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[Tpu pa3paboTke paboyeii MPOrpaMMbl AUCIUIIIUHEL B OCHOBY ITOJIOXKEHHI:

1) ®I'OC CIIO mo 33.02.01 ®apmanus Ha 6a3e OCHOBHOTO 001ero o6pa3oBaHUs, YTBEPKIEHHHIN
puKa30M MuHucTepcTBa o0pa3oBanus u Hayku Poccuiickoit ®emeparuu 12 mas 2014 Ne 501

2) YueOHbiit nnad nmo crneuuanbHocTd 33.02.01 ®apmarnus Ha 6a3e 0CHOBHOTO 00mero o6pa3oBaHus,
yTBepXkaeHHBN pekTopoM ®T'BOY BO KpacI'MY um. npod. B.®. BoitHo-fAceHenkoro MuH3mpaBa
Poccun15.06.2020 r.

Pabouas mporpaMMa OUCIUILIMHE 0qo0peHa Ha 3acemaHuu Kadenpsl (mpoTokoi Ne 9 ot 7 mast 2020 1.)

3aBeqnyiomui otoenenusa Gapmanus 7 RILEH. Aradosnosa W.I1.

Pabouas nmporpaMma OUCLUIUIMHE 0go0peHa Ha 3acefaHuy Kadenpsl (mpoTokoi Ne 9 ot 7 mast 2020 1.)

3aBenytomnmit otoenenus JlabopaTopHas qUarHOCTUKA Osguna B.B.

Pabovas mporpaMMa OUCITUILIMHE 0Mo0peHa Ha 3acemaHuu Kadenps! (mpoTokoi Ne 9 ot 9 mast 2020 1.)

3aBenymomui otoeneHuss CeCTpUHCKOE Oe0 OBpuna B.B.
CornacoBaHo:
PykoBopuTens ®apMaleBTHUYECKOT0 KOJIenka '/ Cemotura ['.B.

29 uronsa 2020 r.

IMpencenatens LIMK CounanbHO-95KOHOMUAYECKUX U €CTECTBEHHOHAYYHBIX OUCLUTIINH ['epacuMoB
C.A.

[Mporpamma 3aciylllaHa ¥ YTBepXKOeHa Ha 3acefaHuu MeTogudeckoro coBeta OK (mpoTokos Ne 10 oT 22
utoHsg 2020 r.)

['maBHBIH cienmamuct MO Kazakosa E.H.

ABTOpBGIL:
- benrTiOKOBa E.E.

- ZKentosa H.H.



1. BBogHas 4acTh
1.1. IlmaHupyembie pe3yIbTaThl OCBOEHHS 00pa30BaTe/IbHON MPOrpaMMbI 10 THCITHIIIHHE

Lens ocBoeHNd OUCHUIIUHE "OU3UKA" COCTOUT B OCBOEHUE 3HAHUM 0 PyHOaMeHTaJbHBEIX (PU3NUIeCKUX
3aKOHaX U MPUHIMIIAX, JIeXkKaluX B OCHOBE COBPEMEHHOM (HU3MYEeCKON KapTUHH MUpPa; HanboJiee BaxkKHBIX
OTKPBITUSX B 0671aCTH GU3UKM, OKa3aBIIMX ONPeNessiollee BIUSHIE Ha Pa3BUTHE TEXHUKU U TEXHOJIOTHH;
MeTOoHax Hay4yHOTO IIO3HaHUS IIPUPOJLL; OBIadeHUe YMEHUSIMU MIPOBOAUTEL HAOMOOeHNS, IJTAHUPOBATD U
BHITIONTHATH SKCIIEPMMEHTHI, BBIIBUTATh TUIIOTE3H 1 CTPOUTH MOJIENIH, IPUMEHATh IIOTy4YeHHbIEe 3HAHUS 110
busuke A 00bsICHeHUS pa3HO0Opa3HBIX PU3MUECKUX SBIIEHUM U CBOMCTB BEIIECTB; MPAKTUUYECKOTO
WCIIOIb30BaHUd (QU3NYECKUX 3HaHUM; OIleHMWBATh JOCTOBEPHOCTh €CTECTBEHHOHAY4YHOU MHGOpMaLWH;
pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, UHTEJIEKTYaIbHbIX U TBOPYECKUX CIIOCOOHOCTEM B Ipollecce
nproOpeTeHus: 3HAHUY U YMEeHUH M0 (U3UKe C UCIIOIh30BaHUEM PA3/IMYHBIX HCTOYHHUKOB HHGOOPMALIUY U
COBPEeMEHHBIX MHPOPMALMOHHKIX TEXHOJIOTHM; BOCIUTAHUE YOEeXKIEeHHOCTA B BO3MOXKHOCTHU IO3HAHUS
3aKOHOB MPUPOIB; MCIONb30BAHUS OOCTUXKEHUU (GU3NKKM HA 01ar0 pa3BUTUS YET0BEYECKOH
IUBUIM3AIUY; HEOOXOOUMOCTH COTPYOHHYECTBa B IIPOIlECCE COBMECTHOTO BHIIOJHEHHWS 3amady,
YBaXHUTEJBHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTa IpU 06CyXOeHUM MPoOIeM eCTeCTBEHHOHAYYHOI'O
COMepKaHUs; TOTOBHOCTY K MOPAIbHO-3TUUYECKOU OLIEHKE KUCII0NIb30BaHUs Hay4YHEIX JOCTUKEHUY, YYBCTBA
OTBETCTBEHHOCTHU 3a 3alUTy OKpYyXKallell Cpefbl; UCI0Ib30BaHNe MPUOOPETEeHHBIX 3HAHUU U YMEHUU
[JIS1 pelleHusl IPakKTU4YeCKUX 3afad IOBCeNHEBHOM XU3HU, o0ecrnedyeHus: 6e30MacHOCTA COOCTBEHHOU
JKV3HY, PaliiOHaIbHOTO IPUPOAONOIb30BAHUSI U OXPaHHEl OKpyXKawuel cpenrsl. OCBOeHUE COoepkKaHUsA
yueOHON [OUCUUNNUHBE o0eclneyuBaeT OOCTHUXKEHHE CTYAEeHTaMHU CIefyIOU[UX pPe3yJIbTaTOB:
JIugnoctHBE(JI): JI.1 4yBCTBO TOPHOCTH ¥ yBaXeHUS K UCTOPUU U OOCTUXKEHUSIM OTeUYeCTBEHHOU
bu3nyeckoil Hayky; GU3NYECKH TPaMOTHOe IOBeeHNe B TPOoPeCcCUOHaNIbHON NeATEIbHOCTH U OBITY IPH
oOpateHuu ¢ npubopaMu u yCTpoicTBamy; JI.2 TOTOBHOCTb K NMPOMOIKEHHUI0 00pa30BaHUS U IOBHIIIEHUS
KBanuukanuy B u3bpaHHOU npodeccuoHaNbHOU AESTENbHOCTH U O00BEKTUBHOE OCO3HAHWE POJH
¢busnyeckux KOMIeTEeHIINY B 9ToM; JI.3 yMeHUe UCIOTh30BaTh JOCTUXKEHNS COBPEeMEHHOU (PU3NUECKOU
HAyKU ¥ GU3UYECKUX TEXHOJIOTHUH [JIST MOBHIIIEHUS COOCTBEHHOTO MHTEJIJIEKTYallbHOT0 Pa3BUTHUS B
BbIOpaHHOU TTpodeccroHanbHON AesaTeNnbHOCTH; JI.4 yMeHue caMOCTOSITENIbHO JOObBATh HOBBIE AJISI Cce0s
¢busnyeckre 3HAHUS, UCIONb3YS OJIg 3TOTO AOCTYIHBE MCTOYHWUKKA MHPopMmainuu; JI.5 ymMeHHe
BLICTPAMBATh KOHCTPYKTHBHBEIE B3aUMOOTHOIIIEHUSI B KOMaH[Ie 110 pellleHuio obuux 3amay; JI.6 ymeHue
YIPaBISITh CBOEM MMO3HABATEIbHOW [ESITEeIbHOCTHIO, IPOBOOUTL CAMOOIIEHKY YPOBHS COOCTBEHHOTO
MHTEJJIEKTyaJbHOr0 pa3BuTHsd; MeTanpenmerHble (M): M.1 ucnonb3oBaHKEe pPa3jIMYHBIX BUOB
TTO03HaBATENbHON MesATEeIbHOCTH Mg pelleHus GUu3ndecKUX 3afad, IPUMeHeHUe OCHOBHHIX METO/O0B
mo3HaHus (HabnogeHus, ONUCAHUS, U3MEePEHUs, SKCIIePUMeHTa) AJIs U3YyUYeHUS Pa3/IMYHBIX CTOPOH
OKpyXalllel OelCTBUTEIbHOCTHA; M.2 HCIONb30BaHHE OCHOBHBIX MHTEJIEKTyalbHHX OINEepalui:
MMOCTAHOBKY 3ama4y¥, GOpMYIHPOBAHHUS THUIOTE3, aHallM3a M CHUHTEe3a, CpaBHeHHs, 0000IIeHHs,
CHCTeMaTHU3alluy, BHIIBIIEHUS NMPUYUHHO CJIE[ICTBEHHBIX CBA3€H, IMOKMCKa aHaJoroB, GOPMYyIUPOBaHUS
BLIBOJOB [JI1 U3y4YEeHUS Pa3JUYHBIX CTOPOH (GU3UUECKUX 00BEKTOB, IBJIEHUMN U MIPOIECCOB, C KOTOPHIMU
BO3HMKAaeT He0OXOMUMOCTDb CTaIKUBAThCS B IPOodeCCUOHANbHOM chepe; M.3 ymMeHUe TeHePUPOBaTh ULEeH U
OTIpenmensiTh CpefcTBa, HeoOXOOUMBIe AJA UX peanusauuu; M.4 yMeHUe HCIOJIb30BaThb pa3/InYHEBIE
WCTOYHUKYU OJId MONy4YeHUSI GU3nYeCKOoN MHPOpPMaluu, OLEeHUBATh ee JOCTOBEPHOCTh; M.5 ymeHue
aHaIM3UPOBaTh U MPEICTABIATh UHPOPMALUIO B PAa3IUYHEIX BUaX; M.6 yMeHue MyONUYHO IPECTaBISATh
pe3ynbTaThl COOCTBEHHOTO MCCIEeOO0BaHUS, BECTH AMCKYCCHUHU, OOCTYIHO M TFapMOHHUYHO COodYeTas
comepXkaHue U GopMel npefcTaBngeMoin uHbopmauuu; [Ipeamertnwie (I1): I1.1 chopMUPOBaHHOCTH
npefcTaBleHu# 0 poiau U MecTe PU3UKKU B COBPpEMEHHOW Hay4YHOW KapTUHE MUpa; MOHUMaHHUE
bu3nyecKoy CyuHocTy HabmogaeMbIx Bo BcenenHo BiaeHuit, ponu Gusnky B GOPMUPOBAHUY KPYro3opa
¥ QYHKIHOHaNIbHON TPaMOTHOCTH 4HeJOBeKa [Jif pellleHUs NMpaKTUYeCKuUX 3afady; [1.2 BmameHue
OCHOBOTIOJIATAIOMINMHY (PU3NYECKUMU MTOHITHSIMU, 3aKOHOMEPHOCTIMH, 3aKOHAMHU U TEOPUSMU; YBEPEHHOE
WCIIO0Nb30BaHUuEe (U3NYECKON TEePMUHOJOTUU M CHMBONWKY; [1.3 BlageHHe OCHOBHHEIMU MeTOOaMHU
HAy4YHOTO IMO3HAHHUS, MCIONIb3yeMBIMH B (pui3uke: HabNOgeHWEM, OMUCAHUEM, H3MepeHHeM,
akcnepuMeHToM; [1.4 ymeHust 06pabaThiBaTh PE3yIbTAaTh U3MEPEHUN, 00HAPYKUBATh 3aBUCHMOCTDH MEKITY
bu3nYeCKUMHU BeJIUYMHAMU, OOBSICHATL IOJIy4eHHBIE Pe3yIbTaThl M [ejlaTh BHIBOAH; II.5
chopMUPOBAHHOCTL YMeHUd pelnaTh pusmdeckue 3agaqy; [1.6 chopMUPOBAHHOCTh YMEHUS IPUMEHSATh



MONIy4eHHble 3HAHUSA NI 00BSICHEHUS YCIOBUU NMpOTeKaHUs (GU3UYECKUX SIBJIEHUU B MPUPOJE,
npodeccroHanbHOU chepe U [JIg NPUHATUS NMPAKTUYECKUX PellleHUM B IOBCeOHEBHOU XKu3HU; I1.7
chOpPMUPOBAHHOCTb COOCTBEHHOW TTO3UIMY 0 OTHOIIEHUIO0 K GU3NYEeCKON MHGOPMAIIUH, TOJTy4aeMou 13
Pa3HBIX HCTOYHUKOB.

1.2. MecTo y4eOHO# OUCHUIUTHHEI B CTPyKType IIIICC3 yHuBepcuTeTa
1.2.1. Iucnunnuaa «Pus3uka» OTHOCUTCA K UKy BJ1.5.9.
Pdu3uKa (IKOJIbHBIH KypC)

3HaHHUsA: 0 MeXaHWYEeCKHUX, TEIJOBBEIX, 31€eKTPOMArHUTHHEIX XU KBAHTOBHIX SBJIEHUAX; BENIHUYMHAX,
XapakTePU3YWIIUX 3TU ABJIEHUS; 3aKOHaX, KOTOPHIM OHU IMOOUUHSAIOTCSA; METOAAX HayYHOTO MO3HAHUSA
TIPUPOIL ¥ POpMUPOBaHUE Ha 3TOM OCHOBE IIPeICTaBlIeHul 0 GU3UIEeCKON KapTHHEe MUPA;

YMeHus: IIPOBOOUTH Ha6J'IIOJIeHI/IH IIPUPOOHEBIX SIBJIEHUH, ONMUCHIBATL U 0606LT.IaTB PE3yJIbTATH
Ha6.TIIOI[eHI/IfL HCIIOJIB30BATh IIPOCTHIE U3MEPUTEIIbHEIE HpI/I60pBI OJid A3Yy4YEHUA (1)H3H‘-I€CKI/IX SIBIIEHUH;
IIPEACTaBIATh PE3YIbTATEL Ha6HIOJIeHPIﬁ HUJn I/I3MepeHI/Ifl C ITOMOIITBIO Ta6J'II/II.I, Fpa(bI/IKOB U BBIABIIATE Ha
3TON OCHOBE OMIIUPDHUYECKHE 3aBHCHUMOCTH; IIPDHUMEHATH IOJIIYYEHHBIE 3HAHUA [OIIA 00BSICHEHUS
pa3HOO6pa3HI:>IX IIPUPOOHBIX SIBJIEHUU U IIpoeccoB, IIPUHIIUIIOB OEeUCTBUS BaXKHEUIINX TEeXHUUYECKUX
y'CTpOﬂCTB, [JId pelIeHndg (bI/I3I/I‘-IeCKI/IX 3a1ay4;

HaBBIKH: pellleHHe MPAaKTHYEeCKUX 3a7ay IIOBCEOHEBHOM XU3HHU, I/ o0eclnedeHuss 6e30MacHOCTH CBOeH
JKW3HU, PallMOHAJIbHOTO IIPUPOAOII0Ib30BAHUS U OXPaHbl OKPYKaloIlel Cpenbl.



2.2, Pa3gensl IMCOUIUIHHBI (MOOY/Is1), KOMIIETEHIIMH U HHIHKATOPhI HX MTOCTHKEHHS,

dopMupyembie IpH H3YYEHHH

Koanbl
No HaumenoBaHue Konm HHI[HK:TOPOB
a311-ena pa3gena TemsbI pa3ae10B JUHCHUIIIHHBI dbopmMupyemoi TOCTHKeHHsI
p OTHUCIHILTHHBI KOMIIeTeHITHH o
KOMIIEeTeHITHH
1 2 3 4 5
1. MexaHuKa

3BYKOBbIE BONHEL. YJIBTPa3BYK U €TI0 UCIIONb30BaHUE
B MeOHIMHE

Beenenue ®u3uka - Hayka O IPUPOJE.
EcTecTBeHHOHAYUYHEIM METON IO3HAHUS, €ro
BO3MOKHOCTH ¥ T'PDAHULIEI IPUMEHUMOCTH.
MogenupoBanue ¢Gpu3nIeCKUX SABICHUN U
IIpOLeCcCOB. POJb 9KCIIEpUMEHTA U TEOPUU B
IIpoliecce IO3HAHUS NPUPOLLL. Pu3ndecKre 3aKOHEL.
OCHOBHEIE 37IEMEHTH (pU3N4YeCKON KapTUHEL MUDa.

MexaHU4YeCKOe IBUKEHUE U €T0 BUIHL.
[pencTaBnenusi: OTHOCUTENBHOCTb MEXaHUYECKOTO
oBuKeHus. CUCTEMEI 0TCYETA. XapaKTePUCTUKY
MEXaHWYECKOTO [BUKEHUS: TePEMEIIECHNE,
CKOPOCTb, YCKOPeHUe. Burl IBUKEHUS
(paBHOMEDHOE, PAaBHOYCKOPEHHOE) U UX
rpaduyeckoe onucaHue.

3akoHH ouHAMUKU HeioToHA. CUITHL B IPUPOTE.
[ToHATHS: YCKOPEHUE, MAacCa, PABHOYCKOPEHHOE
nBuXkeHUe - QOPMYIE: CKOPOCTH, YCKOPEHUST -
cMbIcTa U3MIECKUX 3aKOHOB KITaCCUYECKOUN
MEXaHWKH, BCEMUPHOTO TATOTEHUS, COXPaHEHUS
9Hepruu, uMmysnbca. JlabopaTopHas pa6oTa mo Teme

IOuuamuka. Cumbl B Ipupone B3aumopeiicTsue Tel.
[TpuHIUI CyEePIO3UIUH CUI. 3aKOHBl OUHAMUKHI
HrroToHa, CUIEL B IPUPOLE: YIPYTOCTh, TPEHNE,
cuya TAXKeCTU. 3aKOH BCEMUPHOT'0 TATOTEHUS.
HesecomocCTs.

3aKOHH COXPaHEHUS UMIYJbca. CMBICT PU3NIECKUX
3aKOHOB: KJITACCHUECKOM MEXaHWKM, BCEMUPHOTO
TATOTEHUS, COXPAHEHUST SHEPTUY, UMITYIIbCa.
JTaGopaTtopHas paboTa 110 TeMe

3aKOHHI COXPAHEHUS. 3aKOH COXPaHEHUS UMITyJIbCa
¥ PeaKTHUBHOe OBUXKeHUe. 3aKOH COXPaHEeHU
MeXaHU4YeCKol sHeprun. Pa6ora 1 MOITHOCTE.

V3yuyeHre 3aBUCUMOCTH [T€PHO/a KOIeGaHUH,
AMnnuTyna, Iepuof, 4acToTa KomeOaHwid.
JTaGopaTopHas paboTa 1Mo Teme

3BYKOBLIE BONHEL. YJIbTPA3BYK U €TI0 UCIIONb30BaHUE
B TEXHUKE U Me[uIliHe M CIIoIb30BaHue 3ByKa B
MeOWIKHE, UCIIO0Nb30BaHNe YIbTPa3ByKa B TEXHUKE
¥ Me[uIiHe

Mexaunyeckue KonebaHus U BOJIHE MeXaHu4YecKue
KonebaHusg. AMIIUTYHA, TEPUOT, YacToTa
KoneOanuii. CBOOGOIHbIE U BHIHYKIEHHEIE
Konebanus. Pe3oHaHc. MexaHWYeCKHEe BOJIHEL.
CBOMCTBa MEXaHUUYECKUX BOJH. [IJIMHA BOJIHEI.

3BYKOBEIE BOJIHEL. YIbTpa3ByK. CKOPOCTE 3BYKa.
I'poMkoCTh 3ByKa. BricoTa 3ByKa. YNIbTPa3ByK U €T0
UCIONIb30BaHNE B TEXHUKE U MeOULNHE




CemuHap 1o TeMe «Mexanuka» CucreMaTu3alius,
3aKpeIieHre 3HaHUM 110 JaHHOU TeMe.

MornekynsipHas
duzmka.
TepMmogrHaMuKa

Macca u pa3Mepsl MOJIEKYIT

ArperaTHbIE COCTOSIHUS BellleCTBa

BzaumHbIe IIpeBpallleHuda KUOKOCTEH U ra3oB

YpaBHeHUE COCTOSIHUSA UIealbHOoro ra3a. I'a3osele
3aKOoHHL. du3nyeckas MOIeNb Pa3psKEeHHOro rasa -
WOeanbHBIY ra3; GU3N4eCKU CMEICI IOHATUS
nasnenue rasa B MKT; ocHOBHOe ypaBHEHUE
MOJIEKYNIIPHO-KUHETUYECKOU TeOPUH UIealbHOI0
rasa; CKOPOCTb MOJIEKYJI Fa3a; ra30Bble 3aKOHE;
KOJIM4eCTBeHHEIE (DOPMEI Fa30BEIX 3aKOHOB;
rpaduueckoe pencTaBieHNe ITa30BLIX 3aKOHOB.
JTaGopaTopHas paboTa 1Mo Teme

Habmromenre pocTa KPUCTAIIOB M3 PacTBOpa

OnpeneneHue KOHIIEHTPAIUU MOJIEKYJT ¥ UX YUCIIA B
nomemeHny Ou3nyeckre BeUIUHEL U UX
U3MepeHNe; ypaBHEHUE COCTOSTHUS UIEalbHOT0
rasa; mocTostHHas BonbiMana. JlJabopaTopHas
pabora o Teme

Macca u pa3meps! Monekyn. Mcropus
aTOMUCTUYECKUX yueHuH. HabmomeHus 1 OIbITH,
IIOATBEPXKAAIINEe aTOMHO-MOJIEKY/ISIPHOE CTPOEHUE
BelecTBa. Macca U pa3Mephl MOJIEKYII.

TemnmoBoe mBUKeHHUE. TEIIOBOE IBUKEHUE.
AGcomoTHAS TeMIIepaTypa Kak Mepa CpegHei
KMHETUYECKON SHEePTUU YaCTHII.

Koucynbramuu

Htorosoe 3aHsatue O600IIeHNE TIPOHIEHHOT0
MaTrepHaa.

Wnpeansubii ra3. U3onpoueccel Mopens uneanbHOr0
ra3a. CBgI3b MeXMY laBleHUEM U CpefHel
KHHETUYEeCKOU S3Heprueyr MoieKys rasa. OCHOBHOe
ypaBHEHWE MOJIEKYISIPHO-KHHETUYECKOM TeOpUHU
WOeanbHOTO0 ra3a. YpaBHEHUE COCTOSTHUS
HJIeaJIbHOTO ra3a Kak CJIeCTBHE OCHOBHOTO
VPaBHEHUS MOJIEKYIAPHO-KUHETUYECKON TEOPUU
Ta30B U €T0 YaCTHBIE CITydau fJjisl TOCTOSHHOU
TeMIIepPaTypEl, IOCTOSIHHOTO 00beMa U IIOCTOSTHHOTO
IaBJICHUS.

Mopens cTpoeHus XKUOKOCTH. I10BEpXHOCTHOE
HaTsKeHue U CMa4yrBaHue Mofenb CTPOeHUs
KUAKOCTU. OCOOEHHOCTH XKUOKOTO COCTOSHUS
BellleCTBa. B3auMHbIe IpeBpallleHUs XKUOKOCTEN U
ra3oB. HacrlllleHHBIE U HEeHACHIIEHHEIE TTapkhl.
BrnaxnocTh Bo3ayxa. CBOMCTBA KUAKOCTH.
[ToBepxHOCTHAas 3Heprus. [lIoBepXHOCTHOE
HaTsxeHue. CmauuBanue. KanunnsapHele SBI€HUS




Mogenb cTpoeHUs TBEPALIX Tel. AMOpdHEIE
BellleCTBa Monenb CTPOEHUS TBEPHLIX Tel.
MexaHn4eckue CBOUCTBa TBEPALIX TeIL.
MexaHn4eckue CBOUCTBa TBEPALIX TN U
MaTepHaoB: YIPYTroCTh, IPOYHOCTE, IJTACTUYHOCTD.
Co3maHue MaTepuanoB ¢ HEOOXOTUMEIMU
TEeXHUYECKUMU CBOMCTBaMU. AMOP(QHEIE BEIECTBA U
KUOKUE KPUCTaIIbl. FI3MeHeHus arperaTHEX
COCTOSIHUU BellleCTBa

[TepBhIli 3aKOH TEPMOOUHAMUKHN. BTOPOii 3aK0H
TePMOOWHAMHUKY BHYTpeHHss aHeprus u paboTa
rasa. [TepBHIif 3aK0H TepMonuHaMuKu. O6paTuMbIe
1 HeoOpaTuMEIe mpoIieccH. - HeoOpaTuMocTh
TEIIJIOBBIX IIPOIECCOB. BTOpOii 3aK0H
TePMOJIMHAMUKHU U €T0 CTaTUCTUUECKUI CMBICIT

Cemunap «OcuoBsl MKT 1 TepMOHHaMUKU»
CucremaTu3aliys, 3aKpeljieHue 3HaHUM 110 JaHHOU
TeMe.

HToroBoe 3aHsATHE. «YUYEHBIE, OCTABUBIIILE CIIET B
HCTOPUU Pa3BUTUS «MOJEKyISPHO-KHHETUUECKON
Teopuu» U «TepMOOUHAMUKU».

SHeKTPOJII/IHaMI/IKa

JJIeKTpruYecKuy TOK. XapaKTepUCTHKA 10J11.3aK0H
Owma m1s yyacTKa Ienu

3Jakon OMa [ng ydacTKa uenu. [locnemoBaTensHOe
coequHEHNE MTPOBOTHUKOB. [lapaniensHoe
COefVHEeHNe IPOBOJHUKOB. 3aKOH OMa [ y4acTKa
menu. JlTabopaTopHas paboTa o TeMe

[TepemenHbI# TOK. TpanchopmaTop

CseToBrIe BOJIHBL CKOPOCTH CBETAQ; IIPUHIIUIL
T'tofiTeHca; 3aKOH OTPaKeHUE ¥ PeIOMIIeHHe
CBeTa; a0CONMIOTHEIM U OTHOCUTEJIHHEIN TOKa3aTeNnn
IIPEJIOMIIEHHUS CBETA; SIBIIEHNUE MOJTHOEe 0TPaXkKeHue
CBeTa, YCIIOBUE €r0 BO3HUKHOBEHUs. JlabopaTopHas
paboTa mo Teme

[Tpou3BOJCTRBO, Tepefada U MOTpebIeHne
37IeKTPOSHEPTUU

3aKOHH OTpaxKeHus Xof My4yel B IpU3Me;
aOCOMIOTHEIA ¥ OTHOCHUTE IbHEIHA [T0KA3aTeIH
mpeoMIeHus cBeTa. JlabopaTtopHas pabora mo
TeMe

3HeKTpOMaTHI/ITHHe BOJIHBI

KonTtponbHas pabora O6001IeHre 3HaHUH 110
pasgenam JneKTpopuHaMuKa u OnTuKa

CBeT KakK 9JIEKTPOMarHuTHadA BOJIHA

Bunget 9JIEKTPOMArHUTHEIX HSqueHHﬁ, HX CBOHCTBa
U IIPpaKTH4YeCKue IIpuMeHeHu A

InekTpuyeckue 3apsanbl. 3akoH KymoHa.
B3aumopericTBue 3apsAKEHHBIX TeJl. DJIEKTPUUECKUU
3apsn. 3aKOH COXpaHeHUs 3JIeKTPUYECKOro 3apsza.

PaboTa 971eKTPUUECKOTr0 IIOJISI JIIEKTPHIECKOe
mone. HampsixKeHHOCTh moist. [IPOBOJHUKY U
[U3IIEKTPUKHU B BIEKTPUYECKOM IIOJIE.




JJIeKTprUYeCcKUu TOK. XapaKTePUCTUKY 0TI, 3aKOH
OwMa ps1 yuacTka nenu. [IoCTOSTHHBIN
9JIeKTpUyYecKuy Tok. Cuila TOKa, HalpskeHue,
3JIEKTPHUYECKOe CONPOTHBNIeHNE. 3aKoH OMa st
y4acTka nenu. [locinenoBaTebHOE U IapasiiebHOe
COeVHEHUS IPOBOIHUKOB.

3akoH OMa [ MONMHOM 1Henu. TemnmoBoe NelCcTBre
3JIEKTPUUYECKOr0 TOKa. 3akoH [[xkoynsi—JleHna.
MOIIIHOCTh 3JIEKTPUYECKOTO TOKaA

MarnauTHoe mone. MarauTHas UHIYKIKS.
MaruuTHoe mojie. [IocToSHHbBIE MarHUTH U
MarHUTHOe Ioe Toka. Cuna AMmepa.

JNEeKTPOU3MEPHUTEIBHEIE TPUOOPEL. [IpHHIKT
OEeUCTBUS 371€KTPOIBUTATES.
DNEeKTPON3MEPHUTETIBHEIE TPHOOPHL.

OnexkTpoMarHuTHasd HHAyKIUA. O C UHOYKINH.
fIBIIeHNE 3NEeKTPOMArHUTHON HHAYKLIUH.

[Tepemennsiil TOK. Tparcdopmarop. [TpuHnun
LEeUCTBUS 37IeKTpOTreHepaTopa. [lepeMeHHEl TOK.
Tpauchopmatop.

[Tpou3BOACTBO, IIepenada u IoTpedieHme
3MIeKTPO3Hepruu. [[pou3BOACTBO, Iepegaya u
moTpebeHne STeKTPOIHepruu. I1pobIeMb
sHeprocoepexenus. TexHNKa 0€30MacHOCTH B
00palleHny C SJIEKTPUYECKHUM TOKOM.

SJ'IeKTpOMal"HI/ITHI:Ie BOJIHEI. SHGKTPOMBFHI/ITHHS
U3JIy4YEeHUus SHGKTpOMaT‘HI/ITHOG II0Jie ¥
9JIEKTPOMArHUTHLEIE BOJIHHIL. CKOpOCTb
9JIEKTPOMArHUTHHIX BOJIH. HpI/IHI_II/IHI:I paouoCBA3U.

CBeT KakK 3/1eKTPOMarHuTHas BOJIHA. 3aKOHEI
oTpaxeHus CBeT KakK 3/IeKTPOMarHUTHas BOJIHA.
VuTepbepenuus u gudpaknus ceTa.

CTpOQHI/Ie aTOMa u
KBaHTOBasA (I)I/IBI/IKa

CBeTOBHIE KBAHTHL. [IefiCTBUE CBETA.
BO3HUKHOBEHUS YUEHUS O KBAHTAX; 3aKOHEL
doroaddexTa; xapaKTepuCTHKA U CBOMCTBA (POTOHA;
npuMeHeHne GoTosdbdekrTa Ha IPAKTUKE;
KBaHTOBHIE CBOMCTBA CBETa

Aromuas pusuxa. CTpoeHNE U MOLENN aTOMa;
IIOCTYJIQTHI Bopa; BBIHYKTIE€HHOE U3JIy4YEHHUeE;
CBOMCTBA JIa3€PHOr0 U3JIY4YEeHHUs; IPUHITUIL
mercTBuUs Ta3epoB. JlabopaTopHas paboTa o TeMe

CTpoeHMe aTOMHOTO siipa JKCIIEPUMEHTAIbHEIE
METOJIBL PETUCTPAINY 3apSKEHHEIX YaCTHII,
IIPUHIIWI WX NEeUCTBUS; PAfMOaKTUBHEIM paclap;
BU[IEI PAOMOAKTUBHOTO M3IyYEHNUs, UX IPUPOLIa U
CBOMCTBA; 3aKOH PAAMOaKTUBHOI'O PACIIAfia; COCTaB
sapa atoMa; GopMyna sfpa; U30TOIE]; SHEPTHUS
CBSI3M QTOMHEIX SIJIED; SIEPHbIE PEaKINH, UX
Knaccudukams. JlabopaTopHas paboTa 1o TeMe

KBanTOBaHue sHepruu. [IpUHIUI AEUCTBUS U
HCIIOJIb30BaHUE Jla3epa

3aueTHOoe 3aHATHE O0001IeHNEe TPOHIEHHOTO
MarepHuaia

CTpoeHre aTOMHOTO fAfpa. DHeprus cBi3u. CBI3b
MacChl ¥ 3Hepruu. dnepHas sHepreTUKa




CBeToBHIE KBAHTHL. [lelicTBUS cBeTa. KBaHTOBaHUE
sHepruu ['unotesa Ilnanka o kBaHTax. ®oT03hHEKT.
®oToH. BonHOBEIE U KOPIYCKYJISPHEIE CBOMCTBA
cBeTa. TexHUYeCKHe YCTPOUCTBa, OCHOBaHHEIE Ha
KCIIOoIb30BaHuu GoTosddekTa.

CTpoeHKe aTOMHOTO sigpa. PagroakTUBHEIE
W3JIeYEHUS U ¥ BO3[ENCTBUS Ha KUBOU OpPraHu3M
CTpoeHHe aTOMHOTO SApa. dHeprus cBsa3u. CBI3b
MacCH ¥ 9HepTUu. Bubl paguoakTHBHBIX
usnydyeHui. [ToHATHE paguanuy u
PaguoaKTHBHOCTH.

Cemunap «Ctpoenue aToMa. KBaHToBas ¢pusuka»
CucremaTu3aliys, 3aKpelieHrue 3HaHUM 110 JaHHOU
TeMe.




