTpocTpeMuTeabHOE yCKOPEHHE.

TexHuyeckue ycCTpoilcTBa M MPAKTHUECKOE MPUMEHEHUE: CIHIOMETD,
JIBUKEHHE CHAPSIIOB, LIETIHbIE U PEMEHHBIE Mepeaayu.

JeMmoHcTpanuu.

Mogenb CHCTEMBI 0TCYECTA,
XapaKTEPUCTHUK JBIKECHUSI.
[IpeoOpa3oBanme IBMKEHHIA C UCTIOIH30BAHUEM MPOCTHIX MEXaHU3MOB.

WILTIOCTpaIus KHHCMAaTHYCCKUX

JIBU>KEHUS C LEIBIO ONIPEENICHHS] MTHOBEHHOM CKOPOCTH;
HCCIIE0BAaHUE COOTHOLIEHHS MEXY MyTSAMH, IPOIIEHHBIMHI
TEJIOM 3a IOCIIE0BATENbHbIE PABHBIE IPOMEKYTKH BPEMEHH IIPH
PaBHOYCKOPEHHOM JIBHXKEHHHU C HAYaJIbHON CKOPOCTBIO, PABHOM
HYJIIO; M3YYEeHUE IBIKCHUS IIapHUKa B BI3KOM KUAKOCTH;
N3y4YeHHE JIBIDKCHHS Tella, OpPOIIEHHOT0 TOPU30OHTAIBHO.
OO0BsACHEHNE OCHOBHBIX IPUHIIUIIOB JCHCTBUS TEXHUIECKUX
YCTPOWCTB, TAKUX KaK: CIIHIOMETD, IITTHBIE U peMEHHBIE TIepeaun
JIBIDKEHUS; M yCIOBUI MX 0€30IacCHOTO UCTIONb30BaHU B
[IOBCEIHEBHOU JKU3HU.

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJaHHON (QU3NYeCKON
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX (POPMYJI KHHEMATHKH.
[TocTpoenue u aHanu3 rpaduKOB 3aBUCUMOCTEH KHHEMATHYECKUX
BEJIMYHMH OT BPEMEHHU ISl PABHOMEPHOI'O ¥ PaBHOYCKOPEHHOIO
HOPSMOJIMHEWHOTO JBIKEHHUS.

PacrnioznaBanme Gpm3N4ECKUX SBICHUN B y4eOHBIX OMBITAX U
OKpY’KaloIIel )KN3HN: paBHOMEPHOE W PaBHOYCKOPEHHOE
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[Tagenue Tea B BO3AyXe U B Pa3peKEHHOM IPOCTPAHCTBE.

HabnroneHue JBMKEHUS Tella, OPOIICHHOTO IO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

W3mMepeHne yckopeHus CBOOOTHOTO MaICHHUS.

HampasneHue ckopoCcTH MU IBMXKEHUU 110 OKPYKHOCTH.

NPSIMOJIMHEWHOE JIBI)KEHHE, CBOOOIHOE TafieHUe TeJl, ABHKEHHE
IO OKPY>KHOCTH.

OnucaHue MEXaHNYECKOTO JBM)KEHUS C UCIOIb30BaHUEM
(r3UYecKNX BEIIMUUH: KOOPJMHATA, ITyTh, IEPEMEIICHHE,
CKOPOCTb, ycKOpeHHe. PaboTa B rpynmax npu miaHupOBaHUH,
MPOBEICHUH U HHTEPIIPETALNH PE3YJILTATOB ONBITOB M aHAIN3E
JIOTIOTHUTENBHBIX HCTOYHUKOB HH(pOpMANH 1o TeMe

2.2 | IuHaM#uKa. 2/2 Ypok
3. IIpunauun otHocutensHOcTH ["anunes. [lepoiii 3akoH HeroTOHA. CpaBHeHHE Macc B3aUMOJICHCTBYIOIIUX TEJI.
WHepuuanbHble CUCTEMBI OTCUETA. Wzydenne 3aBUCUMOCTH CHIIBI YIPYTOCTH OT Ne(OpMaIny;
Macca Tena. Cuna. Ilpusuumn cyneprnosuuun cii. Bropoi 3akoxn CpaBHEHME CUJI TPEHUSI IIOKOSI, KAUEHUS U CKOJIbXKEHUSI.
Herotona mng matepuanbHOl TodkH. Tpetnii 3akoH HproToHa 1714 OGbsicHeHHE HeBecOMOCTH. [IPOBEICHHE IKCIICPUMEHTA:
MaTepHalbHBIX TOUCK. HCCIIE/I0BAHUE 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIONINX B
3akoH BceMupHOro TsaroteHus. Cuna tsxectu. [lepBas kocMuueckas MPY7KHHE 1 PEIHHOBOM 06pasiie, OT HX e OpPMAIIHIL; H3yHeHHe
CROPOCTD- JIBIOKEHUS OpyCKa M0 HAKJIOHHOMW TTIOCKOCTH; UCCIICIOBAHKE
YCJIOBUH paBHOBECHUs TBEPIOTO TeJa, UMEIOIIEr0 OCh BPAIICHHUS.
OO0BsacHeHHE 0COOCHHOCTEH paBHOMEPHOTO W PABHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO JBIKEHISI, CBOOOTHOTO MAJCHHS TEll, TBHYKCHUS
M0 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbIOTOHA, 3aKOHA BCEMHUPHOTO
TATOTCHUS.
JlabopaTopHbIe 3aHATHS
4. | UzyueHne OBrkeHHs OpycKa 10 HAaKJIOHHOH IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BOBHUKAIOIIUX B MPY>KUHE
1 pEe3WHOBOM 00pa3siie, oT uxX AedopMaIivy.
UccnenoBanue yciioBUi paBHOBECHS TBEPAOIrO Teja, MMEIOLIETO OCh
BpAILCHHUSL.
W3yueHnne HepaBHOMEPHOTO JBMXKEHHMSI C LEJIbI0  OINpEeAeTeHHs
MTHOBEHHOH CKOPOCTH.
HccaenoBanue COOTHOIIEHUSI MEXIY MyTSAMH, MPOHICHHBIMH TEJIOM 3a
MOCJIe/IOBATENHHBIC paBHbIE TIPOMEXYTKH BpEMEHHU npu
PaBHOYCKOPEHHOM JBIKEHUU C HAYAIBHON CKOPOCTHIO, PABHOM HYIIIO.
M3ydenue IBMKEHUS 1IapyKa B BA3KOU HKHUIKOCTH.
W3yuenne quxeHMs Tea, OpOIIEHHOTO TOPU30HTAIBHO.
2.3 | Cuiibl B MEXaHUKE 2 VYpok
5. | Cuna ynpyroctu. 3akoH ['yka. Bec Tena. OObsICHEHHE OCHOBHBIX MPHUHIIUIIOB ACHCTBUS MOAITUITHUKOB M UX

Tpenue. Buap! Tperns (okost, CKOMkKEHUs, kKaueHns). Cuia TpeHus.
Cyxoe Tpenue. Cuiia TpeHUS CKOJIBKEHUS U CHJIa TPEHUS TIOKOS.

Koaddunment tpenus. Cuna conpoTUBIICHUS TIPH JBUKCHUH TENA B

MIPaKTUYECKOI0 MPUMCHCHUS.
OObsACHEHHE JABUIKCHUS UCKYCCTBCHHBIX CITYTHUKOB.
Pemenue paC‘IéTHHX 3aJa4 C IBHO 3a,£[aHHOI>i (1)1/[31/[‘160[(017[
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JKUJKOCTHU WIIK Ta3e.
[NoctynaTtensHOE U BpamaTeIbHOE IBUKCHUC aOCOTFOTHO TBEPIOTO TEla.
MoMeHT cuiIbl OTHOCUTENBHO OCH BpauieHus. [1neuo cumpl. YcinoBus
paBHOBECHS TBEPJOTO TeJa.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHHE: MOAMUITHUKY,
JBUKEHHE UCKYCCTBEHHBIX CIIyTHUKOB.

JemoHcTpanuy.

SIBneHue UHEPIUH.

CpaBHEHHE MacC B3aNMOACHCTBYIOIIHNX TEJ.

Bropoii 3akoH Herotona.

3aBHCUMOCTH CHJIBI YIPYTOCTH OT JehopMariuu.

H3mepenue cui

CrnosxeHue CHIL

Hesecomocts. Bec Tena npu yCKOpeHHOM MOAbEME U NaJCHUU.
CpaBHeHI/IC CUJI TPCHUA TMOKOs, KaUCHUSA U CKOJILKCHUA.

VYcnoBus paBHOBecHs TBEPAOTO Tesa. Bubl paBHOBECHSI.

MOJIETIBIO C HCIIO0JIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOpPMYJT
JUHAMUKH.

Pacrio3naBanue (pU3NIECKUX SBICHUI B y4EOHBIX OMBITAX U
OKpY>KaloIIe! )KU3HN: MHEPIHA, B3aUMOJICHCTBUE TelI. AHAII3
(bU3UIECKNX TPOLECCOB U SIBICHUH C HCIONB30BAHUEM 3aKOHOB U
MIPUHLIMIIOB: 3aKOH BceMupHoOro tarorenus, I, II u 11l 3akons!
HeroToHa, MpUHIUT CyNEepHO3UILUNH CHJI, TPUHIIUI
PaBHOIPABHOCTU MHEPLUANBHBIX CUCTEM OTCYETA

23

3aKOHBI COXpaHCHHUA
B MCXaHHUKC.

2/2/2

VYpok

6.

Vmnynsc MaTepualbHONW TOYKH (Tena), CUCTEMBl MaTepHajbHBIX TOYEK.
VMnynsc cuiibl M U3MEHEHHE MMITyJIbCa Tejla. 3aKOH COXpaHEHUs
I/IMHyJ'Ibca. PeaKTI/IBHOG JBHUXKCHUC.

PabGota cuiabl. MOIIHOCTD CHIIBL.

KuneTnueckas dHEprus MaTepUAbHOW TOUKH. Teopema 00 U3MCHEHUU
KHHETHYECKOU YHEPTUH.

[oTreHnmanpHass  SHEPIHS. [oreHnmanbHass  SHEPrUS  YIPYro
neGopMHpOBaHHON TpPYXUHBL [loTeHIWAaIbHAS SHEPrHs Tela BOIU3U
MTOBEPXHOCTH 3EMITH.

[oreHnmanpHble W HEMOTCHIWaNbHBIE cuibl. CBsA3p  pabOTHI
HETIOTCHIUAIBHBIX CHJI C I3MCHEHUEM MEXaHHYECKON YHEPTHH CHCTEMBI
Ten. 3aKOH COXPAaHEHHSI MEXaHHUUECKOW DHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUUECKHE YCTPOHCTBA U IPAKTUUECKOE MPUMEHEHHE: BOIOMET, KOIIEp,
NIPYKUHHBIN TUCTOJIET, ABUXKCHUE PAKET.

JemMoHcTpanuu.

3aKOH COXpaHECHUS UMITYJIbCA.

PeakTrBHOE JBIKEHUE.

[epexo/ MOTEHIMATBHOM SHEPTHH B KHHETHIECKYIO U 0OpaTHO.

[IpoBeneHne SKCIEPUMEHTA: H3ydeHHE a0COIIOTHO HEYIIPYTOro
yAapa ¢ IOMOIIBIO IBYX OJJUHAKOBBIX HUTSHBIX MasTHUKOB,
HCCIEJOBaHNE CBSA3U pabOTHI CHIIBI C NI3MEHEHNEM MEXaHUYECKOH
SHEPIUU Tela Ha MPHMEPE PACTSKEHUS PE3UHOBOTO KIyTa.
OrieHKa a0COMIOTHBIX U OTHOCUTEIBHBIX MOIPEITHOCTEH
n3MepeHuil pU3nIecKux BeTUIHH.

Pemenne pacu€THbIX 3a/1a4 C SBHO 3aJaHHON (QpHU3NIecKOn
MOJIETIBIO C UCIIOJIb30BAHNEM OCHOBHBIX 3aKOHOB U (OPMYJT
JIUHAMUKU U 3aKOHOB COXPaHEHUS.

Penrenne kauecTBEHHBIX 3a/1a4 ¢ OOPOH Ha U3yYEHHBIE B pa3jieie
«MexaHnKay 3aKOHBI, 3aKOHOMEPHOCTH U (pU3NYECcKHe SBICHHS.
OnmcaHne MEXaHNYECKOTO JBI)KEHUS C UCTIONb30BaHUEM
(bU3UYECKNX BEIMUUH: UMITYJIbC TeJa, KHHETHIECKas SHEPT s,
MOTEeHIMAIbHAS SHEPTHsl, MEXaHNIeCcKast paboTa, MeXaHH4IecKas
MOIIHOCTh. AHaNN3 (PU3UYECKUX IPOLIECCOB U SBJICHUIT C
HCIOJIb30BaHNUEM 3aKOHA COXPAHEHUSI MEXAaHUYECKOM SHEPruy,
3aKOHA COXpaHEHUs nMIrysibca. OObsICHEHHE OCHOBHBIX
MPHUHIUIIOB ACHCTBHUA U MPAKTHYECKOTO IPUMEHEHUS TEXHIIECKUX
YCTPOMCTB, TAKUX KaK: BOJOMET, KONEP, NPY>KUHHBIN UCTOJIET.
OOBsIcCHEHNE JIBI)KEHHMS PaKeT C OTIOpO Ha M3y4EHHBIE
¢u3nYecKne BeINYNHBI U 3aKOHBI MEXaHUKH.

Vcnionp30BaHue MpH NOATOTOBKE COOOIIEHUH O MPHUMEHEHUH
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3aKOHOB MEXaHUKH COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI
JUIA IOUCKA, CTPYKTYPHUPOBAHNUS, UHTEpIPETallUY U IPEICTABICHUS
nH(popManuy, KpUTHIECKNH aHATIN3 MOTyd9acMoi HH(opManuu
IIpoBeneHne KOCBEHHBIX U3MEPEHHH, HCCIeI0BaHUMN
3aBUCHMOCTEH (pU3NYECKUX BEJIMYHH, POBEPKA MPEJIOKEHHBIX
TUIIOTE3

JIab

OpaTOPHBIEC 3aHATHUS

N3yuenne abCOMOTHO HEYNPYTOTo yAapa ¢ MOMOIIBIO IBYX OJHHAKOBBIX
HUTSHBIX MasTHUKOB.

HpaKTI/I‘ICCKI/Ie 3aHATHA

8.

I/ICCJ'ICI[OBEITL CBA3H pa60TH CHIIBI C HI3MEHCHHEM MEXaHUICCKOI OHEPIrun

TCJIa Ha MPpUMEPE PACTAKCHHA PC3MHOBOTI'O XKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMUKA

31

OCHOBEI
MOJIEKYISIPHO-
KWHETHYECKOM
Teopuu

4

VYpok

9.

OCHOBHBIE TIOJOXEHHUSI MOJIEKYJSIPHO-KUHETHUECKOH TEOpUM U HX
ombITHOC 00OCHOBaHMe. bpoyHoBckoe nemkenue. uddysusa. Xapakrep
JIBUKEHHUSIT W B3aUMOJICHCTBUS YacTHUI] BellecTBa. MOJeNu CTPOSHHS
ra3oB, XHIKOCTCH M TBEPABIX TE U OOBSICHECHHE CBOICTB BEIICCTBA Ha
OCHOBE »3TUX Mozeneil. Macca u pasMepsl Mojekyid. KoamuectBo
BewecTBa. [locTossHHAs ABoraapo.

TemmoBoe paBHoBecue. Temmeparypa u ee wusMmepenue. Ilkana
temrepatyp Llenscus.
Mopens wuneansHoro rasza. OCHOBHOE YpaBHEHHE MOJEKYJISIPHO-

KMHETUYECKOH TEOpUH HJEaTbHOTO ra3a. AOCOIIOTHAs TeMIeparypa Kak
Mepa cpeiHei KWHEeTHYEeCKOI YHEPTUH TETNIOBOTO JBIKEHHS YaCTHII ra3a.
TexHuueckue ycTpoilcTBa M MPAaKTHYECKOE IPUMEHEHHE: TEPMOMETP,
6apomeTp.

JemMoHcTpanmu.

OnbITHL, I0Ka3bIBAIOIIME AUCKPETHOE CTPOEHHE BelecTBa, (ororpadpun
MOJIEKYJT OPTaHUYECKHX COSTUHEHUH.

OmbiTe! 10 T y3UH XKUAKOCTEH 1 Ta30B.

Mopnenb 6pOyHOBCKOTO JIBH)KEHHS.

Mognens onslita IllTepHa.
OmubITel,  JOKa3bIBAIOIIME
B3aUMO/ICHCTBUSL.

Mopenb, HILUTIOCTpUpPYIOIIast IPUPOLY AAaBJIECHHS Ta3a Ha CTEHKH COCYa.

CyILIECTBOBAaHUEC MEIKMOJICKYJISIPHOT'O

10.

Illxana Ttemnepatyp KenbBuna. T'a30Bble 3aKOHBL.  YpaBHEHUE
MemnneneeBa-Knaneiipona. 3akon lansToHa. M3omporieccsl B naeaasHOM
rae C TIOCTOSHHBIM  KOJMYECTBOM  BemiecTBa. | 'paduueckoe

[IpoBenenue sKcepuMeHTa: OINpeieJIeHIe MacChl BO3/TyXa B
KJIaCCHOM KOMHATe Ha OCHOBE M3MepeHUi 00bEMa KOMHATBI,
JIaBJICHUS U TEMIIEPATYPhI BO3AyXa B HEH; UCCIIEA0OBAHNE
3aBUCHUMOCTH MEXIY [apaMeTpaMu COCTOSIHUS Pa3peKeHHOTO rasa.
OrieHKa a0COIFOTHBIX M OTHOCUTEIIBHBIX MTOTPEIIHOCTEH
U3MEepeHuil PU3NYeCKIX BETUIHH.

OOBsICHEHHE OCHOBHBIX IIPUHIIAIIOB JCHCTBUI TepMOMeETpa U
OGapomeTpa U ycIoBHiA X 0€30MacHOTO UCTIOJIB30BaHMs B
MMOBCEIHEBHOM JKU3HU.

PacrniozHaBanme (hM3NUIECKUX SBICHUN B YUCOHBIX OTBITAX H
OKpy>Karomie sxu3Hu: auddy3us, OpoyHOBCKOE TBIKECHUE.
OnucaHue TEIJIOBBIX SABIEHUH C UCTIONb30BaHHEM (DU3UUECKHUX
BEJIMYMH: JaBJICHUE T'a3a, TEMIIEPATypa, CPEIHSS KUHETHYeCKast
JHEPTUs Xa0TUYECKOT'O ABMXKEHHUS MOJIEKYJI, CPEIHEKBAIpAaTHUHAS
CKOPOCTBH MOJIEKYIIL.

AHanu3 GU3NIECKHUX MPOIECCOB U SIBJICHUIN C UCIIOIh30BaHUEM
MKT, ra3oBbIX 3aKOHOB, CBSI3U CpeIHENH KHHETUUECKON SHEPIUU
TETJIOBOTO JABM)KCHUS MOJIEKYJI ¢ 20COTIOTHOM TeMIIepaTypoi.
Pemenue pacuéTHBIX 33724 ¢ SIBHO 33/IaHHOH PU3NIECKON
MOJIEJIBIO C HCIOJIb30BaHUEM OCHOBHEIX HoJioxkeHuiit MKT,
3aKOHOB U (POPMYJI MOJCKYJISIPHOU (PU3UKH.

Pabora B rpynmax npu IIaHUPOBAHHUU, IPOBEICHUH U
HMHTEPIIPETALMU PE3YJIHTATOB ONBITOB U aHATIU3E TOMOTHUTEIbHBIX
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NIPEACTaBIICHNUE N30IIPOLIECCOB: M30TEPMa, H30X0pa, H300apa.
TexHHYecKue yCTpOHCTBA M MPAKTHYECKOE IMPUMEHEHHE: TEPMOMETP,
6apomeTp.

JemoHcTpanuy.

OnbITH, WUTIOCTPUPYIOIIUE YPaBHEHHE COCTOSIHUSI HACANBHOTO Tasa,
H30TIPOIIECCHI.

HNCTOYHUKOB I/IH(l)OpMaIII/II/I 10 TEMC

3.2 | TepmoauHAMUKA. 2/2 | Ypox

TemoBbIe MAIIHEL 11. | TepmoauHamuueckas cucrema. BuyTpennss sHeprus | IlpoBeneHue 3KCIiepUMEHTa: U3MEPEHUE YIEIbHON TeIIOEMKOCTU
TEPMOJMHAMUYIECKON CHCTEMBI H CIOCOOBI €¢ M3MeHeHMs. KommiecTBo | pemectna. OmeHKa aGCOMIOTHBIX M OTHOCUTEIBHBIX MOTPEITHOCTEN
TEIUIOTHI U pa60Ta. BHyTpeHH}I}I OHEPrusi OAHOATOMHOI'O0 HIACAJIBHOTO PISMepeHI/If/'I (I)HgnquKHX BEJIMYUH.
ra3a. Bugpl Temmonepenaun: TeIUIONPOBOAHOCTD, KOHBEKIINS, H3TyUICHNUE. V3yueHue Mojieneil apoBoii TypOHHBL, JBATATeNs BHYTPEHHETO
VYiaenpHas TEIJIOEMKOCTh BemIecTBa. KOMMYECTBO TEIDIOTH MU CrOpaHHs, PeaKTHBHOTO ABHTATEIS.
Teronepeaate. . OO0BsCHEHNE IPUHIIUTIOB ACHCTBUS U YCIOBUH 0€301IacHOTO
[onsarne 06 ammabatHOM mporecce. [lepBrIii 3aKOH TEPMOIUHAMUKH. N
[IpHMeHeHH e TePBOrO  3aKOHa TEPMOJMHAMHKH K M30MOIECCaM. HCTIONB30BaHUS B TOBCETHEBHOM KU3HU JBUraTeNs BHYTPEHHETO
T'paduueckas METepIPETAIs paGOTH Ta3. crolzaﬁm, OBITOBOTO XOJ'IO[[I/IJ'II)HI/\I’Ka, KoHAMIMOHepa. Onucanue
JleMOHCTpAIHH. CBOWCTB T€J H TEIIOBBIX SBJICHUH C MCIIOIF30BaHUEM (PH3UICCKUX
V3MeHeHHe BHYTPEHHEN SHEPTHH Teia IIPU COBEPIICHUH PaOOThI: Bputer | BE/IMMHMH: IABICHUE rasa, TCMIICpaTypa, KOJINIECTBO TCIIOTE,
poOKH 13 Oy THIJIKH 1OJ1 AEHCTBUEM CKATOTO BO3/yXa, HarpeBanue 3¢upa | BHYTPCHHAAL SHEPTH, pabota rasa. Peuienne pacu€THbIX 3aza4 ¢
B JIATYHHOU TPYOKe IMyTeM TpeHus! (BUIEOIEMOHCTPALIHS). SIBHO 33/IaHHOH (PM3MUECKON MOJIETIBIO C HCIIOJIb30BAHUEM
V3MmeHeHWe  BHYTpeHHEH OHepruu  (TeMIIepaTyphl) Tejla TPH | OCHOBHBIX 3aKOHOB U (hOPMYJ MONEKYJIIPHOH hU3UKU U
TEeIuIonepeaye. TePMOAUHAMUKH.

12. | Bropoii 3akon TepMoanHaMuKH. Heo6paTHMOCTE IPOLECCOB B mpupoje. | PCIICHHE Ka4eCTBEHHBIX 33/1a4 C OMOPOii Ha M3YYCHHBIC B pasziene
TennoBble MamuHbl. [IpuHIUIBI  JEHCTBUS  TEIMJIOBBIX  MAaIlIMH. «MonekyisapHas Gpu3uKa 1 TEPMOJUHAMUKA) 3aKOHBI,
IMpeoOpa3oBaHuss 3HEPrMH B TEIUIOBBIX MarinHax. Ko3((HIUEHT | 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUSL.
noyie3Horo jedcreua Temnood MmamuHbel. Iuxn Kapuo wu  ero | PaGora B rpynmnax npH aHalU3e JAOMOJTHUTEILHBIX HCTOUHUKOB
kodpdHIMeHT mone3Horo  AeHcTBUA.  DKOJOTHYECKHE MPOoONeMsl | uH(pOPMALKMH 10 TEME
TEIUIO3HEPTETHKH.

TexHuUeckne yCTPOHCTBA W MPAKTHUECKOE NPUMEHEHHUE: IBHUTATEIh
BHYTPEHHETO CTOPaHMUsI, OBITOBOW XOJIOIMIIEHUK, KOHIAHIIHOHEP.
JemoHcTpauuy.

OnpIT 10 agnadaTHOMY pACHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mopenn mapoBoll TypOWHBI, JBHrareis BHYTPEHHETO CrOpaHws,
PEaKTHBHOTO JIBUTATEIIS.

JlaGopatopHble 3aHATH

13. | IlpodeccnoHAIBLHO OPHEHTHPOBAHHOE COAEP:KAHME: U3MEPEHHE
yJIENBHOM TEeTII0eMKOCTH

33 2/2/2 | Ypok
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ArperartHble
COCTOSIHUS
BeecTBa. PazoBble
HEePEXOIBI.

14. | ITapoobpazoBanue n konaeHcauus. Vicnapenue u xunenue. Adcomotras | [IpoBeneHue sxcriepuMeHTa: N3MEpeHNne OTHOCUTEIEHON
U OTHOCHTENbHAA BIAXHOCTh BO3Myxa. HacelmeHHbl map. YaenbHas | praxHOCTH Bo3Aayxa. OLEHKa aOCOMIOTHBIX M OTHOCHUTENBHBIX
TeIUIOTa MapooOpa3oBaHus. 3aBUCHMOCTb TEMICPATypbl KUICHUS OT | [orpemHocTel u3MepeHHii (PU3MUCCKUX BETHUMH.
HABJICHH. H3yueHne CBOMCTB HACBHIIIEHHBIX TAPOB, CIIOCOO0B H3MEPCHHS
Teepmoe Temo. Kpucramiuyeckue u amMOpOHbIC Tena. AHH3OTPOIHS | poooo o
cBoiicTs kpuctamios. Kunkne kpuctamisl. COBPEMEHHBIC MATCPHAIBL. | yyr < JICHHE KHTICHHS TIPH TORWKSHHOM JaBJICHAH, HATDEBAHHS 1
[TnaBnenne ® KpUCTAIM3aNMs. YJAENbHas TEIUIOTA IUIABJICHHS.
CyGmmanus. IUIABJICHUSA KpI/ICTaHHI/ILIeCKOSO BEIIIECTBA. )
VpaBHeHwe TeWIOROro Gananca, OObsicHEeHNE TPUHIIMIIOB ,ueI/ICTuBmI U ycIlIoBHi 6e301acHOTroO
TeXHUYeCKHE YCTPOICTBA M MPAKTHUECKOE TpUMeHeHHe: rurpomerp u | MCTOR3OBAHILL B HOBCCAHCBHOM XKUSHI TUTPOMETPA,
IICHXPOMETp, KalIOPUMETp, TEXHOIOTMH MONY4eHHs COBpeMEHHbIX | NCMXPOMETPA, KanopnmeTpa. Msyderue TeXHoMorui nomyeHns
MaTepHuaoB, B TOM UHCJIE HAHOMATEPUANIOB, U HAHOTEXHOJIOTUH. COBPEMCHHBIX MaTC€pHAJIOB, B TOM MHCJIC HAHOMATEPHUAIIOB.
JemMoHcTpammu. Perienne pacu€THBIX 337124 ¢ ABHO 3aJJaHHOM (hU3HIECKOI
CBolicTBa HACHIIIEHHBIX MAPOB. MOJIETIBIO C HCIIOJIb30BAHNEM YPAaBHEHUS TEIJIOBOTO OanaHca.
Kunenue npu noHW)XEHHOM JIaBJICHHU. Pemenne kauecTBEHHBIX 331a4 C ONOPOH Ha U3yUECHHBIE 3aKOHBI,
CriocoObl M3MEPEHHUs BIAXKHOCTH. 3aKOHOMEPHOCTH M (pU3UUECKHE SBJICHUS 110 TeMe. Pacnio3HaBaHue
JleMOHCTpalys KPUCTAILIOB. (bu3nYecKuX SBICHUH B yUeOHBIX OIBITAX U OKPY)KAIOILEH KU3HU:
nedopmanust TBEPABIX TEN, HATPEBAHHUE M OXJIAKICHHUE T,
W3MEHEHHE arperaTHbIX COCTOSHHUHN BENIECTBA U OOBSICHEHNE UX Ha
OCHOBE 3aKOHOB M ()OPMYJT MOJIEKYJIAPHOH (DU3HUKH.
Hcnonp3oBanue MHYOPMAIIMOHHBIX TEXHOIOTHH AJIs ITONCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALNH U IIPEACTABICHUS
nH(OopMaLUK IIPU MOJrOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
MOJIEKYJISIPHON (PU3NKM U TEPMOJIMHAMUKH B TEXHHUKE U
TEXHOJIOTHSIX
JlabopaTopHbIe 3aHATHS
15. | Onpenenenue Macchl BO3AyXxa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHUI

00beMa KOMHATBI, JIaBJICHHS U TEMIIEPATYpPhl BO3yXa B HEMl.
HccnenoBanue  3aBUCHMOCTH  MEXKAYy  apameTpamu
pa3pexkEeHHOTO rasa.

COCTOSAHHUA

I/I3MepeHI/Ie OTHOCUTENILHOHN BIIAXKHOCTH BO3ayXa.

IIpaxkTueckue 3aHATUSA

16.

Ha6J’IIOHaTL HarpeBaHusl U IUIaBJICHUA KPUCTAJUIMYCCKOTI'O BEIIECTBA.

Pasnen 4. DaekrpoanHaMmnka

4.1

DNIeKTpOCTaTHKA.

2/2

Ypok

17.

OnexTpu3aius Tel. DIEeKTPUIeCcKuil 3apsn. /[Ba Buma SIEKTPUUYECKUX
3apsioB. [IpOBOJHMKHM, IUANEKTPUKH M MOJYNPOBOJHHUKU. 3aKOH
COXPaHEHHs dJICKTPUIECKOTr0 3apsia.

BsanmoneiictBue 3apsanoB. 3akoH Kymona. TouyedHBIH 37eKTpHUUECKUt

IIpoBeneHue sKkCiepuUMEHTA: U3MEPEHUE DIIEKTPOEMKOCTH
KoHzAeHcaTopa. OneHKa abCONMIOTHBIX U OTHOCUTENBHBIX
MOTpeNIHOCTEl n3MepeHnit PU3NUECKUX BEITUYHH.
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3apsi. DJeKTpudeckoe mose. HanpspokeHHOCTh 3JeKTpHYEecKOro MOJIs.
[MpuHIMT CYynepro3UIMY IIEKTPUUECKHX Mojel. JINHIN HanpsHKeHHOCTH
AIIEKTPUYECKOTO MOJIS.

PaGora cunm oanextpocratmueckoro mnomsd. Ilorenmuman. PasHocTh
MOTeHLMAJI0B. [IpOBOTHUKY U TUAJIEKTPUKH B AJIEKTPOCTATUIECKOM MOJIE.
JudaexTpuyeckast IpOHUIAEMOCTb.

DIEeKTPOEMKOCTb. Konnencarop. DIEeKTPOEMKOCTb
KOHZIeHCATopa. DHEePrus 3apsHKCHHOT0 KOHACHCATOPA.
TexHUYECKHE YCTPOWCTBA M HPAKTHYECKOE NMPUMEHEHHE: IICKTPOCKOIL,

IIJIOCKOT'O

JNEKTPOMETP, JNEKTPOCTATUYECKAS 3aIUTa, 3a3eMIICHHE
AJIEKTPONPUOOPOB, KOHIEHCATOP, KONMPOBAIBHBIA ammapar, CTpyHHBINH
IIPUHTED.

JemoHcTpanuy.

VY CTpONCTBO M IPUHLIUIL ACUCTBUS JIEKTPOMETPA.

B3aumopeiicTBre Ha3JIEKTPU30BAHHBIX TEJL.

DeKTpUIecKoe MoJie 3apsSKEHHBIX TEl.

[IpoBOgHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUYeCcKas 3aluTa.

JM3IeKTPUKY B 3JIEKTPOCTATUIECKOM II0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IIOCKOIO0 KOHAEHCAaTOpa OT IUIOLIAIU
IJIACTHH, PACCTOSIHUSI MEXAY HUMH U IUIIEKTPUYECKON TPOHULIAEMOCTH.
DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

W3ydenne NpUHIUIOB ASHCTBHS IEKTPOCKONA, ITEKTPOMETPA,
KOHJIeHCaTopa.

Wzydenne npUHINIIOB IEHCTBYS U YCIOBHH 0€3011acHOTO
IMPUMEHEHUS B IPAKTUYECKON KU3HHU, KOITUPOBAJILHOTO aNlapara,
CTPYMHOIO IIPUHTEPA.

PaccmoTpenne pu3nIeckux OCHOBAaHHN HIIEKTPOCTATHUECKON
3aIIUTHI U 3a3€MIICHUS JJIEKTPOIIpuOopoB. Pemenne pacuéTHbIX
3a71a4 ¢ SIBHO 331aHHOM (PU3MUECKOI MOJIETIBIO C HCTIOIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hOpMyII dIIeKTpOCTaTHKH. PerieHne
Ka4eCTBEHHBIX 3aJja4 C OIIOPO HA U3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS 3JEKTPOCTATHKH.
Pacnio3naBanue GpU3NYECKUX SIBJICHUI B y4EOHBIX ONBITAX U
OKpY>KalOIIe! KU3HU: 3JIEKTPU3aLUs TN, B3AUMOACHCTBUE
3aps70B B 00BSCHEHHE X HAa OCHOBE 3aKOHOB U (hOpMyIT
NIEKTPOCTATUKH.

Onucanue N3Yy4YCHHBIX CBOMCTB BCHICCTBA U DJICKTPUICCKUX
SIBIICHUH C HCIIOJIb30BAHUEM (PU3UIECCKUX BEIUUNH:
3JIEKTPUYECKUN 3apsill, HAIPSAKEHHOCTD JIEKTPUUECKOTO OIS,
MOTEHIIMAM, Pa3HOCTh NOTEHIINAIOB, JIEKTPOEMKOCTb.

AnHanu3 QU3NYECKHUX MPOIECCOB U SBJICHHUN C UCIIOIb30BaHHEM
(U3UIECKNX 3aKOHOB: 32KOHA COXPAHEHUS HIICKTPHIECKOTO
3apsina, 3axoHa KysoHa.

Pabora B rpymnmax mnpu aHaJu3e JONOIHUTEIEHBIX HCTOYHUKOB
nH(pOpMAaLMH U TOJrOTOBKE COOOIIEHHUH O MPOSBICHUN 3aKOHOB
9JIEKTPOCTATUKU B OKPY’KAIOIEH )KU3HU U IPUMEHEHUU UX B
TCXHUKEC

JlabopaTopHbIe 3aHATHS

18. | 3mepeHue 31eKTpOEMKOCTH KOHIEHCATOpa.
4.2 | IlocTosHHBII 4/4/2 | Ypok
SJICKTPUICCKHH TOK. 19. | Hampspkenne. 3akon Oma Jijist yuacTKa IeTIH. [IpoBenenue sKCepUMEHTa: U3yUYeHUE CMEIIAHHOTO COeTMHEHUS

Toxu B pa3Iu4HbIX
cpenax.
DneKTpudecKuit
TOK. Y CJIOBUS
CyIIEeCTBOBAHUS
3IEKTPUYECKOTO
ToKa. McTOUHMKH

9J'IGKTPI/I‘I€CKO€ COIIPOTUBJICHUC. Y,I[CJ'ILHOC COIIPOTUBJICHUE BCLICCTBA.

[MocnenoBarensHoE, napajuiesbHOe, CMEIIaHHOE coelMHEeHue
MIPOBOJHHUKOB.
Pabora amextpuyeckoro Toka. 3akoH Jxoymsi-JleHna. MormHOCT

3JEKTPUYECKOTO TOKA.
DIEeKTPOJIBUKYIAS CHJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHHUKA TOKA.
IIpodeccuoHanbHO OpHEHTHPOBAHHOE cofep:kaHue: 3axkoH Oma i
TIOJTHOH (3aMKHYTO#) dJIeKTprudecKkoit rienu. KopoTkoe 3aMbIkaHue.

pesuctopoB; uzmepenne JJIC UCTOUHKMKA TOKA U €0 BHYTPEHHETO
COTIPOTHUBIICHUSI, HAOIOACHUE SJICKTPOIH3a.

OrneHka abCOMIOTHBIX M OTHOCUTENIBHBIX MOTPEITHOCTEH
HU3MEpeHUil PU3HYECKIX BEITUYHH.

OOBsCHCHHE IPUHIIATIOB JICHCTBUS U YCIOBHH 0€30I1aCHOTO
MPUMEHEHHUS aMIIEPMETPa, BOJBTMETPA, peOCTaTa, HCTOYHHKOB
TOKa, DJIEKTPOHATPEBATEIILHBIX U DJICKTPOOCBETHTEIBHBIX
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Toka. Cumia Toka.
ITocToSHHBIN TOK.

TexHuueckue ycCTpoilcTBa M MPAKTHYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIBTMETP, pPEOCTaT, MCTOYHHMKH TOKa, OJEKTpOHArpeBaTe/IbHbIE
IpUOOPHI, 3EKTPOOCBETUTEIbHBIE IpUOOPHI, TEPMOMETP
COMPOTHUBJICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPBHI U (POTOPE3HCTOPHI,
MOJIyIPOBOTHUKOBBIH TNOJI, TalbBaHUKA.

JemoHcTpanuy.

V3MepeHne critbl TOKa U HAIPSDKCHUS.

3aBHCHMOCTB COTIPOTUBIICHUS HMINHAPUIECKUAX IPOBOIHUKOB OT JUTHHEI,
IUTOIIAIH TIOTIEPEYHOTO CEUCHUS 1 MaTepHraa.

CMermranHOe COeIMHEHHE TIPOBOIHUKOB.

[Ipsimoe u3MepeHHe SIEKTPOABIKYIIEeH cuibl. KopoTkoe 3aMbIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OIIEHKA BHYTPEHHET'O CONPOTHUBIICHHUSI.

20.

ONeKTpoHHas MPOBOJUMOCTh TBEPABIX METALIOB. 3aBHCHUMOCTh
COIIPOTHBIICHHS METAJUIOB OT TeMmeparypsl. CBEpXIIPOBOIHIMOCTb.
DneKTpuuecKuid TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.
[MonynpoBomuukn. CoOCTBEHHass W IIpUMECHas  IIPOBOJMMOCTH
MOJTynpoBOgHUKOB. CBoicTBa p-n-mepexona. I[lomynmpoBoAHHKOBBIE
TIpUOOPEI.

TexHn4ecKkHe yCTpOHCTBa M MPaKTHIECKOE MPUMEHEHHE: aMIepMETp,
BOJIETMETP, PEOoCTaT, MCTOYHUKM TOKa, DBJIEKTpOHArpeBaTelIbHbIC
puoopHI, 3JIEKTPOOCBETUTEIIbHbIE IpUOOPHI, TEpMOMETP
COIIPOTHUBIICHHS, BaKyyMHBIH AHMOJ, TEPMHUCTOPBHI U (HOTOPE3UCTOPHI,
MIOJTYTIPOBOTHUKOBBIH U0/, TaJbBaHUKA.

JemMoHcTpanmu.

3aBHCHMOCTh CONPOTHUBIICHUS METAJUIOB OT TEMIIEPaTyPhI.

21.

DJEeKTpUYECKH TOK B pPacTBOpaX M pacIiiaBaX AJIEKTPOJIHUTOB.
DIEeKTPONUTHIECKAS AUCCONUAIHS. DIEKTPOIH3.

DnexTpuyeckuid ToK B razax. CaMoCTOSTENbHBIM U HECAMOCTOSITENbHBIN
pa3psa. Monnus. [lna3zma.

Texauueckrue yCTpOCTBAa M MPAKTHYECKOE MPUMEHEHHUE: aMIepMETp,
BOJIBTMETP, PEOCTaT, HCTOYHHMKH TOKa, DJIEKTPOHATrpeBaTEIbHbBIE
pubOPHI, 3IEKTPOOCBETUTEHHBIE puodoPHI, TEPMOMETP
COMPOTHUBJICHUS, BaKyyMHBIH MO, TEPMUCTOPBI U (POTOPE3UCTOPHI,
[OJIyIPOBOIHUKOBBIHN TMOJI, TaJlbBaHUKA.

JeMmoHcTpanuu.

[IpoBOAUMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psia u IpoOBOJAUMOCTb BO3/1yXa.

OIHOCTOPOHHSS NPOBOJAUMOCTD TUOJIA.

pudOpOB, TEPMOMETPA CONPOTUBIICHHS, BAKYYMHOT'O AMO/A,
TEPMHUCTOPOB U (POTOPE3UCTOPOB, MOIYNPOBOJIHHUKOBBIX IHOJIOB,
raJbBaHUKH.

Pemrenne pacu€THBIX 33139 ¢ SBHO 3aaHHON (HHU3NIECKOIT
MO/IETIBIO C HCTIOJIb30BAHNEM OCHOBHBIX 3aKOHOB M ()OPMYJT TEMBI
«ITocTOSTHHBIN 3JIEKTPUUECKUIA TOK.

Pacrio3HaBanue (pU3NIECKUX SIBICHUI B yIEOHBIX ONBITAX U
OKpY>Karolle! )KU3HU: 3JIeKTpUiecKas IpOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XUMUUECKOE, MArHUTHOE JIEUCTBUS TOKa. AHAIN3
NIEKTPUUECKUX SBICHUH U MPOLECCOB B IIETISX MOCTOSHHOTO TOKA
C MCTIOJIb30BAHNEM 3aKOHOB: 3aKOH OMa, 3aKOHOMEPHOCTH
MOCTIEI0BATENBHOTO U MapajlIeIbHOTO COSIMHEHNS IPOBOJHUKOB,
3akoH Jlxxoyns-JIeHua.

OmnuncaHne H3yYCHHBIX CBOWCTB BEIECTB U AIIEKTPHUECKUX
SIBJICHUM C MCIIOJb30BaHUEM (bI/I?:I/I‘IeCKI/IX BCIIMYUH:
NEKTPUYECKHN 3apsil, CHIa TOKA, JIEKTPUUECKOe HalpsKEeHNUE,
NIEKTPUUECKOE COMPOTUBIICHHE, Pa3HOCTh NMOoTeHnHanos, /1C,
paboTa TOKa, MOIIHOCTh TOKA.

Hcnonb3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTUH ISl TOUCKA,
CTPYKTYPHUPOBAHUS, UHTEPIPETALMH U IIPEACTABICHUS
nH(pOpMAaLUH IIPU TOJrOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
MIOCTOSTHHOTO TOKa B TEXHUKE M TEXHOJIOTHAX

IIpakTueckue 3aHATUS

22. ‘ ITpodeccHonabHO OPHEHTHPOBAHHOE CO/IEPKAHMe: HAOIIONATh

69




DJICKTPOJIU3.

JlabopaTopHBIE 3aHATHS

23. | N3ydeHne cMEmaHHOTO COSTNHEHHS PE3UCTOPOB.
V3mepeHne 3NIeKTpOIBIKYILCH CHIIBI HCTOYHUKA TOKA U €0
BHYTPEHHET'O COIIPOTUBIICHHUS.

24. | M3yueHne MarHUTHOT'O TI0JISI KATYIIKH C TOKOM.
HccnenoBanue neficTBHS MMOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sSBICHUS IIEKTPOMAarHUTHOW HHIYKIIUH

4.3 | MarauTHOe TI0JIe. 4/2 | Ypok
OneKTpOMarHATHas 25. | TlocTosIHHBIE MarHUTH. B3amMOJECTBHE TIOCTOSHHBIX MArHHTOB. | IIpoBeJeHHe SKCTIEpHMEHTA: H3ydeHHe MATHUTHOTO MO KaTyIIKH
MHIY KA. MarmutHoe  mome. Bektop  MarHWTHOM  MHAyKOmH. IIpHHIHMI | ¢ TOkOM; HCCIENOBaHUE AEHCTBHA MOCTOSHHOIO MAarHHTa HA PAMKY

CYICpIIO3UINY MarHUTHBIX Moneil. JIMHWM MarHWTHOM HMHIYKUHH. | ¢ TOKOM; MCCIIEI0OBAHHE SBICHHS EKTPOMATHUTHON HHIYKIIUH.
KapTrHa JTMHUI MarHUTHOI MHAYKUUH IOJIS IOCTOSIHHBIX MarHUTOB. OueHKa aGCOTIOTHBIX M OTHOCHTEIBHBIX IOIPELIHOCTEi
MarHuTHOe Mojie MPOBOJHUKA C TOKOM. KapTuHa NWMHHMH MHAYKIUH W3MepEHHii (pH3HUECKIX BEIHIHH.
MAarHMTHOTO MOJA JUTMHHOTO MNPAMOTO TMPOBOJHMKA M 3aMKHYTOTO | (36, oonenye NPHHIMNIOR NEHCTRHS U YCIOBHI GE30MACHOTO
KONBLIEBOTO MPOBOJHMKA, KaTymKd ¢ TokoM. OmnsIT Opcrena.
B3auMozieficTBHE MPOBOHAKOB ¢ TOKOM. TIPHMEHEHHA TIOCTOAHHEX MATHHTOE, JICKTPOMATHHTOB,
Crta AMIIepa, e MOJLy/Th 1 HATIpaBIICHHC. SMEKTPOABUTATENA, YCKOPHTENeH JIeMEHTAPHEIX HacTHI,
TexXHHUECKME YCTPOICTBA M NPAKTHYECKOE NPMMEHEHHe: NocTosHHple | HHAYKIHOHHOM ICHH. Pemenne pacq€THEIX 3724 Ha NPHMEHEHKE
MArHHTHI, 7eKTPOMATHHTHI, EKTPOIBHTATE b, yCKOpHTEH dopmy TeMbl « MarHuTHOE 1ojie. DIIEKTPOMarHuTHasE HHITYKLUS.
3JIeMEHTAPHBIX YACTHII, WHIyKIHOHHAS Medb. Penrenue ka4yeCTBEHHBIX 3314 C ONIOPOM HA U3YYECHHBIE 3aKOHBI,
JleMoHCTpanumy. 3aKOHOMEPHOCTH U (pu3MyecKue sBIeHUs TeMbl « MarHuTHOE TOJIe.
OmnsIT Opcrena. DNeKTpOMarHuTHast MHAYKIUD. OnpeneneHue HapaBiIeHUs
OTKJIOHEHHUE DJICKTPOHHOTrO ITyYKa MArHUTHBIM HOJIEM. BEKTOpa MHAYKIMU MarHUTHOTO TIOJISl IIPOBOJJHHKA C TOKOM, CHIIBI
Jluaun MHIYKIMA MarHATHOT'O ITOJIA. AMr[epa U CUJIBI _]'[()peH]_[a.
BizaumMopeiicTBue IBYX NPOBOJHUKOB C TOKOM. PacrniozHaBanme (hM3NUECKUX SBICHUN B YICOHBIX OIBITAX H
Cuna Ammepa. OKpY KaroLlei )KU3HHU: B3aUMOJIEICTBIE MATHUTOB,

26. | Cuna Jlopenua, ee MOAyilb M HanpapjeHHE. J[BMKEHHE 3apsHKEHHOM | DIIEKTPOMArHWTHAs WHIYKIHS, NEHCTBHE MATHUTHOTO TIOJS Ha
YacTULbl B OTHOPOJAHOM MAarHMTHOM IIOJIC. Pabora cutel HopeHua. MPOBOJHUK C TOKOM U ﬂBH)KymHﬁCﬂ 3apsn.
ABnenue >1EKTPOMArHUTHOH WHIYKUMM. [IOTOK BEKTOpa MArHMTHOM | Apaju3 35eKTPOMATHUTHBIX SIBJCHUI C HCIIOIb30BAHIHEM 3aKOHA
WHIYKIAH. 9Hf’KTI?’OZ[BI/nyma’[ cna MHIYKIAH. 3aKOH | 5 exTpoMarHuTHOMN MHAYKIMH. ONICaHUE H3yYEHHBIX CBOMCTE
SNIEKTPOMATHUTHOU MHAYKLMH Papajes. BEIIECTB M AJICKTPOMAarHUTHBIX SIBJIICHUH C UCIOJIb30BaHUEM
BuxpeBoe anekTpuyeckoe mosie. DIEKTPOJIBIKYIIAs CHIa MHIYKIHH B . A
MIPOBO/IHUKE, JBMXKYIIEMCS MTOCTYNATEILHO B OJHOPOJHOM MarHHUTHOM (U3HHECKIX BEAHH: HHAYKIH MATHHTHOTO MO, CHIIa AMIICpa,
Hose. cuna JlopeHia, MHIYKTUBHOCTD KaTyIIKH, SHEPTHs
TeXHHYECKHE YCTPOMCTBA M MPAKTHYECKOE MPUMEHEHHE: IOCTOSHHBIE | - ck PAICCKOTO M MATHUTHOTO HOJICH
MarHHThblI, AJIEKTPOMArHHTHI, ANIEKTPOJIBUTATEIb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS IeYb.
JemMoHcTpanuu.
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HeiicrBue cuibl JIopeHiia Ha MOHBI DJIEKTPOJIHTA.
SIBneHue SIEKTPOMArHUTHON UHYKIIHH.

27.

[IpaBuno Jlenua.

WHIyKTUBHOCTE. SIBIGHHE CAMOMHIYKIMH. OJIEKTPOIBIDKYINAS CHIA
CaMOMHAYKIIHH.

DHeprust MarHUTHOTO TTOJISI KATYIIKH C TOKOM.

DJIeKTpOMarauTHOE TI0JIE.

TexHHYeCKHE YCTPOHCTBA M NMPAKTUUECKOE NPUMEHEHHE: MOCTOSHHBIC

MAarHuTHI, 3NEeKTPOMAarHuTHI, 3NEeKTPOABUTraTeb, YCKOPHUTEIH
3JIEMEHTapHBIX YaCTHILl, HHIYKIIMOHHAS TIeYb.

JemoHcTpanuy.

IIpaBuno JleHua.

3aBUCUMOCTh  JMEKTPOABIDKYIICH CHIBI HMHIYKIMH OT CKOpPOCTH

HM3MEHEHHS] MAarHUTHOT'O ITIOTOKA.
SIBICHME CAMOVHTYKITUH.

HpaKTI/I‘ICCKI/Ie 3aHATHA

28. | Onpenenuts HHAYKIHIO BUXPEBOIO MArHUTHOTO MOJIS.
Paznea 5. KosieOaHnusi 1 BOJTHBI
5.1 | MexaHuueckue u 2/2 Ypok
f{giﬁgﬁﬁzmnmme 29. | KonebatenpHast cuctema. CBOOOJHBIC MEXaHUYECKUE KOJICOAHHS. HccnenoBanue mapaMeTpoB KOJIeOATEIbHOM CHCTEMBI — MEPHO/IA,

I'apmonnueckue xonebanus. I[leproa, yacrora, ammuTyaa u ¢asza
konebanuit. [IpyXuHHBINA MasTHUK. MaTeMaTHIeCKUH MasTHHK.
YpaBHeHHe rapMoHHUecKuXx Konebanuii. [IpeBpamienue sHEprun Npu
TapMOHMYECKUX KOJIEOaHHX.

KoneGatenbHbiit KOHTYp. CBOOOJHBIE HJIEKTPOMAarHUTHBIE KOJIeOaHMs B
HeaJbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXy MEXaHUUECKUMH
U DJIEKTPOMArHUTHBIMU KosiebaHusmu. @opmyna TomcoHa. 3akoH
COXpaHEHMs HEPTHHU B UICAIEHOM K0JIeOaTeIbHOM KOHTYpE.
[MpencraBnenune o 3aTyxaromux KojaeOaHusxX. BoHyK1eHHbIE
MexaHudeckue kojebanus. Pezonanc. BerHyx1eHHbIE
JIEKTPOMarHUTHBIE KOJICOAHMS.

TexHuueckue ycTpoUCTBa U MPAKTHUECKOE MPUMEHEHHUE: dIEKTPUUECKUI
3BOHOK, T€HEPaTOp NMEePEeMEHHOT0 TOKa, IMHUHX JIEKTPOIepe iay.
JemMoHcTpanuu.

HccnenoBanne napamMeTpoB KonebaTeIbHOW CUCTEMBI (TIPY KUHHBINA HITH
MaTeMaTH4eCKHi MasTHHK).

HaGmonenne 3atyxatonux kojaeOaHu.

HccrenoBanue CBOWCTB BBIHYKICHHBIX KOJICOAaHUH.

YaCTOTHI, aMIUTUTYABI U a3kl KoneOaHui (py>KUHHBIN 1/ HITH
MaTeMaTHYeCKUH MasTHUK).

Habmonenue 3atyxatoniux konebanuit. MccnemoBanue CBOWCTB
BBIHY>KJICHHBIX KOJIeOaHHH.

HaGmonenue pezonanca. [IpoBenenne skcriepuMenTa:
uccieJ0BaHNe 3aBUCHMOCTH IIEPUOAa MaJIbIX KoJIeOaHuii rpy3a Ha
HHUTH OT JJIMHBI HUTH U MaCChI IPy3a; UCCIIEA0BAHUE IEPEMEHHOTO
TOKa B LIENH U3 ITOCIIEOBATEIBHO COSAMHEHHBIX KOHIEHCATOPA,
KaTyIIKH U PE3UCTOpa.

OrieHKa a0COIOTHBIX U OTHOCUTEIBHBIX MOIPEIIHOCTEH
n3MepeHnil PU3NUECKUX BEINYHH.

OOBsicHEHHE IPUHIIMIIOB JACHCTBUS U YCJIOBHH 0€3011acHOTO
MPUMEHEHHS 3JIEKTPUIECKOr0 3BOHKA, TeHepaTopa epeMeHHOro
TOKa, IMHUHN 3JIeKTpoIiepeay.

Pemenne pacu€THbIX 3a/1a4 C SIBHO 3a/laHHON (U3MYECKOH
MOJIETIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (POPMY!I,
OIMCHIBAIOLIMX MEXAHUYECKUE U AJIEKTPOMArHUTHbIE KOJICOaHHSI.
Onuncanne MEXaHUIECKUX M JJICKTPOMarHUTHBIX KojeOaHuii ¢
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Habnronenue pe3onanca.
CB0OO/IHBIC 3JICKTPOMATHUTHBIC KOJICOAHMS.

30.

[epemennsiit Tok. CHHYCOMIANBHBIA IEPEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKa. AMIUIUTYJHOE U AEHCTBYIOIIEe 3HAUEHUE CUIIBI TOKa
U HaNIPSDKEHUSL.

Tpaucdopmarop. [IponsBoacTBo, nepenava u norpediacHne
INEKTPUUYECKON IHEPTUH. DKOJIOTHUECKUE PUCKH NIPH IPOU3BOJICTBE
anekTpolrHepruu. KynbTypa Hcnoap30BaHUs JEKTPOIHEPTHH B
MOBCEIHEBHOM KU3HU.

TexHuuyeckre yCTpoHcTBa U MPAKTUYECKOE IPUMEHEHHE: 3IEKTPUUECKUN
3BOHOK, T€HepaTop MEePEeMEHHOr0 TOKa, IMHUU 3JIEKTpoIepeiay.
JemMoHcTpauuy.

OcnunorpaMmsl (3aBUCHMOCTH CHIIBI TOKA M HATIPSDKEHUS OT BPEMEHN)
JUTS JICKTPOMATHUTHBIX KOJIeOaHHH.

Pe3onaHc npu nocnenoBaTeIbHOM COSIMHEHNH PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mogenb TMHUN 37EKTpoTepeaadn.

UCIIOJIb30BaHUEM (PU3NYECKHMX BEIMYMH: IEPUOJ] U 4acTOTa
Kosie0aHMH, aMIIMTY/ja ¥ (pa3za KoeOaHuid, 3apsit ¥ CHila TOKa B
TapMOHMNYECKHX 3JIEKTPOMAaTrHUTHBIX KOJICOaHUSX.

PemeHne Ka4ecTBEHHBIX 33/1a4 C OIOPOH HAa M3Y4IECHHbIEC 3aKOHBI,
3aKOHOMEPHOCTH, OMMCHIBAIOLINE MEXaHUUECKUE U
3JIEKTPOMAarHUTHBIE KOJICOaHMS.

Pabora B rpymnmnax npu niaHAPOBAHUH, IPOBEACHNUH U
UHTEPIPETALUU PE3yJbTaTOB OMNBITOB, U aHAIN3E JTOMOJIHUTEIbHBIX
HCTOYHHMKOB MH(OpPMAIINH 110 TEME

JIab

OPATOPHBIC 3aHATHA

31.

I/ICCJ'ICZ[OBEIHI/IG 3aBUCHUMOCTH IEPpHOJa MAJIbIX KoJIeOaHmi I'py3a Ha HUTH
OT JJIMHBI HUTHU U MACCHI I'py3a.

I/ICCJ'ICZ[OBEIHI/IG MEPEMCHHOI'O TOKA B LICMH M3 MTOCJICAOBATCIBHO
COCIMHCHHBIX KOHACHCATOPA, KaTylIKHU U pE3UCTOpPA.

5.2

MexaHn4yeckue u
3JIEKTPOMArHUTHBIE
BOJIHEL.

2/2

Ypok

32.

MexaHuuyeckue BOJHBI, ycioBUA pactpocTpanenus. Ilepuon. CxkopocThb
pacnpocTpaHeHust U JUIMHA BOJIHBIL. [lonepeyHsle U MpoJI0JIbHbBIE BOJIHBI.
UnaTepdepentms n nudpakius MEXaHIYECKUX BOITH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. Bricora ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHbIE BOJIHBI. YCJOBHS H3JyYEHHUS! SJIEKTPOMArHUTHBIX
BOJH. B3aumuas opuenrauus BektopoB E, B, v B snexTpoMarHutHOI
BosiHe. CBOMCTBA AMEKTPOMArHUTHBIX BOJIH: OTPaXKEHHUE, MPEIOMIICHNE,
noJisIpu3anus, nudpaknus, HHTEpGEPeHIHSL. CkopocTb
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >neKTpOMarHuTHEIX BOJH. [IprMeHeHre 3JIeKTPOMarHUTHBIX BOJTH
B TEXHHKE U OBITY.

IIpuHUIMIIBI paIMOCBS3U U TeNeBUAeHUA. Panonokamusi.
DIIEKTPOMArHUTHOE 3arps3HEHHE OKPYKatoUlei cpeabl.

TexHuyeckue ycTpoicTBa U NPaKTUYECKOE NMPUMEHEHHUE: MY3bIKaJlbHbIE
HHCTPYMEHTBI, YJIbTPa3ByKOBasi JUArHOCTUKAa B TEXHHKE U MEIULMHE,
panap, paJuoNpUEMHHEK, TSIICBU30p, aHTeHHA, Tenehon, CBU-meup.

W3ydenne o0pa30BaHUs U PaCIPOCTPAHEHUS ITOTIEPEUHBIX U
MPOJIOIBHBIX BOJH. HabioieHne oTpaskeHus ¥ PEJIOMIICHUS,
uHTepdepeHIny U TudpaKivu MexaHn4eckux BojH. Habmonenne
CBSI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJIOW ¥ YaCTOTOM
KoJsie0aHNH, 3ByKOBOTO PE30HAHCA.

HccnenoBanne cBOWCTB JIEKTPOMArHUTHBIX BOJIH: OTPAXEHHE,
npesioMyIeHHe, NoJisipu3anys, Tudpakuus, HHTephepeHIHsL.
W3ydenne ycaoBHi M3ITydeHHs 3IEKTPOMarHUTHBIX BOJIH,
B3aMMHOH opHueHTanuu BekTopos E, B, v B anexkTpoMarautHoi
BousiHe. V3ydeHune mpuMeHeHHS JIEKTPOMAaTrHUTHBIX BOJH B
TEXHUKE U OBITY.

OOBsicHEHHE IPUHIIMIIOB JACHCTBUS U YCJIOBHH 0€3011acHOTO
MPUMEHEHUS MY3bIKAJIIBHBIX HHCTPYMEHTOB, YIbTPa3ByKOBOI
JUArHOCTHKH B TEXHUKE ¥ MEAMILIMHE, pajgapa, paluonpuéMHIKa,
TEeJIeBU30pa, aHTeHHBI, Tenedona, CBU-neun. Pemenue pacuérHpix
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JleMoHCTpanuH. 1 Ka4eCTBEHHBIX 33/1a4 C OIIOPOH Ha M3Yy4YEHHbIE 3aKOHBI 1
O0pazoBaHue U pacrpoCTpaHEHUE MTONIEPEUHBIX U ITPOIOIBHBIX BOJIH. 3aKOHOMEPHOCTH, OMMCHIBAIOIINE PACIIPOCTPAHEHUE
Kone6nromeecs Tel0 KaK HCTOYHKK 3BYKa. MEXaHUYECKUX U IIEKTPOMArHUTHBIX BOJIH.
Habosierue OTpakeHHs U MPETOMIICHHS MEXaHHYECKUX BOJH. Hcrnons30oBanne HHGOPMAITMOHHBIX TEXHOIOTHH IS OKCKA,
Ha6moaane uHTepdepeHInH U TU(paKIIUU MEXaHUYECKUX BOJIH. CTPYKTYpHPOBAHHS, HHTEPIIPETALIH H TIPE/ICTABICHUS
3BYKOBOJ pe3OHaHC. . HHPOPMALINH TIPH ITOATOTOBKE COOOMICHUH 00 HCIOIB30BAHUT
HaOmonenue cBsA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
4ACTOTOH KoNeOAHML. 3JICKTPOMArHUTHBIX BOJIH B TEXHHUKE. YYacTHE B JCKyccuu 00
9JIEKTPOMAarHUTHOM 3arpsi3HEHUH OKPYIKatolel cpesibl.
Pabora B rpynmax npu rnjiaHUpOBaHUH, IPOBEJCHUH U
MHTEPIPETALNH PE3yIbTaTOB ONBITOB U AHAIN3E JOMOITHUTEIBHBIX
HCTOYHHMKOB HH(OpPMALNH 110 TEME
[IpakTHyeckne 3aHATHA
33. | UccnenoBaTh CBOMCTBA 3I€KTPOMArHUTHBIX BOJIH: OTPakKeHUE,
npenoMIIeHHe, MoJisipu3anys, Tudpakuus, HHTephepeHIus.
5.3 | OmTuka. 4/2 | Ypok
34. | 'eomerpuueckas ontuka. [IpsMonmHelHOe pacrpocTpaHeHne cBeTa B | V3ydeHue sIBICHHUS IMOJHOTO BHYTPEHHETO OTPAXKEHUS, €TO
onxHOpoHOI cpexe. JIyd cBera. ToUeUHBIN HCTOUYHUK CBETA. MPUMEHEHNUS B CBETOBOAE. M3yueHne Mo ieneii MEKpOCKoTIIa,
OtpaxeHue cBera. 3aKOHBI OTpakKeHHs cBeTa. [locTpoeHne n300paskeHnit | Teneckomna.
B INIOCKOM 3€pKae. [Moxydenne crieKTpa ¢ MOMOIIBIO MPU3MBI B AN PAKIIOHHON
[Ipenominenue cBera. 3akoHBI TPETOMJICHHS CBeTa. AOCOIIOTHBIN | peIIETKH.
MoKaszaTenb  HpesnoMieHus.  [lomHoe — BHyTpeHHee — OTpakeHHe. | V3MepeHWe mokasartels MpeIoMIICHHS CTEKIIa.
IIpenenpHbIN yroi NOJHONO BHYTPEHHETO OTPAXKECHUSL. HccnenoBanue CBOWCTB M300pakeHHUI B TMH3AX.
Hucnepcus ceeta. CiioxkHbIi cocTaB 6enoro cBera. LBerT. OOBsCHEHNE TIPUHIIAIIOB JCHCTBUS U YCIOBHI 0€301aCHOTO
Cobupatonie ¥ pacceuBamolye JMH3bL. ToHkas nuH3a. DOKyCHOE | MpUMEHEHHs OYKOB, JyIbl, (hoToanmapara, NpOESKIHOHHOTO
paccTosiHHE ¥ ONTHYecKas cujaa TOHKOM JmH3BL IlocTpoeHme | ammapara, MUKPOCKOIIA, TEJIECKOIIA, BOJIOKOHHOW ONTHKH,
n300pakeHNit B COOMpAIOIIMX M pacceuBaOImuX JuH3aX. Dopmyna | TUGPaKIIMOHHON PEMIETKH, TOJIIPOUA.
TOHKOMH JIMH3bI. Y BEIMUEHUE, 1aBAEMOE JIMH30M. Pemrenue pacu€THBIX 33139 ¢ SBHO 3aJaHHOW (hU3NIECKOI
TexHn4eckue yCTpOWCTBa M NPAaKTUYECKOE INPUMEHEHHE: OYKH, JIyNa, | MOJAENBIO C UCIIOIb30BAHHEM OCHOBHBIX 3aKOHOB U (pOPMYIT
¢doroanmapar, NPOCKIMOHHBIH  ammapar, MHKPOCKOIN, TEJECKOI, | reoMeTpuuecKoi onTuky. IlocTpoeHne n onrcanne n300paxeHus,
BOJIOKOHHAsI ONITHKA, TN(PPAKIIHOHHAS PENIeTKa, MOISIPOUI. CO3/1aBa€MOT0 IUIOCKUM 3€pKaJIOM, TOHKO! JINH301.
JleMOHCTpanuy. PaccmoTpenue npenenoB NpUMEHIMOCTH T€OMETPHUYECKOH
[IpssmonnHeliHOE pacnpocTpaHeHHe, OTPAKEHUE M IPEIOMIICHHE CBETA. | ONTHKH.
Onrtudeckue mpuodopskI. Pacno3naBanue GU3NIECKUX SABICHUH B OIBITaX U OKPYKaoIIeH
[TomHOE BHYyTpeHHEE OTpakeHHe. Moenb CBETOBOA. KHU3HH: IPSIMOJIMHEHHOE PacIpOCTPaHEHNE CBETA, OTPAKEHUE,
HccrnenoBanue CBOWCTB H300pakeHNUIl B JTHMH3AX. peJoMIIeHUe, HHTepPepeHnns, TP PaKIns U MOIAPU3aLns CBETa,
Mopenu MEKpPOCKOTIa, TETECKOIIa. JUcTiepcHs cBeTa. M3ydueHne ycinoBuil HabIOAeHNS MAKCUMYMOB U
35. | Ilpexensl IPUMEHUMOCTH TEOMETPUIECKOH ONTUKH. MHHIMYMOB B HHTEP(EPEHINOHHON KapTHHE OT JIByX CHH()A3HBIX
Bonnosas onrtuka. Untepdepenuns csera. KorepenTHpie ucrounukm, | KOTCPEHTHBIX HCTOUHHKOB.
Ycnosust HaOo e HNs MaKCHMYMOB u MHHHUMYMOB B
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nHTEp()EPEHINOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€pPEHTHBIX
HCTOYHHKOB.

Hudpakuus ceera. JJudpakunonHas pemnierka. YcloBUe HaOIIOJEHUS
IJIABHBIX MaKCUMyMOB IIpH TaJIeHMM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(HPAKIUOHHYIO PELIETKY.

[longpuzanus ceera.

TexHuueckne yCTPOHCTBA W TIPAKTHYECKOE NPUMEHEHHE: OYKH, JyIIa,
¢doroanmapaT, MPOCKIMOHHBIA  ammapaT, MHKPOCKOI, TEJIEeCKOII,
BOJIOKOHHAS ONTHKA, TA(PAKIIMOHHAS PEIIEeTKA, TTOJIIPOU.
JemoHcTpanuy.

Habnronenue uaTepdepeHIm CBETA.

HaGmonenue audpakuuu csera.

HaGmronenue nucnepcun cBera.

[Mony4eHue crieKTpa ¢ MOMOIIBIO TPU3MBI.

[Mony4deHue criekTpa ¢ MTOMOIIbIO TU(PPaKIMOHHON PELIETKH.
HaGmonenue nosispusanyu cBera.

Ycnosue HaOMOAECHNS TTIABHBIX MAKCUMYMOB IIPH Ma/ICHUN
MOHOXPOMAaTHYECKOTO CBETa Ha JU()PAKIUOHHYIO PELIETKY.
AHanu3 oNTUYECKUX ABJICHUN C UCIOIb30BAHUEM 3aKOHOB: 3aKOH
MIPSMOJIMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS
CBeTa, 3aKOHBI NpeIoMJIeHHs cBeTa. OnucaHue ONTHYECKUX
SBJICHUH C MCTIOJIb30BAHUEM (PU3UIECKUX BETHIUH: (OKYCHOE
pacCTOsTHNE W ONTHYECKas! CHJIa JIMH3BI

JIab

OPATOPHBIC 3aHATHA

36.

H3mepeHue mokasaTess MPeloMICHUS CTEKIIA.
HccnenoBaHue cBOMCTB M300paKEHUI B TIMH3AX.

HaGmonenue nucnepcun cBerta.

Paznean 6. OcHOBBI cienHAJILHOM TeOPHU OTHOCUTEIbHOCTH

6.1 | OcHOBEBI 2

VYpok

cIienajJbHOMN
TEOpUU
OTHOCHUTEIHLHOCTH.

37.

I'paHumbl TPUMEHUMOCTH  KJIACCHYECKOW MexaHWKH. [locTymaTer
CIEeNHaTbHON TEOPHUH OTHOCUTEIBHOCTH: WHBAapUAHTHOCTH MOJYJIS
CKOpPOCTH CBETa B BaKyyMe, IPHUHIIUIT OTHOCUTEIHHOCTH DUHINTEIHA.
OTHOCHTENEHOCTE  OJNHOBPEMEHHOCTH.  3aMeJICHHE BpPEMCHH |
COKpAIIIEHHE JTHHBL.

DHeprus U UMIYJbC PESITUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C DHEPrHE M HMITYyJIbCOM PEISTUBUCTCKOM YaCTHIIBI.
DHeprus MoKosl.

Pemenne ka4ecTBEHHBIX 33124 C OMOPOil Ha N3yUCHHbIE
nocrynarel CTO.

Hcnonb3oBanue MHGOPMAITMOHHBIX TEXHOIOTHH AJIs TONCKa,
CTPYKTYPHUPOBaHUS, UHTEPIPETALMH U MIPEACTABICHUS
nHGOPMALH TIPH MOJITOTOBKE COOOIIEHUH 0 TpaHUIIaxX
MIPUMEHHUMOCTH KJIaCCHYeCKOi MexaHuku u ocHoBax CTO

Paznien 7. KBanToBas ¢pusuka

7.1 | DneMeHTsI 2

Ypoxk

KBAaHTOBOI ONTHKU 38

®otonsl. ®opmyna [lnanka cBs3u sHEpruM (HOTOHA € €0 YACTOTOM.
OHeprus U UMITyJIEC (POTOHA.

OtkpeiTHe U HecnenoBanue hotorddexra. Ombiret A.I'. CTonerora.
3akonsl horoadpdexra. YpaBHenue JiHuITeiHA 111 hoTOdIPPEKTa.

"Kpacnas rpanuna" ¢porosddexra.

Jasnenne ceera. OnbiTel [1.H. JIeGenena.

Habnronenue goTorddekra Ha yCTaHOBKE ¢ IUHKOBOH IIACTUHOM.
HccnenoBanne 3aKOHOB BHEITHETO (OTOA(dEKTa.

OOBsICHEHHE OCHOBHBIX ITPUHIIMIOB JIEHCTBHUS TEXHUYECKUX
YCTPOMCTB, TAKUX KaK: (POTOIIEMEHT, ()OTOAATINK, COTHEUHAS
Oarapest, CBETOJHO/; ¥ YCIOBHH X 0€30MacCHOr0 MPUMEHEHHS B
[IPAKTUYECKOMN KU3HU.

74




XUMHYECKOE ICHCTBHE CBETA.

TexHUUECKUE YCTPOUCTBA U TPAKTHUECKOE MPUMCHEHHUE: (POTOINIEMEHT,
(doTomaTunK, conHedHas OaTapesi, CBeTOINO.

JemoHcTpanuy.

®oT03¢heKT Ha YCTAHOBKE C IMHKOBOMH MJIACTHHOM.

HccrenoBanne 3aKOHOB BHEITHETO (poTOd(deKTa.

CseToano.

ConHeunas OaTapes..

Pemenne pacuéTHbIX 3a/1a4 C SIBHO 3aJaHHON (QHU3NUecKOn
MOJIETIBIO C MCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (hOPMYJT
KBaHTOBOH ONTHKU. PelieHne kayeCTBEHHBIX 3a/1a4 C ONOpPOil Ha
M3y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH KBAaHTOBOW ONTHKH.
Pacnio3naBanue Gpu3nvecKux sIBICHUI B y4eOHBIX OMBITAX:
¢doroanexTpuueckuii 3¢ (hexT, CBeTOBOE TaBICHHUE.

OmnncaHne N3yYCHHBIX KBAHTOBBIX SIBICHUI U IPOIIECCOB C
UCIIOJIb30BaHHEM (PU3NUECKHUX BEIMYHH: CKOPOCTh
9JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U YaCTOTa CBETA, SHEPTHS
U IMITYJIEC OTOHA

7.2 | CtpoeHue aroma. 2 Ypoxk
39. | Mogens atoma Tomcona. OmbiTel Pezepdopma mo paccesauto -dacturl. | M3ydenne moxenu ombita Pesepdopna. [Iposenenne
IInamerapras wmogemb aroma. Iloctymater bopa. HM3smydeHme WM | skcmepuMeHTa MO HAGNIOIECHUIO JMHEWUATOTO criekTpa. OueHKa
TOIIIOLICHHE (POTOHOB MPH NIEPEXOE aTOMA C OIHOTO YPOBHS SHCPIUH HA | aGCOTIOTHBIX K OTHOCHTE/IBHBIX TIOIPEIIHOCTEH H3MepeHHUiA
npyroil. Bunel criektpoB. CriekTp ypoBHEH 3HEpru aToMa BOJIOpPOJa. (DUBHUECKIX BEIIMIHH.
BOHHOB]{e cBoficTBa yacTull. Bomubi se bpoiina. KopmyckyspHo- W3yuenue moaenu aroma: ToMCcOHa, MIIAHETAPHON MOZIEIU aToMa,
BOJTHOBOM ZTyalli3M. Mojenu aroma bopa.
CTIOHTAHHOE H BbIHYXJICHHOE H3ITYICHHUC. N3yuenune cnekTpa ypoBHEH SHEPTUH aTOMa BOJIOPO/a.
TexHuueckue yCTpONCTBA U IIPAKTUUECKOE NPUMEHEHUE: CIIEKTPAJIbHBII N .
AHATIS (CTIEKTPOCKOIL), 1A3¢p, KBAHTORKIH KOMITHIOTED. OOBsicCHEHNE IPUHIIMIIOB ACHCTBHUS U YCJIOBHI 0€3011acHOTO
JleMOHCTpALHH. IIPUMEHEHHU CIIEKTPOCKOIIa, J1a3epa, KB%HTOBOFO KOMIIBIOTEpA.
Mogzens ombita Pesepopaa. Pemenne ka4ecTBEHHBIX 33/1a4 C OMIOPON HA M3Y4YEHHBIC 3aKOHBI,
Ornpe/ieNie e UTMHBI BOJHBI J1a3epa. 3aKOHOMEPHOCTH M (PU3UUECKHE SIBJICHUS 110 TemMe «Crpoenne
Habmro/ieHe TMHEHYaTEIX CTIEKTPOB H3MyUeHNUs. aTomMa». Pacn03HaBaHvI/Ie (hm3MUeCKUX SABICHUH B y4€OHBIX OIBITaX:
Jlasep. BOSHHKHOBCHNE JIMHEH4ATOTO CEKTPa U3y ICHHUA. Ananus
KBaHTOBBIX TPOIIECCOB U ABJIECHHH C NCIIOJIL30BAHUEM ITOCTYJIATOB
bopa
7.3 | AtoMHoe spo. 4/2 | Ypok

40.

OKCIEePUMEHTHI, OKA3bIBAIOIINE CII0KHOCTH CTpOeHNUS sapa. OTKpBITHE
pannoaxkTuBHOCTH. OnbITHl Pesepdopaa no onpenenenunio cocraBa
panuoaxkTuBHOTO M3y4eHus. CBoiicTBa anbda-, bera-, raMma-
H3JIy4YCHUS. Bnusune PaaIuOaKTUBHOCTHU HA JKUBBIC OPTraHU3MBI.
OTKpbITHE IPOTOHA U HeHWTpoHA. HykioHHast Monens siapa [ eisenbepra-
WBanenko. 3apsa sapa. MaccoBoe uucio sapa. M30Tomel.
Anbda-pacnan. DIeKTpOHHBII U O3UTPOHHEIHN OeTa-pacman. ['amma-
H3Ty4eHne. 3aKOH PagHoaKTHBHOTO pacrmaja.

TexHuueckue yCTpoHcTBa U MPAKTUUECKOE IPUMEHEHUE: T03UMETD,
kamepa BuibcoHa, siepHbIi peakTop, aToMHast bomoa.

JeMmoHcTpanuu.

CyeTyrK HOHM3UPYIOUIUX YACTHIL.

N3y4yeHne sKCTIepUMEHTOB, JOKA3bIBAIOIINX CJIOXKHOCTh CTPOCHHS
aTOMHOTO Si7pa.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTorpadusm).
N3yuenue spepHBIX CUII, IAEPHBIX PEaKLMii CHHTE3a U pacnaja,
TEPMOSIAEPHOTO CUHTE3A.

Wzydenne HykJIoHHOW Mojenu siipa I'eitzenbepra-lBanenko.
OOBsicHEeHHE yCTpOoiicTBa U IPUMEHEHUsS J03UMETPa, KaMephl
BunbcoHa, siiepHOTO peakropa, aToMHONH OOMOBI.

Peuienue 3agau ¢ onopoit Ha OJly4eHHbIE 3HAHUS, B T.4. O 3apsjie
1 MacCOBOM YHCIIE sSIIIpa.
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41.

DHeprus cBA3M HyKJIOHOB B siipe. SlnepHble cuibl. Jledext Maccol siapa.
SInepHsble peakuuu. [leneHue u CUHTES A1ep.

Snepnsiit peakrop. TepmosaepHsblil cuaTe3. [Ipo0IeMbl U IEPCICKTUBEI
SIIEPHON PHEPTreTHKH. DKOIOTHYECKHUE acTIeKThI SAEPHON SJHEPTreTUKH.
OneMeHTapHbIe 4acTULbL. OTKPHITHE MO3UTPOHA.

Mertop! HAOTIONCHNS M PETHCTPAUH HIEMEHTAPHBIX YaCTHII.
OyHnaMeHTaIbHBIC B3aNMOIeHCTBHSA. EMMHCTBO (hr3ndecKkoil KapTHHEI
MHpA.

TexHU4YecKkue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TO3UMETD,
KaMmepa Bunbcona, siepHBIi peakTop, aToMHas bomoa.

JemMoHcTpamuu.

CyeTyrK HOHU3UPYIOUIUX YaCTHIL.

Pacrio3naBanue Gpu3nveckux sIBICHUI B y4EOHBIX OIBITAX U B
OKpY’KaroIIe! )KU3HU: €CTeCTBEHHAs U UCKYCCTBEHHAs
panuoakTuBHOCTh. OmNUcaHie KBAaHTOBBIX SIBICHUI U MPOIIECCOB C
HCTIONIb30BaHUEM (PM3NUECKUX BEIMUHH: IIEPUO/ Oy pacmaa,
SHEPTHs CBSI3M aTOMHBIX s, Ae(EKT Macchl sapa. AHaIN3
MPOLIECCOB U SIBICHUH € UCIIOJIb30BaHUEM 3aKOHOB M MOCTYJIATOB!
3aKOH COXPAaHEHHs SIEKTPUUECKOTO 3apsia, 3aKOH COXPaHEHHUs
MaccoBOI0 4Kcia, HOCTynaTsl bopa, 3aKoH paguoakTUBHOTO
pacmana.

VYuacrtue B pabote Kkpyrioro crona « DyHnaMeHTaIbHEIC
B3auMoieiicTBuUs. EMMHCTBO Qr3ndeckoid KapTHHBI MUPA.
Hcnonb3oBanue nHGOPMAIIMOHHBIX TEXHOJIOTHH ISl TOKUCKA,
CTPYKTYPHUPOBaHUS, UHTEPIPETALNU U IPEICTABICHUS
nH(pOpMAaLUH IIPU MTOJTOTOBKE COOOIIEHUH O TPUMEHEHHH 3aKOHOB
KBaHTOBOM ¢)H3I/IKI/I B TCXHHUKC U TCXHOJIOTUAX, SKOJOI'HYCCKUX
acCIeKTax sIePHOU S3HEPIeTUKHU

JIab

OpaTOpPHBIE 3aHATHS

42.

Habmronenre nuHERYaToro CeKTpa.
HccrenoBanne TpekoB 9acTHIl (IO TOTOBEIM (poTorpadusiM).

Pa3pnen 8. DiieMeHTHI ACTPOHOMUH U ACTPOPUZNKH

8.1

DJIeMEHTBI
ACTPOHOMHHU U
acTpoHU3uKU

6/2

Ypok

43.

Otarnbl pa3BuUTHA acTPOHOMHHU. [IpHKIaJHOE U MHPOBO33PEHUECKOE
3HAYEHHE aCTPOHOMUH.

Bun 3Be3gnoro He6a. Co3Be3qus, sipkue 3BE3/Ibl, TUTAHETHI, UX BUIAUMOE
JIBUKCHUE.

HOZ[FOTOBKa COO6H_I€HI/II\/'I 00 sTamax pa3BUTHA aCTPOHOMUH, O
IMMPUKJIaJJHOM 1 MUPOBO33PEHUYCCKOM 3HAYCHHUHU aCTPOHOMUH, O
METOAAX MOJYYCHHS HAYUYHBIX aCTPOHOMUYCCKUX 3H3HI/II71,
OTKPBITHAX B COBpCMeHHOﬁ aCTPOHOMUHU.

44,

CoJiHeYHast CHCTEMA.

Connue. ConHeuHass akTUBHOCTh. VcTounuk sHepruu CojHIA U 3BE3.
3Be3/bl, UX OCHOBHBIE XapaKTepUCTHKHU. Junarpamma 'crekTpasbHbIi
KJacc - CBETHMOCTH". 3Be3Jbl TJIABHOH  IOCJIEIOBATENHLHOCTH.
3aBHCUMOCTE  ''Macca -  CBETHMOCTH"  JJIs1  3Be3J  IJIaBHOM
mocliefioBaTeIbHOCTH. BHyTpeHHee cTpoeHue 3Be3n. CoBpeMeHHbIE
MIPEeACTaBICHUS O TIPOUCXOXKASHUH 1 3BOONMK COJHIIA U 3BE3/1. DTaIlbl
JKM3HH 3BE3]I.

I/IsyquMe COBPEMEHHBIX Hpe}ICTaBHeHI/Iﬁ O MPOUCXOKICHUU U
9BOJIIOIIMHA COJ'IHI_[a M 3BE3. I/ISY‘ICHI/Ie THUIIOB T'aJIaKTHK,
paauorajlakTUK U KBa3zapoB.

45.

Maieunsiit [1yTs - Hama anaktuka. [lonoxenue u apmwxenue CoiHua B
lanaktuke. Tumnel ragakTik. PaguoranakTuku 1 kBa3apbl. YepHble AbIpb
B siZ[paX TaJaKTHK.

Wzydenne aBrokeHUs HEOECHBIX TEI, 3BONIONNH 3BE3 U
BcenenHnoii, npoueccos, NPOUCXOAAIINX B 3BE3/1aX, B 3BE3IHBIX
CHCTEMaX, B MEKTATaKTHIECKOH cpeie, MacIITabHOM CTPYKTYPHI
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Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa66ma. Pasz0eranue | Beenennoif. O0bsicHeHHE pacuimpenus: BeeneHHoit Ha ocHOBe
ranakTHk. Teopus bonbmioro B3peiBa. Penukrosoe usiryueHue. 3akoHa Xaboua. [ToaroroBka kK 00CyKIEHHIO HEPELIEHHBIX
MacmrtabHas cTpykTypa BeenenHoit. Meraranakruka. npobiem actpoHomuu. [IposeaeHue HabI0AeHUIH
Hepeuiennbie npoGieMbl aCTPOHOMHH. HEBOOPY>KEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUH IS OTIPE/IENICHUs] TT0JIOKESHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO 1aTy: OCHOBHBIE c03Be3ausi CeBEPHOTO
MOJyLIapHsl U IPKHUE 3BE3/BL.
[IpoBenenue HabmOACHUH B Teneckon JIyHbl, miaHet, MieyHOro
[Tytn. Y4actue B JUCKyCCUH O HEPEIIEHHBIX POOJieMax
a4CTPOHOMHHU
IIpaxTHyeckue 3aHATHS
46. | IIpodeccnoHAILHO OPHEHTHPOBAHHOE CO/IEPIKAHNE: HAOIIONATh
HEBOOPY>KEHHBIM IJ1a30M C UCIIOJIb30BaHHEM KOMIIBIOTEPHBIX
MIPWIIOKEHUH ISl OTIpeIeNICHUsI TT0JIOKEHUSI HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE co3Be3/1usi CeBepHOro MonyImapus U
SIDKUE 3BE3BL.
Paznen 9. O0o01maonee noBTopeHue
9.1 | Obobmaromiee 2 47. | Ponb pU3MKM M aCTPOHOMUU B IKOHOMHYECKOH, TEXHOJIOTHYECKOH, YyacTre B ANCKYCCHH O POJIH (PU3UKH U ACTPOHOMHH B Pa3INIHBIX
IIOBTOPCHUC counaﬂLH()f/'I U DTHYECKOM c(i)epax JACATCIBbHOCTH YCJIOBEKA, pOJb U MECTO C(bepax JACATCIBHOCTH YCJIOBCKA. HO,Z[FOTOBKa COO6H.I€HI/II71 O MECTEC
(U3MKK ¥ aCTPOHOMHH B COBPEMEHHOH Hay4HOI KapTHHE MHpa, POJib (husnyeckoli KapTHHBI MUPa B PSILY COBPEMEHHBIX NPE/ICTABICHHUI
¢busnyeckoii Teopur B JOPMUPOBAHUH NPEICTABICHUN O PU3NIECKON O IPUPOJE.
KapTHHE MHPA, MECTO (U3HIECKOH KapTHHEI MUDA B OGIIEM Py Brimonnenue y‘le6fIBIX 3aJlaHUMH, TEMOHCTPUPYIOIIUX OCBOEHHE
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTaBIECHUI O IPUPOJIE. OCHOBHEIX HORATHH, (DH3HECKIX BEIHIMH H 3aKOHOB Kypca
¢bu3ukn
Koncynbramnus 2 48. | Koncynpranus (nepes 3K3aMeHOM )
CamocTostensHas paboTa 12 IToaroroBka k sK3aMeHy
IIpomesxyTouHast 4
aTrectaiys B popme
JK3aMeHa
Bcero: 112
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6. YCJIOBUA PEAJIMBAIIUM YYHEBHOI'O IIPEIMETA ®U3UKA

6.1 MaTtepuaJbHO-TeXHHYeCKOe o0ecrneyeHne

B coorBerctBum ¢ TtpebdoBanusmu PIOC COO k MarepuagbHO-TEXHHUUYESCKOMY
obecrieyeHn0 yueOHOro mporecca 0a30BbId YpOBEeHb Kypca (U3MKHA H3y4daeTcs B YCIOBHUSX
npeaMeTHoro kabuHera (usuku. KaOuHerT (Qu3MKu OcCHaIeH HEOOXOJUMBIM J1TaOOpaTOPHBIM
000py/I0OBaHUEM IS BBHITIOJIHEHHS YKA3aHHBIX B MPOrpaMMe Mo (pu3HKe MPaKTUYECKHX paboT u
JEMOHCTPALIMOHHOTO 000PY/IOBaHHUS.

JIeMOHCTpallMOHHOE 00OPYZOBaHUE OOECIIEYMBAET IIOCTAHOBKY IIEPEUUCIICHHBIX B
nporpaMme mo (pu3uKe KIIOUYEBBIX AEMOHCTPALMNA ISl MCCIEIOBAaHUS U3YYaeMbIX SBIICHUN U
MPOIIECCOB, SMIUPHUUECKUX U (PYHTAMEHTATBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMEHEHUI.

JlaGoparopHoe oOopynoBaHUE MJii MPaKTUYECKHMX padboT chopMHUpPOBAaHO B BHUJE
TEMAaTUYECKUX KOMILJIEKTOB M 00ECIIEUEHO B pacyeTe 0JJHOT0 KOMILIEKTa Ha JABYX 00yYaIOIIMXCsl.
Temaruueckue KOMIUIEKThI JabOpPaTOpHOro oOOOpYAOBaHUS IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUY aHAJIOTOBBIX U MU(POBBIX MPHUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX
CUCTEM B BHJIe TU(DPOBBIX JTa0OPATOPUIA.

[TporpamMma ydeOHOro npeamera Ousnka peanusyercs B yueOHOM kabuHere DU3MKH, B
KOTOPOI UMEETCsI BO3MOKHOCTh 00ECTIeUnTh CBOOOIHBIN AOCTyn B IHTepHET BO BpeMs yueOHOTro
3aHATHUS U B IEPUO]T BHEYUEOHOH IEATEIIEHOCTH 00YYarOIIIXCSI.

O6opynoBanue 1abopaTopuu U pabouux MeCT JIabopaTOPHH:

— Paboune mecta Ha 25 oOyuaromuxcs

— ABTOoMaTH3upoBaHHOE pabouee MECTO MpernoaaBaTes;

— HHTepakTuBHAA 10CKa, IPOEKTOP, KPOHILUTEHH;

— MarautHo-MapKepHas JI10CKa;

— Harnsgasie mocoOust (KOMITIEKTH Y4eOHBIX TaOJHII, TUIAKAThI: «(pU3HUECKIe BETUIHHBI U
dbyHIaMEHTaIbHBIE ~ KOHCTaHTBD»,  «MEXAyHapoAHas  CHCTeMa  €IMHUIl  CH»,
«TepHOANYEcKasl CHCTEMa XHMHUYECKUX d3JeMeHTOB a. W. MenneneeBay, MOPTPETHI
BBIIAIONINXCS YYCHBIX-(DU3UKOB U aCTPOHOMOB);

— JleMoncTparmonHoe 06opynoBanue (00111ero Ha3HAYCHUS U TEMaTHYECKHUE HAOOPHI);

— JlaGoparopHoe ob6opyaoBaHue (00IIero Ha3HAUYCHUS U TeMaTUYecKue Habophbl);

— Crarnueckue, TMHAMUYECKUE, IEMOHCTPAIIMOHHBIE U Pa3IaTOYHbBIE MOJICIIH;

— KoMrmiekT TexHruueckoi TOKyMEeHTallii, B TOM YHCIIe MaciopTa Ha Cpe/icTBa 00ydeHus,
WHCTPYKIIUH TI0 MX MCIIOJIb30BAaHHUIO U TEXHUKE 0€3011acHOCTH;

— KommiekT yueOHO-MeToANUeCKO JOKyMEHTAIIHNH;

— @oHJ OLIEHOYHBIX CPEJICTB IO MPEIMETY;

6.2 Un¢opmanmonHoe odecnieyeHne peajin3auuu NporpaMmsbl

B 6ubnunoreunsiit ¢GoHJ BXOAAT Yy4yeOHUKH U3 (eAepaJbHOro MNEepedyHs y4eOHUKOB,
JIOTTYIIEHHBIX K MCITOJIb30BAHUIO TIPU PEATN3alUi UMEIONINX TOCYIapCTBEHHYIO aKKPEIUTAIINIO
00pa30oBaTeNbHBIX HPOrPaMM HaAyaJdbHOIO OOIIEro, OCHOBHOTO OOLIEro, CpeaHero oOIero
00pa30BaHUsl OpPraHM3ALMUSAMH, OCYIIECTBISIIONIMMH OOpa30BaTENbHYIO JEATEIILHOCTh U
YCTAHOBJICHHSI MTPEJIEIBHOTO CPOKA MCIIOJIb30BAHMSI UCKIIOUEHHBIX YU€OHUKOB, YTBEPKAECHHOTO
npukazom MunnpocBemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MwuHIoCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komremxka  obecmeyen  gmoctynma Kk yueOnukam  OBbC  Jlawp
(https://e.lanbook.com/) (xomnekmuu "®ITY. Cpegnero o6miero obpa3oBanus. HM3n-Ba
«IIpocBemenuey, "Akagemus". O61eo0pazoBaTeIbHbBIE PEAMETHI).

B oOpa3oBarenbHOM Ipoliecce MCIONb3YIOTCS 3JIEKTPOHHBIE 00pa30BaTeNbHbIE PECYPChI
u3 (emepanbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATENBHBIX PECYPCOB, JOMYIICHHBIX K
UCIIONIB30BAHUIO  TPH  pealu3allid  HMMEIOIIUX  TOCYAapCTBEHHYIO  aKKPEIUTAIHIO
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00pa3oBaTeNbHBIX MPOTPAMM HAYaJIBLHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIEero
o0Opa3oBaHus, YTBEpKIACHHOro mpukazoM Munnpocsemenuss Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).
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