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1. Ileau 1 3a1a4u OCBOEHHUS AUCHUILIMHBI

Heap AUCHUNIMHBI: TTOATOTOBKA 0aKalaBpOB IEJaroroB-PEIMETHUKOB K
MeJaroruueckol M MPOEKTHOM MAesATeNbHOCTH MO (u3uke B cepe OCHOBHOIO
o011ero, CpelHero 00IIEero 1 JTONOJHUTENHHOTO 00pa30BaHusl.

3amauyu IUCHMILIMHBI:

— W3YYUTh TPOIECCHl BO3HUKHOBEHHS M PACIpPOCTPAHCHUS H3IYYCHUS B
IIMPOKOM JIHAafa3oHEe YacTOT, €ro B3aUMOJICHCTBUS C BEIIECTBOM, IMPOIECCHI
paccestHusI U MOTJIOMIEHHUS B Pa3IMYHBIX cpeax; chopMupoBaTh MPEACTABICHUS O
KOPITYCKYJIIPHO-BOJTHOBOM MPUPOE U3ITYICHHUS;

— c(hopMHUpPOBAaTh HABBIKM 110 PEIICHHIO Pa3HO-YPOBHEBBIX (DU3UUICCKUX
3a1a4, TIOCTPOSHHUIO XOJa JIiyded M TMOJYYCHHUI0O HW300paKeHHWd NPEeIMETOB B
ONTHYECKUX MPUOOpaxX, MOCTAHOBKE M IPOBEACHUIO IMPOCTCUINX ONBITOB I10
JIEMOHCTPAIIUY U U3YYCHHUIO ONITHYCCKUX SIBIICHHM.

Kpome Toro, ogHON M3 3a7a4 M3ydeHUs] JAHHOTO Kypca SBIISETCS HAy4IHO-
oOpa3oBareipHOe, MPO(PECCHOHATEHO-TPYIOBOE  BOCIHUTAHUE  OOYYArOIIUXCS
IIOCPEJICTBOM  COJACP)KAHUS JUCIHUIUIMHBI W aKTyaJIbHBIX BOCIHMTATEIbHBIX
TE€XHOJIOTHM.

2. llepeyeHb NJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHUs M0 AUCHUIIHHE

B pesynbrare OCBOEHHS ITUCHUIUIMHBI OOYYAIOIIMKUCS JOJKEH OCBOUTH
KOMIIETEHIUIO:

CnocoOeH OCyIIeCTBIATh TEAarorMueckKyro JAesTeIbHOCTh Ha OCHOBE
crenuaabHbIX HaydHbIX 3HaHuH (OITK-8)

Kon u conepxanne MHAMKAaTOPOB KOMIIETEHLINH

NOIIK-8.1. [IemMoHCTpUpYyeT BIaJ€HUE CHUCTEMOM CIEIUAJIbHBIX HAaYYHBIX
3HaHUH B NMPEIMETHON 00JIaCTH.

NOIIK-8.2. IlpumeHsieT  cHelnuaabHbIE  MPEIMETHBIE  3HAHUS B
NEeJarornyecKou eI TENbHOCTH MO HAMPABIEHHOCTH IPOrPaMMBI.

3HATh

— MMPUPOIY W CBOMCTBA ONTUYECKOTO U3ITYYCHUS, IPOLECCHI €0 PACIPOCTPAHECHUS;
— SIBJICHMSI B3aUMO/ICHCTBUS CBETA U BEIIECTBA;

— 3aKOHBI T€OMETPUYECKOM, BOJTHOBOM U KBAHTOBOW ONTHUKHU;

— KJJACCUYECKYIO M KBAHTOBYIO TEOPHUIO U3JTYUCHMUS,

yMeTh

— ONPENEIIATh JJIWHY BOJIHBI CBETA, MTOKA3ATENIM MPEJTOMIICHUS KUIKUX U TBEPABIX
TeJ, JUHEHHBIC pa3Mephbl MPErpaj Mo SBJICHUSAM TOTJIOMICHUS, UHTePp(PEPECHINH,
nudpaKIuu, MOJSIPU3allnH;

— CTPOMTHb XOJ JIydeH U H300paKCHHS TMPEIMETOB B JIMH3aX, 3€pKaiax,
JMCTIEPCUOHHBIX U JU(PPAKIIMOHHBIX ONTHYECKUX CUCTEMAX;

— 00BACHATHh 3aKOHOMEPHOCTH B3aMMOJICHCTBHSI CBETA M BEIIECTBA C TOYKH 3PCHUS
KOPITYCKYJISIPHOM U BOJIHOBOW T€OPHH;

— CTaBHUTH JIEMOHCTPAIIMOHHBINA SKCIEPUMEHT U HAIAKUBAThH alllapaTtypy
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BJa/IeTh
— MeTOoJaMu aHaiu3a (QU3NYECKOM CHUTyallud M0Opu pa3paboTKe MOAeNU
(u3HUecKoro ABJICHUS U BbIOOpE crioco0a perieHus Gpu3nueckon 3aaauu;

— COBPEMEHHBIMU (PU3UYECKUMH TEOPHUSIMH IS OOBSICHEHHS ONITUYECKHUX SBICHUH
B PA3NIUYHBIX CPEAAX;

— HaBBIKAMHU W TIPUEMaMU IPOBEACHHS IEMOHCTPAIIHOHHOTO SKCIIEPUMEHTA,

— BJIaJICTh HABBIKAMU U METOJMKON U3MEPEHU 1 00pabOTKH SKCIIEPUMEHTATBHBIX
TaHHBIX.

3. Mecro aucuuniannsel B ctpykrype OII BO

JIMCIMITITMNHA OTHOCUTCS K 00sI13aTENIbHOM YacTh y4eOHOTo TuIaHa OaKaiaBpoOB
HampaBieHuss MOoATOTOBKH «llegarornyeckoe oOpa3oBaHWE)» HAIMPABICHHOCTH
«Matematuka, pusuka». M3yuyaercs B 6 cemecTpe o0yueHHUs.

ConeprxkaHre TUCITUTUTMHBI OXBATHIBACT OCHOBHBIC CBEJICHHSI. O BOJHOBOU W
KOPITYCKYJIIPHOU TIPUPOJIC CBETA, CBOMCTBAX ONTHYECKOTO M3JIYUCHHS, MpoIieccax
€ro pacnpoCTpPaHCHUS W SBJIICHHUSX, HAOII0IaeMbIX MPU B3aUMOJICHCTBUU CBETA W
BEIICCTBA; YCTPOMCTBE CHEKTPAIBHBIX ONTHYCCKUX IPUOOPOB, MPHUHIIAIIAX
JNCHCTBUS M  YCTPOWCTBE KBAHTOBBIX TI'€HEPATOPOB; DJJIEMEHTAX ONTHKH
AQHU30TPOITHBIX CPEJl; KBAHTOBOW M HEJIMHCHHOW ONTUKHU. 3a1adycii Kypca SBISICTCS
TaK)Ke pa3BUTHE (DU3UUYECKOTO MBIIIUICHUS, PACIIUPEHUE KPYro3opa Mpu U3yUeHUH
3aKOHOB MPHUPOJIbI, POPMUPOBAHUE HAYYHOTO MUPOBO33PEHUS 00yUaIOIIUXCS.

[lepen u3ydennem AUCHUIUIMHBI «ONTHKa» OOyYarOMIMICS HOJIKEH UMETh
Npe/CTaBleHusT 00 OCHOBHBIX CBOMCTBaxX CBeTa, 3aKOHAX T'€OMETPUYECKON W
BOJIHOBOM OITHKH Ha ypOBHE Kypca (pU3MKH cpefHeil mKOoibl, (yHIaMEHTAIbHbIX
3aKOHAX COXPAaHEHUS M BaXXHEHIIMX MEepBBIX MpuHIUNax ¢usuku. TpebGyembie
KOMIIETEHIIMM HAa MUHUMAJbLHOM U CpeJHEM YpOBHE (OPMHPYIOTCS B paMKax
muciiuine - «Mexanukay, «MonekynapHas —Qusukuy, «NEKTPUYECTBO U
MarHeTusm», «OO0mmuil ¢Gu3nyeckuii mpakTUKym», «JIMHEilHble U HeTUHEHHBIE
ypaBHEHUS (PU3UKUY.

OcBoeHue MaHHOW AMCIUIUIMHBI HEOOXOAMMO KaK MpPEAIIeCTBYIOLIEEe s
MIPOXOXKIEHUSI TPOU3BOJCTBEHHON TNPAKTUKHU, HAMUCAHUS KypCOBOW pabOTHI, a
TaKOKe IS CIENYIOMUX MPOPUIBHBIX JUCHHUIUIMH: «MeToauka MpernoiaBaHus
busuka», «ATomMHas U sAepHas QU3NKa», B paMKaxX KOTOPBIX OyJeT 3aKOHUYEHO
dbopMupoBaHUE 3aSBICHHBIX B JAHHOW JUCITUTUTMHE KOMIICTCHITHI.

4. O0beM TUCHUILINHBI

4.1. O0beM JUCUMIVIMHBI B 32a4€THBIX eIUHULAX ¢ YKa3aHUEM
aKaJieMHYeCKHX YacOB M BUAbI y4eOHOH padoThl

Bunbl yueOHoI paboThl, Ounast popma
OO011ast TPYI0OEMKOCTh B 3aU€THBIX €TMHUIAX 6
OO6u1ast TPYIOEMKOCTh B Hacax 216




AyZIMTOpHBIE 3aHTHUS B 4acaX, B TOM YHCIIE:

80

Jlexiuu 24
[IpakTHueckue 3aHATUS 28
JlabopaTtopHble 3aHsATUs 28
[IpakTyeckas MoJIroToBKa 0
CamocrosiTesnbHas paboTa B yacax 97,65 + 36

dopMa IPOMEKYTOUYHOM ATTECTALNU

Dx3ameH 6 cemectp — 0,35
yaca

KoHcynpTanus k 5K3aMeHy
(2 gaca)

4.2. O0beM KOHTAKTHOM padoThl Ha 1 00y4yaromerocs

Bujibl yueOHbBIX 3aHATUN

Ounast popma

Jlexiuun 24
[IpakTHueckue 3aHITUS 28
JlaGopaTopHbie 3aHATHUS 28
KoHncynpranuu 2
3ayeT/3aueThl —
DK3aMeH/PK3aMEHBI 0,35
KypcoBsie paboThI —
KypcoBsie npoeKThI —
[TpakTyeckas moaroToBKa —
Bcero 82,35

5. Conep:kanue TUCUUILUINHBI, CTPYKTYPUPOBAaHHOE 0 TeMaM (pa3aesiam), ¢
yKa3aHHeM KOJIU4YeCcTBA YaCOB M BU/0B 3aHSITHIA

5.1 TemaTuveckuii NJIaH y4eOHOM QM CIUTIHMHBI

Ne | Ha3zBanme pasnena, tembl | Beero AyauTOpHBIE \
3. e./uac | Jleku | [Ipakr. | JJabop. (CamocT.
paboTsl paboTa
1 | OcHOBBI IEKTPOMArHUTHON 10 2 2 — 6
TEOpPUU CBETA
2 | 'eomeTpuueckast ONTUKa 29,65 2 6 6 15,65
3 | SIBnenue uHTEpPEpECHITNH 30 2 4 6 18
cBeTa
4 | SABnenue nudpaxiys 32 4 6 6 16
5 | Ionsipuzanus ceera 16 2 2 4 8
6 | B3aumopeiicTBue U3TydeHUS 14 2 2 2 8
C BEIIECTBOM
/ | TemnoBoe U3nydeHue 12 2 2 2 6
8 | DkcmepuMeHTaIbHOE 18 4 |4 2 8
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000CHOBaHHUE KBAHTOBBIX
CBOWCTB CBETa

9 | Ycunenue u renepauus 8 2 — - 6
cBera. Jlazepsl. Henunerinbie
ONITUYECKUE SIBICHUS

10 | ®ynnameHTalIbHbBIE 8 2 — — 6
npo0JIeMbl COBPEMEHHOU
bu3uKu

DK3aMeH 36 - - - 36

HKP (xoHCynbpTanUs K 235 _ _ _ _
9K3aMEHY, dK3aMEH) ’

Bcero 216 24 28 28 197,65+ 36

5.2. Copep:xanue

TEMA 1. OcHOBBI 3JIEKTPOMArHUTHOW TeOpHMHM CBeTa. YpaBHEHUE
chepuueckoil u T1IOCKOM BoJHBL. Bektop VYmosa-IloiiHTuHra. @®oTOMeTpus.
da3oBas u rpymnmnosas ckopocTs ceeta. opmyna Pasiest nis rpynoBoi CKOpOCTH.

TEMA 2. Teomerpuyeckas ONTHKA. 3aKOHbBl TE€OMETPUYECKON OITHKHU.
[Tpunuun ®@epma. OnTuueckas cuiaa NOBEPXHOCTH, JUH3, 3epkai. Dopmyna A6Oe.
Teopus abeppanuii. OnTudyeckue npudOpBHI.

TEMA 3. lntepdepenuusi cBera. KorepentHocTh BoH. MHTEpdEepeHITMOHHbBIE
cxembl. MHTEepdepeHnrss B TOHKMX MJIEHKaX. MHorojydeBass MHTepdepeHIus.
HNuTepdepomerpsl.

TEMA 4. Jludpakuus cBera. [Ipunmun ['toiirenca-®penens. [lonstue o Teopuu
mudpakiun Kupxroda. Xapakrepuctuku nudpakiimonHoi pemetku. Judpakmumus
U CIEKTpaJIbHBIN aHanu3. OCHOBBI roorpadum.

TEMA 5. Ioasipuzanus cBera. OTpakeHUE U MPETOMIICHUE CBETAa HA T'PAHUIIEC
paszaena

M30TPONHBIX JIUAJEKTPUKOB. (CBETOBbIE BOJHBI B AHU3OTPOIHBIX CpeAax.
NuTepdepeHnuss MONSIpU30BAaHHBIX  BOJH. VIHIyIUpoBaHHAasT  aHU30TPOIIHS
ONTUYECKUX CBOWCTB.

TEMA 6. B3aumoneiicTBue H3JIy4eHHUs ¢ BemecTBOM. 3akoH byrepa-Jlambepra-
bepa. Paccesnune cBera, 3akoH Paned. Jlucnepcuss ceera. HopmanpHas wu
AHOMAJIbHAS TUCIIEPCHSL.

TEMA 7. TemwioBoe u3jiydyeHue KOHACHCHUPOBAHHBIX cpel. 3aKOHBI TEIIOBOTO
m3nydyenusa. l[unoreza Ilmanka o kBaHTax. OmnTUYeckass MUPOMETPUS.
KopnyckynsipHO-BOJIHOBOUM Jyainu3M.



TEMA 8. JkcnepuMeHTabHOe 000CHOBAHHE KBAHTOBBIX CBOWCTB CBeTa.
Buemnuit  ¢potorddexr. Onbitel CTONETOBA, YpaBHEHHE OWHIITEWHA, OMBITHI
Mumukena. JlaBnenue cera. Onbithl JIeOenesa. Dpdext KomnroHa.

TEMA 9. OcHOBbI KBAaHTOBO#l TeOpPUM H3JIy4YeHHsl. YCWICHHE M TEHEpALUs
cBera. Jlazepsl. HenmnHENHBIE ONITUYECKUE SIBIICHUS.

TEMA 10. ®ynapameHTaIbHbIE NMPO00JeMbl COBPEMEHHOI (PU3HMKM, NpOrpece
HAayKd M TEXHOJIOTUM B TPETHEM ThICSUEIETUU. KBaHTOBO-PENSTUBUCTCKUEC
MPEJICTABICHUS, HEJIWHEHHBIC, HEPABHOBECHBIC, JBOJIOLMOHHBIE TMPUHIMUIBI —
OCHOBa COBPEMEHHOW Hay4YHO-UH(OPMAIIMOHHON KapTUHBI MUPA.

6. MeToanueckue MaTepuabl Visl 00y4aI0 M XCH 110 OCBOCHHUIO
AUCHUTITTHHBI

JIJIsl pyKOBOJICTBA CaMOCTOSATEIBLHON PabOTO CTYACHTOB W3JIaHbI Y4cOHBIC
[OCOOUS:

|. Tananuesa M.JI., Moucees b.M. Onruka: MeTOAHYECKHE
PeKOMEeHAAUMU ISl OPraHU3aliHu CAMOCTOSAITELHOI PadoThl CTYJAE€HTOB.—
Koctpoma: U3a-Bo KI'Y um. H.A.Hekpacosa, 2007 - 91 cp.

Il. I'ananyeea M. JI., Myxauésa T.J/I. AtomHass ¢u3uka @ y4eOHO-
MeTOAUYEeCKOoe Mmoco0ue sl OpPraHM3alMM CaMOCTOAATEJbHOH PadoThI
cryaeHToB : B 2 4. — Y. 1. KBantoBas ontuka. — Koctpoma : Koctpomckoi
rocyJIapCTBeHHBIN yHUBepcuTeT, 2019,

B nocobusix naHbl MOApPOOHBIE PEKOMEHAAIMH JUIsI CaMOCTOSITEIbHON
MOJITOTOBKM CTYICHTOB K CEMHUHApPCKUM U Ja0OpaTOPHBIM 3aHATHSM  TIO
r€OMETPUYECKOM, BOJJHOBON M KBAaHTOBOM ONTHKE B paMKax Kypca oOred Gpu3nky.
[IpuBenaeHbl BOMPOCH! AJII CAMOKOHTPOJI, TPEHUPOBOYHBIE U TECTOBBIE y4eOHO-
UCCIIEIOBATEIbCKUE  3aJaHusg Uil (OPMHUPOBAHUS  DKCIEPUMEHTAIBHBIX,
rpauuecKnx M pacueTHO-aHAIUTUYECKUX YMEHUH 10 BCEM TEMaM Kypca, a TaKxKe
CIIUCOK JIUTEPATypbl C yKa3aHWEM TJaB M maparpadoB I U3YYCHHUS KaKIOH
TEMBI.

B kadecTBe pexoMeHIamUii MOXHO BBLACIHUTH CIEAYIOIIHE OCOOEHHOCTU
OpraHu3anuu y4eOHOro mpoiecca o Kypcy ONTUKH:

1. Ha nepBoii Henene 4 cemecTpa MNpenofaBaresib JOBOAUT [0 CBEICHHS
CTYJICHTOB MH(OPMALMIO O COACPKAaHUU U 00BEME CAaMOCTOSATEIHHOM PabOTHI TIO
Kypcy, hopMax KOHTPOJIS,, CPOKAX OTYETHOCTH, KOHTPOJIBHBIX paboTax, METOIUKE
JOMyCKa K 9K3aMEHY B KOHIIE CEeMecTpa, yueOHOW JHUTepaTtype, B TOM YHCIE O
CTPYKTYp€E MOCOOU.

2. Ha mepBoM BBOJHOM MPaKTUYECKOM (WM JJAOOPATOPHOM) 3aHITHH, KOTJA Y
CTYyICHTOB €II€ HET HHU JIEKUWWA, HU KOHCIEKTOB, HM NOCOOMM HX clienyeT
MO3HAKOMHUTDH C MOMOIIBIO JTEMOHCTPAMOHHOTO AKCIEPUMEHTAa € OCHOBHBIMH



ONTHYECKUMHU ABJIEHUAMH, KOTOpBIe OyAyT U3y4yathcs B Kypce. Takas MeToauKa
IIPOBECHYSI BBOJHOTI'O 3aHATHS IPECIENYET CIEAYIOIINE LENHN:

o chopMHpOBaTh MpEACTaBICHHE OO0 3KCIEpPUMEHTAJbHOM 0Oasuce
ONTUYECKUX TEOPUM (TEOPUU ONTHUECKUX U300paKEHUI. BOJIHOBOI TEOPUN);

o 0030pHO MOBTOPUTH OCHOBHBIE MOHATHSA M 3aKOHBI IIKOJBHOIO Kypca
OIITUKU;

o IIO3HAKOMUTB CTYIEHTOB C MpoleccoM (HU3NUECKOr0 MOAEIUPOBAHUS; C
MOMOIIBIO MPOCTEUIINX ONTHUYECKUX HHCTPYMEHTOB IOKa3aTh MOJENH TJiasa,
IEPUCKOIIA, COJHEYHOr0 M JIYHHOTO 3aTMEHuil., (oroammapara, TejlecKona,
BOJIOKOHHO-  ONTHUYECKUX YCTPOWCTB, MPHU3MEHHOTO U  JUPPAKIHOHHOTO
crekTporpadoB u JIp.

o BBI3BaTh MHTEPEC K MPEAMETY; C IHOMOUIbI 1poOIeMHbIX BOIPOCOB
HAaCTPOUTh HAa TBOPUYECKOE OTHOLIEHUE K PELIEHUIO TPYAHBIX BOIIPOCOB;
o YCTAHOBUTH  TICUXOJOTMYECKMH KOHTAKT U  C€O3JaTh aTMocdepy

TBOPUYECKOI'O0 COTPYAHMYECTBA B IIPOLIECCE COBMECTHOTO IMOMCKAa OOBSCHEHUS
3araJIoOYHBIX MOKA ONTUYECKUX SIBJICHUH;

o MIPOBECTH KAYECTBEHHYIO IMPEIBAPUTEIIBHYIO TUArHOCTUKY OCTATOYHBIX
3HAHUHW U YPOBHS JJOTMUECKOTO MBIIIUICHUS, BBISIBUTh I'PYIITY HanbOoJee CUIbHBIX U
Hanbosiee cIabbIX MO YPOBHIO IMOJTOTOBKU CTYJIEHTOB.

3. B crpykTtype Kypca ONTHKA CJIeAyeT BBIACIUTh, TpuU  OJIOKa:
cooeparcameibHblil (oH  HOpMHUpYETCS  TOCCTaHJIapTOM oOpa3zoBaHus),
onepayuorHo-oessmenbHocmuolll (MOATAIHAs y4yeOHas CaMOCTOsTeNIbHas paboTa
CTyJI€HTa B TEPMHUHAX JICWCTBUM: HAWTH. W3Y4YUTh, BBIIEIUTh. OOOCHOBATH.
OOBSCHUTH, HANKMCaTh, OLEHUTH, U300pa3UTh, MEPEUUCIUTH, BBIBECTH (HOpMyITy,
JaTh OMpe/esieHre, PEeIInTh 3a/lauy) U OpeaHu3ayUuoHHbIl (HOPMUPOBAHUE CPOKOB
BBITIOJTHEHUS 3aJlaHui U POpMbI KOHTpoOJis). Bropoit u TpeTuit 010ku moapoOHO
NPEJICTABIICHBI B IIOCOOMSIX.

4. Ha 3aHATHSAX CTYIAEHT 3HAKOMHUTCS CO CTPYKTYypou (hHM3UYECKOW TCOPHH, C
METOJIOJIOTHEH HAyYHOTO IO3HAHMS, C JABYMS METOJAaMH Tpoliecca MO3HAHUS
(TEeOpeTHYeCKUM U DKCIIEPUMEHTATBHBIM) Ha MPUMEPE MCTOPUYECKOTO Pa3BUTHUSA
B3IJISIZIOB HA MIPUPOY CBETA W MOITAMHOTO (DOPMUPOBAHUM HAYYHOU (DU3HUECKOM
KapTUHBI MUPA.

5. Ilpu YTeHHMH IEKIMOHHOTO Kypca HYKHO YYUTHIBaTh OOIIMN YpPOBEHB
Pa3BUTHS U YPOBEHb (DM3NKO-MAaTEMaTUYECKON MOJITOTOBKHU CTYAeHTOB. [loaToMmy,
KpOME€ OMOpbl Ha OAWH W3 OCHOBHBIX OUOAKMUYECKUX HPUHYUNOE — NPUHYUN
pazeumusi, JEKTOP IOJDKEH OMUPAThCI Ha 08a Opyeux BadCHeuuwux HpuHyund
00yueHusi — NPUHYUn OOCMYNHOCMU U NPUHYUN NOIMANHO20 HOPMUPOBAHUSL
YueOHbIX yMeHull, HAPUMep, TMPH H3YUYCHHH CHayala T€OMETPHUUYECKOTO, 3aTeM
TUGPaKIUOHHOTO, MOTOM TOJOTPadUUECKOro H300paKeHUN OOBEKTOB; IPYTrou
MpuMep — ONUCAHUE TUPPAKIHUOHHBIX KAPTHUH C BOJIHOBOM M KBAHTOBOM TOYEK
3penus. Takoil MOAXO0J] MO3BOJUT CPOPMHUPOBATH 0A30BYIO CHUCTEMY 3HAHHN Ha
OCHOBE 3KCIIEPUMEHTAIBHOTO METOJAa U MEPBUYHOIO OOOOIIEHHS Ha YpOBHE
MOHATHH W 3aKOHOB C TIOCIEAYIONINM TEOPETHUYECKUM OOOOIIEHHEM Ha YpPOBHE
TEOPUU U €CTECTBEHHOHAYYHOU KapTUHBI MUpA.




6. Ha npakthueckoM 3aHATHM MOMHUMO TPAAUIMOHHOIO METOJA PEIICHHS
TUMOBBIX 3a1a4 Ha JOCKE CIIeAyeT NPUMEHSATb couemaHue meopemuideckozo u
9KCNepUMEHRMAanIbHO20 METOJIOB. KomnnekcHblit METOJ o0beuHSET
PENPOAYKTUBHBIN. IBPUCTUUYECKUNA U HUCCIIENOBATEIBCKUN IMOAXOABl K PELICHUIO
3a/1ayu, CTUMYJIUPYET yueOHO-TI03HABATEIbHYIO AESITEIIbHOCTD CTY/IEHTOB.

7. Ha nexkumsx  HCHOJNB3YyeTCSI B OCHOBHOM  00bACHUMENbHO-
ULIIOCMPAMUGHBLIL METOJ U3JI0KECHUS Marepuaia OIopou Ha
0EMOHCMPAUUOHHBLI  DKCTIEpUMEHT  (MPOBOAMMBIN B JlabopaTopuu) MO
ceomempuueckou ontuke (JIMH3bL, ONTHYECKHE MEPEHOCHbIE NPHOOpHI, HAOOP
ONTUYECKUX JETAIEH, ONTHYECKas CKaMbsl C pEUTEpaMH, OCBETUTEIIEM,
KPENEeXKHBIMU ~ 3JIEMEHTaMU) U 607IHOG0U  ONTUKE (Ja3epbl, TOHUOMETPHI,
IUQPPAKIUOHHBIE  PElIeTKH,  IIeJIM;  YCTaHOBKa C  CAaHTHUMETPOBBIMU
ANIEKTPOMArHUTHBIMM BOJIHAMU. WU HA2AAOHbBle TIOCOOMs: TaOJMIIbl, TUIaKaThl,
dororpadun, yueOHbIE KOMMBIOTEPHBIE (PUIbMBI, MPE3CHTALMU, PETNPOAYKIIHH
KapTUH BEJTUKHUX XYJI0KHUKOB C M300paKEHUEM ONTUYECKUX SIBIICHUN B MPUPOJIE ,
anbO0OMBbl C WUIIOCTPATUBHBIMM MaTepHajlaMd K TMPAKTUYECKUM 3aHATUSIM B
HECMEUUAIU3UPOBAHHBIX ayauToOpusiX. CTyIEHTOB CIEIYyET MO3HAKOMUTh C
METOAaMU  HpPOOIeMHON TIOCTAHOBKM BONPOCOB KaK IIpU  MPOBEICHUU
JEMOHCTPALMOHHOI'0 3KCIIEPUMEHTA, TaK U IIPU PELICHUU JIKCIIEPUMEHTAIBHBIX U
pacyeTHhIX (PU3NYECKUX 3a]1ay.

6.1. CamocrosiTesibHAst padoTa 00y4arOIUXCS MO JUCHUIINHE (MOTYJIIO)

Ne Paznen 3ananue | Yacsl MeTtonuueckue dopMma
n/n (Tema) PEeKOMEHIAIUN 110 KOHTPOJIA
AUCHUTTHHBI BBINOJIHEHU IO
3alaHus
1 | OcHOBBI Nzyuenne 6 [Tocobue I, c. 6 —9, BricTymieHue
3JIEKTPOMAard | JUTEpPaTyphl, (cM. BbIIIIE) Ha CEMUHapeE.
UTHOM TEOPHH | pelIeHue CobecenoBanue
cBeTa 3as1a4y Mo 3a7a4am
2 | 'eomerpuuec | U3ydennue 15,65 3aimra I0M.
Kasi ONTHKA JIUTEPATYpPhI C.33-53 mocobus | CaMOCTOSIT
peuieHue paboTHI.
VHIVMBUIyall Tect
BHBIX
3aJaHAN
3 | Uarepdepent | Uzyduenue 18 Tect
WU CBETa JUTEPATYPHI. C.10-23 noco0us | CobecenoBanue
Pemenue 10 JIOM.
WHIUBHTYaJ caMocT. pabore
BHBIX
3aJaHNAN
4 | Judpakuus | O630p 16 Tect
CBeTa JUTEPATYPHI, C. 24-32 nocobusi |  |CobGecenoBanue




perieHue 10 JIOM.
UHAUBUAYAT camocT. pabore
BHBIX
3ajaHUN
5 | [onspuzamus | Usyuenue 8 Tect
CBeTa JUTEPaTYpHI, C.54-59 noco0us | CobecenoBanue
penieHue 10 JIOM.
UHAUBUAYAT camocT. pabore
BHBIX
3ajaHUN
6 | B3aumoneiict | Usyuenue 8
BUE JIUTEPaTypbl C.60-61 moco0bus | KoHTponbHas
U3ITyYEHUS C | peleHue pabora
BEILIECTBOM WUHIUBUIYAT
BHBIX
3aJITaHuN
7 | TermoBoe Nzyuenue 6 Tect
U3JIy4eHUe JUTEPATYPhI C. 62- 66 mocobuss I  |CobGecenoBanue
penieHue
WUHIUBUIYAT
BHBIX
3aJTaHuN
8 | DkcrepuMeHT 8 Tect
alIbHOE Nzyuenne C. 8 -39 mocoous I |CobOecenoBanue
000CHOBaHHUE | IUTEPATYPHI
KBaHTOBBIX MOJICOTOBKA
CBOMCTB K CEMHUHApY
cBeTa
9 | Ycunenue u 6
reHepanus C. 67-68 mocodusa I |CobecenoBanue
N3yuenue
CBeTa.
TMaseps. JUTEPATYPHI,
Henuneiinpie | o0 o oBka
K CEMHUHApY
ONTHUYECKUE
SIBIICHUS
10 | dynmamenTa 6
JbHBIC Marepuans! nekuun  |CoOeceqoBaHne
poOIeMBbI Hsyuenne
. | IMTEpaTypHI
COBPEMEHHOM
busznku
[ToaroroBka k 36 JK3aMeH
AK3aMEHY
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6.2. TemaTuka ¥ 3aJaHUS 115 NPAKTHYECKHUX U JIA00OPATOPHBIX 3aHATHI

@opMOM  OTYETHOCTA MO JAHHOM JHUCLUMIUIMHE SBJISAETCA OK3aMEH.
Heo6xoauMble U TOCTATOUHBIC YCIOBUS JIJIS IOMYCKA K DK3aMEHY':
o Hanuuue moaHOro KOHCHEKTA JICKIUH.
o [lpocreiiee moHMMaHKE U3JI0KEHHOTO HA JIEKLIHUAX MaTepralIa.
o Cpnaua Bcex JJOMAIIHUX CaMOCTOSITEIBHBIX PAOOT C TMOJIOKUTEIbHBIM
pe3yIbTaTOM.
o 3ammura 7 - 8 1aGopaTopHBIX pabOT C BHIMOJIHEHUEM TECTOBBIX 3aJIaHU.
TemaTnka nabopaTOpHbIX pabOT (U3MYECKOTrO MpaKTUKyMa NpHUBEJCHA B
CIIMCKE JOMOJHUTEIBHOM JIUTEpPATyphl K nporpamme [4-6] Ha c. 14.

Cemunap 1. Tema: JuexkTpoMarHuTHasi Teopusi cBera. doromerpus.
JMucnepcusi cBera. @a3zoBasi U rpynmnoBasi ckopocts. @opmyJa Paraes mus
rpyNnmnoBoi CKOPOCTH.

Bormpockl Teopun 1 TpeHUPOB. 3aaHus s cam. pad : [6, c. 6 - 9].

Bamaum g paszbopa ¢ mpemnogaBatenem: [4, 15.60, 16.64; 5, 5.222,

5.223(a)].
3ajauu 1S caMoCTosITebHOM padoThl: [4, 15.59, 16.63; 5, 5.223(0, B)].

Cemunapsl 2 u 3. Tema: I'eomerpuueckasi ontuka. OTpakeHue u
npejioMJieHHEe CBeTa Ha TpPaHWIe pa3jle]a H30TPONHBIX AHIIEKTPHKOB.
OnTuyeckue npudopkl.

Bompocsl Teopun U TpeHHUPOB. 3amaHus s cam. pabd: [6, ¢. 33 — 53; 78 —
85].

Bamaum 115 pa3dopa ¢ npernogasareiem: [4, 15.12, 15.21; 15.30, 15.38; 5,
5.36].

3agaum U1 CaMOCTOSATEIbHOM paboTsr: [4, 15.13, 15.22, 15.35; 5, 5.37].

Cemunapsi 4 u 5. Tema: Unatepdepenuus cBera. Pacuer JJIMHBI BOJHBI
cBeTa ¢ NMOMOUIbI0 MHTepdepeHUMOHHBbIX cxeM. MHTepdepeHUUss B TOHKHX
IUIEHKAX.

Bomnpocs! Teopun u TpeHUPOB. 3adaHus U1 cam. pad : [6, c. 10 - 23].

3amaun s pazbopa ¢ mpemnogaBarenem: [4, 16.5, 16.9, 16.10; 16.15; 5,
5.75, 5.81]. 3agaum aus camocrTosTebHOM paboThl: [4, 16.6, 16.11, 16.18; 5, 5.76,
5.98].

Cemunapsl 6 - 8. Tema: dudpakuus cpera. Ilpunuun I'voiirenca —
®peneas. Audpakuusa Ppaydrodepa Ha HeJH U pelieTke. XapaKTePUCTUKHU
AU(PPAKIUOHHON pelIeTKH.

Bomnpocsl Teopuu v TpeHUPOB. 3adaHus IS caMm. pad : [6, c. 24 - 32].

3amaum 1St pazdopa ¢ npenogasateneM: [4, 16.30, 16.36, 16.51; 5, 5.130]

3amauu a9 caMOCTOSTeNIbHOM paboThl: [4, 16.39, 16.52; 5, 5.131]

KonrtponbHas pabota no teme: «MuTepdeperHuns u audpakius CBETa»
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Cemunap 9. Tema: Iloasipuzauus cBera. Tunbl M MeTOAbI
NOJIAPU3ALUH. 3akon bprocrpa. J/{BoliHOE Jy4denpejgoMJIeHHe.
onsipuzaunoHHbIe TPUOOPBI

Bormpockl Teopun 1 TpeHUPOB. 3a1aHus UIst caM. pao: [6, c. 54 - 59].
3amaum Ui pazbopa ¢ npenogaBatenem: [4, 16.64; 5, 5.172].
3agaum U1 CaMOCTOSATENBbHOM paboTsr: [4, 16.65, 16.66; 5, 5.173].

Cemunap 10. Tema: B3anmoaeiicTBue U3JIy4YeHHS ¢ BeleCTBOM. 3aKOH
Byrepa-JlambGepra-bepa. Paccesinue cBera, 3akoH Pases.

Bomnpocs! Teopun v TpEeHUPOB. 3aaaHus Tt caM. pad: [6, c. 54, 55; 60, 61].
3amaum Ui pazobopa ¢ npenogaatenem: [4, 20.38; 5, 5.229].
3agaum U1 cCaMOCTOsATENbHOM paboTs: [4, 20.42; 5, 5.230].

Cemunap 11. Tema: TemioBoe HM3Iy4eHHEe KOHACHCHPOBAHHBIX Cpen.
3akoHbl  TemoBOro m3iaydeHuss. I'mmoresa Ilnmanka o0 KBaHTax.
KopnyckynsipHO-BOJIHOBOUN JyaIu3M.

Bomnpocs! Teopun ¥ TpeHUPOB. 3aaHus s cam. pab: [7, ¢. 8-15].

Bagaum Ui pazbopa ¢ npenogasateneM: [4, 18.7, 18.11; 5, 5.264].

3agaun U1 CaMOCTOSATEIbHOM padoTsl: [4, 18.13, 18.16, 18.17].

Cemunapbl  12-13. Tema: OkcnepuMeHTaJlbHOe  000CHOBaHHUE
KBaHTOBBIX CBOiCTB cBeTa. BHemnnii porodpdexrt. Ipdext Komnrona.

Bompocs! 1t moaroroBku k ceMunapy: [7, ¢. 16-26; 32—39].

Bamaum U1 pazbopa ¢ npenogasateneM: [4, 19.11, 19.13; 19.27; 5, 5.303].

3agaun U1 CaMOCTOSATENbHOM paboTsr: [4, 19.12, 19.14; 19.30; 5, 5.307].

Cemunap 14. ColecenoBanusi 1o MHAMBUAYAJbHBIM 3aJaHusaAM. [Jonmyck
K DK3aMEHy.

7. IlepeyeHb OCHOBHOM U JONMOJHUTEIBLHOM JIUTEPATYPbI, HEOOXOAMMOH ISl
ocBoeHus nucuuIInHbl «OIITUKA»

a) OCHOBHas JuTeparypa:

1. CuByxun /1. B. O6muii kypc ¢usuku. B 5 T. T. 4. Ontuka / 1. B.CuByxus.
— M.: U3g-Bo MDOTU, 2002. — 792 c.

2. CagsenneB U. B. Kypc obmeit duzuku. B 5 k. Ku. 4. Boxnsl, ontuka. K. 5.
KBanroBas ontuka — M. : Actpens. ACT, 2002. — 256 c.

3. ®pum C.03., TumopeBa A.B. Kypc obmeii ¢puszuku. B 3-x 1. T. 3. OnTuka.
Atomuas ¢usuka. — CII6.: U3a-Bo «Jlanwy, 2007. — 656 c.

4. Bonbkenmrern B.C. CoopHuk 3amad 1mo oOmiemMy Kypcy ¢usmku. Ydeo.
mmocobwue s BTy30B / moa pea. M. B. CaBenbeBa. — M.: Hayka, 1990. — 400
C.
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5. Uponos WM.E. 3amaum mno oOwmeir ¢usuke: Yued. nocodue. — CIIO.:
UznarensctBo «Jlanpy, 2001. — 416 c.

6. T'ananuesa M. JI., MouceeB b. M. OnTuka: MeToguueckue peKOMEHIAIuu
JUISL OpTaHU3alMKM CaMOCTOSITeNIbHOM paboThl cTyAeHTOB /,— KocTtpoma: KI'Y
uM. H. A. Hekpacosa, 2007. — 92 c.

/. Tananuea M. JI., Myxauéa T. JI. AromHas ¢usuka: y4eOHO-
METOAMYECKOE TMOCcOOMe i OpraHu3alud CaMOCTOSTEIbHOW paboThI
ctyneHToB : B 2 4. Y.1. KBanroBas ontuka. — 2019. — 88 c.

0) 10MOJIHUTEJILHAS JIUTEepaTypa:

1.

Anemkesnd B. A. Ontuka : Yueonuk. — M.: DUSMATIIUT, 2011. —
320 c.

Jlanac6epr I'. C. OnTuka: yue0. mocobue ais By30B. — 6-¢ uza., — M.:
®usmatnut, 2003. — 848 c.

Caxapos /[I. . Coopnuk 3anau no ¢pusuke. — M.: [Ipocsemenue, 1980.
[Nananuesa M.JI., MouceeB b.M. ®u3nueckuii npakTuKkym ( ONTHKA): B
2-x 4. Yactes 1. T'eomerpuueckas onrtuka.- Koctpoma: KI'V wum.
A.Hekpacosa, 2000 r. — 50 c.

l'ananuesa M.JI., Moucees b.M ®usnueckuii npaktukym. KBaHToBas
ontuka. AtomHas ¢usuka. — Kocrpoma: KI'Y um. H.A.Hekpacosa, 2001
r.—57 c.

lNanmannesa M.JI., XKupos A.B. ®usnueckuii npaktukyMm (OakaiaBpuar).
Onruka. BonnoBas ontuka. — Koctpoma: Koctpomckoii roc. yH-T, 2018.
—80c.

B) CIIPABOYHAS JIUTEpPATypa:
1. XpamoB FO.A. ®usuku: buorpaduueckuit cnpaBoynuk. — M.: Hayka,

1983. — 400 c.

8. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH

«I/IHTepHeT», HCOﬁXOI{I/IMbIX AJd OCBOCHHUA JUCHHUIIIMHBI

Hnghopmayuonno-obpazosamenvrvie pecypcoi:

1. bubnuorexa 'OCTog. Bce I'OCTr1, [DnekTpoHHBIH pecypc],
URL:http://vsegost.com/

2. ®enepanpHblil mopTan «Poccuiickoe odpa3oBanuey.
3. OdunmanbHpIil cCallT MUHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoi
Oenepanun.

aﬂeKmPOHH ble Oubuomeynvlie cucmembi.

1. OBC YHuuBepcureTckas Onbauoreka onnaiin - http://biblioclub.ru
2. OBC «Jlanwy» https://e.lanbook.com

3. ObC «ZNANIUM.COM» http://znanium.com
4. VuadpopMannoHHO-00pa30BaTEIHHBIE PECYPCHI:
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http://vsegost.com/
http://biblioclub.ru/
https://e.lanbook.com/
http://znanium.com/

9. OnucaHue MaTepUAJIbHO-TEXHUYECKOM 0a3bl, HEOOXOTUMOI 11
OCyLIeCTBJIeHHUS 00Pa30BaTeJILHOI0 MPOLECCa M0 AUCIHUIINHE

1. MynbTUMEIUIHBINA KOMIUJIEKC, BKIIFOYAOIINI 3JIEKTPOHHYIO T0CKY, HOYTOYK U

IIPOEKTOP.
2. Ontuueckoe obopyaoBaHue adoparopuu «ONTHKAY IS TEKIUOHHBIX

JIEMOHCTPALUN.
3. HaGop nuaakTuyeckux MaTepuasoB B BuJe Tabuul, cxem, pororpaduii,

aJIb,OOMOB, IIAKaTOB.

14



		2024-06-20T14:43:40+0300
	Катержина Светлана Федоровна




