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1. HOACHHUTEJBHAMA 3AIIMCKA

[Iporpamma 001I€00pa3oBaTENHLHON yUeOHOW AUCHUIUTHMHBI «DU3MKay TpeaHa3HaueHa I
n3yueHHs] (PU3UKH KaK y4eOHOW AMCUUIUIMHBI, BXOAALICH B 00pa30BaTeNbHYIO MPOrPaMMy CPEIHEro
of1iero oOpazoBaHMs IpU MOATOTOBKE CIELUAIMCTOB CPEIHEr0 3BEHa Ha 0a3e OCHOBHOI'O OOILIEro
obpazoBanus no cnenuanbHocTu 34.02.01 Cectpunckoe aeno, B OI'BIIOY «IMK».

Copneprxanue nporpammbl «Du3nkay HarpaBJIeHO Ha JOCTUKEHUE CISAYIOIIUX HeJaei:

° OCBOCHHE 3HAHHU O q)YH,I[aMeHTaJ'IBHBIX (bI/I3I/I‘IeCKI/IX 3aKOHaxX M IPpUHOUIIAX, JICKaIUMX B OCHOBE
COBpeMCHHOﬁ (1)PI3I/I‘1€CKOI>'I KapTUHbBL MHpPA; HauOoJIee BaXKHBIX OTKPBITUAX B obnact (1)I/ISI/IKI/I,
OKa3aBIINX OIPCACTAONICS BIIUAHUE HA PAa3BUTHC TCXHUKH W TEXHOJOTWH; METOAAaX HAYYHOI'O
MO3HAHUA PUPOBI;

¢ OBJaJC€HUC YMCHUSIMHU IIPOBOAUTH Ha6J'IIOI[€HI/ISI, IJIAHUPOBATb U  BBIINOJJHATH SKCIICPUMCHTHI,
BbIIBUI'aTb THUIOTE3bl W CTPOUTHL MOACIIHU, HNPUMCHATH IIOJIYYCHHBIC 3HAHUSA 110 (1)1/131/11(6 JJIA
00BSICHEHHS pPa3HOOOPA3HBIX (PHU3MUECKHUX SBICHUN W CBOMCTB BEIIECTB; MPAKTHUSCKH HCIIOIH30BAThH
(1)I/I3I/I‘IGCKI/IG 3HaHHWA; OUCHUBATHL JOCTOBEPHOCTDH CCTCCTBCHHO-Hay‘lHOﬁ I/IH(l)OpMaIII/II/I;

® PAa3BUTHUC NIO3HABATCIIbHBIX MHTCPECOB, NMHTCIUICKTYAJIbHBIX U TBOPUYCCKUX CIIOCOOHOCTEH B mpomnecce
MpHOOpeTeHUs] 3HAaHWH W YMEHWA 1O (U3MKE C WCIOIB30BAHUEM PA3JIMYHBIX HMCTOYHUKOB
nH(GOPMAITUU U COBPEMEHHBIX WH()OPMAITMOHHBIX TEXHOJIOTHIA;

¢ BOCIIMTaHHC y6e)KZICHHOCTI/I B BO3MOXHOCTH TIIO3HAHUA 3aKOHOB IPUPOABI, MCIOJL30BaAHUA
JIOCTWKeHHH (M3WKKM Ha OJaro pa3BUTHS UYEIOBEUYECKOW IMBUJIM3AINH, HEOOXOIUMOCTU
COTPYAHHUYECCTBA B IIPOLECCCE COBMECTHOT'O BBIIIOJHCHUSA 3a4ad, YBaXXHUTCJIbHOI'O OTHOIICHHUA K
MHCHHUIO OINIIOHCHTA IIpH O6CY)KI[€HI/II/I HpO6JIeM C€CTCCTBCHHO-HAYYHOI'O COACPIKaHHWA; TOTOBHOCTU K
MOpaJ’IbHO-BTH‘-ICCKOfI OIICHKC MCIIOJIb30BaHUS HAYYHBIX IlOCTI/I)KCHI/Iﬁ, YYyBCTBa OTBCTCTBCHHOCTHU 3a
3alIUTY OKpY>KaroUlel cpeapl;

® HCIIOJIb30BaHHEC HpI/IO6pCTeHHBIX 3HAHUU U yMCHI/Iﬁ JJI1 pCHICHU MMPAKTUYCCKUX 3a/lad HOBCCI[HCBHOﬁ
KHU3HH, oOecrieueHus] 0e30MacHOCTH COOCTBEHHOW YKM3HH, PAllMOHAIBLHOTO MPHPOJONOIB30BAHUS H
OXpaHbl OKPYXKAWOIIEH Ccpeabl U BO3MOXKHOCTb MNPUMEHEHUS 3HAHUW MpU pPELICHUU 3a1ad,
BO3HUKAIOIIUX B MOCIIEAYIONIEH MTPOGECCHOHATBHON IS TETbHOCTH.

B mporpamMMy BKIIOYEHO coOlepKaHKE, HalpaBiIeHHOE Ha (JOPMHUPOBAHUE Y CTYJICHTOB KOMIICTCHITHH,

H606XO,I[I/IMBIX T KAYECTBEHHOI'0 OCBOCHHUSA IMPOTpaMMbl  MMOATOTOBKH CIIEHHUAJIMCTOB CPEAHCTO 3BCHA
(TITICC3).

2. OBIIASI XAPAKTEPUCTHUKA YYEBHOM JJUCIHUILIUHBI OY/I. 09 «®U3UKA»

B ocHoBe yueOHOI auciuIuinHbl «PU3MKa» JISKUT yCTAHOBKA HA (OPMHUPOBAHUE Y 00YYaeMBIX CHCTEMBI
0a30BBIX TOHITUH (QU3MKK W TPEJCTABICHUH O COBPEMEHHOH (QHU3MUECKOW KapTHHE MHUpa, a TakKe
BBIPA0OTKA YMEHUH NPUMEHATh (U3MUECKHE 3HAHMS KaKk B NMPO(ECCHOHABLHOM NeSTENbHOCTH, TaK M IS
peLIeHus )KU3HEHHBIX 3a/1a4.

MHorue MoJIoXKeHus!, pa3BUBacMble (U3UKON, PACCMATPHUBAIOTCS KaK OCHOBA CO3/[AHHUSI U UCTIOJIb30BaHHMS
WHPOPMALMOHHBIX W KOMMYHUKalMoHHbIX TexHojoruid (MKT) — oaHoro wu3 Haumbonee 3HAYMMBIX
TEXHOJIOTHYECKUX JIOCTIDKEHUI COBPEMEHHON IMBHIIM3ALIIH.

dusmka aeT KI0Y K MOHWMAaHHWI0O MHOTOYHMCIICHHBIX SIBJICHUH M TIPOIIECCOB OKPY)KAKOLIero Mupa (B
€CTeCTBEHHO-HAYYHBIX 00JacTsAX, COIMOJIOTHH, JKOHOMHKE, S3bIKe, JuTeparype u J1p.). B ¢usuxe
(OpMUPYIOTCSI MHOTHE BUBI JICATEIILHOCTH, KOTOPbIE UMEIOT METa-TIPpeIMETHBIH Xapaktep. K HUM B 1epByro
o4epeb OTHOCATCS: MOJCIMPOBAHNE OOBEKTOB M IMPOIIECCOB, MPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHMS,
CHCTEMHO-UH(POPMAIIMOHHBIN aHau3, (HOPMYIIMPOBAHKE THITOTE3, aHAIHM3 U CHHTE3, CPaBHEHHUE, 0000IIeHHE,
cUCTEeMaTU3alysl, BHISIBICHHE IPUUYMHHO-CIIEICTBEHHBIX CBSI3€H, MONCK aHAJIOr0B, YIpaBJIeHHEe 00bEKTaMH U
nporeccamu. VIMEHHO 5Ta AMCUMILIMHA MO3BOJISET MO3HAKOMHUTH CTYAEGHTOB C HAYYHBIMH METOAAMHU
MO3HAHUS, HAYYNUTh X OTINYATh THIIOTE3Y OT TEOPHHU, TEOPHIO OT IKCIIEPHMEHTA.

®dusnka uMeeT oueHb OOJBIIOE M BCEBO3PACTAMOIIEE YHCIIO MEXKIUCIMIUIMHAPHBIX CBsI3eH, MpUYeM Ha
YPOBHE KaK MOHITUHHOTO anmnapara, Tak 1 MHCTpyMeHTapust. CKa3aHHOE MO03BOJISIET paccMaTpuBaTh (pU3nKy
KaK METaJMCIUILTIHY, KOTOpas MpPeJOCTaBIseT MEXKJAUCIUILUTMHAPHBIA SI3bIK JIJISl ONUCAHUS HAyYHOU
KapTHHBI MHpa.

dusuka sBISETCS CUCTEMOOOPa3yIOMM (AaKTOpPOM AJISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB,
MIOCKOJIBKY (QPM3MUYECKHE 3aKOHBI JIEXKAT B OCHOBE COJIEPKAHUS XUMHUH, OMOJIOTHH, reorpauu, acTPOHOMHUH U
CHCHUAIBHBIX JUCIHUILIMH (TEXHUYECKass MEXaHUKa, JIIEKTPOTEXHHKa, DJIEKTPOHHKA W Jp.). YueOHas
mucuuiuinHa  «®@usnkay co3maeT yHHBEpCalbHYIO 0asy A u3ydeHus oO0uenpodeccHoHalbHBIX U



CHETMATFHBIX TUCIUILTNH, 3aKJIapiBast (DyHIAMEHT I MOCIEAYIONIeT0 00yIeHHUs CTYACHTOB.

OO0nagasi TIOTUYECKON CTPOMHOCTHIO U OMHUPASICh HA IKCIICPUMEHTANBHBIC (DaKThl, yucOHAs TUCITUILTHHA
«®Duznka» GOpMUPYET Y CTYACHTOB TIOJUIMHHO HAy9YHOE MUPOBO33peHue. DU3nKa SIBISETCS OCHOBOW yUSHUS
0 MaTepruaJbHOM MHUPE U PEIIaeT MpoOIeMbI 3TOTO MUPA.

Wzyuenne ¢usukun B 1poecCHOHANBHBIX  00pa30BaTelIbHBIX  OPraHM3AlMIX, PCATU3YIOIIIX
o0pa3oBaTebHYIO TIpOrpaMMy cpeaHero odmiero oopasosanus B npenenax ocsoenust OITOIT CIIO nHa 6a3ze
OCHOBHOTO 00mero oOpa3oBaHWsA, HWMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT TIpOodHiIst
po(ecCHOHaIbHOTO 00pa3oBaHMs. OJTO BBIPAXKAETCS B COJACpKAHWHM OOYy4YEHHs, KOIWYECTBE YaCOB,
BBIICTISIEMBIX HA HM3YYCHHE OTJICIBHBIX TEM IMPOTPAMMBbI, TJIyOMHE WX OCBOCHHS CTYJCHTAMH, O0bEME H
XapakTepe MPaKTHUECKUX 3aHATHH, BHIaX BHEAYAUTOPHON CAMOCTOSITETFHON PabOTHI CTY/IEHTOB.

Nzyuenne oOmeobpazoBaTenbHON yueOHON AUCIUIUMHBI «DH3nKay 3aBeplraeTcsi TOABEACHUEM UTOTOB
B (hopme audepeHIIMPOBAHHOTO 3a4eTa B paMKax MPOMEKYTOUHOM aTTeCTAllNH.

3. MECTO YYEBHOWM JUCIUILJIMHBI B YYUEBHOM ILJIAHE
VYueOnas muciumuinaa OY ]I, 09 «®Dusuka » sBisercss o01eoOpa3oBaTeabHON yaeOHOU
JTUCLUIUTMHON 10 BBIOOPY W3 00s3aTenbHOi npeameTHol oOnactu «EctectBennsie Hayku» ®I'OC cpeanero
obmero  oOpasoBanus, crnernuansHocTeit CIIO  coorBercTByromero mpodmis MpodecCHOHATHLHOTO
o0pa3oBaHU.

4. PE3YJBTATBHI OCBOEHUA YUYEFHOM JUCIATIINHBI

OcBoeHUE cojepKaHUs Y4YeOHOW JUCHUIUIMHBI «Du3nka» o0ecrnevynBaeT JIOCTUKCHHE CTYJACHTAMU
CIEIYIONIUX Pe3y/IbTaTOB:
IIpeameTHbIX:

1) chopmupoBaHHOCTH MpEACTABICHUN O POIM U MecTe (PU3MKU B COBPEMEHHOW HAay4HOM
KapTUHE MHpA; TOHUMaHUE (PHU3UUECKOW CYINTHOCTH HAOMIOJaeMbIX BO BCelICHHOW SBICHMIA,
MOHUMaHUEe poiiu (GU3HKU B (POPMHUPOBAHUM KPYyro3opa U (HYHKIHMOHATHHONW IPaMOTHOCTH YEJIOBEKa
JUISL pEUIEHU PAKTUYECKUX 3a]1ay;

2) BlIaJieHHe OCHOBOIIOIATAIONIUMH (PU3UUYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMHU
Y TCOPHUSIMU; YBEPEHHOE MOJIb30BaHNE (PU3HUECKON TEPMUHOJIOTUEH i CHMBOJIHKOI;

3) BlIaJeHHEe OCHOBHBIMH METOJIaMU HAyYHOTO TIO3HAHUS, HCIIOJIb3YyeMbIMH B (U3HKE:
Ha0II0/IeHUE, OMMCaHue, U3MEPEHUE, SKCIIEPUMEHT; YMEHUsI 00paldaThiBaTh pe3yibTaThl U3MEPEHUH,
OoOHapyXHBaTh 3aBUCUMOCTh MEXIy (QU3NYECKUMHU BEIHUYMHAMHU, OOBICHATH TMOTy4EHHBIC
pe3yJIbTaThl U J1€J1aTh BBIBOJBI,

4) chopMUPOBAaHHOCTH YMEHHS pemiaTh (GU3NIECKUE 3a/1a4u;

5) chopMHUpPOBAaHHOCTh YMEHHUS MPUMEHSTH MOMyYEHHBbIE 3HAHUS i OOBSICHEHHUS YCIOBUI
MpOTeKaHUs (U3UYECKUX SBICHUNH B TPUPOAEC U JUISI TPUHATHS TMPAKTHUYECKUX pEHICHUH B
IOBCEHEBHOW JKU3HU;

6) chopMHPOBAHHOCTh COOCTBEHHOW MO3UIIMU MO OTHONIICHUIO K (u3HUecKkoi mHpOopmaIuu,
MOJy4aeMOU U3 pPa3HbIX HCTOUYHHUKOB;

7) oBnanenue (chopMUPOBAHHOCTD NMPEACTABICHUI) IPaBUIIaMU 3allUCH PU3NYECKUX HOPMYI
penbedHO-TOUeUHOM  cucteMbl  o6o3HaueHuit JI. Bpaiinsg  (mms  cmenbix W cIabOBUASIINX
oOyJaroruxcsi), (He TIPUMEHSAETCS B CBS3M C OTCYTCTBUEM OOYYalOMMXCA C YKa3aHHBIMH
HapyIIEHUSMH 110 JAHHOW CTICIIHAIIBHOCTH).

JIMYHOCTHBIX:

1) pOCCHHCKYIO TpaXKIaHCKYIO HJIICHTUYHOCTb, NMAaTPUOTH3M, YBKCHHE K CBOEMY HapoIy, 4yBCTBa
OTBETCTBEHHOCTH Tiepen PoauHoi, ropmoct 3a cBoi Kpaid, cBoro PomuHy, mpomuioe W HacTosmiee
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu, yBakeHHe rocy1apcTBEHHBIX CUMBOJIOB (Tep0, duiar, THMH);

2) TpaXJAHCKYIO TMO3MWIMI0 KaK aKTUBHOTO M OTBETCTBEHHOTO UIEHA POCCHICKOro O0O0IecTBa,
OCO3HAIOIIET0 CBOM KOHCTHTYIMOHHBIC TIpaBa M OOS3aHHOCTH, YBA)KAIOIIEro 3aKOH M IPaBOIMOPSIOK,
00JIaIafoIero  YyBCTBOM  COOCTBEHHOTO  JOCTOMHCTBA, OCO3HAHHO MNPUHUMAIOUIETO  TPaIHUIIHOHHBIC
HalmMOHAJIBHBIC U 06HI€‘ICJ'[OBC‘ICCKI/IC TYMAaHUCTHYCCKUEC U ICMOKPATHUICCKHUE HECHHOCTHU,

3) rOTOBHOCTS K City:KeHnt0 OTeYecTBY, €ro 3aIinTe;



4) copMHPOBAaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIECTBEHHON MPaKTHKH, OCHOBAHHOTO Ha JWAJIOTE KYJIBTYp, a TakkKe PasIHYHBIX (OpPM OOIIECTBEHHOTO
CO3HaHUsI, 0CO3HAHUE CBOETO MECTa B MOJUKYIBTYPHOM MHPE;

5) chopMHPOBAaHHOCTH OCHOB CAMOPAa3BUTHsI M  CAaMOBOCIIHUTAaHHWS B  COOTBETCTBHUH C
00IIeYeTIOBEYeCKUMH LIEHHOCTSIMH M HWAealaMd TIpaXIAaHCKOTO 0OIIecTBa; TOTOBHOCTh M CHOCOOHOCTH K
CaMOCTOSITEIBHOM, TBOPUECKON M OTBETCTBEHHOH JIESTEIBHOCTH;

6) TONEpaHTHOE CO3HAHME M NOBEICHHUE B IOJMKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
IUAJIOT C JPYTUMH JIFOABMH, TOCTUraTh B HEM B3aUMOIIOHMMAHUS, HAXOAUTH OOIIUE LETIN U COTPYAHUYATh AJIs
UX JIOCTWKEHHsSI, CIHOCOOHOCTh TNPOTHBOCTOSTH HJEOJIOTMH OKCTPEMH3Ma, HAlMOHAIM3MAa, KCeHO(oOHH,
JUCKPUMHMHAIMKM [0 COLMAJIBHBIM, PEIUTMO3HBIM, PACOBBIM, HAIMOHAJIBHBIM IIPU3HAKAM M JPYTUM
HETaTUBHBIM COLIMAIIbHBIM SIBJICHUSM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHHUKAMH, B3POCIBIMH B 00pa3oBaTelbHOW, OOIIECTBEHHO
MOJIE3HOH, yueOHO-UCCIIeI0BATEILCKOM, TPOSKTHON U APYTHX BHAAX ACATEIBHOCTH;

8) HpaBCTBEHHOE CO3HAHME U IMOBEJCHNE HA OCHOBE YCBOSHUS O0IIEYeIOBEUEeCKHUX IEHHOCTEH;

9) TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE caMOOOPa30BaHHIO, Ha MPOTSHKEHUH BCeH
KHU3HHM; CO3HATEJIbHOE OTHOIIGHHE K HENpepbIBHOMY 00pa3oBaHMIO KaK  YCJIOBHIO  YCIHEIIHOH
PO ECCHOHATILHOM M 0OIIEeCTBEHHOH ACATCITHHOCTH;

10) scTeTMveckoe OTHOLIEHHWE K MHpPY, BKJIIOYAs 3CTETHKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, OOIIECTBEHHBIX OTHOIIICHH;

11) npuHATHE W peanm3alHi0 IEHHOCTEH 370pOBOTO M Oe30macHOro odpasa >KU3HH, TOTPEOHOCTH B
(pU3MUECKOM CaMOCOBEPIIEHCTBOBAHNUH, 3aHATHIX CIIOPTHBHO-03A0POBHUTENBHON AEATENBbHOCTHIO, HEIIPUATHE
BPEIHBIX MTPUBBIYEK: KYPEHUS, yIOTPEOICHUS aJKOTr0JIs, HAPKOTHKOB;

12) GepexHOE, OTBETCTBEHHOE M KOMIICTEHTHOE OTHOIICHHE K (PU3MYECKOMY W TICHXOJIOTHYECKOMY
30POBBIO, KaK COOCTBEHHOMY, TaK U APYT'HX JIIOACH, YMEHNE OKA3bIBATh IEPBYIO IIOMOLIb;

13) oco3nanHbIi BEIOOp OyAyIIeH nmpodeccuu U BO3SMOXKHOCTEH peann3anuy COOCTBEHHBIX )KHU3HEHHBIX
IUTAHOB; OTHOIICHHE K MPOQPECCHOHANBHON AEATEIFHOCTH KaK BO3MOXKHOCTH YYacTHs B PEUICHWHU JIMYHBIX,
00IIIeCTBEHHBIX, TOCY/IaPCTBEHHBIX, O0IIEHAIMOHAIBHBIX TIPOOIIEM;

14)  cpopMuUPOBAHHOCTH  3KOJIOTMYECKOTO  MBILUICHHUS, TOHMMAaHHMA  BIMSHUS  COLMAJbHO-
SKOHOMHYECKHX TMPOLECCOB Ha COCTOSHHE MPUPOAHON M COIHMATIBHOM Cpejbl; TPUOOPETEHUE OMBITa YKOJIOT0-
HaHpaBHCHHOﬁ JACATCIBHOCTH,

15) oTBeTCTBEHHOE OTHOIIEHHE K CO3JAaHHIO CEMbU Ha OCHOBE OCO3HAHHOTO NPHUHATHUS LEHHOCTEH
CEMEHHOM XU3HMU.

MeTanpeaMeTHBIX:

1) yMeHHe CcaMOCTOSITEIBHO ONPENEeNATh LEIH AEATENILHOCTH W COCTaBJIATH IUIAHBI JESTEIbHOCTH;
CaMOCTOSITEIbHO OCYHIECTBIISATh, KOHTPOJHMPOBAaTH M KOPPEKTUPOBATH JICATENLHOCT; HCIIOJIBH30BATh BCE
BO3MOKHBIC PECYPCHI MJIA JOCTUIKCHUA MMOCTABJIICHHBIX uenel‘/i " peajin3anuu MmJIaHOB ACATCIbHOCTHU, BI)I6I/IpaTb
YCIIELIHbIE CTPATErHH B PA3IMYHBIX CUTYaLUsX;

2) yMeHue MpOAYKTUBHO OOIIAThCS M B3aHMMOEHCTBOBaTH B IMPOIIECCE COBMECTHOM NEesATENbHOCTH,
YUUTHIBATh O3UIUH JAPYTHX YIACTHHKOB JCATENLHOCTH, 3Q(QeKTHBHO pa3pemarb KOH(IUKTEI,

3) BhHageHME HaBBIKAMHU IO3HABATEJIbHOH, Y4eOHO-HMCCIIEAOBATEIbCKOH M MPOEKTHOW IEeSTEIbHOCTH,
HaBBIKaMH pa3pelIeHus Ipo0JieM; CIIOCOOHOCTh U TOTOBHOCTD K CAMOCTOSTENIbHOMY IIOMCKY METOAOB PEIICHUS
MPAKTUYCCKUX 3aal, IPUMCHCHUIO PA3JIMYHBIX ME€TOJ0B ITIO3HAHU,

4) roTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSATENILHON MH(OPMAIMOHHO-II03HABATEIILHON AEATEIbHOCTH,
BJaJIcHUE HAaBBIKAMH IIOJyYeHHS HeoOXoauMoW HH(OpPMAUM W3 CJIOBaped pasHBIX THIIOB, YMEHHE
OPHUCHTUPOBATLCA B PA3JIMYHBIX HCTOYHHKAX I/IH(i)OpMaHI/II/I, KPUTHUYCCKU OLCHUBATH W HUHTCPIIPETHPOBATH
WHPOPMAITUIO, TTOTYIaeMYIO U3 Pa3TMYHBIX UCTOYHUKOB;

5) yMeHHe HMCHOJIB30BaTh CPEICTBa MH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (Iajiee -
UKT) B pemenny KOTHUTUBHBIX, KOMMYHHKATHBHBIX M OPTaHMW3AIMOHHBIX 33/1a4 C COOJI0ACHNEM TpeOOBaHMMA
IPrOHOMHKH, TEXHUKHA O€30TAaCHOCTH, THUTHEHBI, pecypcocOepekeHus, MPaBOBBIX M ATHYECKUX HOPM, HOPM
nHPOPMALMOHHON 0€30MacHOCTH;

6) yMeHue onpeAessITh Ha3HaYeHUE U QYHKLIUH Pa3IMYHBIX COLIMATbHBIX HHCTUTYTOB;

7) YMEHHUE CaMOCTOATCIIBHO OILCHHWBATL W IMPUHUMATh PEUICHHA, ONPCACIIAIOIMNE CTPATCTUIO
MMOBEACHUSA, C YYETOM I'PAXKIAHCKUX U HPABCTBECHHBIX HeHHOCTeﬁ;

8) BiageHne A3BIKOBBIMH CPEJCTBAMH - YMEHHE SICHO, JJOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3pEHUS,
HCIIOJIb30BaTh aACKBATHLBIC A3LIKOBBIC CPEACTBA,

9) BiajieHUE HaBBIKAMHM MO3HABATEIBHON pedreKcHHM Kak OCO3HAHWS COBEPIIAEMBIX JCHCTBHA U
MBICJIMTENBHBIX MPOIIECCOB, MX PE3yJbTaTOB W OCHOBAaHMH, I'PAaHML] CBOETO 3HAHWS M HE3HAHUS, HOBBIX
MO3HABATENBHBIX 337a4 U CPEICTB UX JTOCTIKEHHS.



5. CTPYKTYPA U COAEPKAHWUE YUYEBHOMN JUCIUILJIMHBI OY /1. 09 ®U3HUKA

5.1. O6bem y4eOHO# TMCHUILIUHBI U BUABI y4eOHOH padoThI

Buj yuedHoii paGoTsi Oovem uacoe
MaxkcuManbHas yaeOHas Harpy3Ka (BCero) 145
Ob6s13atenpHas ayTuTopHas yaeOHas Harpy3Ka (BCero) 97
CamocrosiTenbHas pabora o0yyarorerocs (BCero) 48

Wrorosas arrectanms B hopme sx3amena




5.2. Conep:xanne y4eOHOI THCIUILINHBI

HaumenoBanme pa3gesoB u Tem | Coaep:kaHue y4eOHOro MaTepuaJa, JadopaTopHble M NPaKTHYeCKHe PadoThI, CAaMOCTOATEIbHASA O0bem | YpoBeHb
paboTa odyuyawuuxcs, Kypcopasi padot (IpoekT) 4acoB | YCBOCHMS
Beenenue Coaeprxanue yuedOHOro MaTepuajia 1 1
Om3uka — ¢yHIAMEeHTaTbHAsI Hayka O npupoge. EcTecTBeHHO-HAy4dHBIH METOJ IO3HAHUS, €ro
BO3MOXXHOCTH W TPaHUIBl MPUMEHUMOCTH. DKCHEPUMEHT M TEOpHs B MpoIecce MO3HAHUS HPUPOJIBL.
MogenupoBanue (U3NYECKUX SBICHUH M TporeccoB. Poib 3KclepuMeHTa M TEOpUM B Tpolecce
no3HaHusi npuponsl. Pusnueckas BennuuHa. [lorpemHocTn u3MepeHMH (U3MYECKUX BEIMYMH.
dusnyeckre 3aKOHbBI. | paHUIIBI MPUMEHUMOCTH (PU3NUecKuX 3aKoHOB. [ToHsATHE O PpU3MUECKON KapTHHE
Mupa. 3Hauenne Gusnku npu ocsoenuu npodeccuii CI10 u cnenmansraocteit CI10.
Paznen 1. Mexanuka 20
Copaeprxanue yuedOHOro MaTepuasia 2 2
OTHOCHTENILHOCTE — 3aBUCHMOCTh MEXaHHYECKOTO JABMOKCHUS TEJIa OT CUCTEMbI orcuéra. CHucrema
Tema 1.1. OTHOCHTETEHOCTD 0TcU€Ta MpeACTaBIIsIET COO0H COBOKYIMHOCTh CUCTEMBI KOOPAMHAT JJIsl OTIPEICIICHHS TIOJIOKEHHS Teja B
MEXaHHUYECKOTO IBHKECHUS. MIPOCTPAHCTBE M 4acoB Ul ONpenAeneHus] BpeMeHu. lIpencTaBieHne MeXaHWYECKOTO IIBIXKEHHS Tena
CucteMsl oTcyeTa. YPaBHEHUSIMH 3aBHUCHUMOCTH KOOpOMHAT M IPOEKIHeH CKopocTH OT BpeMeHd. IlpencraBnenue
MEXaHUUYECKOTO JIBWKCHHUS Tena rpadukaMi 3aBUCUMOCTH KOOPAMHAT W TPOCKIMEH CKOPOCTH OT
BpPEMEHH.
CamocTrosiTenbHasi pa6oTa: 1
Co3pmanue npe3eHTanuit mo teMe « OTHOCUTEIHHOCTh MEXaHMYECKOTO TBHXKECHUS.
Pewenune 3anau.
Tema 1.2 XapaxrepucTai Copaepxanne yueOHOT0 MaTepuaia 2 2
MEXAHHIECKOrO JIBIKEHHS: Omnpenenenue KOOPAMHAT NPOH/IEHHOTO MyTH, CKOPOCTH M YCKOPEHNUS TeNa o rpauKaM 3aBUCUMOCTH
HepeMelleHHe, CKOPOCTS, KOOPJAMHAT U MPOEKIHUH CKOPOCTH OT BpeMeHH. OnpeiereHne KOOPAMHAT NPOH/ICHHOTO MyTH, CKOPOCTH
YCKOPEHHE, M YCKOPEHMS TeJla 110 YpaBHEHHUSAM 3aBUCHUMOCTH KOOPAUHAT U IIPOEKIIUH CKOPOCTH OT BPEMEHU.
CamocrosiTeqibHast padoTa: 1
Co3zmanue mpe3eHTaluii 1o TeMe «XapakTepUCTUKH MEXaHUYECKOro JIBUKEHUS: IepeMelleHHE,
CKOPOCTb, YCKOPEHHUEY.
Perienue 3agau.
Tema 1.3. Bus! aikerus Conep:xanue y4eOHOro MaTepuaJia } 2 2
(paBHOMEpHOE, [IpoBenenye cpaBHUTENBHOTO aHATU3a PABHOMEPHOTO U PABHOTIEPEMEHHOTO JIBIDKCHHH.
PABHOYCKOPEHHOE) M HX VYkazaHue HCTIONB30BaHMA OCTYNATENLHOTO 1 BPAIlaTeNbHOrO ABHIKEHUI B TEXHHKE.
FpadUUeCKoe ONHCaHHe. Pa3zpaboTka BO3MOXKHOW CHCTEMBI JEHCTBUH M KOHCTPYKLMHU AJISI SKCIIEPUMEHTAIBHOTO OIpENeNIeHHs
KMHEMaTH4eCKHX BeJinduH. [IpencrapieHne nHGOOpMAIMK O BUIAX JIBUKCHHS B BUJC TaOJIUIIbI
CamocTosiTeibHas padoTa: 1




Coznanue nmpe3eHTanui 1o TeMe «Bubl IBUXKEHHS U UX TpaduuecKoe OMMCaHUE.
Pemenue 3amau.

Tema 1.4. Cuibl B MEXQHHKE.

3aKOHEI JNHaMHUKHU Hrrotona.

Conep:xanue yueOHOr0 MaTepHaJa

3akonsl MexaHuku Hpiotona. IlepBeiif 3akon Hptorona. Cumma. Macca. Wmnynsc. Bropoil 3akon
Herotona. OcHOBHOW 3aKOH Kiaccuueckod nuHamuku. Tperuil 3akoH HproToHa. 3aKOH BCEMHUPHOTO
TaroTeHus. ['pasurtammonnoe noje. Crna tspkectr. Bec. CriocoObI M3MepeHUsT MacChl TEII.

CamocrosiTeibHas padoTa:
Cosnanue npe3eHTanuil no TeMe «Cuilbl B MEXaHHUKe. 3aKOHBI TUHAMUKU HbrOTOHAY.
Pewenue 3anau.

Tema 1.5. Cumsl B ipupoe:
yIPYrocTh, TPEHUE, CUIIa
TSOKECTH.

Copaeprxanue yuedOHOro MaTepuajia

Cuna TsSHKeCTH — cuila, ¢ KOTOPOM MylaHeTa (HanpuMmep, 3eMiisl) IpUTITUBacT K cede OKpYKarolue Tena.
Cuna TshKeCTH MMeeT TPaBHTAlOHHYIO Npupoay. HampaBieHne CHIIbI TSXKECTH — BEPTHUKAIBHO BHHS.
Cura ynpyrocTs — cuiia, KOTopasi BOSHHKAET IPH AeopManusix Tel, KaKk OTBETHAs peaKklns Ha BHEIIHEEe
Bo3eiicTBre. Cuila yIpyrocTH BO3HUKACT M3-3a MPUTSDKCHUS WM OTTAJIKUBAHUS MOJICKYJ M aTOMOB, U
AMEET 3JICKTPOMAarHuTHyro mnpupony. ledopmarus — usMeHeHue (opmbl wim obbema Tena. Buisl
nedopMmalvii: pacTsHKeHHe; CKaThe; M3ru0 (KOMOWHHPOBAHHBIN CIydail OJHOBPEMEHHOTO CXKATHUS H
pacTsDKeHHS ); CIIBUT; KpydeHHe. Ypyrue AeopMaiyi ncue3aroT Mocie CHATHS Harpy3ku. CHiia TpeHus
BO3HHUKACT IIPpU ABUIKCHUHN TCJI WM IPU IMMONBITKE CABUHYTH UX C MCCTA. Ona ILCfICTByeT Ha NOBEPXHOCTU
TCJI U 3aTPYAHACT UX NCPEMECIICHUC OTHOCUTCIILHO APYT ApyTra. OTHOCHUTCS K CHUJIaM SHCKTpOMaFHHTHOﬁ
npupoasl. Tpenue ObiBaeT cyxoe u xuakoe. Cyxoe AenuTcs HAa TPU BUAA: TPEHHE IOKOS, TPEHHE
CKOJIBXKCHHA U TPCHHUC KauCHUA. TpeHI/IC CKOJIB)KCHHS BO3HHUKACT IMPU CKOJBXCHHUU OAHOI0 TCjia II0
MMOBCPXHOCTHU OpYroro. HanpaBneHHe TPCHUA CKOJIBKCHHSA IPOTHUBOIIOJIOXKHO CKOPOCTU IABUIKCHUA.
Croco0Obl yMEHbIIEHHS TPSHUS: BRIPABHUBAHUE TOBEPXHOCTEH; CMa3Ka; 3aMeHa Ha TPEHHE KaYCHUSL.
Ecnu B 3ajmadye ckazaHO, 4YTO JBW)KEHHE IPOUCXOAMT IO TJIAAKOH ITOBEPXHOCTH, TO CHIIy TPEHUS
YUYUTBIBATH HE HAJ0. TpeHI/Ie ITOKOs BO3HUKACT IPH MNOIMBITKE CABUHYTH IIPEAMET C MECTA. TpeHI/Ie IIOKOA
PaBHO 10 BEJTMYUHE U MPOTHBONOJIOKHO 10 HAPABJICHHUIO MPUIOKEHHOH CHJIE.

CamocrosiTesibHast padoTa:
Coznanue npeseHTanni no reMe «CHiIbl B IPUPOJIE: YIPYTOCTh, TPEHHE, CHIIA TSKECTH.
Pewenune 3anau.

Tema 1.6. 3ak0H BCEMHPHOTO
TaroteHusi. HesecomocTs.

Copaepxanne yueOHOro MaTepHuajia

Cuna BCeMHPHOTO TSATOTEHHS — CUjla, ¢ KOTOPOW BCE Teja MPUTITHBAIOTCS JAPYT K JAPYyry. OTa cuia
HanboJsIee 3aMETHO MPOSBIISETCS MPH B3aMMOJAEHCTBUN MAaCCUBHBIX TeN (3BE€3[l, IUIAHET, UX CIyTHUKOB).
Wnu kora XoTst Obl 0JIHO M3 TEJI MMEET OOJIBIIYI0 MAacCy — MPUTSHKEHUE BCEX TeJ K 3eMIie.

3aKOH BCEMHPHOrO TATOTEHHUS: BCE Tela B NMPUPOAE NPUTITMBAIOTCA APYr K APYTY C CHJIOH, MPSIMO
MPONOPLMOHANBHOW MPOU3BEIEHUIO MAacC 3TUX TeJ W O00paTHO MPONOPLUHOHAIBHONW KBajpaTy
paccTosiHUSI MeXITy HMMH. Bec Tema — cuma, ¢ KOTOPOW TENO BCJIENCTBUE NPUTSHKEHHA K 3eMile,
JIeMCTBYET Ha ONOpYy WJIM NOJBeC (Chia, C KOTOPOHl Telo NaBUT Ha ONOPY WM PaCTATHBAET IOJIBEC).
OTHOCHTCS K CHJIaM 3JIEKTPOMarHUTHOM npupoabl. M3mepsieTcs AnHaMOMETPOM.

CamocTosiTeibHas padoTa:




Co3znanue mpe3eHTaluui o TeMe «3aKOH BCEMUPHOTO TSITOTCHUSD.
IToaroroBka nokinana Ha TeMy «HeBecoMocThy.
Pemenue 3amau.

Tema 1.7. 3akoH coXxpaHEeHUS
UMITYJIbCA H PEaKTUBHOE
JABWKCHHUE. 3aKOH COXPAHEHUS
MeXaHU4ecKo# sHeprun. Padora
Y MOIITHOCTb.

Conep:xanue yueOHOro MaTepuaJia

[IpuMeHeHne 3aKOHA COXpPAHEHUS HUMITYJIbCa IJIS BBIYUCICHHUS H3MEHEHHMH CKOPOCTEH Ten MpU HUX
B3aUMOJICHCTBUAX. VI3MepeHne paboThl CHIT M I3MEHEHNE KHHETHIECKON YHEPTHH Tea.

Brruncnenve paboOThl CHMJI M U3MEHCHHSI KUHETHUYSCKOW SHEPTUU Tella. BhIUMCIICHHE MOTEHIUATBLHOM
SHEPrUM TEA B TIpaBUTALMOHHOM Tone. OmpenencHUe MNOTCHIMAIBLHOM JHEPrUU  YIPYro
nedopMUPOBAHHOTO Tella TI0 U3BECTHOU AepopMann 1 )KECTKOCTH Tela.

[IpuMeHeHne 3aK0HA COXPAHEHHSI MEXaHUYECKOM SHEPruu MpHU pacyeTax pe3ysbTaToB B3aUMOACHCTBUI
TeNl TPaBUTAIMOHHBIMU CHIIAMH U CHUJIaMU YIPYTOCTH. YKa3aHUE TpaHUIl MPUMEHHUMOCTH 3aKOHOB
MEXaHWKH. YKa3aHne Y4eOHbIX MAWCHUIUIMH, TpPH M3YyYEHHUH KOTOPBHIX WCIIONB3YIOTCA 3aKOHBI
COXpaHEHUs

CamocrosiTeibHas padora:

Co3nanue mpe3eHTanui 1o TeMe «3aKOH COXpaHeHHS MEXaHUIeCKOW SHeprun. PaboTa U MOIITHOCTEY.
[loxroroBka mokiana Ha TeMy «PeakTHBHOE ABIKEHUE).

Pemenue 3anay.

Tema 1.8. Mexanunyeckue
KojieOaHus. AMIUIMTY 1, TICPUO/I,
yacToTa Kojebanuii. CBoOOIHEBIE
Y BBIHYXKJICHHBIC KOJICOAHUSI.
Pe3onanc.

Conep:xanue yueOHOro MaTepuaJia

HccnenoBanne 3aBUCUMOCTH MEpHOa KOJICOaHU MaTeMaTHUYECKOTO MAasgTHUKA OT €ro JUTMHBI, MAaCChl U
aMILTUTYIBI KoNeOaHuid. McclienoBanne 3aBUCUMOCTH TEpHOa KOJeOaHWi rpy3a Ha MPYKUHE OT ero
MAaCCbl M KCECTKOCTU IIPYKUHBI. Brraucnenue nepuoaa KOHGGEIHI/Iﬁ MaTEMAaTUYCCKOI'0O MasTHHKaA II0
W3BECTHOMY 3HAUEHHIO €r0 JAJUHBI. BrrunciieHue nepuoja Konedanuii Tpy3a Ha Mpy>KUHE 10 U3BECTHBIM
3HAYCHUSIM €r0 MacChl M JKECTKOCTH MPYXHHBL. BhIpaOoTka HaBBIKOB BOCIPUHHMATH, aHATH3UPOBATH,
nepepadaThiBaTh U MPEAbIBIATH MHOOPMAIIHIO B COOTBETCTBUU C TIOCTABICHHBIMHU 3a1a4aMHU.
[IpuBeneHne mpUMeEpoOB aBTOKOJEOATENBHBIX MEXaHWYECKUX CUCTeM. l[IpoBeaeHue KiacCH(UKAIMH
KoJieOaHmit

CamocrosiTesibHast padoTa:

Coznanwne mipe3eHTanui no reMe «MexaHndecKue KojaeOaHus.
[ToaroroBka goxiiana Ha TeMy «Pe30HaHCY.

Perienue 3agau.

Tema 1.9. MexaundecKkue BOJIHEI.
CBoHCTBa MEXaHUYECKUX BOJIH.
JlmiHa BOJTHEL

Copaepxanne yueOHOro MaTepHuajia

MexaHndeckasi BOJIHA — MPOLIECC pacIIpOCTpaHEHHsI KOIeOaHUH B yIIpyTroi cpee, KOTOPHIi
COTIPOBOXKIA€TCs Mepeadeil SHEPTHH KOJIEOIIOIIErocs Tejaa OT OJHON TOYKH YIIPYTOi Cpebl K APYTou.
Bouna — xosne6anus1, pacipoCcTpaHsIIOIIMEcs B IPOCTPAHCTBE C TEUEHHUEM BPEMEHH.

BosiHOBast HOBEPXHOCTH — TEOMETPUUYECKOE MECTO TOUEK CPe/ibl, KOJIEOIIOMUXCS B OTMHAKOBBIX (a3ax.
[TprunHa BOZHMKHOBEHUS BOJH B YIIPYTOM Cpejie: eciii Bubparop KonebneTcs B ynpyroi cpene,

TO OH BO3AEUCTBYET HA YACTHILIBI CPEIbl, 3aCTaBIAA UX COBEPIIATh BHIHYKACHHBIE KojieOaHus. 3a cueT
CHJI B3aMMOICHCTBHS MEKAY YacTUL[AMHU CPe/Ibl KOIeOaHus MepeJatoTcs OT OAHOM YacTHIBI K JPYTOM.
Tuns! BonH. [lonepeynsie BoaHBI. BoJHBI, B KOTOPBIX KOJIeOaHHUS YacTHUI] CPEABl IPOUCXOIAT B
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IJIOCKOCTH, TIEPIICHIUKYIISIPHONM HAMPABICHUIO PACIIPOCTPAHEHUS BOJIHBL. BO3HHMKAIOT B TBEpPbIX Tellax
U Ha TOBEpXHOCTH BoAabl. IIpomonpHbie BOiHBI. KojeOaHus MpPOMCXOAAT BIOJB PAaCHpPOCTPAHEHHS
BOJIHBI. MOTYT BO3HHKaTh B Ta3aX, JKUIKOCTAX W TBepAbIX Tenax. [loBepxXHOCTHBIE BOIHEBI. BoHEI,
KOTOpPBIE PAaCIpOCTPaHSAIOTCS HA TPaHUIE paslena NByX cped. BomHbl Ha rpaHuiie MeXAy BOAOH U
Bo3qyxoM. [lmockue BomHBL. BOJHBI, Yy KOTOPBIX BOJHOBBIE MOBEPXHOCTH SIBIISIOTCS IIIOCKOCTSIMH,
MIEePIICHINKYISIPHBIMU HAPaBJICHHIO pacrpocTpaHeHust BoiH. Cepudeckre BOIHBI. BOIHBL, ¥ KOTOPBIX
BOJIHOBBIC TTOBEPXHOCTH SBIISIOTCS chepamu. Chepbl BOTHOBBIX TTOBEPXHOCTEH KOHIICHTPHUYECKUE.
XapaKTepUCTUKH BOJTHOBOTO JIBUXKEHUS

CamocrosiTeibHAs padoTa: 1

Coznanwne mpe3eHTanuii o Teme «MexaHHIeCKnue BOTHBD).

Pewenue 3anau.

Conep:xanue yueOHOro MaTepuaJia 2
Tema 1.10. 3ByKOBBIE BOJHEI. W3mepenne mMHBI 3BYKOBOM BOJIHBI 110 pe3yNIbTaTaM HaONIONEHNH HHTEP(EePEHINH 3BYKOBBIX BOJH.
VYbpTpa3ByK U €ro Habnronenue n o0bsicHeHue ABICHUH MHTepdEpeHINY 1 AU(PaKIIi MEXaHUIECKUX BOJIH.
WCIIOJIb30BaHUE B TEXHUKE U [IpencraBnenue obnacTell MPUMEHEHHS YIbTPa3ByKa M IMEPCIIEKTUBBI €0 MCIIOIb30BaHUS B Pa3IMYHBIX
MeIHIHHE. o0JacTaX HAayKd, TEXHUKH, B MeTUIMHE. M3J0XKeHne CyTH HDKOIOTHYECKHX NpoOjeM, CBA3aHHBIX C

BO3/IEHICTBHEM 3BYKOBBIX BOJIH Ha OPTAaHNU3M YeIIOBEKa

CamocrosiTeibHas padoTa: 1

Coznanue nmpe3eHTanuit o TeMe «3BYKOBBIE BOJTHBDY.

[ToaroroBka pedepara Ha TeMy «YIIBTPa3BYK U €r0 UCIIOIH30BAHNE B TEXHUKE U METUITITHE)

Pewenune 3anau.
Paznen 2. MoJsekyasipHas 20
¢uzuka. Tepmonunamuka

Copaepxanne yueOHOro MaTepHuajia 2
Tema 2.1. Ucropus OCHOBBI MOJIEKYIIPHO-KUHETHUYECKOM Teopuu. MneanbHblil Ta3. OCHOBHBIE MOJIOKEHHUS MOJIEKYISPHO-
ATOMHUCTHYECKUX YUECHHI. KHHETHYEeCKOW Teopuu. Pa3mepsl u Macca MoJiekyn u aromMoB. bpoyHoBckoe newkenue. Juddysus.
HaOmroieHus u onbITHI, Cunbl ¥ 2HEPTHS MEXMOJIEKYISIPHOTO B3anMoeiCcTBUSA. CTpoeHHe Ta3000pa3HBIX, KUIKUX U TBEPIBIX
MTOITBEPIKIAIOIIHE ATOMHO- Ten. CKOpOCTH JBWKEHUS MOIJIEKYJN W WX u3MepeHue. MmeanbHbiii ra3. Jlabnenuwe raza. OCHOBHOe
MOJIEKYJISIPHOE CTPOECHHE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON Teopuu ras3oB. Temmeparypa u ee u3MepeHue. [ a3oBble
BEIIEeCTBA. 3aKOHBI. AOCONIOTHBIH HYNb Temreparypbl. TepMoiuHaMudecKas IIKala TeMIlepaTypbl. YpaBHEHHE

COCTOSIHHS MJealTbHOTO Ta3a. MolsipHast ra3oBasi IOCTOSTHHASL.

CamocrosiTe1bHas padora: 1

[MoaroroBka pedepara mo teme «HabmromeHUs W OMBITHI, MOATBEPXKAAIOIINE ATOMHO-MOJIEKYIISIPHOE

CTPOEHHE BEIIECTBAY.

[loxroroBka goknana Ha TeMy «/cTOpHs aTOMUCTUYECKHUX YYCHUN.

Conep:xanue ydueOHOro MaTepuasia 2

Tema 2.2. Macca u pa3mepsl
Mosteky. TeroBoe ABHKEHHE.

CpoiicTBa mapoB. McrnapeHue W KoHuaeHcamus. HacCbhIlIeHHBIH map W ero cBOMCTBa. AOCONIOTHas U
OTHOCUTEJIbHASl BIAXHOCTh BO3Ayxa. KumeHue. 3aBUCHMOCTH TeMIEpaTypbl KUIEHHUS OT JaBIICHUS.
Ileperpetslii nap ¥ €ro UCMOJIb30BaHUE B TEXHUKE.
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CamocrosiTeibHas padora:
Co3znmaHue TIpe3eHTaIuii mo TeMe «Macca u pa3Mepbl MOJICKYID».
IToaroroBka nokiaja Ha TeMy «TennoBoe NBUKEHUE

Tema 2.3. AGconroTHas
TemIiepaTypa Kak Mepa cpenHei
KHHETHYECKON SHEPTHH YACTHIL.

Conep:xanue yueOHOro MaTepuaJia

TepMOI[I/IHaMI/I‘IeCKOC (TeHJ’IOBOG) PaBHOBECUEC — COCTOSHHC TCJIa WM CUCTCMBI TCJI, IIPU KOTOPOM BCC
MaKpOCKOITMYECKHE MapaMeTpbl (AaBieHue, o0BeM, TemrepaTypa, Macca) OCTAIOTCS HEW3MEHHBIMU
CKOJIb YIroaHO AOJITO. TeMnepaTypa - TepMO):[I/IHaMI/I‘{eCKI/Iﬁ napameTp, KOTOpBIﬁ OAMHAKOB BO BCEX
HacTiax TCpMOI[PIHaMH‘IeCKOI;’I CHCTCMBI. TeMnepaTypa — CKaJIIpHasda (1)14314%01(3;1 BCJIIMYHHA,
XapakTepusyromasa COCTOAHHUEC TEPMOAMHAMUYCCKOIO PAaBHOBECUA CHCTEMBI U ABJIAIOIIAACA MCpOfI
KHHETUYECKONW SHEPTHHU IOCTYNMATeNbHOTO IBM)KEHHS MOJeKyn (aromoB) Tena. OCHOBOM HM3MepeHHS
TEMIICPATYPBI  ABJIACTCA 3aBUCHUMOCTH Kakoro-mubo CBOMCTBA Tejla (HaanMep o0beMa WU
JNIEKTPUIECKOTO COMPOTHUBICHHS) OT TemIeparypbl. Ha mpakThke 4damie BCEro BCTPEYArOTCS
TEPMOMETPHI, B KOTOPBIX HCIONB3YEeTCS 3aBHCHMOCTH O0O0BEMa KHUAKOCTH (CIOUPT, PTYTh) OT
Temneparypsl. s M3MepeHus: TeMIlepaTypbl HEOOXOIMMO NPHUBECTH TEJIO B TEIJIOBOM KOHTAaKT ¢
TEPMOMETPOM. ITokazanus TEPMOMETpA CIACAYET OTCUUTBHIBATH TOJIBKO ITOCJIC HACTYIIJICHUSA TCILJIOBOTO
PaBHOBECHS C TEPMOMETPOM.

CamocrosiTeibHas padora:

Co3pmanue mpe3eHTanui mo reme «AOCONMIOTHAS TeMIlepaTypa Kak Mepa cpeiHeil KHHETHYECKO SHeprun
YacTUL.

[ToaroroBka noksana Ha Temy «lllkanel Temmneparypy.

Tema 2.4. O0bsacHeHHE
arperaTme COCTOHHI/Iﬁ BCUICCTBA
Ha OCHOBE aTOMHO-
MOJIEKYJIIPHBIX NPEJICTaBICHUM.
Moenb uieajJbHOTO Ta3a.

Conep:xanue y4eOHOro MaTepuaJia

YacTuliel BceX BEIIECTB B3aUMOJICHCTBYIOT MEXKIY COOOM: OJTHOBPEMEHHO NECHCTBYIOT CHJIBI B3aUMHOTO
MPUTSDKEHUS U OTTAJIKUBaHUS (IPUPOA CHII HOCHUT 3JICKTPOMArHUTHBIM XapakTep).

JokasaTtenscTBa:

- coxpaHeHre (OpMbI TBEPABIMHE TeJlaM, JJIsl KX pa3pbiBa HEOOXOMMO YCHIIHE;

- )KUJIKHE U TBEPJIbIE TeJla TPYIHO CKUMAEMBI;

- KaIUIX KUJKOCTH, IOMEIIEHHbIE B HETIOCPEICTBEHHON OJIM30CTH APYT OT ApyTa, CIMBAIOTCS;

- BJICHUS] CMaYUBaHUs U HECMAuNBaHUSI.

WneanbHelii Ta3 — MOJIEKYJISIPHO-KMHETHUECKAs MOJIENb T'a3a, B KOTOPOH MpeHeOperaoT pasMmepamu
MOJIEKYJI Ta3a W MOTSHIHAIhHON dHepruei mx B3ammojerictus. Jlapmenue raza B MKT oOycnosieHo
yAapaMu MOJIEKYJ O CTEHKH COCyAa. JTO JaBJIEHHE 3aBUCUT OT YHMCIA YAAPUBILUXCS MOJEKYN U
Temneparypsl Taza. Tepmomunamuueckass cuctema (TJC) — mroboe MakpOCKOMMUYECKOE TENO HIIH
cucrema tes. T/IC npu HEM3MEHHBIX YCIOBHUSX CAMOIPOU3BOJIEHO MEPEXOAUT B COCTOSIHHE TEIUIOBOI'O
paBHOBecHs. TepMOIMHAMUYECKOE PAaBHOBECHE — 3TO COCTOSIHUE, IIPU KOTOPOM BCE MaKPOCKOIMMUYECKUE
napameTpsl (apameTpbl, OMUCHIBAIOIIUE TIOBEACHUE OOJIBIIOTO YHCIa MOJIEKYI) CKOIb YTOJHO JOJTO
OCTaIOTCS HEM3MEHHBIMHU.

CamocrosiTennbHast padoTa:
Cosznanue npe3eHTanui no reMe «Mojienb HASaIbHOTO ra3a.
IloaroroBka 10KJ1a1a Ha TEMY «ATperaTHble COCTOSIHUSL BEIIECTBAY.
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Tema 2.5. CBsi3b MeXIy
JIaBJIICHUEM U CpeaHel
KWHETUYECKOU 3HEpruen
MoJIeKy ra3a. M3omporneccsl.

Conep:xanue ydeOHOro MaTepuaJia

Uzomponiecc — 310 mporecc, MPOTEKAOMUNA MPHU MMOCTOSHHONW Macce ra3a W MOCTOSHHOM 3Ha4eHHUU
OJIHOTO M3 TMapaMETPOB COCTOSAHMS CUCTEMBL. M3oTepMuueckuid mpornecc — TEePMOJUHAMUYECKUN
Mpoliiecc, NPOXOISAIINM IPpU MOCTOSHHOM TeMmIeparype W HEM3MEHHOW macce rasza. Mzorepmuueckuit
mpolecc MOAYMHAETCA 3aKOHy boing — MapuoTra: 1uisi JaHHOM Macchl rasa HOpUd HEU3MEHHOU
TeMIlepaType MpOon3BeIeHNE YNCIOBBIX 3HAYSHHUH aBJIeHHS 1 00beMa MoCTOSHHO. 300apHbIi mpotiecc
— TepMOANHAMHUYECKUI MPOIIECC, MPOXOASIIINNA TPU HEU3MEHHOM Macce ra3a v MOCTOSIHHOM JIaBJICHUH.
N3006apHbiii nmporecc mogunHseTcs 3akoHy [ eii-JIroccaka: mpu HEM3MEHHOM JaBIICHUM 00BbEM JIaHHOM
Macchl Ta3a TPSIMO TPOIOPIIMOHANIEH ero a0coNOTHON Temreparype. M30XOpHBIH mmporecc — 3TO
TEPMOIMHAMHYCCKHH IPOIIecC, MPOXOMSIIAN TPH HEM3MEHHOM Macce ra3a U ITOCTOSTHHOM 00heMe.
WzoxopHseril mpornecce nmomuuHsercs 3akony Lllapis: npyu Hen3sMeHHOM 00beMe JaBlICHUE JaHHON MacChl
ra3a npsMo MPOIIOPIIMOHATHFHO €T0 a0COMIOTHON TeMIIepaType.

CamocTosiTeibHAs padoTa:
Co3nanue npe3eHTanui no reMe «M30TepMUYecKue mpouecch.
Pemenue 3anau.

Tema 2.6. Mogens cTpoeHus
KHUJIKOCTH.

Coaep:xanue y4eOHOro MaTepuaJia

CBoiicTBa JKHMIKOCTEH. XapakTEpPUCTHKA >KUAKOTO COCTOSHUSL BewecTBa. lIOBEpXHOCTHBIA CJOU
KHUIAKOCTH. 9HCpFI/Iﬂ IMOBECPXHOCTHOTO CJIOA. SIBnenus Ha Trpanule€ XHUIAKOCTHU C TBEPAbIM TCJIOM.
KaHI/IHHHpHBIG SIBJICHUS.

CamocrosiTeibHas padora:
Coznanue mpe3eHTanuii mo reme «Mojenb CTPOCHHUSI JKUTKOCTHY.
IToarororka gokiana Ha TeMy «CBONCTBA KUAKOCTEH. XapaKTEPUCTUKA KUIKOTO COCTOSIHUS BEIICCTBAY

Tema 2.7. Mopenb cTpoeHus!
TBEPABIX TEI.

Coaep:xanue y4eOHOro MaTepuaJia

CBoiicTBa TBEpABIX TelNl. XapaKTEPUCTUKA TBEPAOrO COCTOSHHUS BEIIECTBA. YIIPYIHe CBOMCTBA TBEPIBIX
Ten. 3akoH ['yka. MexaHWuecKkne CBOMCTBAa TBEPAbIX Ted. TE€IUIOBOE pacIIMpeHHE TBEPAbIX Tel U
xkuakocteit. [lmaBnenne w KpucTaimmsanus. MoJenb CTpOeHUs TBepABIX Tei. Kpucramimdeckue u
amopdHele Tenma. MexaHuueckue CBOWCTBa TBepAbIXx Tein. Jledopmauums. Buasl nedopmarum.
[11acTHYHOCTD U XPYNIKOCTb.

CamocrosiTe1bHas padoTa:

Coznanwne mpe3eHTanui no remMe «Moiedb CTPOSHUS TBEPABIX TEI.

[loxroroBka nmoknama Ha Temy «CBOWCTBAa TBEpABIX Tel. XapaKTEPHCTUKA TBEPJOTO COCTOSHHS
BEIIIECTBAY.

IMoarororka pedepara Ha TeMy «Kpucrauimyeckue u aMmophHbIC Teay.

Tema 2.8. Amop¢HBbIe BeecTBa
Y )KUJIKAE KPUCTAJLIBL.
N3meHeHus arperaTHbIX
COCTOSIHMH BEIIECTBA.

Conep:xanue y4eOHOro MaTepuaJia

HpI/IHHTO CUUTaTrb, 4TO BCIICCTBO MOXCT HAXOAUTHBCA B OAHOM H3 Tpex arperaTHblX COCTOSAHHUAX:
COCTOSIHHE TBEPJIOTO TeJa, XHJKOE COCTOSIHAE U Ta3000pa3Hoe cocTosiHre. YacTo BBIICISIOT YeTBEPTOE
arp€ratHo€ COCTOSAHHUE — ILJIa3My. OcobeHHocTH KpUCTATINIMYCCKUX TEJI HEC OIPaHUYUBAIOTCA TOJIBKO
q)OpMOﬁ KpHUCTAJJIOB. Xotsa BCHICCTBO B KpHUCTAJIC COBCPIICHHO OAHOPOAHO, MHOIU€ U3 C€ro
(pM3UYECKUX CBOWCTB — MPOYHOCTH, TEIJIONPOBOAHOCTH, OTHOIIEHHWE K CBETY M Jp. — HE Bcerjaa
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OJIMHAKOBBI TI0 pA3IUYHBIM HANpaBICHUSM BHYTPH KpHCTasla. JTa BaXKHas OCOOCHHOCTh
KPUCTAJUTMYECKUX BEIIECTB Ha3bIBaeTCAd aHM3oTpomueil. Cpemu TBEPABIX TN BCTPEYAIOTCS TakKue, B
M3JIOME KOTOPBIX HENb3s OOHApYXHUTh HUKAKMX MPHU3HAKOB KPUCTAJUIOB. Takoe COCTOSIHHE BEIEeCTBa
Ha3bIBaeTCsl aMOp(hHBIM. Paznuune Mexay KpUCTAUIMYSCKUME U aMOP(GHBIMU TeJIaMH OCOOCHHO PE3KO
MIPOSIBIISIETCS] B X OTHOIICHWH K HAarpeBaHUIO. B TO BpeMst Kak KpUCTAJUTBI KaXKIOTO BEIIECTBA TUIABSITCA
IIPH CTPOTO OIPEIEIEHHON TeMIIepaType U MPHU TOU JKe TeMIepaType MPOUCXOIUT MePeXo U3 KUAKOTO
cocTosiHUST B TBEpJOE, aMOp(HBIC Tena HE HMEIOT IOCTOSHHOW TeMIepaTyphl IUiaBieHus. [lpu
HarpeBaHuU aMOp(HOE TEJIO MOCTEIEHHO Pa3MArvaeTCs, HAYMHACT PACTEKAThCS U, HAKOHEI], CTAHOBHUTCS
coBceM JXHUAKUM. [Ipm oxmakmeHWH OHO Tak)Ke IMOCTENEHHO 3aTBepieBaeT. B cCBs3M C OTCyTCTBHEM
OTIpeIeNIEHHON TeMIepaTyphl IIaBIEHUST aMOpP(HBIE TeJa 001aJaloT APYroi ClIOCOOHOCTHIO: MHOTHE H3
HUX MOJOOHO KUJKOCTSAM TEKYYH, T.C. IPH JJITUTSILHOM JCHCTBUN CPABHUTEILHO HEOOIBIINX CHUJI OHH
MTOCTETIEHHO W3MEHSIOT CBOIO (hopmy.

CamocTosiTeibHAs padoTa:
Co3nanue mpe3eHTanui 1o TeMe «AMOpP(QHBIC BEIIECTBA U KUIKHE KPUCTALIBI.
[MoaroroBka noknana Ha Temy «llmazmay.

Tema 2.9. BHyTpeHHsIst SHEPTHUS U
pabora raza. [lepBblii 3akoH
TEePMOANHAMUKH.

Coaep:xanue y4eOHOro MaTepuaJia

OcHoBbl TepMoguHaMuKH. OCHOBHBIE TOHSTHS W OINpeAeieHHuA. BHYTpEHHsSI SHEPTusi CHCTEMBI.
BHyTpeHHsisi sHeprusi wuieanpHOro rasza. Pabora W TemioTa Kak QOpMBI Tepegadyd dHEPTHH.
TertoeMkocTh.  YenbHas TEIUIOEMKOCTh. YpaBHCHHE TEIUIOBOro Oaynanca. B oOmem Buje
(hopMymMpoBKa TEPBOTO 3aKOHA TEPMOAWHAMHUKH: HM3MEHEHHE BHYTPEHHEH JHEPTHU CHCTEMBI TpH
MIepexo/ie U3 OJTHOTO COCTOSHUSA B JPYroe paBHO CyMMeE KOJIMYECTBa TEIUIOTHI, MOJBEACHHON K clUcTEMe
W3BHE M pa0OTe NEHCTBYIONINX Ha Hee BHEITHUX CHUIL

CamocrosiTeibHas padora:
Co3znanue npe3eHTanuii o Teme «llepBblii 3aKOH TEPMOJIUHAMUKI.
Pemenue 3amau.

Tema 2.10. HeobpatumocTh
TEIUIOBBIX NPOIIecCOB. TeruioBbIe
JIBUTATENH U OXpaHa
okpy>xartoient cpenbl. KITJ]
TEMJIOBBIX JIBUTATEIIEH.

Conep:xanue yueOHOro MaTepuasia

Anmnabatabiii niponiecc. [IpuHnmmn peiictBus TerwmoBod mamumHbl. KIIJ[ TemmoBoro mpurarens. Bropoe
HaYaJio TePMOJUHAMHKHY. TepMOAMHAMUYecKas IIKaja TeMIIepaTyp. XOJIOAWIbHbIE MAIIUHEL. TeruioBbIe
neuratenn. Oxpana npupoasl. HeBo3MOKeH TETT0BOM BEUHBIH IBUTATEIh BTOPOTO PO, T.€. IBUTATEb,
COBEPIIAIINN MEXaHMUECKYIO pa00Ty 32 CUET OXJIAXKICHUS KaKOTr0-JIIM0O OJTHOTO Tea.

HeoOpatuMocTh TemnoBbIX mporeccoB. Bropoii 3akoH TepmoamHaMuku. [Iporieccsl B mpupoe UMET
OTIpEJICIICHHYI0 HAIPAaBJICHHOCTh. B 00paTHOM HaINpaBJICHHH CaMOMPOW3BOJIHLHO OHHM TPOTEKATh HE
MoryT. Bce mporeccel B mpupose HeoOpaTHMBI (CTapeHHE M CMEpTh OpraHu3MoB). HeoOpaTuMbiM
MIPOLIECCOM MOXET OBITh Ha3BaH TaKOW MPOIECC, OOPaTHBIA KOTOPOMY MOXET MPOTEKaTh TOJIBKO Kak
OJIHO U3 3BEHBEB OoJice ciaoHOro mpoiecca. CaMONpPOU3BOILHBIMUA HA3bIBAIOTCS TaKUE IPOLIECCHI,
KOTOpbIE NPOUCXOAAT 0€3 BO3JACHCTBHMs BHEIIHMX TeJ, a 3HAYMT, 0€3 M3MEHEHUH B JTHUX Telax.
[Iporeccr! mepexoma CUCTEMBI U3 OJJHOI'O COCTOSIHUS B JIPYTroe, KOTOPhIe MOXHO IPOBECTH B 0OpaTHOM
HalpaBJICHUU Yepe3 Ty K€ MOCIEAOBATEIbHOCTh MPOMEXKYTOUHBIX PABHOBECHBIX COCTOSIHUU,
Ha3bIBAIOTCsl 00OpaTuMbIMK. [IpH 3TOM cama cUCTeMa U OKPY KAroIlKe Teja MOJIHOCThIO BO3BPAIAIOTCS K

14




HCXOIHOMY COCTOSIHUIO. BTOpoi 3akOoH TEepMOJAMHAMHMKHU YKa3bIBACT HAMPABICHUE BO3MOKHBIX
JHEPreTHYECKUX TPEBPALICHUA W TEM CaMbIM BBIpakaeT HEOOpPaTHMMOCTH ImporeccoB B mpupoge. OH
YCTaHOBJICH MyTEM HEMOCPEICTBEHHOIO 0000IIeHNs ONBITHRIX (akToB. @opmynmpoBka P. Kiaysuyca:
HEBO3MOXKHO TEPEBECTH TEIUI0O OT 0OJiee XOJOJHOW CHCTeMBI K Oojiee ropsveldl Npu OTCYTCTBUHU
OJTHOBPEMEHHBIX H3MEHEHUH B 00€HX CHCTeMaX WM OKpykaromux teiax. @opmynuposka Y. KenbBuHa:
HEBO3MOKHO OCYIIECTBHTh TaKOW IMEPHOAMYECKHI IMPOIECC, €IWHCTBEHHBIM PE3yIbTaTOM KOTOPOTO
ObUI0 OBl TOJy4YeHHE pabOThI 3a CYET TEIUIOTHI, B3ATOW OT OJHOTO HWCTOYHHWKA. MallluHBI,
MPeo0pasyIoNyie BHYTPESHHIOK YHEPTHI0 B MEXaHUYECKYI0 pab0Ty Ha3bIBAKOT TEIUIOBBIMU JBUTATEIIIMU

CamocrosiTeibHAs padoTa: 1
Cosznmanne nipesenTaruii mo teme «KIIJI TermmoBeIX ABUTaTENCi.
[MoaroroBka noknana Ha Temy «HeoOpaTuMOCTh TEIUIOBBIX POLIECCOBY.
[lonroroBka pedepara Ha TeMy «TenoBpie IBUTATENTN U OXpaHa OKPY KAIOIIEH CPEIBI».
Paznen 3. DiieKTpoaAnHAMHKA 34
Conep:xanue y4eOHOro MaTepuaJia 2
Tema 3.1. BzaumopneticTue DnekTpuueckuid 3apsa — 3T0 (usnyeckas BeNUYMHA, XapaKTEPU3YIOIIAsh CBOMCTBO YaCTHIl WU Tell
3apsDKEHHBIX Tell. BCTYIaTh B JIEKTPOMArHUTHBIE CHIIOBBIE B3auMozencTBHs. 3akoH KysoHa: cuna B3auMOAEHCTBHS ABYX
DIEeKTpUYECKUH 3aps. 3aKOH 3apsokeHHBIX Ten (cunma Kymona wim KyrnoHoBa cuma) mpsMo IMPOIMOPIIMOHANBHA TPOU3BENCHUIO
COXPaHEHUS JIEKTPUUECKOTO MOJIyJel MX 3apsaoB W OOpaTHO MPONOPLMOHANBHA KBAApaTy PACCTOSHHUS MEXKIY 3apsaaMu. 3aKoH
3apsza. COXpaHEHHUS 3JEKTPHUYECKOTO 3apsiaa (OpMYIUpyeTcs CIeIyoIUM o0pa3oM: B 3aMKHYTOW CHCTEME
anredpandeckas CyMMa 3apsIoB BCEX YaCTHUI[ OCTaETcss HEU3MEHHOMU: (; + (p + (3 + ... + (, = const
CamocTrosiTenibHasi pa6oTa: 1
Coznanue nmpe3eHTauuit o TeMe «IEeKTPUUECKUN 3apsil. 3aKOH COXPAaHEHMS ANEKTPUUECKOT 0 3apsiiar.
IToaroroBka goknana Ha Temy «3akoH Kynona»
Copaepxanne yueOHOro MaTepHuajia 2
Tema 3.2. Dnekrpudeckoe mosne. | HanpspbkeHHOCTh  2eKkTpuyeckoro  mosisl.  [IpuHOMO — cymepmosunmu — noneid.  PabGora  cun
HaHpH)KeHHOCTB I10JI4. QJICKTPOCTATUYCCKOI'O IIOJIA. HOTCHHI/IaH. Paznoctn IIOTECHIIMAJIOB. 9KBI/IHOTGHHI/I3JII)HLIC ITOBECPXHOCTH.
CBs13b MEXIY HAIPSDKEHHOCTHIO M Pa3HOCTHIO MOTEHIMAJIOB 3IEKTPHYECKOTO MOJIs.
CamocrosiTeqbHast padoTa: 1
Coznanue mpe3eHTanuii mo reme «HampsokEHHOCTD JIEKTPUIECKOTO OIS,
Pewenune 3anau.
Tema 3.3. TIpOBOHEKY 1 Copaepxanne yueOHOro MaTepHuaJia 2
Husnektpuku B 3iekTpuueckoM noje. Iomsipuzamus nusnexTpukoB. [IpoBOJHMKHM B 3JIEKTPHUECKOM
TU3JIEKTPUKH B AJIEKTPUIECKOM
Hore. nonie. Konnencaropsl. CoeiiHEHE KOHIEHCATOPOB B Oarapero. DHeprus 3apsyKeHHOTO KOHAEHcaTopa.
OHeprus IEKTPUUECKOTrO MOJIs.
CamocrosiTeqibHast padoTa: 1
Coznanne npeseHTanuii o reme «I[IpoBOAHUKY U AMAIEKTPUKH B ANEKTPUIECKOM TIOJIEY.
[loaroroBka oknaza Ha Temy «llonmspu3amnust IUIIEKTPUKOB).
[ToaroroBka pedepata Ha TeMmy «KoHIeHCATOPBIY.
Tema 3.4. IlocTosiHHBIH Copepxanne yueOHOr0 MaTepHaJia 2
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BHCKTpI/I‘-IeCKI/Iﬁ TOK.

YcnoBus, HeOOXOUMBIC JIISI BOSHUKHOBEHUS W TIOJIZICPKAHUSI JIIEKTPUIECKOTO TOKa. [10CTOSHHBINA TOK
— DJIEKTPUYECKUI TOK, HE M3MEHSIOIIMKCSA MO BPEMEHH M 10 HANpaBICHHIO. 3a HalpaBJIeHHE TOKa
MIPUHAMAIOT HapaBJIeHUE ABMKEHHUS TOJIOKUTEIHFHO 3apsDKEHHBIX YaCTHII.

CamocTrosiTenbHast padoTa:
Coznanue npesentauuii no reMe «I[1ocToSHHBIN AMEeKTPHUUECKUN TOKY.
Pemenue 3agau.

Tema 3.5. Cniia Toka,
HaTpsHKEHUE, DIICKTPUUECKOE
COIPOTHBIICHHUE.

Copaeprxanue yuedOHOro MaTepuasia

Cuna Toka W TIOTHOCTH TOoKa. CHIION TOKa Ha3bIBAIOT (U3UYECKYIO BENWYHMHY, PABHYIO OTHOIICHUIO
3apsiza (, IPOXOSIIEro Yyepe3 MONepevyHoe CeUueHHE IPOBOAHMKA 32 MPOMEXYTOK BpeMeHH I, K 3ToMy
HNPOMEXYTKY BpeMeHu: 1=q/t. OnpeneneHue eIUHULBI CUIIBI TOKA OCHOBAaHO HAa MarHHUTHOM JCHCTBHU
TOKa, B YaCTHOCTH Ha B3aUMOJICHCTBUM MapauIeIbHBIX IPOBOAHUKOB, IO KOTOPBIM UAET ANEKTPUUECKUM
ToK. Takue NPOBOJHUKM NPUTATHBAIOTCS, €CIM TOK IO HUM MJIET B OJHOM HaINpaBiICHHUU, U
OTTAJKMBAIOTCS, €CIM HalpaBJI€HHE TOKAa B HHUX IPOTHBONONOKHOE. Duspueckas BeIUYUHA,
XapaKTepu3ymolas CBOWCTBA MPOBOJAHMKA (Pe3UCTOpa), M0 KOTOPOMY TEYET IEKTPUUECKUH TOK. DTy
BCJIMYKMHY HA3bIBAIOT 3JICKTPUYCCKHUM COIMPOTHUBJICHHUEM ITPOBOJHUKA, UJIW MPOCTO CONPOTUBJICHUCM.

CamocrosiTeibHas padora:
Cosznanue nmpe3eHTanui no reMe «Cuila ToKa, HalpspDKeHHE, IEKTPHYECKOE COIPOTUBICHHEY.
Pewenue 3anau.

Tema 3.6. 3axon Oma g
y4acTKa IeTH.

Conep:xanue y4eOHOro MaTepuaJia

3akona Oma st yaactka nenu 6e3 9/1C. 3aBHCHMOCTD 3NEKTPHYECKOTO COMPOTHBIICHUSI OT MaTepHaa,
JUIMHBI YU TUIOLIAIU MIOTIEPEYHOT0 CEUYEHHs NPOBOAHUKA. 3aBUCUMOCTh IEKTPUUECKOTO CONPOTHBICHUS
MIPOBOIHUKOB OT TeMIIepaTypbl. DJIEKTPOABIKYIAs CHJIa MCTOYHMKA ToKa. 3akoH Oma ais MOJHOW
LETH.

CamocrosiTesibHast padoTa:
Coznanue mpe3eHTanuit no reMe «3akoH OMa s ydacTKa LEemn.
Pewenune 3anau.

Tema 3.7. TemnoBoe neiicTBue
ANEKTPUIECKOTO TOKA.
3akoH Jlxxoyns—IJleHua.

Copaepxanne yueOHOro MaTepHuajia

Coenunenue nmpoBOoJHUKOB. CoelMHEHNE MCTOYHHMKOB JIEKTPUYECKOH 3Hepruu B Oarapero. Pabora n
MOIIIHOCTb 3JIEKTPUYECKOro Toka. TeroBoe faeiicTBue Toka. 3akoH /[xoynsa-Jlenma. DxcnepruMeHTaIbHO
YCTAHOBJICHO, YTO KOJIMYECTBO TCILJIOTHI, BBIACIMBIICCCA IMPU NPOXOKACHUU IJICKTPUYCCKOro TOKa I10
MIPOBOJHHKY, MPSIMO MPOIOPLUUOHAIBHO KBapaTy CHJIBI TOKA, CONPOTUBIICHNIO MPOBOAHNUKA U BPEMEHH,
B TEUEHHE KOTOPOTo IieNl TOK. HarpeB mpoBoJHMUKA MpH MPOTEKAHWHU 10 HEMY TOKa OOBICHSETCS TEM,
YTO BO BPEM ABMIKCHUA 3apAKCHHBIX YaCTHUIL 1O HeﬁCTBHeM SJICKTPUYCCKOI'O ITOJIA OHU CTAJIKUBAIOTCA
C YaCTHLIaMHU NPOBOAHMKA, B PE3YyJbTaTE€ YACTh SHEPIHMM NEPEAAéTCs 3TUM YacTHIAM MPOBOAHMKA, TO
€CTb CpeIHssl CKOPOCTh XAOTHYECKOro (TEIIOBOr0) ABMKEHMS YacTUI] MPOBOAHMKA YBEIMYUBAETCS, U
MTPOBOIHUK HarpeBaeTcs.

CamocrosiTeibHas padoTa:
Coznanue npe3eHTanuit o teme «3akoH Jxoyns—IIeHnay.
IToaroroBka nokiaja Ha TeMy «TennoBoe 1eicTBUE IIEKTPUUECKOTO TOKA.
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Pemenue 3amau.

Tema 3.8. MomnocCTh
AIIEKTPUYECKOTO TOKA.

Conep:xanue y4eOHOro MaTepuasia

[MonHass MOIMHOCTH — BENMYMHA, paBHAS MPOW3BEICHUIO JCHUCTBYIONIUX 3HAYCHUH MEPUOHMUYECKOTO
ANIEKTPUYECKOTO TOKA. ODJCKTPUYCCKHIM TOK, MPOXOJsA IO IEMH, MPOU3BOJUT pa3HbIC ICHCTBUS:
TEIUIOBOE, MEXaHUYECKOe, XUMHUECKOEe, MarHUTHOE. [IpH 3TOM 3JIeKTpruUecKoe Moje CoBepIIaeT padoTy.
B pesynpraTe oieKTpHuecKas OSHEPrHs MpeBpamiacTcs B JAPYrHe BUIBl DHEPTUH: BHYTPEHHIOIO,
MEXaHUYECKYI0, YHEPTHI0 MArHUTHOTO TTOJIS

CamocrosiTeibHas padora:
Cosznanwne mpe3eHTanuii o reMe «MOITHOCTD AIEKTPHIECKOTO TOKaY.
Pewenue 3anay.

Tema 3.9. MarautHoe moe.
ITocTosiHHBIE MATHUTHI
MarHuTHoOeE Tojie Toka. Cuia
Awmriepa.

Conep:xanue yueOHOro MaTepuaJia

MarnutHoe mone. BekTop WHAyKIMM MarHUTHOTO Toysl. JlelicTBMe MArHUTHOTO TIONA HA
MIPSIMOJIMHEHHBIH TTPOBOTHUK ¢ TOKOM. 3akoH Amriepa. BzammomelicTBHe TOKOB. MarHUTHBIA ITOTOK.
Pabora mo mepememnieHNI0 MPOBOAHUKA C TOKOM B MAarHWTHOM Toje. J[ecTBHEe MarHWUTHOTO TONIS Ha
nekymuiicsa 3apsn. Cuna Jlopenma. Ompenenenue yAETbHOTO 3apsaa. Y CKOPUTEIH 3apsDKEHHBIX
YaCTHIL.

CamocrosiTeibHas padora:

Coznanue nmpeseHtauuit no reme «3akoH Ammepa. Cuia JlopeHnay.

HOIIFOTOBKa AOOKJIaJia Ha TEMY «ITocTossHHBIE MATrHUTHI 1 MAarHUTHOE T10JIE TOKAY.
Pemenune 3agauy.

Tema 3.10. [lpuranun nedcTBUSL
ANEKTPOABUTATEIS.

Coaep:xanue y4eOHOro MaTepuaJia

HpI/IHHI/IH €ro pa6OTBI QJICKTPOJABUTATCIIA 3aKJI04YacTCad B TOM, YTO INOABHXXHAA YaCTb ABHUIATCIIA
npeacTaBisieT coOOOH MOCTOSTHHBIE MAarHWUTHI, 3aKpeIUIEHHbIE Ha mToKe. Uepe3 HemoaBUKHbIE 0OMOTKH
MPOIYCKAeTCs IEPEeMEHHBI TOK M IOCTOSHHBIE MAarHUTHl IOA JCWCTBHEM MAarHUTHOTO IIOJS,
C03/1aBae€MOro 0OMOTKaMH, IEPEMENIAI0T ITOK BO3BPATHO-NIOCTYNATENILHBIM 00pa3oM.

CamocrosiTe1bHas padoTa:
IMoaroroBka nokiana Ha Temy «[IpUHIMIT TEHCTBUS SIESKTPOIBUTATEISN.
[lonroroBka pedepara Ha TeMy «Y CKOPUTENH 3aPsDKEHHBIX YaCTHID.

Tema 3.11. SIBnenue
3JNIEKTPOMArHUTHON MHIYKIIHH.
[Ipunuun geicTBus
3IEKTPOreHEPATOPA.

Conep:xanue yueOHOro MaTepuasia

SHGKTpOMaFHI/ITHaSI UHAYKIOUA — SABJICHHUEC BO3HUKHOBCHHA OJJICKTPUUYCCKOI'O TOKaA, J3JICKTPHUUYCCKOIO
MOJIST WJTM 3JICKTPUUECKON TOJSIPU3AMKA TPU WU3MEHEHWM MATHUTHOTO TIOJNsl BO BPEMEHHM WM TPU
IBWKCHUY MAaTEepHaNbHOW Cpelbl B MarHUTHOM ITOJie. DJEKTPOMAarHWTHAs WHIYKIUS Oblla OTKpHITA
Maiixiom @apaneem 29 aprycta 1831 roma. O oOHapyxwi, 49to 3mekTpoasmkymmas cmia (31C),
BO3HUKAWOIIAS B 3aMKHYTOM TIPOBOJAIIEM KOHTYpPE, NPONOPIIMOHAIBHA CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA Yepe3 NOBEPXHOCTh, OTPAHUYCHHYIO 3TUM KOHTYPOM.

CamocrosiTeibHas padoTa:
Co3znmaHue Tpe3eHTaIui 1Mo TeMe «SIBJIeHNE IEKTPOMArHUTHON MHTYKITHI.
[ToaroroBka goknana Ha Temy «lIpuHLIMI JEHCTBUA 3IEKTPOTEHEPATOPAY.

Tewma 3.12. [lepeMeHHBIN TOK.

Coaep:xanue yueOHOro MaTepuaJia
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Tpancdopmatop. [IponsBoactso,
repeaada u moTpedIeHIe
3JIEKTPO3HEPTHH.

[Tepemennsbiii Tok. I'eHepatop mnepemeHHOro Toka. EMKOCTHOE UM HMHAYKTHBHOE COMPOTUBICHUS
MEePEMEHHOro ToKa. 3akoH OMa JIsl 3JEKTPUYECKOW IENH MEepPeMEeHHOro Toka. Pabora W MOIIHOCTH
MEPEeMEHHOr0 ToKa. I'eHepaTopsl Toka. TpaHchopmaropbl. Toku BbICOKOM dacTOThL. Ilonydenwe,
nepeiadya U pacipeiesIeHue 3JIeKTPOIHEPT HH.

CamocrosiTeibHas padora:

Co3znmanue mpe3eHTanuii mo reMe «llepeMeHHBIH TOK».

[Moarororka noknana Ha TeMy «IIpou3BOACTBO, MEpeiava U MOTPEOICHUE IICKTPOIHEPT UL,
IMoxrororka pedepara Ha Temy «TpanchopmaTopy.

Tema 3.13. [Ipobaemsr
sHeprocoepexxenus. TexHuka
0e30macHOCTH B OOpaIieHUH C
ANEKTPHUYECKAM TOKOM.

Coaeprxanue yuedOHOro MaTepuasia

Texnuka 0e30MaCHOCTH B OOpAICHHHM C DJICKTPUYSCKUM TOKOM. JIeHCTBHE AIEKTPHYECKOro TOKa Ha
opranm3M 4esoBeka. OMacHOCTh MOPAXKEHUS JIIOJICH AISKTPUYCCKUM TOKOM 3aBHCHT OT KOHCTPYKIIUH
AJNIEKTPUYECKON CETH, poJia TOKa, pado4yero HampsDKEHUS, UCTOYHHKA MMHUTAHUS, COCTOSHUS H3OJISIUH,
orpaxkIeHuss W JApyrux QaktopoB. OCHOBHBIE TPUYHUHBI SICKTPOTPABM: HEYIOBICTBOPUTEIHLHOE
OrpaXkJIeHHE TOKOBEAYIIMX YacTell OT CIydailHOTO K HUM TPUKOCHOBEHUS; BBIIIOJHEHHE Pa0OOT MOJ
HanpsbKeHUEM 0e3 COoOJII0IeHUsT HEeOOXOAMMBIX Mep 0€30MaCHOCTH; HEYIOBICTBOPUTEIILHOE 3a3¢MJIICHHUE
3JIEKTPOYCTAHOBOK; BHIMOJIHEHUE pab0T 0e3 3alIUTHBIX CPEJCTB, KOT/Ia IPUMEHEHHE HX 00sI3aTEIBHO

CamocrosiTeibHas padora:
IMoaroroska noknana Ha Temy «TexHHKa O€30MaCHOCTH B OOPAILICHUH C DIICKTPUIECKAM TOKOM.
[MoaroroBka pedepara Ha Temy «IIpoOeMbl SHEProcOSPEIKESHHS?.

Tema 3.14. DnexTpoMarauTHOE
T0JIE ¥ JICKTPOMAarHUTHEIE
BOJIHBI.

Conep:xanue y4eOHOro MaTepuaJia

OnexkrpomarHuTHele kojebanus. CBOOOAHBIE 3JIEKTPOMArHUTHbIE KoneOanus. [IpeBpaineHue 3uepruu B
KoJIeOaTeIbHOM KOHType. 3aTyXarolliue SJIEKTPOMAarHUTHbIE Kosiebanusi. ['eHepaTop He3aTyxaromux
JJIEKTPOMAarHUTHBIX KoJeOaHWH. BBIHYXAEHHBIE 3JEKTpHUECKHE KoieOaHHsA. IEeKTPOMAarHUTHBIC
BOJIHBL. JJIEKTPOMarHUTHOE TIIoJie Kak ocoOblii Bua Matepuu. Bubparop Iepua. OTKpbITHINA
KoJIeOaTeNbHBIN KOHTYD.

CamocrosiTeibHas padoTa:
Coznanue mpe3eHTanui 1o TeMe «IEKTPOMAarHUTHOE MOJIE U AJIEKTPOMArHUTHEIE BOJTHBD.
Jloknan Ha Temy «['eHepaTop He3aTyXaroIUX AJICKTPOMATHUTHBIX KOJICOAHMIT».

Tema 3.15. Cropocthb
OJICKTPOMArdHUTHBIX BOJIH.
[TpUHIUITBI PAHOCBS3H.

Conep:xanue y4eOHOro MaTepuasia

Nzo6perenue paguo A. C. [TonoeiM. [ToHsATHE 0 paarocBsa3u. [IpuMeHeHHE 3JIEKTPOMATHUTHBIX BOJIH.
MpUHLHUIIBI PAgUOCBSI3H 3aKIIOYAKOTCS B clieqyromieM. IlepeMeHHBI 31eKTpUYECKUl TOK BBICOKOU
YacTOTHI, CO3JAaHHBIA B IMepefarouleil aHTEHHE, BbI3BIBAET B OKPYXKAIOUIEM IIPOCTPAHCTBE
OBICTPOMEHSIFOIIIEECS DJIEKTPOMArHUTHOE I0JIe, KOTOPOE PACIPOCTPAHSIETCS B BUJC JICKTPOMArHUTHON
BOJIHBI. JlocTUTast IPUEMHOMN aHTEHHBI, 3JIEKTPOMarHUTHasl BOJIHA BBI3BIBAET B HEW MEPEMEHHBIN TOK TOU
K€ YaCTOTHI, HA KOTOPOH paboTaeT nepeaaTyurK.

CamocrosiTennbHast padoTa:
Coznanwne nmpeseHTanuii o reme «CKOpOCTh ANEKTPOMAarHUTHBIX BOJIH.
Joxnan Ha temy «M300perenne paaro A. C. IlomoBem».

Tema 3.16. CseT kak

Conep:xanue y4eOHOro MaTepuaJia
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AJNIEKTPOMArHUTHAS BOJIHA.
Wntepdepennus u qudpaxims
CBeTa. 3aKOHBI OTPAKCHIS U
MPEIOMJICHUS CBETA.

[Ipupoaa cBera. CKOpOCTh pacHpOCTPAHEHUSI CBETA. 3aKOHBI OTPAXKEHUS U MpenomiieHus cBera. [TonHoe
orpakenue. JInu3bl. I'1a3 kak ontudeckas cuctema. OnTudeckue npuOopbl. BolHOBBIE CBOMCTBA CBETA.
Hutepdepennus ceera. KorepeHTHOCTh CBeTOBBIX JIydeld. HTepdepeHns B TOHKUX MIeHKaX. [Tomocsl
paBHoii TonuHbl. Konbiia Hetorona. Mcnons3oBanue HHTEpQEpEHIINN B HAyKe U TexHUKe. J(udpakius
ceera. Jludpakims Ha mennm B mapauienbHBIX JIydax. [udpakmmonHas pemetka. [lomarue o
ronorpadun. llonspuzanus momepednbix BonH. llomsipu3anms cBera. J[BoitHoe IydernpenomileHHe.
[Tonspounasl.

CamocTrosiTenbHast padoTa: 1
Coznmanue mipe3eHTanuii mo TeMe «JIna3pl. OnTHIecKue IpuOOpED).
IToaroroBka noxiana Ha Temy «llonsiTre o rosnorpadum»
IToaroroBka pedepata Ha Temy «llonspuzanus nonepeunsix BosH. [lonsipusanus ceeta. [oxsiponapi».
Conep:xanue yueOHOro MaTepuaJia 2
Tema 3.17. ducnepcust cBeta. Hucnepcus cBera. Buasr ciekTpoB. CriekTpsl ucmyckanusi. CIeKTpsl MOTIIOMEH . Y TbTpadroneToBoe
Pasnuunblie BuabI U uH}pakpacHoe u3MydeHus. PenrreHoBckuwe nyun. VX mpupoga M CBOHCTBA. DJIEKTPOMArHUTHOE
AIIEKTPOMATHUTHBIX U3IYUYCHUH, | M3My4deHHEe TOApasAeisieTcss Ha: - paJWOBONHBI (HAauWHAs CO CBEPX/UIMHHBIX) , - HH(ppaKpacHoe
UX CBOWCTBA U MPaKTHYECKHE W3Iy4eHHE, - BUAUMBIN CBET, - yIbTpaHOIeTOBOE U3IyUYEHHE, - PEHTTEHOBCKOE M3JIyYCHHE U JKECTKOE
npuMeHeHus. ONTHYeCKue (ramma-m3iryuenue) . [Ipumenenue: 1) Pagmocsssp; 2) Menuruaa, O€CKOHTAKTHBIA HArpeB; 3) TPYAHO
mpUOOPEIL. CKa3aTh IJIe OHO HE HCIOJNb3yeTcs; 4) UCKYCCTBEHHBIN 3arap, HCKyCCTBEHHOE OCBEIICHHE /I PaCTCHUH;
5) MeaunuHa, 1eeKTOCKOIUSI.
CamocTrosiTenbHasi pa6oTa: 1
Coznanue nmpeseHTanui no reme «/lucrnepcus ceeray.
IMoaroroBka noknana Ha TeMy «YIbTpadroIeTOBOE U HHYPAKPACHOE U3TYUCHUS.
[lonroroBka pedepara Ha TeMy «PEHTTEHOBCKHUE TyUU».
Pasneun 4. Ctpoenne aroma u 16
KBaHTOBasi pu3nka
Conep:xanue yueOHOro MaTepuasia 2
l'umote3a Ilmanka — rtwmoTe3a, BeIABUHYTas 14 nexkabps 1900 roma Makcom Ilmankom u
3aKJII0YAOUIasAcs B TOM, YTO NpPU TEIJIOBOM M3JIYYCHUH DHEPrUsl MCIYCKAeTCAd W MOIJIOLIAeTCsl He
Tema 4.1. I'unore3a [lnanka o HETIPEPHIBHO, & OT/ACIBHBIMU KBaHTaMH (MOPIHAMHU). DPOTOIPHEKT — 3TO BHIOMBAHUE DIIEKTPOHOB U3
kBaHTax. ®oroaddext. PoToH. BeleCcTBa MagaromM cBeToM. SIBnenue ¢poroaddexra Opu10 OTKpHITO ['eHprxom ['epuem B 1887 romy B
XOZI€ €ro 3HAMEHHUTHIX HKCIEPHUMEHTOB 10 H3JIYYEHHIO JIEKTPOMArHUTHBIX BOJNH. DOTOH — 3TO KBaHT
CBETa, MPEJCTABISIIONINI U3 ce0sl DIIEKTPUYECKH HEHTpalbHYIO YacTHILy, KOTOpas He WMEET MacChl
MOKOSs1, & CYIIECTBYET TOJIBKO MU JIBKEHUH €€ CO CKOPOCTHIO CBeTa B BakyyMe ¢ = 3 » 108 m/c.
CamocrosiTennbHast padoTa: 1
Co3pnanue npesenTauuii no teme «I unoresa [Inanka o KBaHTax».
IToarororka goxiana Ha TeMmy «DoTodddexTy.
Tewma 4.2. BomHOBBIE U Copaepxanue yueOHOro MaTepHuaJia 2

KOPITyCKYJIIPHBIE CBOMCTBA
CBeTa.

KOpHYCKy.TIHpHO-BOJ'IHOBa}I TCOpHd  CBCTA: Cser - HU3JI1y4aeTCcd artoMaMu B BHAC YacCTHL,
PacpoCTpaHACTCA IO 3aKOHAaM BOJIH, HOTJIOMACTCA BEIICCTBOM KaK IMOTOK YaCTHUII. BomHOBEIE CcBOMCTBA
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ceera: CBeT - 3JCKTPOMAarHWTHBIC BOJIHBI C Juana3oHoM dactor ot 4,0%¥1014 mo 7,5%1015 T
KopnyckynsapHo-BoaHoBoi ayanusm. Konen XIX B.: doroaddexr u apdext Komnrona moarsepaunu
Teoprio HpIOTOHA O KOPITyCKYIISIPHOHM TPUPOJIE CBETA, a SBICHUS TUPPAKIMH, HHTEPPEPSHIINU CBETA
MOATBEPAWIN Teoputo ['roiireHca 0 TOM, YTO CBET — 3TO BOJHA. TakuM 00pa3oM, MHOTHE (PU3UKU B
Hayane XX B. NPUIUIM K BBIBOAY, YTO CBETY MPHUCYII KOPIYCKYJISPHO-BOIHOBOW Ayamusm: - Ilpu
pacnpocTpaHeHHH OH IMPOSBISET BOJMHOBBIE CBOMCTBA. - [Ipn B3aMMOeiiCTBIM C BEMIECTBOM IPOSBISET
KOPITYCKYJIIpHBIE CBOWCTBA. TakuM 00pa3oM, CBOWMCTBA CBETA HE CBOJISATCS HU K BOJHAM, HU K YaCTHIIAM.

CamocrosiTe1bHas padora:
Cosznanwue mpe3eHTanuii o reMe «BoTHOBbIE U KOPITYCKYIISIPHBIE CBOHCTBA CBETA.
[lonroroBka goknana Ha TeMy «Dddexkt KomnToHa.

Tema 4.3. Texuuueckue
YCTPOKCTBA, OCHOBAHHBIC HA
MCToJib30BaHuK GoTodddekra.

Conep:xanue yueOHOro MaTepuaJia

®DOTO3IEMEHT — 3TO YCTPOUCTBO, B KOTOPOM SHEPIHs CBETA YNPABISICT SHEPTUCH NEKTPUIESCKOTO TOKA
win 1mpeoOpazyercss B He€. B BakyyMHBIX (OTOdIEMEHTax HCIONb3yeTcsl BHEmHUN (orodddexr.
[MpuHnun AeicTBUS MOMYNPOBOJHUKOBOTO (POTORNIEMEHTa OCHOBAaHO Ha SIBJICHUM BHYTPEHHETO

dhotorddexra.

CamocrosiTeibHas padora:

ITogroroBka noknaga Ha TeMmy «TeXHUYECKHE YCTPOIICTBA, OCHOBaHHbIE Ha HCIOJIb30BAaHUU
dhoTorddexray.

[Monrororka pedepara Ha Temy «lIpUHIUN TEHCTBUS MOITYIPOBOJIHUKOBOTO (DOTOIIEMEHTAY.

Tema 4.4. CtpoeHue aroma:
IJTaHEeTapHast MOJIEb U MOJIENb
bopa.

Conep:xanue y4eOHOro MaTepuaJia

Mogenb aTroma bopa — nonykiaccuyeckas MoAelb aTtoma, npeanoxenHas Hunscom bopom B 1913 1. 3a
OCHOBY OH B3I IJIAaHETapHYIO0 MOJENIb aTOMa, BbIIBUHYTYIO0 PesepdoproM. ATOM COCTOUT U3 aTOMHOTO
SApa U 3JCKTPOHHON 00O0JOYKH. DIEKTPOH 3apshKEH OTPHLATENBHO, a AOp0 — MOoJokuTesnbHO. CaMo
SIPO TaKKe€ COCTOMT M3 DJIEMEHTApPHBIX YacTUI[ — IPOTOHOB M HEUTPOHOB. IIpOTOHBI HMEIOT
MOJIOKUTENBHBIA 3apsil, a HEWTPOHBI DJIEKTpHYecKH HeWTpaibHbl. OOBIMHO aTOM HeEWTpaieH. JTo
CIIpaBEeIMBO, KOIZld 4YMCJIO IPOTOHOB B sAJpE€ TaKoe Xke, KaK 4UCIIO 3JIeKTpoHoB. Ecim y aroma Ha
BHEIIHEH OpOMTE MMEETCs] OIMH WJIM HECKOJBbKO IONOJIHUTENBHBIX JIEKTPOHOB, OH INpEBpallacTcs B
OTPHLATEILHO 3apsDKEHHBIA MOH (aHMOH). Ecnu y aroma Ha BHEIIHEH OpOMTE HEAOCTAaeT OJHOTO WM
HECKOJIbKHMX 3JIEKTPOHOB, OH MPEBPAIIAETCS B MOJOKUTEIBHO 3apsHKEHHBIA HOH (KaTHOH). Takux HOHOB
OUYEHb MHOTO B Pa3JIMYHBIX pacTBOpax.

CamocrosiTesibHast padoTa:
Coznanue mpe3eHTaruii mo teme «CTpoeHue aToMay.
IToaroroBka jgokinaja Ha TeMy «Mojenb atoma bopay.

Tema 4.5. Tlormomenue u
HCITyCKaHHUE CBETa ATOMOM.
KBaHnToBaHue sHeprumu.

Conep:xanue y4eOHOro MaTepuaJia

Wznydenue cBeTa MpOUCXOIUT MPU NIEPEXOJIE aTOMA U3 CTALMOHAPHOI'O COCTOSHUSA ¢ OO0JIbIIeH SHepruen
Ex B cranmonapHoe coctosHue ¢ MeHbined sHeprueil En. CorjacHo 3aKOHY COXpaHEHHS SHEPIHH,
SHEPrus M3Iy4éHHOro (HOTOHA paBHA PA3HOCTU DHEPIUi CTALMOHAPHBIX COCTOSHUU. [Ipu morsomeHuu
(¢oTOHa aTOM MEPEeXOAUT M3 CTALMOHAPHOTO COCTOSIHMS C MEHbIIEH »Heprueld B CTalMOHApHOE
coctosiHue ¢ Oonbmeil dHeprued. CocTosiHUE aroMa, B KOTOPOM BCE DJIEKTPOHBI HAXOJSATCS Ha
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CTallMOHAPHBIX 0p6I/ITaX C HaMMCHBIIEH BO3MOXKHOM 3Hepr1/1e171, Ha3bIBacTCSI OCHOBHEBEIM. Bce Apyruc
COCTOJHMA aTOMa Ha3bIBAIOTCsA B036y)K,Z[éHHBIMI/I.

CamocrosiTeibHas padoTa:
Cosznanue npe3eHTanuii o Teme «KBaHTOBaHUE SHEPTUNY.
[Toarororka noknana Ha TeMy «llOTIONIEHNE ¥ UCITyCKAHUE CBETA AaTOMOM.

Tema 4.6. Ilpuanmn neficTBUsS U
WCTIOJIb30BaHHKE JIa3epa.

Copaeprxanue yuedOHOro MaTepuajia

du3ryeckoi 0OCHOBOW PabOTHI Jiazepa CITY>KUT SBIICHUE BBIHYKIECHHOTO (MHIIyIIUPOBAHHOTO) H3ITyYCHHSI.
CyTh SIBICHHSI COCTOMT B TOM, YTO BO30OYKIEHHBIH aTOM CIIOCOOCH M3IY4HTh (POTOH IMOJ JCHCTBUEM
npyroro ¢oroHa 0e3 ero TOIJIONMICHHS, €CIH DHEPrusl IMOCIEIHEr0 PaBHACTCS Pa3HOCTH JHEPrHA
YpOBHE aToMa JI0 ¥ MOCie U3ITyYeHHSI.

CamocrosiTeibHas padora:
Coznanue mpe3eHTanuit mo teme «IIpuHIum AeicTBuUS Ta3epay.
Hoxnan Ha Temy «V/cnosib30BaHue j1a3epa B MEAULTHEY.

Tema 4.7. CTpoeHHE aTOMHOTO
spa. DHeprus cBsa3u. CBs3b
MAaccChl M SHEPTHH.

Conep:xanue y4eOHOro MaTepuaJia

Ha ocnoBanuu npeobpaszoBanuii JlopeHna A. DUHIITEHH JOTMYECKHM ITyTEM BBIBEN MPSIMYIO U OYEHBb
MPOCTYI0 3aBHUCUMOCTb MEXIY PEIATUBUCTCKOM Maccoll M MEXaHW4ecKoM »sHeprueid. B pamkax
CHEUUaIbHOM TEOPUU OTHOCHUTEIBHOCTH OHA uMeeT BUI. COOTHOILIEHHWE MEXIYy MAaccoil M sHeprueu
clenyeT MOHUMATh KaK BO3MOKHOCTh B3aUMHOTO IIPEBPAIEHUS JHEPTUHU U MaCChI APYT B Ipyra, a TAKKe
KaK OCHOBaHHME JJISl KOJMYECTBEHHOTO COMNOCTABICHUS ATUX BeNMYUH. OOYCIOBIEHO 3TO TEM, YTO
SHEPrHs U Macca — HE3aBHCHUMBIE 110 CBOEH Mpupoie NoHATH. CrenuanbHas TEOPHsl OTHOCHTEIBHOCTH
YCTaHABIMBAET MEXIy HHUMH BCETO JIMIIL ONPEACICHHOE COOTBETCTBHE. DKBHBAJICHTHOCTh MAcChl U
SHEpTuu — (U3MYecKask KOHLEMIUS TEOPUH OTHOCHTENBHOCTH, COTJIACHO KOTOPOH MOJHAs JHEPrHs
¢msnueckoro oOwvekTa ((pu3mueckoil cHUCTeMBbI, Tela) B COCTOSIHMHM TIOKOS paBHa ero (e€) macce,
YMHOXXEHHOM Ha pa3MEPHBIM MHOYKUTENb KBaJIpaTa CKOPOCTH CBETA B BaKyyMe

CamocTtosiTenbHasi padoTa:
Coznanue npeseHTanuit o reme «CTpoeHrne aTOMHOTO SIpay.
IloaroroBka oky1aga Ha TeMy «DHeprus cBsi3u. CBsI3b MACChl M JHEPTUMY.

Tewma 4.8. SInepHas sHepreTHKa.
Pa}Z[I/IOElKTI/IBHBIe H3JIIYUCHHUA U UX
BO3JICHCTBHE HA )KUBBIC
OpTaHU3MBI.

Copaepxanne yueOHOro MaTepHuajia

PaIII/IOElKTI/IBHBIe N3JIYYCHHSA OKa3bIBAOT CHUJIBHOC BOSI[GfICTBHC Ha XMBbIC TKAaHUW: BbBI3bIBAIOT MYTallUIO
KJIETOK, M3MEHSIOT HaCJIeZICTBEHHOCTb, BBI3HIBAIOT JY4YEBYIO OOJI€3Hb, PAKOBBIE OIyXOJH, MOPaKaloT
KOCTHBIM MO3TI, HapyIIAOT Ipoluecc o0pa3oBaHus KpoBH. [loiroe Bpems aToM cuuTaics HexenuMbiM. K
Hadaimy 20 Beka Hakomwics psi (akToB, YKa3bIBAIOUIMX HA CIOKHYIO CTPYKTYpY aroma: OTKPBITHE
QJICKTPOHA, PCHTTCHOBCKUX queﬁ, SABJICHUA PAaAUOAKTUBHOCTH. EcrtecTBennoi pPaanOaKTUBHOCTBIO
Ha3bIBAIOT CaMOIPOU3BOJIBHOE IPEBPALICHUE OAHMX SAEP OAHMX XMUMHUYECKUX 3JIEMEHTOB B JIpYTHE,
COIPOBOXK/IAIOIIEECS] UCITyCKaHUEM pa3nu4HbIX yactull. OTKpeiTo B 1896 rony ¢paHIy3ckuM QU3HKOM
bekkepenem.

CamocrosiTeibHas padoTa:
Cosnanue nmpe3eHTanui 1o TeMe «SlnepHast SHepreTHKay.
HOHFOTOBKa JOKJIaaa Ha TeMy <(Pa)II/IOElKTI/IBHBIe I/I3.Hy‘IeHI/I$I Hn Ux BO3HeﬁCTBHe Ha JXUBbIC OpI'aHI/ISMI)I».
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Pa3nea 5. DBoaronus

Bcenennoii
Conep:xanue y4eOHOro MaTepuasia 2
Tema 5.1. Dddexr oriepa u Oddexr [domnepa u oOHapykeHUe «pazOeraHus» TrajlakTHK. KpacHoe cMerieHue, OOYCIOBICHHOE
oOHapyXeHre «pazOeraHus spdexTom Jlomnepa, BOSHMKAET B TOM Cilydae, KOTJa IBIKCHHE HCTOYHMKA CBETa OTHOCHUTEIILHO
TaJIakTUK. BOJBIIION B3pHIB. HaOIfOIaTeNsl MPUBOIUT K YBEIHMYEHHUIO PACCTOSHUS MEXIYy HUMH. B pensiTuBHCTCKOM citydae, Korjaa
Bo3moxHbIe crieHapun CKOPOCTH JIBW)KEHUS HICTOYHHKA CPaBHIUMA CO CKOPOCTBIO CBETA, KPACHOE CMEIICHNE MOKET BOZHUKHYTh
sBOJIONMK BeeneHHoil. U B TOM Clly4yae, €CIi PacCTOSHUE MEXKAY ABIKYLIMMCS WCTOYHUKOM M MPUEMHUKOM HE M3MEHSETCS
(momepeunsrit a3 dekt Jommepa).
CamocTosiTesibHas padoTa: 1
[MoaroroBka noknana Ha Temy «O¢dekT Jomnepa n oOHapykeHHe «pa3deranus ralakTuKy.
IToaroroBka pedepata Ha TeMy «B03MOXKHBIE ClICHApHUHU 3BOJIOLUH BeeneHHON.
Copaeprxanue yuedOHOro MaTepuasia 2
OBomroruis 3BE3/1 (3BE3HAS IBOJIOIMSA) B aCTPOHOMHHM — W3MEHEHHE CO BpeMEHeM (PH3MYECKUX W
HaOJII0JITaEMBIX TIAPaMETPOB 3BE3IIbI M3-3a WAYIIUX B HEH TEPMOSICPHBIX pEaKIUd, H3IYYCHUS CIO
SHEPTUH U MOTepr Macchl. YacTo B TaKWX CIydasX TOBOPST O <OKU3HHU 3BE3/bI», KOTOpas HAauYWHACTCA,
Tema 5.2. DBomronys U SHEPTUs
roperus 3Be3. TepMOsICpHBIT KOT/la €AUHCTBEHHBIM HCTOYHMKOM SHEPIUH 3BE3/Ibl CTAHOBATCA A/CPHbIC PEAKIUH, 1 3aKaHIHBACTCA,
CHHTES. KOTJia peakLUMU MPEKpaLAOTCs] — Yy PA3NMYHBIX 3BE3J 3TU MPOLECCH UAYT MO-pasHOMY. SnepHblil
CHHTCE3, TCpMOHI[epHBIﬁ CHUHTC3, pCaKkuusa CIUAHUA JICTKUX AaTOMHBLIX AA€P B 6OJ'ICC TSOKCJIBIC sAApa,
MPOUCXOSIAsl TP CBEPXBBICOKOW TEMIIEpaType W COIMPOBOXKIAIOIMIASCS BBIJICIICHHEM OTPOMHBIX
KOJIMYECTB SHEPTHHU. SIIEpHBIN CHHTE3 — 3TO peakuus, oOpaTHas JeICHHI0 aTOMOB: B IIOCIIEIHEH SHEprus
BBIJICJISICTCSI 32 CUET paclIeIUICHUs TSHKETbIX siaep Ha OoJiee JerKHe.
CamocTrosiTennbHasi pa6oTa: 1
[MoxroroBka poknana Ha TeMy «TepMosiiepHBIi CHHTE3Y.
IMoaroroBka pedepara Ha TeMy «IBOJIOIMSI U SHEPTHsI TOPEHUS 3BE3/N.
Conep:xanue yueOHOro MaTepuasia 2
Tema 5.3. OGpa3zoBanue CornacHO COBpEMEHHBIM NpeAcTaBieHusIM, GopmupoBanue COIHEUHOM cucTeMbl Hadanock okoio 4600
ITaHeTHBIX cucTeM. CoJlHEYHass | MJIH JIET Ha3aJ C TPABUTAI[MOHHOTO KOJUIanca HEOONBINOW YacTH TUTAHTCKOTO MEX3BE3IHOTO
cucrema. MOJIEKYJISIpHOTO oOnaka. Boibliasi yacTe BelIecTBa OKa3anach B MPaBUTAIIMOHHOM IEHTPE KoJjuiarca ¢
MOCIIEAYIONTUM 00pazoBaHueM 3Be316 — CoIHIIA.
CamocrosiTesibHast padoTa: 1
[Moaroroska nokiana Ha Temy «O0Opa3oBaHUE TUIAHETHBIX CUCTEM.
[MoaroroBka pedepara Ha Temy «ColHEeUHast CHCTEMAY.
Bcero: 145

J1sl XapaKTepUCTUKN YPOBHSI OCBOEHHUS y4eOHOr0 MaTepualla UCIOJIb3YOTCS CIeayole 0003HaueHUs:

1. O3HakOMUTENNbHBIN (Y3HaBaHUE paHee NU3YUYE€HHBIX 00BEKTOB, CBOWCTB);
2. PenipotyKTUBHBIH (BBITOJHEHHE AEATEIBHOCTH IO 00pa3ily, MHCTPYKIIUU WU O PYKOBOJCTBOM)
3. [IpoayKTHBHBIH (IIJITAHUPOBAHUE U CAMOCTOSITEIILHOE BHIIOJTHEHUE JIESITEEHOCTH, PEIlIeHHEe TPOOJIEMHBIX 3a/1a4)
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5.3. [IpumepHbIe TeMbI pedepaToB (10K/JI210B), HHIUBUAYAIbHBIX NPOEKTOB
Anexcanap ['puropseBud CTOIETOB — PyCcCKHUN (PHU3HK.
Anexcanap CrenanoBuy [lonoB — pycckuil yueHsli, n3o0peTaTesb paguo.
AnbTepHaTHBHAS 3HEPreTHKA.
AKycTHUYECKHE CBOWCTBA MOJIYIPOBOIHHUKOB.
Anape Mapu Amrnep — OCHOBOMOJIOXHHK 3JIEKTPOAHMHAMUKU.
ACHHXPOHHBIH JIBUTaTEllb.
AcTteponpbl.
ACTpOHOMUS HAIIUX JTHEH.
ATtomuas ¢usuka. M3otonsl. [IpuMeHeHne painoakTUBHBIX H30TOIIOB.
BeckoHTaKkTHBIE METOABI KOHTPOJS TEMIIEPATYPHI.
bunonsipHbie TpaH3UCTOPHI.
Bopuc CemenoBny Sxkobu — pu3HK 1 M300peTaTes.
Benmnuaiinme oTKpBITHS GU3AKH.
Bupl 57eKTpUUECKUX pa3psaoB. DNEKTpUIECKHUE pa3paasl Ha CIIy>KOe 4eIoBeKa.
Bnusinue nedexToB Ha GU3NUECKUE CBOWCTBA KPUCTAIIIOB.
Bcenennas u TeMHas MaTepusl.
lNamuneo 'annneit — ocHOBAaTENb TOYHOI'O €CTECTBO3HAHMSL.
lonorpadus u ee npuMeHeHHE.
JIBryKeHue Tesia IepeMEHHOM MacChl.
Judpakums B HAIISH )KU3HH.
Kuaxue kpucTanbl.
3akonbl Kupxroda Juist 371eKTpU4IeCcKOH 1CTH.
3aKOHBI COXpaHEHHS B MEXaHUKE.
3HaueHue oTKpbITHil ["anumnes.
Urops BacunbeBny KypuatoB — (usuk, opranuzatop aTOMHOW HAYKH U TEXHHUKH.
Hcaax HpioTOH — co3naTenb KiacCHIecKor (hU3HUKH.
Hcnonp3oBaHue 31€KTPO3HEPTUN B TPAHCTIOPTE.
Knaccudukanms u xapakTepruCTUKU 3JI€MEHTAPHBIX YACTHII.
KoHcTpykimmonHnasi mpo4HOCTh MaTEpHalia U €€ CBSI3b CO CTPYKTYPOil.
KoHcTpykius v BUIBI 1a3€pOB.
Kpunoanextponnka (MUKPOIIEKTPOHHUKA U XOJION).
JlazepHble TEXHOJIOTHH U UX HCIIOJIb30BAaHNE.
Jleonapno na Buaun — y4eHbIi 1 ©300peTaTes.
MarnutHele u3MepeHus (IPUHLUIBI TOCTPOSHUS MPHOOPOB, CIOCOObI HM3MEPEHUS] MAarHMTHOTO
MMOTOKA, MarHUTHON MHTYKIUH).
Maiikn @apajeit — co3aareib y4eHus: 00 3JIEKTPOMArHUTHOM TOJIE.
Makc Ilnask.
MeTo1 MEUYEHBIX aTOMOB.
MeTo/ibl HaOJTFOICHHSI M PETUCTPAIMY PAJANOAKTUBHBIX W3TYUYECHUH U YaCTHUII.
MeTto/b! onpeeneHts MI0THOCTH.
Muxaun BacunbeBud JIOMOHOCOB — y4€HBIN SHIMKIOTIEUCT.
Mouenu atoma. OnbiT Pesepdopra.
MonekyIspHO-KHHETHUYECKAST TEOPHSI HIEATIBHBIX Ia30B.
MosHust — ra3oBblii pa3ps] B IPUPOJHBIX YCIOBHSAX.
HanoTexHONOTHST — MEKAUCIUILTMHAPHAS 00JacTh (YHJIaMEHTAIBHOW W TPUKJIAJ- HOW HAayKd H
TEXHUKH.
Huxona Tecna: )Ku3Hb 1 HEOOBIYAHHBIE OTKPBITHS.
Huxonait Konepauk — co3nareib reTMoueHTPUYECKO CUCTEMBI MUpA.
Hunbe Bop — onuH U3 cosnaTeneil COBpeMEHHOM (pu3uKu.
Hyxneocunres Bo Beenennoil.
OOmbsicuenue HOTOCHHTE3a C TOUKH 3PEHHUST (PUBUKH.
OnTHueckue SBICHUS B TIPUPOJIE.
OTKpBITHE U TPUMEHEHHNE BEICOKOTEMIIEPATYPHON CBEPXIPOBOIUMOCTH.
[lepeMeHHBIN 2IEKTPUUECKUI TOK U €r0 IPUMEHEHHE.
[1ma3ma — yeTBepTOE COCTOSIHNE BEIIECTRA.
[Tnanersr CoTHEYHON CUCTEMBI.
[TosrynnpoBOJHMKOBBIE JATYMKHU TEMIIEPATYPHI.
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e [IpuMeHeHHE )KUAKUX KPUCTAIIOB B IPOMBILUIEHHOCTH.
e IlpumMeHeHMe AaEPHBIX PEAKTOPOB.
« Ilpupona peppomaruerusma.

e HpO6J’ICMH OKOJIOTHUH, CBA3aHHBIC C NUCIIOJIb30BAHNECM TCIIJIOBBIX MAIlIWH.

e IlpousBojcTBO, NEepeiava 1 KCIOJIb30BAHUE JICKTPOIHESPT UH.
e IlpoucxoxnaeHue CoHEYHON CHCTEMBI.

e [Ipe3odnexTpudeckuii 3G GeKT ero MpuMeHEHHE.

* Pa3BuTHE CpeNCTB CBA3M U PAHO.

e PeaxkTuBHBIC IBUraTEIN U OCHOBBI pa6OTI)I TCIJIOBOI MAaIlIUHEI.

e PenukroBoe uznyuyeHue.

e Penrrenosckue ayuu. Mctopus otkpsitus. I[lpumenenue.
e Poxxnenue u 3BOOLINS 3BE3].

e Pons K. 3. [TuonkoBCcKOro B pa3BUTHH KOCMOHABTHUKHU.

e (CBer — 2neKTpOMarHuTHas BOJHA.

e Cepreii IlaBnoBuu KoponeB — KOHCTPYKTOp M OpraHu3aToOp MPOM3BOACTBA PAKETHO- KOCMHUYECKOM

TEXHUKH.
e CwIbl TpEeHHS.
e CoBpeMeHHasl CIIyTHUKOBAsI CBSI3b.
« CoBpemMeHHast (hru3nUecKas KapTHHA MHpa.
» CoBpeMeHHbIE CPEJICTBA CBSI3H.
e CoIHIE — HCTOYHUK KU3HH Ha 3eMIIe.
e Tpanchopmaropsi.
e VYibTpa3Byk (MI0JIy4e€HHUE, CBOICTBA, IPUMEHEHHE).
e VYmpapisieMblil TEpMOSIACPHBII CHHTES.
e YcKOpUTenH 3apsHKEHHBIX YACTHLL.
e ®dusuka u My3bIKa.
e @dwusuveckue CBOMCTBa aTMOC(hEpHI.
e @DOTO3JIEMEHTHI.
e ®otoaddekr. [Ipumenenne siBnenus porodddexra.

e Xanc Kpuctnan Dpcrer — 0CHOBOIOJIOKHUK JIEKTPOMArHeTH3Ma.

e UepHble ABIPHL.

e Illkana 37eKTpOMarHuTHBIX BOJIH.

e DKOJIOTHYECKHE MPOOIEMbI U BOBMOYKHBIE ITyTH MX PEIICHHS.

e DJeKTpOHHAsl IPOBOAUMOCTH META/IOB. CBEPXIPOBOANMOCTb.
e Owmummii Xpuctuanosud JleH — pycckuii GU3MK.

5.4. TemaTu4yeckuii MJIaH y4eOHOH JUCHUIIUHBI «DPU3HK»

HaunmMeHoBaHue pa3iesioB U TeM

O0BeM yacoB

Paznen |. Beenenne 1
Pasnea |l. Mexanuka. 19
Tema 2.1. OTHOCUTEIBHOCTh MEXAHUYECKOTO ABIKEHUST. CHCTEMBI 1
OTCYETA.

Tema 2.2 XapakTepUCTUKU MEXAHUUYECKOTO JBUKEHUS: IEPEMEILICHUE, 2
CKOPOCTb, YCKOPEHHE.

Tema 2.3. Buapl nBrxeHus (paBHOMEPHOE, PAaBHOYCKOPEHHOE) U MX 2
rpaduuecKoe ONUcaHue.

Tema 2.4. Cunsl B MEXaHUKE. 2
3axoHbl AuHaMUKKA HeroToHA.

Tema 2.5. Cuibl B mpupoAe: ynpyrocts, TPEHUE, CHITa TSHKECTH.

Tema 2.6. 3ak0H BCEMHpHOTO TAToTeHMsI. HeBecoMOCTb.

Tema 2.7. 3aK0OH COXpaHEHUSI UMITYJIbCA U PEAKTUBHOE JIBIKEHHUE. 2
3aK0H COXpaHEHUsI MEXaHNIeCKO# sHepruu. PaboTa M MOIIHOCTG.

Tema 2.8. MexaHuueckue KojieOanus. AMIUTUTY/Ia, IEPUOJI, YacTOTa 2
kosebanuii. CBOOO/THBIC U BRIHYXKICHHEIE KoJeOaHus. Pesonanc.

Tema 2.9. MexaHn4ecKue BOJIHBI. 9

CBoiicTBa MEXaHUYECKUX BOJH. J[JTMHA BOJIHEL.
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Tema 2.10. 3ByKOBBIC BOJTHBL. YJIBTPa3BYK M €TI0 UCIIOJIB30BAHUE B TCXHUKE
Y MEJIUIIUHE.

Pazgea I11. Moaekyasipuas ¢puzuka. TepmogunamMuxa.

20

Tema 3.1. UcTtopusa aToMucTHUecKuX yaeHni. HaGmromeHus i OnbITHI,
MOATBEPKJAIOIINE ATOMHO-MOJIEKYJIIPHOE CTPOCHHUE BEIIECTBA.

Tema 3.2. Macca u pazmepsl MoJieKys. TemnoBoe TBUKEHUE.

Tema 3. 3. AGConrOTHas TeMIepaTypa Kak Mepa CpeHel KHHETUIEeCKOH
SHEPTUU YaCTHII.

Tema 3.4. OO0bsCHEHHE arperaTHBIX COCTOSHUI BEIECTBA HA OCHOBE
ATOMHO-MOJICKYJIIPHBIX MPEACTaBICHUA. MOIeNh UICaTbHOTO rasa.

Tema 3.5. CBsA3b MeXy TaBJICHUEM U CpeHEN KHHETHUUYECKOM 3Hepruei
MOJIeKyJ ra3a. M3onpoueccsl.

Tema 3.6. Monenb CTPOCHHS JKUIKOCTH.

Tema 3.7. Mognienb CTpOCHHS TBEPIBIX TEI.

Tema 3.8. AMopdHBIC BelleCTBa U KUJIKHE KPUCTALIBI. VI3MeHeHus
arperaTHbIX COCTOSIHUH BEIIIECTRA.

N ININ DN

Tema 3.9. BayTpennsist sHeprus u padoTta rasza. [lepBsrii 3akoH
TEPMOJIMHAMUKH.

Tema 3.10. HeoOpaTuMocCTh TEMIIOBBIX POLIECCOB. TEMIOBEIE ABUTATEIH U
OXpaHa OKpY>Karouleil cpebl.
KIIJI TennoBBIX ABUTATEICH.

N

Pazgen 1V.dnexkTpogunamuxa.

w
=

Tema 4.1. B3aumopeiicTBue 3apsKeHHBIX TNl DIECKTPUUCCKUI 3apsi.
3aK0H COXpaHEHUS IIEKTPUUECKOTO 3apsa.

Tema 4.2. DnexTpuueckoe nosie. HanmpspkeHHOCTh MOJIS.

Tema 4.3. IIpOBOAHUKY U AUDJIEKTPUKH B AIEKTPUUECKOM MOJIE.

Tewma 4.4. I1oCTOSHHBIN ANIEKTPUUECKUN TOK.

Tewma 4.5. Cuna ToKa, HaNPsHKEHUE, SIEKTPHIECKOE CONPOTUBIICHUE.

Tema 4.6. 3akon OMa 111 yyacTKa Lenu.

Tema 4.7. TennoBoe neHCTBUE ANEKTPUUECKOTO TOKA.
3akon Jlxoyns—Jlenta.

Tema 4.8. MOITHOCTP IEKTPHIECKOTO TOKA.

Tema 4.9. Marautnoe noie. IlocTosHHBIE MArHUTEL 1 MAaTHUTHOE I10JIE
toka. Cusa Amnepa.

Tema 4.10. ITpuHIIUT TEHCTBHUS SIESKTPOIBUTATES.

Tema 4.11. SABnenue anekTpoMarHuTHON HHAYKIMA. [TpuHIIT NelcTBUS
AJIEKTPOTEHEPATOpA.

NN NN N (NNINNIN DN

Tema 4.12. Ilepemennsrii Tok. Tpanchopmarop. [IponsBoacTBo, nepegaya
U IOTpeOIICHUE HIIEKTPOIHEPT UL,

N

Tema 4.13. [IpoGiiemsl sHeprocoepexenus. TexHuka 0€30MacHOCTH B
0OpaIlCHNH C IIEKTPUUECKUM TOKOM.

Tema 4.14. D5eKTpoMaraHuTHOE NOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBL.

Tema 4.15. CkopocCTb 37I€EKTPOMarHUTHBIX BOJIH.
ITpuHIMIIBI paJUOCBSI3H.

Tema 4.16. CBer kax JeKTpOMarHuTHasl BoJHa. MHTepdepeHnus 1
Judpaxnyst cBeTa. 3aKOHbI OTPayKEHHS U IPEJIOMIICHUsI CBETA.

Tema 4.17. lucnepcus cBera. Paznuunblie BUABI 3JIEKTPOMArHUTHBIX
W3ITy4YeHHH, UX CBOICTBA M MpaKTUYeCcKUe MpUMeHeHus. ONTHYeCKue
puOOpEI.

Pazgen V.CTpoenne aToMa 1 KBaHTOBasi pu3nka.

Tewma 5.1. 'nnoresa [lnanka o kBanTax. ®otodsddexr. DoToH.

Tema 5.2. BoHOBBIE M KOPIYCKYJISIPHBIE CBOMCTBA CBETA.

Tema 5.3. Texundueckre yCTpoONCTBa, OCHOBAHHBIC HA UCITOJIb30BAaHIH
dhotorddexra.

Tema 5.4. CtpoeHne aToma: INIaHETapHAas MOJIENb U MoJiesb bopa.

N N NN
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Tewma 5.5. TlornonieHue u uclyckanue ceeta atomoM. KBaHntoBaHue 2
SHEPTUH.

Tema 5.6. [lpunuun qeiCTBUS U UCHOJIB30BaHUE Ja3epa.

Tema 5.7. CtpoeHHe aTOMHOTO sizipa. DHEpTrHus cBs3u. CBA3b MacCHl U 2
SHEPTHH.

Tema 5.8. SAnepuast sHepretTrka. PanroakTuBHbIC U3TyUEHUS U UX 2
BO3JICCTBHE HA KUBBIC OPTaHU3MBI.

Paznen V1.JBoJionusi BceaeHHON. 7
Tema 6.1. Dddext Hormnepa n oOHapy)eHHE «pa30eraHusD TaJaKTHK. 2
bosbuioli B3peiB. Bo3aMoXkHBIE ClieHApUH 3BOIIOLAN BceneHHOM.

Tema 6.2. DBosonys U 3HEprus ropeHus 38e31. TepMosaepHbIi CHHTES. 2
Tema 6.3. ObpazoBaHne IAHETHBIX crcTeM. COJTHEYHAs CHCTEMA. 2
HuddepeHnnpoBaHHbIN 3a4eT.

CamocrosiTe1bHas padora:

[loaroroBka moknanoB, pedepaToB, MHANBHUIYATFHOTO MTPOEKTA C 48
WCTIOJIb30BaHNEeM HH()OPMAITMOHHBIX TEXHOJIOTHH H Jp.

Bcero 145

6. XAPAKTEPHMCTHUKA OCHOBHBIX BUJOB YUEEHOM JIESITEJBbHOCTH CTYJEHTOB

Conep:xanue o0yueHust

XapakTepHCTHKA OCHOBHBIX BUI0B
JesITeJIbHOCTH CTY/IEeHTOB (Ha YPOBHe
yueOHBbIX JelicTBUil)

®opMbI U METOAbI
KOHTPOJISL M OLIEHKHU
pe3yabTaToOB 00yUYeHusl

BBenenue

VMeHHUST TOCTAaHOBKH IIeJiell  JCATCIbHOCTH,
TUTAHUPOBAHUSI COOCTBEHHOW IESTEIFHOCTH IS
JIOCTYKCHUS TOCTaBJICHHBIX IeneH,
MPEABUACHHUS BO3MOXKHBIX PE3YyJIbTaTOB 3TUX
JNEUCTBUM, OpraHu3alllM  CAMOKOHTPOJS U
OLICHKU IIOJIyYCHHBIX pE3yJIbTaTOB. Pa3ButHe
CIIOCOOHOCTH SICHO M TOYHO U3JIaratb CBOM
MBICJTH, JIOTHYECKH OOOCHOBBIBATH CBOIO TOYKY
3pEeHUs, BOCHOPUHMMATh W  AHAJIU3UPOBATH
MHEHUS COOCCETHHWKOB, TIpHU3HABas MPaBO
JIpyTroro 4yejioBeKa Ha HHOE MHEHHE.

[IpousBenenune m3mepeHus: (GU3MUECKUX BEITUIHH U
OIICHKA I'PAaHUILIbI IOTPELIHOCTEN U3MEPEHU.
IIpencrasienue TrpaHULIbL IIOTPEUTHOCTEN
MU3MEPECHHMI [TPH TOCTPOSHUH TPAPHUKOB.

VYMeHHne BBICKA3bIBATH TMIOTE3BI JUISI OOBICHEHUS
Ha0JII0JJa€MBbIX SIBJICHUH.

YMenue npeiaratb MOJICINIU SIBICHUM.

VYkazaHue TpaHUI] TPUMEHUMOCTH (PHU3NIECKUX
3aKOHOB. I370KeHWe OCHOBHBIX ITOJIOKCHHUH
COBPEMEHHOM Hay4YHON KaPTUHBI MUPA.
[IpuBeneHue npuMepoB BIMSIHUS OTKPBITUNA B
¢u3rMKe Ha TPOrpecc B TEXHUKE W TEXHOJIOTHU
MPOU3BOJICTBA.

Hcnonb3oBanue Hurepnera s OMCKa
uHpOpPMaLH

- O1eHKa yCTHOTO OTBETA

- OneHka pemeHwus 3a1a4
- OtieHKa pelIeHus 3a1a4
- OeHKa yCTHOTO OTBETa
- O11eHKa YyCTHOTO OTBETA

- OHeHKa YCTHOT'O OTBETA

- OneHka BHEAyAUTOPHOU
CaMOCTOSITETIbHOMN PadoThI

MEXAHHUKA

Kunemaruka

[IpencraBinenne MeXaHHYECKOTO IBMKEHHUS Tela
YpaBHEHUSIMH  3aBHUCHMOCTH  KOOpDAMHAaT U
poeKuuein CKOPOCTH oT BpPEMEHH.
[IpencraBnenne MeXaHHYECKOTO IBWKEHHUS Tela
rpadukamu 3aBUCHMOCTH KOOpJMHAT u
MIPOEKLHEN CKOpPOCTH OT BpeMeHu. Omnpejenenne
KOOpAWHAT TPOMJIEHHOrO IyTH, CKOPOCTH U
YCKOpeHHus Tena 1o TpadukaM 3aBHCHUMOCTH

- OtieHKa pemeHns 3aaa4d

- OteHKa pemeHys 3aaa4q

- Ouenka peuicHuA 3a1a4
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KOOPJIMHAT U NPOEKLUHA CKOPOCTU OT BPEMEHHU.
OrmpezneneHue KOOPAWHAT NPOHIACHHOTO IIyTH,
CKOPOCTH M YCKOPEHMsS Tella [0 YpPaBHEHUSIM
3aBUCUMOCTH KOOpPJAMHAT U IPOEKIMUI CKOPOCTH
OT BPEMEHH.

[IpoBenenue CPaBHUTEIBHOTO aHaJIn3a
PAaBHOMEPHOI'O U PaBHONEPEMEHHOI'O ABUKECHUI.
VYKa3zaHue MCHOJb30BaHUS MOCTYNATEIbHOIO U
BpAILlaTEJIbHOTO IBUKEHUN B TEXHUKE.
[IpuoOpereHue ombiTa pabOTBl B TpyIIEe C
BBIIIOJIHEHUEM PA3JINYHBIX COLIMAJIBHBIX POJICH.
Pa3paboTka BO3MOXHOW CHUCTEMBI JIEHCTBUH U
KOHCTPYKLUHU TS SKCIEPUMEHTAIBHOTO
ONpeeTCHUS] KHHEMAaTUYECKUX BEIHYMH.
IIpencraBnenne nHGOpPMaU O BUAAX IBM)KCHUS B
BHE TaOJIHIIBI

- Ouenka peHICHUA 3a1a4

- OneHka YCTHOT'O OTBETA

- Orenka BHEAYJIUTOPHOM

CaMOCTOSITEITLHOM pabOTHI

- Omnenka  BHeayIUTOPHOU

CaMOCTOSITETIbHOMN padoThI

3aKOHBI COXpaHEHUs B

MCXaHHKEC

[IpumeHeHue 3aKOHA COXpPAHEHUSI UMITYJbca JJIs

BBIYMCIICHUS U3MEHEHHUM CKOPOCTEH Tesl HpU X

B3aUMOJICHCTBUSIX.

U3smepenne  paboTel CHUI W W3MCHCHHE

KUHETHYECKOM HSHEpruM Tena. BeluucieHue

paboTHI CHJT U U3MEHEHUS] KHHETUIECKON YHEPTHH

Teaa.

Brluncinenue NOTEHUMAIBbHOM SHEPrUM TEl B
rpaBUTAUOHHOM ToJIe. Onpenenenue
MOTEHIUAILHOM SHEPTUu YIpyro
Jie(hOpMUPOBAHHOTO Tena 110 HU3BECTHOU
nedopMaIiy 1 )KEeCTKOCTH Tea.

IIpumeHeHne 3aKoHa COXpPaHEHUS MEXAHUYECKOU
SHEPTUH npu pacyeTax pe3ynIbTaTOB
B3aUMOJICUCTBUM TeJl IPABUTALIMOHHBIMU CUJIAMU U
CUJIaMU YIIPYTOCTH.

VYkazaHue TpaHUI] [PUMEHUMOCTH  3aKOHOB
MEXaHHUKHU.

VYkazanue ydeOHBIX MUCHUIUIMH, TPH W3yYEeHUH
KOTOPBIX UCTIOIB3YIOTCS 3aKOHBI COXPAHEHUS

- O1eHKa pelieHus 3aaa4y

- OreHKa perieHus 3aaa4y
- OeHKa yCTHOTO OTBETA

- OneHka pemeHwus 3a1a4

- OreHka pernieHus 3aaa4d

- O1eHKa yCTHOTO OTBETA

- O11eHKa YyCTHOTO OTBETA

- OHeHKa YCTHOT'O OTBETA

OCHOBBI MOJIEKYJIIPHOW ®U3UKH U TEPMOJIMHAMUKH

OCHOBBI  MOJIEKYJISIPHOM

KHUHETHYECKOU
WneanbHblil ra3

TEOPHH.

Brimonaenune OKCIICPUMEHTOB, CIIyKallux JJIsd
000CHOBaHUS MOHGKyanpHO-KHHeTH‘{€CKOﬁ

teopuu (MKT).

Pemienne 3amad ¢ NpUMEHEHUEM
OCHOBHOI'O ypaBHEHUS
MOJIEKYJIIPHO-KUHETHUECKON TEOPHH
ra3os.

OmnpexeneHne  mapaMeTpoB — BeLIecTBa B
ra3oo0pa3HOM  COCTOSHMM Ha  OCHOBaHMHU
YpaBHEHUS COCTOSIHUS UAEAJIHHOTO Ta3a.
Onpenenenre mapaMeTpoB — BEIIECTBA B
ra3o00pa3HOM COCTOSHUM W HPOMCXOISIINX
nporieccoB 1o rpadukam 3aBucumoctu p (T),
V(D). p (V).

OKCNEpUMEHTAIIBHOE HCCIIEI0BAHUE 3aBHCHUMOCTH
p(T), V (T), p (V).

[IpencraBnenne B  Buue rpadUKOB
H30XOPHOTO, M300apHOTO "
H30TEPMUYECKOr0O TPOIIECCOB.

BreluncieHue cpeiHeld KHHETHYECKOM HHEpruu

- O11eHKa YyCTHOTO OTBETA
- OneHka BHEAyAUTOPHOMU
CaMOCTOSITEITbHOM PadOoThI
- O1eHKa YyCTHOTO OTBETA

- OHeHKa YCTHOT'O OTBETA

- O1eHKa yCTHOTO OTBETA

- Onenka BHEAyAUTOPHOU
CaMOCTOSITETIbHOM PadoTHI
- Ouenka BHeayAUTOPHOM
CaMOCTOSITETIbHOMN PadoThI

- OreHKa pemeHus 3aaa4d
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TEIUTOBOTO JBW)KEHUS MOJEKYJT IO W3BECTHOU
TeMIlepaType BELIECTRA.

Bricka3piBanue  ruUmote3 s OOBSICHEHUS
HaOMIOMaeMBIX  SABIICHUN.  YKa3aHWE  TPaHUII
MPUMEHUMOCTH MOJENH  «HJIANbHBI Ta3» W
3akoHOB MKT

- OI.[CHKa YCTHOT'O OTBETA

OcCHOBEI TEPMOANHAMUKN

N3mMepenne komuuecTBa TEIUIOTHI B Ipolieccax
Terutonepenadnd. Pacder KoJMYecTBa TETUIOTHI,
HEOOXOIUMOTO Uil OCYIIECTBIICHHUS 3aJaHHOTO
mpolecca ¢ Temonepenadeid. Pacuer usmenenus
BHYTpPEHHEW SHEPTHH Tel, padOTHI U ITepelaHHOTO
KOJIMYECTBA TETUIOTHI C UCTIONH30BAHUEM IIEPBOTO
3aKOHA TEPMOJUHAMUKH.

Pacder paboThl, COBEpIIEHHOW Ta3oM, IIO
rpaduky 3aBucumoctu p (V).

Brrunciienne paboThl rasa, COBEpUICHHOW MpH
M3MEHEHUHM COCTOSHHUS MO 3aMKHYTOMY LIMKITY.
Brruucnenne KIIJI npu coBepuieHMH razom
paboThl B mporeccax MU3MEHEHUS! COCTOSHHS 110
3aMKHYTOMY LUKITYy. OOBSCHEHHE NPUHIIMIIOB
JEUCTBUS TEIUIOBBIX MalIMH. JlemMoHcTpanus
ponu ¢bnzukn B CO37aHAN u
COBEPIIEHCTBOBAHUH TEIUIOBBIX JBUraTesNeH.
WznoxxeHne CyTH OKOIOTUYECKUX  IMPOOIEM,
00yCITOBIIEHHBIX Pa0OTO TEIJIOBBIX JBUTATENEH U
Npe/UIoKeHne TYTH WX pelleHus. YKa3aHue
TpaHul] IPUMEHUMOCTH 3aKOHOB TEPMOIMHAMHUKH.
YMeHue BeCTH MAHWAaJoT, BBICIYIINBATH MHEHHE
OIIMOHEHTAa, Y4acTBOBAaTh B JUCKYCCHUH, OTKPBITO
BbIpa)kaTh U OTCTaNBaTh CBOIO TOUKY 3PEHHUS.
VYkazanue ydeOHBIX MUCHUIUINH, TPH W3yYEeHUH
KOTOPBIX  WCTONB3YIOT  Y4eOHBIH  MaTepuan
«OCHOBBI TEPMOJIUHAMUKI)

- O1ieHKa pelieHus 3aa1a4y

- OtieHKa pelmreHns 3a1a4
- O1ieHKa pelieHus 3aaa4y
- OneHka pemeHwus 3a1a4

- O1eHKa yCTHOTO OTBETA

- OeHKa yCTHOTO OTBETA

- O1eHKa yCTHOTO OTBETA
- OeHKa yCTHOTO OTBETA

- OeHKa yCTHOTO OTBETA

CgoiicTBa MapoB,
KHIKOCTEH, TBEPIBIX TEI

N3mepenue BIIQKHOCTH BO3JyXa. Pacyer
KOJINYECTBA  TEMJIOTBbl,  HEOOXOOUMOro s
OCYILIECTBIIEHHsI MpoIiecca MEpexoja BEIIeCTBA U3
OJIHOTO arperaTHOro COCTOSIHUS B IPYTO€.
OKCIEpUMEHTAIIBHOE HUCCIEA0BAHUE TEJIOBBIX
CBOMCTB BellecTBa. [lpuBeaeHHe mpUMEpOB
KallMUBIPHBIX ~ SIBJICHUH B OBITY, TpHUPOJE,
TEXHUKE.

HccnenoBanne MeEXaHWYECKHX CBOWCTB TBEPIBIX
tein. [IpumeHeHne GU3NYECKUX MOHITHI U 3aKOHOB
B y4eOHOM MaTepuane Mpo(ecCHOHAIBLHOTO
Xapakrepa.

Ucnone3oBanne  MHTepHera  mis  moucka
uHpOpMaIUK O pa3paboTKax M MPUMEHEHHUSX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTEPHATIOB

- OtieHKa pelIeHus 3a1a4

- OneHka BHEAayAUTOPHOU
CaMOCTOSITETIbHOM PadoThI

- OneHka BHEAayAUTOPHOU
CaMOCTOSITEITbHOM PadOoThI

SJIEKTPOJNMHAMHUKA

OneKTpocTaTHKa

BolunciieHre CH B3auMOJICHCTBHUSI TOUYCUHBIX
DJICKTPUYUCCKUX 3apAa0B. Brraucnenne
HAMPSHKEHHOCTH DJICKTPUYECKOTO OISl OTHOTO
U HECKOJBKHUX TOYCUHBIX  IICKTPUUCCKUX
3apsi/IOB.

- Ouenka peuicHuA 3a4a4

- Ouenka peuicHuA 3a4a4

Brrancienne MOoTECHIHAIa JJICKTPUYCCKOI'0 IIOJIA
OAHOI'O M HCECKOJIBKUX TOYCYHBIX DJJICKTPHUUCCKUX
3apsA10B. I/IBMepeHI/IC Pa3HOCTU NOTCHIIMAJIOB.

- OtieHKa pemeHns 3aaa4d

- OHeHKa YCTHOT'O OTBETA
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W3mepenne  SHEPrUM  AIEKTPUYECKOTO  TIOJS
3apsKEHHOT0 KOHIEHCATOpa.

Briuucnenue sSHeprum NEKTPUUYECKOrO  MOJIS
3apsHKEHHOTO KOHJIEHCATOPA.

Pa3paboTka miana 1 BO3MOYKHOM CXeMBbI JeHCTBUI
9KCIEPUMEHTATIBLHOTO OmpeICICHUS
AIIEKTPOEMKOCTH KOHJIEHCaTopa u
JIUDIIEKTPUYECKOM MPOHUIIAEMOCTH BEIIECTBA.
[IpoBenenue CPaBHUTEILHOTO aHaJIn3a
TPaBUTAIMOHHOTO U DJIEKTPOCTATUUECKOTO MOJEH

- O1ieHKa YCTHOTO OTBETA
- OneHKa peuieHus 3a1au
- OmeHka BHEAyAUTOPHOM

CaMOCTOSITETbHOMN PadoThI

- OneHka YCTHOT'O OTBETA

ITocTossHHBIN TOK

W3mepenne MOIIMHOCTA 3JIEKTPHYECKOTO  TOKa.
Mamepenne DJIC u BHYTpEHHETO COMPOTHBICHUS
MCTOYHUKA TOKA.

BreinosiHeHue pacueToB CWIIbl TOKA U HANPSKEHUN
Ha y4JacTKaX JJeKTpuieckux Imeneil. OObsIcHeHne
Ha T[pUMEpe DJICKTPUUYECKOHW Lemu C JIBYMs
uctounukamu Ttoka (DJIC), B KakoMm ciydae
WCTOYHHK DJIEKTPUYECKON OSHEpPruu paboTaeT B
peKUME TeHepaTtopa, a B KaKOM — B PEKUME
MOTpeOUTENS.

OmnpeneneHrne TeMIepaTypbl HUTH HaKaJUBaHWSL.
H3mMepenne »IeKTpUYecKoro 3apsaa dJIeKTPOHA.
CusTHE BOTBTAMIICPHOU XapaKTEPUCTUKH TUOMA.

[IpoBenenue CPABHUTEIIBHOI'O aHam3a
MOJIYIIPOBOJHUKOBBIX TUOJIOB U TPUOAOB.

Hcnonb3oBanue Nurepuera s IOMCKa
uHpOpPMAIUH 0 MEePCIEKTUBAX pa3BUTHS

MOJIYIIPOBOJHUKOBON TEXHUKH.
YcTaHoBKa NPUYMHHO-CIIEJICTBEHHBIX CBSI3EH

- OmeHka BHEAyAUTOPHOM
CaMOCTOSITEITLHOM pabOTHI

- OtieHKa pelmreHns 3a1a4

- OneHka YCTHOT'O OTBETA

- OneHka BHEAyJAUTOPHON
CaMOCTOSITETFHOU PabOTHI
- OueHka BHeayAUTOPHOM
CaMOCTOSITETFHOU PabOTHI

- O1eHKa YyCTHOTO OTBETA

MarHuTHbBIC SIBICHUS

N3mepenne UHIYKITUU MarHUTHOTO TIOJISL.
Brruucnenue cui, OEHCTBYIOUIMX HA MPOBOJHHK C
TOKOM B MarHUTHOM TIOJIC.

Brruncnenue cul, JIEUCTBYIOIIUX Ha
3JIEKTPUUECKUN 3apsijl, ABUKYIIUICA B MATHUTHOM
nosie. MccnenoBanue siBIEHUN 3J1EKTPOMArHUTHOM
WHIYKIUU, CAMOUHTYKLUU.

Brraucnenue SHEPTUH MAarduTHOTO 1OJIA.
OO0bscHEHNE MIPUHLAIIA JIEUCTBUS
AIEKTPOJBUTATEIS. OO0ObscHEHNE pUHIUIA

JIEHCTBHUSI TeHepaTropa >3JEKTPUYECKOTOo TOKa M
ANIEKTPOU3MEPUTEIBHBIX MpHOOpPoB. OObsicCHEHHE
NPUHIMIIA JIercTBus Macc-crekrporpada,
yCcKOpHTeNel 3apspkeHHbIX dacTuil. OObsicHeHHe
POJIM MarHUTHOTO TOJIS 3eMJIM B KM3HHU PacTeHUH,
JKUBOTHBIX, YEJIOBEKA.
[IpuBenenune MIPUMEPOB
MPUMEHEHUSI M3yYEHHBIX
nprudOpPOB, YCTPOHCTB.
IIpoBeneHre CpPaBHUTENBHOIO aHAJIN3a CBOWCTB
3IEKTPOCTATUYECKOT0, MAarHUTHOTO W BHUXPEBOTO
anekTpudecknx moneld. OObsICHEHHe Ha MpUMepe
MarHUTHBIX SIBICHUH, Mo4yeMy (U3UKY MOKHO
paccMaTpuBaTh KaKk METAJUCIATIIINHY

MPAKTUYECKOTO
SIBICHUH, 3aKOHOB,

- OreHKa perieHus 3aaa4y

- OtieHKa pelIeHus 3a1a4

- OreHKa perieHus 3a1a4

- OHeHKa YCTHOT'O OTBETA

- O1eHKa YyCTHOTO OTBETA

- OI.[eHKa YCTHOT'O OTBETA

- OI.[eHKa YCTHOT'O OTBETA

KOJIEBAHHMS 1 BOJIHbBI

Mexanuueckue
KoJie0aHus

HccnenoBanne 3aBHCHMOCTH TMEpHOAa KOJeOaHun
MaTEMaTHYECKOTO MasITHUKA OT €r0 JUIMHBI, MacChl
W ammumTtynael  konebanui.  MccienoBanne

- OneHka BHeayAUTOPHOM
CaMOCTOSITETIbHOHN padoThI
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3aBUCUMOCTH TIepHoAa KoJjiebaHWil Tpy3a Ha
MPY>KUHE OT €r0 MacChl U KECTKOCTH MPY>KUHBI.
Brrunucnenune nepuoaa KoJe0annii
MaTEeMaTHYeCKOTO MasTHHKAa TI0 HW3BECTHOMY
3HAUCHHWIO €ro JUIMHBL. BpMmcieHne mepuoma
KoJieOaHUi Tpy3a Ha MPYXKUHE MO H3BECTHBIM
3HAYEHUSIM €T0 MacChl U KECTKOCTH TPY>KHHBI.
BripaboTtka HaBBLIKOB BOCIIPUHUMATH,
aHAJIM3UPOBATh, MepepadaThiBaTh U NPEIbSIBIATH
WH(POPMAITUIO B COOTBETCTBUU C MOCTABICHHBIMU
3aJa4aMu.

[lpuBeneHue  NPUMEPOB  aBTOKOJIEOATEIBHBIX
MEXaHUYECKHUX CHCTEM. [IpoBenenue
KJTaccu UKy KoJreOaHuit

- Ouenka peuicHuA 3aa4

- O1eHKa pelieHus 3aaa4y

- OeHKa yCTHOTO OTBETa

- OneHka YCTHOT'O OTBETA

Yrpyrue BoiHbI

M3mepenue  AMHBI  3BYKOBOM  BOJHBI IO
pesyibTaTaM  HaOMIOJeHUN uHTep(EepeHLIUH
3BYKOBBIX BOJIH.

HabGmronenne u 00BsICHeHHE SIBIICHUI
uHTepPepeHInn U AUQPakIud  MeXaHMYECKHX
BOJIH.

[Ipencrasnenue obnacreit MIPUMEHEHUS
yIBTpa3ByKa u MEPCHIEKTUBbI ero
HCIIOJIb30BaHMA B pa3JIM4YHBIX O6HaCTﬂX HayKH,
TEXHUKH, B MEAULIIHE.

W3noxxeHue CyTH SKOJIOTHUECKUX  HpolieMm,
CBs3aHHBIX C B03)Z[CI‘/'ICTBI/ICM 3BYKOBLIX BOJIH Ha
OpraHM3M YeloBeKa

- OrieHKa peleHns 3aaa4d

- OneHka  BHEAyJUTOPHOMH

CaMOCTOSITETIbHOM PadoThI

- OeHKa yCTHOTO OTBETA

- OeHKa yCTHOTO OTBETA

DJeKTpOMarHUTHBIC
KoJe0anms

HabGmronenne OCIIMILIOTPaMM
TapPMOHMYECKHX KOJIICOAHWH CHJIBI TOKa B
LEIH. N3mepenue JNEKTPOEMKOCTH
KOHJIeHCaTopa. l3MepeHne HWHIYKTHBHOCTD
KaTYILIKH.

HccnenoBanue SIBJICHUS AIIEKTPHYECKOTO

pe30oHaHca B MOCIEA0BATEIbLHOMN LETH.

[IpoBenenne aHaOTUU MEXAY (QUINISCKIUMH
BEJINYMHAMHU, XapaKTEPU3YIOIUMHU
MEXaHUYECKYIO u 3JIEKTPOMATHUTHYO
KoJie0aTeIbHbIE CUCTEMBL.

Pacuer 3HaueHuil CUiIbl TOKa W HANpPSDKEHHS Ha
3JIEMEHTaX LIeNU NEPEMEHHOIO TOKa.
Uccnenosanue MpUHLIMATA JIeCTBUA
Tparcdopmaropa. Hccrnenosanne NpUHIMUIA
JICUCTBUA  TeHepaTopa  IEPEMEHHOIO0  TOKa.
Hcnionb3oBanue Nurepuera ISt IOHCKa
WH(POPMAITUN O COBPEMEHHBIX CIIOCO0aX IMepenadn
JJIEKTPOIHEPTUHU

- OeHKa yCTHOTO OTBETA

- O1eHKa YyCTHOTO OTBETA

- OHGHKa YCTHOT'O OTBETA

- OHGHKa peuieHus 3a4a4

- Ormenka BHEAYIUTOPHOM

CaMOCTOSTEIILHOU pa6OTLI

SHCKTPOMaFHI/ITHBIe BOJIHBI

OcyecTBiieHIE paguonepeaayun u
paauornpuema. Hccnenosanue CBOWCTB
JNIEKTPOMArHUTHBIX ~ BOJIH  C  TOMOIIBIO
MOOMJIBHOTO TeieoHa.

Passutne IEHHOCTHOTO OTHOIICHHSA K U3Yy4YaCMbIM
Ha ypokax (U3UKU OOBEKTAM W OCBAUBAEMBIM
BUJIAM JICSITEIIbHOCTH. OObsicHeHUE
NIPUHLUIIMAIBHOTO Pa3In4Msl IPUPOABI YIIPYTUX U
DIIEKTPOMArHUTHBIX ~ BOJH. M3nmoxkenuwe cytu
OKOJIOTMYECKMX  mpoOieM,  CBSI3aHHBIX €
OJICKTPOMAriMTHBIMHA KOHe6aHI/I$IMI/I 1 BOJIHAMMU.

- O1eHKa yCTHOTO OTBETA

- Onenka BHEAYIUTOPHOM

CaMOCTOSITETIbHOM PadoThI
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OOBsiICHEHHE PONHM DJICKTPOMAarHUTHBIX BOJH B
COBPEMEHHBIX HCCIICIOBaHUSIX BceneHHoi

- O1ieHKa YCTHOTO OTBETA

OIITHUKA

ITpupona cBera

[Ipumenenre Ha TPAaKTHKE 3aKOHOB OTPAKCHHUS H
TIPETOMIICHHSI CBETa P PEIICHNH 3a7ad.
Onpenenenue CHEKTPaIbHBIX
qyBCTBUTENLHOCTH YEJIOBEUECKOTO I1a3a.
YMeHue CTpOUTh H300paXKEHHs TPEIMETOB,
JlaBaeMbIe JIMH3aMHU. PacdeTr paccTosHUS OT
JUH3Bl 10 M300pakeHus mpeameta. Pacuer
ONTUYECKOM  Ccuibl  JIUH3BL.  M3MmepeHue
(OKyCHOTO paccTOsHWS JHH3BI. VcmbITanne
MoJieJIell MUKpPOCKOIIa M TeJIecKoma

TpaHUIL

- OtieHKa pemreHns 3a1a4
- OneHKa ycTHOTO OTBETa

- OmeHka  BHeayIUTOPHOU
CaMOCTOSITEITEHOM pabOTHI

- OtieHKa pelmreHns 3a1a4

BoaHoBrle  cBOMCTBa

CBCTa

Habnronenue SIBIICHUS uHTEepEepeHLIUH
3JIEKTPOMArHUTHBIX BOJH. Habmronenue siBiieHUs
IuQpakuu JIEKTPOMArHUTHBIX BOJIH.
Habnronenue SBIICHUS NOJIIpU3aLUU

SIIEKTPOMATHUTHBIX BOJH. V3MepeHue JIMHEI
CBETOBOW BOJIHBI 1O pPE3yJIbTaTaM HaOFOICHHUSI
siBiieHus1 uHTepdepeHnnu. HaOmoaeHue sBicHUS
mudpakiuu  cBeta.  HaOmojeHwe — sBJICHUS
NoJSIpU3aliid M JUCTepcud  cBeta.  [lowck
pa3vuuil U CXOJCTBAa MEKIY JUDPAKIIMOHHBIM U
JTIUCTICPCUOHHBIM CIIEKTPaMHU.

[TpuBeneHue MPUMEPOB MOSBICHUS B IPUPOJC U
UCTIOJIb30BaHHUS B TEXHUKE SIBJICHU T
uHTepPepeHInH, AUPPAKINY, TOIIPU3ALAN U
JqUcriepcuu  cBeta.  IlepednciieHHe  MeTOJ0B
MO3HAHUS,  KOTOPbIE  WCIOJIL30BAHBI  IPH
W3YYCHUU YKa3aHHBIX SIBJICHUN

- OmeHka  BHEayAUTOPHOU
CaMOCTOSITEITLHOM pabOTHI

- OneHka  BHeayIUTOPHOU
CaMOCTOSITETFHOU PabOTHI

- OneHka  BHeayIUTOPHOU
CaMOCTOSITETIbHOM PadoThI

- O1eHKa yCTHOTO OTBETA

- OeHKa yCTHOTO OTBETA

JEMEHTbBI KBAHTOBOM ®U3UKH

KBanToBas ontrka

Habmonenune ¢oroanexkrpuueckoro 3ddexra.
OOmbsicuenne 3akoHOB CTONETOBA HAa OCHOBE
KBaHTOBBIX MPEJICTABICHNH.

Pacuer MakCUMaJIbHONH KHHETHYECKOW HHEPruu
AJIEKTPOHOB TPU POTOIIEKTPUIECKOM P deKTe.
Omnpenenenne paboOThl BBIXOJA DIEKTPOHA TIO
rpaduxy 3aBUCUMOCTHU MaKCUMaIbHOM
KUHETHYECKOH 9SHEepruu  (OTODIEKTPOHOB OT
4acTOTHl cBeTa. lV3MepeHme pabOTHI BBIXOJA
IEKTPOHA.

[lepeuncienne mpuOOPOB YCTAHOBKH, B KOTOPBIX
MIPUMEHsIETCS] 0€3MHEPIIMOHHOCTE (oTod(PdexTa.
OO6bsacHenune KOPILyCKYJIIPHO-BOJIHOBOTO
Jlyaau3mMa CBOWCTB (oTOHOB. OOBSICHEHHUE pPOJIU
KBAaHTOBOM ONTHKH B Pa3BUTHH COBPEMEHHOMN
buznKu

- Onenka  BHeayIUTOPHOU
CaMOCTOSITETIbHOMN PadoThI

- OrieHKa pelieHus 3aaa4

- OreHKa perieHus 3a1a4

- OHeHKa peuieHus 3a4a4
- OHeHKa YCTHOT'O OTBETa

- O11eHKa YyCTHOTO OTBETA

dusuka aroma

HabGmronenmne nuHeHYaThIX CIIEKTPOB.

Pacuer yacTOTBl M AJIMHBI BOJHBI HCIYCKaeMOTO
CBETa MpHU MEpexoJie aromMa BOAOPOJA HU3 OIHOIO
CTaIlMOHAPHOTO COCTOSIHUA B npyroe. OObsIcCHEHNE
MIPOUCXOXKJICHNUS JIMHEWYaTOro CIEeKTpa aToMa
BOJOPOJA U pa3ivuusi JUHEHYaTBIX CIIEKTPOB
paznuyHbIx Ta3oB. HMccinegoBanue JUHEHYATOrO

CIIEKTpa.
Hccnenosanue MPUHIMIIA paboTsl
JIOMHUHECHEHTHOH  jammnbl.  HaOmionenuwe w

- Onenka  BHeayIWTOPHOU
CaMOCTOSITETIbHOM PadoThI
- OneHKa peueHus 3a1a4

- O1eHKa yCTHOTO OTBETA

- Onenka  BHeayIUTOpPHOU
CaMOCTOSITETIbHON padoThI
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oOBsICHEHHE  TIPUHIMIA  JEWCTBUSA  Jla3zepa.
IIpuBenenue npuMepoB HUCIONB30BAHUS JIa3epa B
COBPEMEHHOM HayKe U TEXHHUKE.

Hcnonb3oBanue MuTepnera JUIst MoucKa
nH(GOPMAINH O TIEPCIEKTHBAX PUMEHEHHSI Jla3epa

- OI.[CHKa YCTHOT'O OTBCTA

®u3uKa aTOMHOTO SApa

Habmionenue TpekoB anbda-yacTHIl B Kamepe
Bunbcona. PeructpupoBanue siiepHbIX U3IIyYEHUI
¢ momolplo cueTurka l'eiirepa. Pacuer sHepruu
CBSI3M ATOMHBIX S7AEP.

Onpenenenue 3apsja W MaccoBOro 4ucia
ATOMHOTO s1Ipa, BO3HUKAIOILIETO B PE3yJbTaTe
pagHoOaKTUBHOIO pacHaja.

Brrunciienne sHepruu, OcBOOOXKIAroOIIEics Mpu
panuoakTUBHOM pacnaze. OnpeneneHue NpoayKTOB
SIIEPHON PeaKIuu.

Brruncnienne sHepruu, OCBOOOXKIAIOIICHCS MpH
AJIepHbIX peakuuax. I[loHMMaHue npeumyIiecTs u
HEJOCTaTKOB MCIIOJIB30BAHUS aTOMHON SHEPTHH H
MOHM3UPYIOIUX M3JIyYeHUH B MPOMBIIIICHHOCTH,
MeaunuHe. M3noxeHwe CyTHM  3KOJOTHMUECKHX
Mpo0JIeM, CBA3aHHBIX C OMOJIOTHYECKUM JICHCTBUEM
paIHOaKTUBHBIX H3ITy4EHUI.

[MpoBenenre KmaccUPpUKALUU  AIEMEHTAPHBIX
yacTul MO UX (PU3MYECKHM XapaKTepUCTUKAM
(Mmacce, 3apsity, BpEMEHH KU3HH, CITUHY U T. JI.).
IToHnmMaHue HEHHOCTEW HAyYHOr0 IIO3HAHUS MUpa
He BOOOIIE JUIs 4YeloBEeYecTBAa B IIEJIOM, a JUId
KaXI0ro oOydaromerocsi JIMYHO, LIEHHOCTEH
OBJIAJICHUS] METOJOM HAy4yHOTO TIO3HAHUS IS
JOCTIDKEHHS ycIexa B JII0OOM BUE MPAKTUIECKOM
JIeSATENIBHOCTH

- OneHka YCTHOT'O OTBETA

- O1eHKa pelieHus 3aaa4y

- O1eHKa pelieHus 3aaa4

- O1ieHKa pelieHus 3aaa4y
- OneHKa yCcTHOTO OTBETa

- O1eHKa yCTHOTO OTBETA

- O1eHKa yCTHOTO OTBETA

- O1eHKa yCTHOTO OTBETA

3BOJIIOLUS BCEJEHHOM

Crpoenue u pasBHUTHE
Bcenennon

Hab6xnronenve 3a 3Be3namu, JIyHO# 1 TuiaHeTaMul B
teneckor. HaOmrozieHWe COJHEUHBIX IISITEH ¢
MOMOIIBIO TENECKOTa ¥ COJIHEYHOI'O JKpaHa.
Ucnonws3zoBanne  WuTepHera s momcka
M300paKCHUH  KOCMHYECKHUX  OOBEKTOB U
uHQOpMaIK 00 UX OCOOCHHOCTSIX

OO0cyx/IeHne BO3MOXKHBIX CIIEHAPHUEB DBOJFOIUH
Bcenennoii.  Mcnonb3oBanue MHTepHeTra s
MOKMCKAa COBPEMEHHOW HMH(OPMAIMU O Pa3BUTHH
Bceenennoit. Onenka wH(pOpPMANUK ¢ TO3HIAN €€
CBOICTB: JIOCTOBEPHOCTH, 00BEKTUBHOCTH,
MIOJIHOTHI, AKTYaJIbHOCTH U T. JI.

- Onenka
CaMOCTOSITETTbHOM PaboThI

- OHGHKa YCTHOT'O OTBETa

- OHGHKa YCTHOT'O OTBETa

BHEAYAUTOPHOU

DBOJIIOIUS 3BE3I.
I'mnores3a
HpOI/ICXO)KJIeHI/IH
CoHEYHON CUCTEMBI

Brruncnenne sHeprun, ocBOOOXKIAIOMIECHCS MTPH
TEPMOSIACPHBIX PEAKLIUSIX.

DopMyIIHpoBKa mpoOJeM  TEPMOSICPHOM
sHepreTukd. OOBsICHEHUE BIMSHUS COTHEUHON
aKTUBHOCTH Ha 3eMITIO.

IloHuMaHue ponu KOCMUYECKUX HCCIEIOBAHUMI,
nux Haquoro U DKOHOMHUYCCKOT'O 3HAUYCHUS.
OO6cyxieHne COBPEMEHHBIX TUIOTE3 0
npoucxokJieHnd COTHEUHON CUCTEMBI

- OreHKa permieHus 3a1a4

- O1eHKa yCTHOTO OTBETA

- OI.[eHKa YCTHOT'O OTBETA

- OI.[eHKa YCTHOT'O OTBETA
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7. YYEBHO-METOAUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
NPOT'PAMMBI YYEBHOU JUCHUIIJIMHBI OY . 09 «®PU3UKA »

7.1. TpedoBaHUsI K MUHMMAJIbHOMY MaTePUAIbHO — TEXHHYECKOMY 00ecrevyeHu10

Peanmzarnms yaeOHON AMCIMIUTMHEI TpeOyeT Han4Ius yaeOHOro KaOuHeTa (PU3HKH.

Obopyoosanue yuebrHo2o kabunema:

1. IlocamouHble MeCTa MO KOJMYECTBY 0OYUAIOMINXCA.

2. 1 pabodee MecTO AJIST TIPETIOaBaTEIIS.

3. llkadsr mns xpaneHus: yaeOHO-HATTISIHBIX TOCOOMA N yaeOHO-METOINIECKON JOKYMEHTAIINH.

4. Jlocka KJ1accHasl.

Haenaonvie cpeocmea obyuenus:

1. Ta®muIp! U MIaKaThl IO TeMaM 00 yIeHusI.

Texunuuecxue cpedcmea 0byueHusL:

1. MynbTUMEINanpOeKTOp, IKpaH.

2. HoytOyk C MTUIIEH3MOHHBIM ITPOTPaMMHBIM 00€CTIeUeHUEM.

7.2. HNudopmannonnoe odecrnevyeHne 00yueHnst

[lepeuens pexoMeHAyeMbIX YUeOHBIX U3AaHUH, IHTEpHET-pecypCcoOB, NOTMOIHUTEIBHON JIUTEPATYPHI:
OCHOBHBIC HCTOYHHKH:

1. ®usmka s npodeccruii ¥ CeUaTbHOCTEH CONMATBHO-9KOHOMHYECKOTO U TYMaHUTAPHOTO TIPOQIIIeH:
yUeOHHMK JIJIs 00pa3oBaT. YupexkaeHui HadaibHOro U cpeaHero npod. Oopazosanus / [1. M. Camoitnenko. — 4-¢
u31., crep. — M.: M3parenbckuii eHTp «Akamemus», 2019. — 496 c.

JlonoJIHuTe/IbHbIe HCTOYHUKH:

1. ®uzuka. 10 knace. B 2 4. Y. 1. Y4yeOHuK 1151 00111€00pa30BaTeNbHBIX yupexaeHuii (0a30BbIil ypoBeHb) /
I'ennenmreiid JI.D. — M.: Muemosusa, 2018.

2. ®uzwmka. 11 xmace. B 2 4. Y. 1. YuebHuk 11 00611e00pa3oBaTeNbHBIX YUpexkaeHui (0a30BbIl yPOBEHB) /
I'ennenmreiid JI.D. — M.: Muemosusa, 2018.

3. ®uzuka. 10 kacc. B 2 u. Y. 2. 3agaunuk 115t 001eo0pa3oBaTeNbHBIX YUpekaeHUH (6a30BbIl YPOBEHB) /
I'ennpenmreiid JI.D. — M.: Muemosusa, 2019.

4. ®uzwmka. 11 xmacc. B 2 4. Y. 2. 3agaunuk st o0meo0pa3oBaTebHBIX YIpexkIeHHH (0a30BbIH YPOBEHB) /
I'ennenmreiid JI.D. — M.: Muemosusa, 2017.

5. Y4eOHO-MeTOANYECKHe KOMIUIEKCH U y4eOHO-METOIMYECKHE TIOCOOHS IO pa3ziesaM U TeMaM TUCIUTLTHHBL.
HNHuTepHeT-pecypcebl:

- http://zubrila.net/books/fizika (Yuebuuku o pusuke).

- http://fizika.in/mehanika (3akoHbl coXpaHeHHs B MEXaHHKE).

- http://www.alleng.ru/d/phys/phys231.htm (KoHcmexTs! 1o TeMam).
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