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1. [TosicHUTEJILHAA 3aIUCKA

Jauuplii Kypc TmpeAaHazHayeH g ydaluuxcs — 0011eoOpa3oBaTesbHbIX
yupexzaeHuil 11 kinaccoB (yueOnuk I'. . Makumes, b. b. Byxosues, B.M. Yapyrun),
u3yvarommx ¢Gu3MKy Ha 0a30BOM YpOBHE, HO MHTEPECYIOIUXCS (PUBMKOU H
IIaHupyromux caaBate EI'D no npeamery.

[IporpaMmmMa mpenIMeTHOro Kypca yUUTHIBACT LeJdH O0yUeHHUs yUalluxcsl cpeIHen
IIKOJIBI MO (PU3MKE M COOTBETCTBYET TOCYJapCTBEHHOMY CTaHIAPTY (PU3UYECKOTO
oOpazoBanusa. Marepuan wu3aracTcss Ha TEOPETUYSCKOM OCHOBE, BKIIIOYAIOIISH
BOIIPOCHI 3JIEKTPOJAMHAMHUKU, ONTHUKM M KBaHTOBOM ¢u3uku. Kypc «lIpaktudeckas
¢pusuka» paccuntan Ha 34 yaca (1gac B HeneIO).

[Iponiecc pemeHns 3amad CIy)KUT OAHUM M3 CPEIACTB OBJIANECHUS CHCTEMOM
HAayYHbIX 3HAHMM 1O TpeaMeTy. 3aJaud BBICTYNAIOT JCHCTBEHHBIM CPEACTBOM
dbopMHpOBaHUS OCHOBOTIOJATAIOIINX 3HAHUM M YUEOHBIX YMEHUIA. B mporiecce pemnienus
yyalydecs OBJIAJEBAIOT METOJAaMH HCCIIEJOBAaHUS PA3JIMYHBIX SIBIICHUWA MPUPOJIBI,
3HAKOMSTCS] C HOBBIMU MIPOTPECCUBHBIMU UJEAMU U B3TJISIaMH.

CucremaTueckoe peuieHue 3ajad CIIOCOOCTBYET pPa3BUTUIO  MBIIIICHUS
yYalllMXCsl, BOCIUTHIBAET TPYI0Jt00H€e, HACTOMYMBOCTb, BOJIIO, II€JI€YCTPEMIIEHHOCTD,
KOJIOCCAJIbHOE TEPIEHUE, SBIISIETCS CPEACTBOM KOHTPOJIS 3HAHUM, YMEHUN U HABBIKOB.

[Iporpamma pa3zpaboTaHa C TaKMM pacdyeToM, YTOOBbI ydalluecs MOIYYUIH
JIOCTAaTOYHO MpOYHbIE 3HAHMS TOo (u3suke u B BY3e cMmornum mnocBATUTH OoJiblie

BpEeMEHH IPO(EeCCHOHATLHOM MOATOTOBKE 110 BEIOPAHHON CIIEIIUATBLHOCTH.
Peanu3zanus o0pa3oBaTeibHBIX NPOrPAMM €CTECTBEHHOHAYYHON M TEXHOJIOTHYeCKOH
HanpaBJIeHHOCTeH M0 (pu3uke ¢ ucnosib3oBanuemM odopyaosanus nenrpa « TOUKA POCTA»7-
11 kaaccsl/MunucrepeTBo npocsemenus Poceniickoit @enepanun/,2024r.

1.1. O0masi XapaKTepuCTHKA MPOrPaMMBbI 3JIEKTUBHOI0 Y4e0HOI 0 Kypca
«IIpakTnyeckas Gpusnka

Peanuzanusi mporpamMmbl OCYIIECTBISIETCS MO yuyeOHOMY mocobuto ['pomueBoit
O.U. ®uzuxka. EI'D Ionnsiii kype A, b, C. CamocTtositenbHas noarotoeka k EI'D.— M.
«9x3ameny, 2022 r. Bun kypca - npopuibHO-OpUEHTUPOBAHHBIM.

OnHO U3 TpyAHEUIINX 3BEHBEB YyUeOHOTrO MPoIlecca — HAYYUTh YUaIlUXCs peliaTh
3agaun. Yamie Bcero pU3MKy CUMTAIOT TPYAHBIM MPEAMETOM, TaK KaK MHOTHE yUalluecs
IJIOXO CIIPABIISIIOTCS C PELIEHUE 3aa4.

HeoOxoaumocTh co3qaHusl JaHHOTO Kypca BbI3BaHAa TEM, YTO TpeOOBaHUA K
MOJTOTOBKE MO (PM3UKE BBITYCKHUKOB IIKOJIBI BO3POCIIH, B CBS3H C BBEICHUEM €IMHOTO
roCyJapCTBEHHOI'0 DK3aMEHA.
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[Iporpamma Kypca mnpeamnonaraeT MNPOBEACHUE 3aHATUM B BHAE JIEKIUA H
CEMUHAPOB, a TAaKKE€ HHIMBUAYAIBHOE W KOJUIEKTUBHOE pEIICHUE  3aJa4
PEKOMEHI0BAaHHBIX AJ1s1 HOAroToBKU K EI'D o ¢gusuke.

[Ipn pemieHuu 3agad Mo 3J€KTPOJAMHAMMKE TJIABHOE BHHMAaHHME OOpamiaeTcsi Ha
dbopMHpoBaHWEe YMEHHMI peliarh 3aJadd, Ha HAKOIUIEHUE OIbITa pEeHIeHus 3aaad
pa3IMYHOM CIIOXKHOCTH. Pa3z0ouparorcs 0cOOEHHOCTH pelieHHs 3a7jad B KaXKIOM pasJiere
(U3HMKK, TPOBOJUTCS AHAIM3 PEIICHUS, U PACCMATPHUBAIOTCA pa3IMYHbIE METOAbI U
npueMbl  pemieHds  ¢uznueckux 3azad.  IloctenmeHHo  ckiagbiBaeTcs  oflee
IPEJICTaBICHNUE O PEIICHUH 33]1a4 KaK ONMHUCaHUE TOrO WM MHOTO (PU3NYECKOTO SIBICHUS
(bU3HMYECKMMU 3aKOHAMH.

[Iporpamma 3J€KTHBHOTO Kypca COINIACOBAaHA C COACPKAHWEM IPOrpaMMbl 10
¢uszuke mna 10-11 xmaccoB I'.Sl. MskumeBa u  sABigercss €€ CyIIECTBEHHBIM
JOTIOJTHEHUEM.

Kypc paccuntan Ha 1 ron o06yuenus: Bcero 34 yaca, 1 yac B Hezedmio.

JlocTrKeHne MIIaHUPYEMBIX PE3YyJIbTATOB OLICHUBAETCS 110 YCIEIHOCTH BBIIIOJIHEHUS
TeMatuyeckux TectoB B popme EI'D myTem camooneHKH.

1.2. IMenu u 3agauMm 3JIeKTHBHOro ydeOHoro kypca «lIpakruyeckas
pusuxa»

Ileab Kypca:
3HaKOMCTBO C YpOBHEM TpeOOBaHMI K 3k3aMeHy 1o (usuke B ¢popmare EI'D u
MOJITOTOBKA yUYAIINXCSl K YCBOGHUIO 3TOTO YPOBHSI.

3agaum Kypca:

PazButne ¢puzndeckoi HHTYUIINH;

[IpuobpereHue onpeacieHHON TEXHUKU PEIICHHs 3a/1ad 1Mo (PU3MKE B COOTBETCTBUHU C
BO3pACTAIOUIMMH TPeOOBAHUSIMU COBPEMEHHOTO YPOBHS MPOIIECCOB BO BCEX 00OJACTAX
YKU3HEIESITEIbHOCTH YEJI0BEKA, aHAJIN3 CTPYKTYPbI PELICHUS 3a1aY,

ChopmupoBaTh MOPSIIOK COCTaBa OMEparfii, KOTOPhIE TOJDKHBI OBITH BBHITIOJHEHHI B
IIpOLIECCE PELICHUS 3a/1a4H;

Hayuntbs OCHOBHBIM OmnepanusM, U3 KOTOPBIX CKIIAIBIBACTCS IPOLECC PELICHUS 3a/1aY,
[To3HAaKOMUTB CO CTPYKTYpOM pPAlMOHAIBHOW IOCIEAOBATEIBHOCTA BBITIOJIHEHUS
oneparuu;

Hayunth mepeHOCUTh YCBOEHHBIM METOJ PEIICHWs 3aad IO OJHOMY pa3ieiny Ha
pelIEHUE 3a/1a4 HA APYTUE PaA3HEbl IIPEIMETA;

JloOuThCs OnpeeNieHHOTO YPOBHA C(HOPMUPOBAHHOCTH YMEHHS PEIIeHUs 3a/1a4.



OcHOBHbIE YPOBHH: TIEPBLII YPOBEHb — YMEHUE aHATM3UPOBATH COJIEPIKAHNE 3a/1a4H,
€ro, BBIMOJHSATH OTAEIbHBIE Ollepaluu, o0IIre st OOJBIIOro Kiacca 3a7a4; BTOPOM
YPOBEHb — OBJIQJICHUE OTIEPAIIUSIMH, CBSI3aHHBIMU C OCOOCHHOCTSIMH MCIIOIb30BaHHUS
Pa3TUYHBIX CIIOCOOOB pelIeHuUs 3a/1a4 (BBIUYUCIUTEIBHBIX, TPAPUICCKUX,
KaueCTBEHHBIX, SKCIIEPUMEHTAJIbHBIX ); TPETUI YPOBEHb — OBJIAJICHUE CUCTEMOM
CIIOCOOOB ¥ METOJIOB PEIICHHUS 3a/1a4, AITOPUTMAMHK PEIICHUS 3a71a4 0 KOHKPETHBIM
TeMaM pa3/ie’oB (PU3UKHU U OOIIMM aJITOPUTMOM PEIICHUS 3a/1a4;

YEeTBEpThIH ypOBEHb  — OBJIaJICHUE HOBBIMHU crioco0amu peleHus
bu3uYecKuX 3a1a4, YMEHUIO PUMEHSITH OOITUH alTOPUTM K PEIICHHIO 3a/1a4 10 TeMaM
W pasnenaM; TSATBIA ypOBEHb — YMEHHE IIepeHOca CTPYKTYPBI ACATEIBHOCTH TIO
peneHnio GU3NIECKUX 3a7a4 Ha PEIIeHue 3a/1a4 1o APYTUM IpeIMeTaM eCTECTBEHHOTO
1uKia ( XuMuu, OMOJIOTHH).

1.3 O0mas xapakTepuCTHKA 3JIEKTHBHOIO Y4eOHOro Kypca
«IIpakTnyeckas Gpusnka»

[Iporpamma paccuntana Ha 1 rog oOyuenus: 1 gac B Henmemro Bcero 34 gaca.
JIaHHBIN SIEKTUBHBIN KypC SBISETCS CYIIECTBEHHBIM JONIOJIHEHUEM K OCHOBHOMY EI'D
no (usmuKe npeanoaaraeT JOCTaTOYHO BHICOKHM YpOBEHb 3HaHUN M YMEHUIN B pEIICHUU
3aJ1a4 pa3IMyuHOM CTENEHU CII0)KHOCTH, YTO TPeOYET MOJHOLIEHHOTO 00yUYeHUs
yYaIIMXCcs PELICHUIO 3a1a4.

OnexTuBHBIA Kypc «PH3HuKa B 33/1a4ax U 3KCIEPUMEHTAaX» COCTABIIEH IS
yuamuxcs 11 kimacca, nposBIIOIIMM UHTEPEC K PEAMETaM €CTECTBEHHOHAYYHOTO
LMKJIA ¥ TUIAHUPYIOIIUM NOCTYIUIEHUE B TEXHUYECKHUE, BOCHHBIE U MEULINHCKUE
BY3sl.

DNEKTUBHBIN KypC BKIIOYAET PEILICHUE BBIYUCIUTEIBHBIX, JOTHYECKHUX,
rpapuuecKnx, reOMETPUUYECKUX, IKCIEPUMEHTAIBHBIX 3a/a4 110 3JIEKTPOAUHAMUKE,
ONTHKE, aTOMHOU U sIJICpHOM (DH3UKE.

[Tporpamma Kypca coriacoBaHa ¢ COAEpXaHUEM IporpaMmsbl o ¢pusuke s 10-
11 xnaccos I'.Sl. MskuiieBa, 4To MO3BOJIUT OCYIIIECTBUTH MIOBTOPEHUE,
COBEPIIECHCTBOBAHUE U MTPAKTUUECKOE TPUMEHEHUE YCBOCHHBIX 3HAHUW U YMEHUI.

B 10 k€ BpeMsi B porpaMMy JIEKTUBHOTO Kypca BKIIFOUEH JOIOIHUTEIIBHBIN
MaTepHall, KOTOpbId HEOOXOIUM ISl HOJATOTOBKH K NOCTYIIEHUIO B BY 3bI1.

JlaHHas mporpamMa MnpeanonaraeT COBEpIUICHCTBOBAHUE OATOTOBKH
IIKOJIFHUKOB IO OCBOCHHIO OCHOBHBIX pa3fiesioB ¢puzuku. CoaepaHue 3JeKTUBHOTO
Kypca OTJIn4aeTcs OT 0a30BOro rIyOMHON paccMOTpeHHUs (PU3HUECKUX MPOIIECCOB,
paciipeHreM U3y4yaeMoro MaTepuasa 1o CpaBHEHUIO ¢ IPOrpaMMHBIM, pa3oopom
3aja4, TpeOYyIOMMX HECTAHJAPTHBIX MOIX0/IO0B.

Hacrosmas nporpamma sBisieTcss JONOJIHSIOIEH MaTepUall K OCHOBHOMY
yueOHUKY pu3uku. OHa o3BosieT 6osee riIy00KO U OCMBICIIEHHO U3Yy4aTh



IpaKTHYECKUE U TeopeThuueckue Bonpock! ¢pusuku. [Iporpamma nocssiieHa
PacCMOTPEHUIO OTAEIBHBIX TEM, BaXXHBIX [l YCIIEIIHOTO OCBOCHHUSI METOJI0B PELLICHUS
3a/1a4 MOBBILIEHHOMN CII0KHOCTH.

B nporpamme paccMaTpuBarOTCs TEOPETUUECKUE BOIIPOCHI, B TOM YMCIIE IIOHSTHS,
CXeMbl U TpaduKu, KOTOpbIE YacTo BcTpeyarotes B popmynupoBkax KM no EI'3, a
TaKKe IPAKTUYECKas YacThb.

B npakTryeckon 4acTu paccMaTpUBAIOTCS BOIIPOCHI 110 PELIEHUIO
DKCIEPUMEHTAJIBHBIX 3a/1a4, KOTOPbIE IT03BOJISIIOT IPUMEHATh MATEMATUYECKUE 3HAHUS
Y HaBBIKH, KOTOPBIE CITIOCOOCTBYIOT TBOPUYECKOMY U OCMBICIIEHHOMY BOCHPHUSATHIO
MaTepuala.

Ilpoepamma  anekmusHozo  Kypca — coenacoeana ¢ mpebOBAHUAMU
20Cy0apcmeenHo20  00pa3z06amenvbHo20 CMaHoapma U COO0epIHCaHuem OCHOBHBIX
npocpamm Kypca gusuxu npogunvroi wkonvl. Ona opuenmupyem yuumens u y4eHuxd
Ha OanbHetiuiee CO8ePULEeHCNE0BAHUE YIICe YCBOCHHBIX YUAUUMUC 3HAHUU U YMEHUU.

2. Coaep:xanue 3J1eKTUBHOT0 y4eOHoro kypca «IIpakrnueckas ¢pusnka»

DJIEeKTPOMATHETU3M.

B3anmopenicTBre TOCTOAHHBIX MarHuToOB. HampaBieHune BEKTOpa MAarHUTHOMU
uHaykuuu. [IpuHnun cynepno3unuy noisied. 3akoH Awmmnepa. HampabiieHwe cuiibl
Awmrnepa. Cuina Awmnepa. Cunma Awmnepa. Cuna JlopeHma. JIBrkeHuE 3apsiKEHHBIX
YaCTHUI] B MAarHUTHOM TOJIE. 3apsKEHHBIC YACTHIBI B JJIEKTPUYECKOM W MArHUTHOM
none. SIBIeHHE DJIEKTPOMATHUTHOW HWHAYKUMM. MAarHuTHBIM TOTOK. 3aKOH

AJEKTPOMArHUTHOW MHAYKIMU. VI3MeHEeHre MarHuTHOTO MOTOKa. VI3MEeHeHne HHAY KU
MarHutHoro mojs. M3menenne miomaaun koHtypa. DC HHIYKIUU B ABMKYIIUXCS
MpOBOAHUKAX. M3MEHEHHe yria MexIay KOHTYpOM M mojieM. Bpamienue pamku B
OIHOPOAHOM MarHUTHOM mone. IIpaBuno Jlenuma. Camoumnaykuusa. MHIYKTHBHOCTB.
DHEprusi MAarHUTHOTO TIOJISI.

DJIEKTPOMATHUTHBIE KOJe0AHUsI ¥ BOJIHbI.
YpaBuenue u rpaduk konedbarensHoro nporecca. KonedarenbHbiii kKouTyp. Cria

TOKa B KaTyllKe, 3apsj W HamnpsbkeHue Ha  KoujeHcatope. CBoOOJHBIE
JJIEKTPOMATrHUTHBIE ~ KoJieOaHMs. 3aKOH COXpaHEHUs dSHepruu. BwiHyXIEeHHbIE
AJIEKTpOMarHuTHeIe kosiebanus. Pesonanc. [lepemennsliii Tok. IIpon3BoacTBo, nepenaya
U IOTpeOIeHUe 3JIEKTPUUYECKON sHeprun. TpaHchopmarop. DNeKTPOMATHUTHBIE BOJIHBI.
JlnuHa BOdHBL. PaznuyHble BHUIBI 3JEKTPOMATHUTHBIX U3JYYEHHH M MX NPAKTUYECKOE
IIPUMEHEHUE.

Onruka.



[IpssMONMHEHOE  paclIpoOCTpaHEHUWE CBEeTa. 3aKOH  OTpaKEHUs  CBeETa.
N300paxkenne mnpenMera B IUIOCKOM 3epkaie. 3akoH MpesnomieHusi ceta. IloinHoe
BHyTpeHHee oTpakeHue. JIunzpl. Ontudeckue npudOopsl. M300pa’keHue CBETALIUXCS
TOYEK W MPEIMETOB B coOupatoieid auH3e. M300pa)keHue CBETSAIIMXCS TOYEK U
IIpEAMETOB B pacceuBaromierd auH3e. Onrtrhueckas cwia JuH3bl. DopMyrna TOHKOU
TuH3bL. J{elicTBUTENbHOE N300paKeHNEe B COOMparoIie nH3e. MHUMOe N300pakeHHE B
cobuparonielt auH3e. PaccenBaroias inH3a. Y BeJIMUeHHUE JIMH3bI. BOJTHOBBIE CBOWCTBA
ceera. Judpaknmonnas pemerka. Jucnepcusi cBera. OCHOBBI CHEIUATBLHON TEOPHUH
OTHOCHUTENBHOCTH. [IpMHIMIO  OTHOCUTENBHOCTHM OHHINTEWHA. HBapHaHTHOCTh
ckopoctu cBeta. Dopmyiibl CIENUATIBHON TEOPUU OTHOCUTEIIBLHOCTH.

KBanroBas ¢usuka.

['mmore3a M. Ilmanka o kBanTtax. Dotosddexr. Ompbitet A. I'. Cromerosa.
YpaBaenue DuHiTeHa 115 porodrddexra. CBeToBbie KBaHTHI (poToHbI). ['MnoTesa ae
bpoins o BOMHOBBIX CBOMCTBax 4actull. [lnanerapnas mMonens aroma. KBaHTOBBIE
nocrynarsl bopa. Jluneinyateie cnektpsl. HykioHHas mozpens sapa. flnepHble CHUIIBL.
DHeprus CBSI3U HYKJIOHOB B siipe. PaanoakTHBHOCTh. 3aKOH PaJuOaKTHBHOIO pacnaja.
Snepnsie peakuun. TepmosiaepHblie peakunu. Llennas peakuus neneHus suep.

Y4eOHO-TeMaTHYECKHUI IJIAH 3JIEKTUBHOI0 Y4eOHOro kypca «®usmnka B 3aga4ax u
IKCIIEPUMEHTAX)
PacnipeneneHre 4yacoB mo remam:

Ne Paznen KomnuecTtBo yacos
1 | DnexTpomarueTusm 10
2 | DneKkTpoMarHUTHbIE KOJIeOaHHs 1 BOJTHBI 7
3 | OnTuka 8
4 | KBanToBas dusmuka 9
Bceero 34

DJieKTpoMarueTusMm - 10 yacos.

B3aumopencTBre IOCTOSAHHBIX MarHuToB. HampaBieHune BEKTOpa MAarHUTHOM
uaaykuu. [lpunnun cynepno3unuu noneil. 3akoH Ammepa. Hampapienuwe cuiibl
Awmrnepa. Cuina Awmnepa. Cunma Awmnepa. Cuna JlopeHma. JIBrkeHue 3apsiKEHHBIX
YacCTUIl B MAarHUTHOM ToJie. 3apsKEHHBIE YACTHUIBI B AJIEKTPUYECKOM U MarHUTHOM
nose. SIBneHne  AIEKTPOMAarHWUTHOM MHAYKIMM. MArHuTHBIA — IMOTOK. 3aKOH
AIEKTPOMArHUTHOM MHIYKIMH. MI3MeHeHne MarHuTHOro nNoToka. Mi3MeHenne nHayKuuu

MarHutHoro mnojs. M3menenune miomaan koHtypa. DC HHIYKIMU B ABMKYIIUXCS
MpOBOJHMKAX. M3MEHEHHe yTriia MEeXIy KOHTYpOM M TojneM. BpamieHwe pamMku B



OIHOPOAHOM MarHUTHOM Tone. IIpaBuno Jlenua. Camoumnaykuusa. MHIYKTUBHOCTB.
DHEeprusi MAarHUTHOTO TIOJISI.

2. DJIEKTPOMATHUTHbIE KOJIeOAaHUS M BOJHbI — 7 YacoB.
Ypasuenue u rpaduk konedbarensrHoro nporecca. KonebarenpHbiii kKoHTyp. Crita

TOKa B KaTyulke, 3apsJ M HanpsbkeHWe Ha KoHjaeHcatope. (CBOOOIHBIE
JJIGKTPOMArHUTHBIE ~ KoJieOaHMs. 3aKOH COXpaHEHUs SHepruu. BbIHyXJEHHBIE
AJIEKTpOMarHuTHeIe kosiebanus. Pesonanc. [lepemennsiii Tok. IIponsBoacTBo, nepenaya
U IOTpeOsIeHNe 2IIEKTPUUYECKOM sHepruu. TpaHchopmaTop. DNEKTPOMATHUTHBIE BOJIHBI.
Jlnuna BonHbL. PasnuuHble BUABI JIEKTPOMArHUTHBIX W3JIYYEHHW U UX NPAKTUYECKOE
IIPUMEHEHHUE.

3. Onruka - 8 yacos.

[IpsMONMHENHOE  PACIpPOCTPAHEHWE  CBETA. 3AaKOH  OTpPaXEHUs  CBETa.
N300paxkeHne mnpenMera B IUIOCKOM 3epkaie. 3akoH MpesnomieHusi ceta. IlonHoe
BHyTpeHHee oTpaxeHue. JIuu3pl. Ontudeckue npubOopbl. M3o0paskeHue CBETAIIUXCS
TOYEK M NPEeIMETOB B coOuparomei auH3e. M300pakeHHe CBETSIIHUXCA TOYEK M

NpeaMETOB B pacceuBaromierd nuH3e. Onrthueckas cwia JuH3bl. DopMyrna TOHKOU
JuH3bL. J{elicTBUTENbHOE N300pakeHre B cOOMparoIiei 1nH3e. MHUMOe 300pakeHre B
cobuparonieit auH3e. PaccenBaroias JinH3a. Y BeJIMUCHHE JIMH3bI. BOJIHOBBIE CBOWCTBA
ceera. Judpaknumonnas pemerka. Jucnepcusi cBera. OCHOBBI CHENUAIBLHON TEOpHUH
OTHOCHUTEJIbHOCTH. [IpMHIMI ~ OTHOCUTENBHOCTM  OHWHINTEWHA. VIHBapMaHTHOCTH
CKOpOCTH cBeTa. DOpMyIIbI CIIEMAIBHON TEOPUNA OTHOCUTEIBHOCTH.

4. KBantoBas ¢usuka - 9 yacos.

['unoreza M. Ilnanka o kBanHTax. Dotodddext. Omnbitel A. I'. Croiserosa.

VYpaBuenue OiiHmTeitHa 11 poTodddekra. CBeToBble KBaHTHI ((poToHbI). ['MNOTE3a N1E
bpoiisist 0 BOMHOBBIX CBOMCTBAxX yacTull. [lmanetapHas moaens aroma.
KBantoBeie mnoctynatel bopa. Jlunehuartele cnextpel. HykiioHHas Moaens spa.
SnepHble cuiibl. OHEpPrusi CBS3W HYKIOHOB B sape. PaanoakTWBHOCTH. 3aKkoH
paarOaKTUBHOIO pacnaaa. SnepHele peakuuu. TepmosiaepHblie peakuuu. llennHas
peakius JeJIeHus sep.

4. OOpa3oBare/ibHbIC TEXHOJIOTHH



Peanuzauusi 1aHHOM IporpamMMmbl MPEANOJIAraeT KIAaCCHO-YPOUHYHO CUCTEMY C
MCIIOJIb30BAaHUEM PA3JIMYHBIX TEXHOJIOTHM, (OpM, METOJO0B OOy4YEeHUSs, BEIyIIHe U3
KOTOPBIX:

JMYHOCTHO-OPUEHTUPOBAHHBIE; POOJIEMHO-TIOUCKOBBIE; IIPOEKTHO -
UCCJIEeIOBATENbCKHUE;,  MPOOJEMHO-IMAJIOrOBbIe;  T'PYIIOBBIE;  MYJbTUMEIUNHBIC,
JIEJIOBBIE UT'PbI; UHTEPHET.

Peanuzauus pabodeil mporpaMmbl CTPOUTCS C YYETOM JIMYHOTO OMbITA YUaIIUXCs
Ha OCHOBE MH(POPMAIIMOHHOTO MOJAXOJa B  OOy4YeHHM, MPEIOJararuero
UCII0JIb30BaHUE JUYHOCTHO-OPUEHTUPOBAHHOM, poOJIEMHO-ITOMCKOBOM 17}
UCCIIEJOBATEIbCKON YYEOHON NEATENbHOCTH YYalllUXCsl CHayaua IoJ PYKOBOACTBOM
YUMTENIA, @ 3aTEM U CAMOCTOSITEIIBHOM. .

B kadecTtBe Bemymed METOAWMKM MPHU peaIU3aluyd  JaHHOM INPOrpamMMbl
MpeanoiaraeTcs UCroiab30BaHue MPOOIEMHOr0 O0yUeHHUS.

[Ipennonaraercss yBEpEHHOE HCIIONb30BAHUE YYAIMMHUCS MYJIbTUMEIUUHBIX
pPECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTHU JUisl 00pa0OTKH, NEepeadn, CUCTEMATH3aUuu
uHbopMaluy, co3gaHusl 0a3 JaHHBIX, NMPE3EHTAIMM PE3YyJbTaTOB IMO3HABATEJIbHON U
IIPAKTUYECKOMN JESTEIbHOCTH.

@opMbI 1eITEJILHOCTH YYALIErocsi:

- CamMocTosTenbHasI MHANBUAYaIbHAs paboTa;

- Pabora B mapax u rpynmnax mo penieHnuto U COCTaBICHUIO 3a/1a4;

- PaGora ¢  pa3auuHBIMH ~ HUCTOYHHKAMU  HH(popManuu(y4eOHUKH,
CIIPaBOYHUKH, HAYIHO-TTOMYJIIPHAS JTUTEPATyPa).



S.

KanengapHo-teMaTnyeckoe IJIaHUPOBAHME 3JIEKTUBHOIO Y4e0OHOI0 Kypca
no ¢pusuke «IlIpakTnueckas pusuka» B 11 kiaacce Ha 2025-2026 yueOHbIi1 roa
(1uac B Heaes10, Bcero 34 yaca)

Na
ypoKa

Tema

OcHoBNLIE WIEMEHTEI CIjIEpHEANHA
ypoka

MpaxTHia (nemoncTpann u)-

Henonkszoranmne
obopyaosans "Touvka pocta”

3.r|mnptmanu:1n33|
(10 macos)

[3] Xanuanoe HK. Kax
MOIYYHTh MAKCHMATBHEIH Gasm
Ha EI'D, duzuka, Pewenne
'_‘-aﬂaHHﬁ [MOBBILLIEHHOIO H
BBICOKOTO YPORHSA CIOAHOCTH

[1]pomuera O.H. Yuebnoe
nocoone, @uznka, EI'D [MonHwii
kype A, b, C. CamocToaTeabHas
nogaroroska k EID

1/1

BaanumoneiicTene
MNOCTOAHHBIX
MATHHTOR.
Hanpagncuue
BEKTOpa MAarHHTHOM
HHIYKIHH. [IprHimn
CYILEPIIOIHLHH
TIOJEH.

becena ¢ yuammuMics C Henkio
AKTYAIHIAIHH HCXOOHOrO
vpoBus sHanuii; [2] §10 Al-A6

KonnextirHoe 1
CAMOCTOATENRHOS pEI.IJE'HHB
sagaq: [2] §10 AT-AS8

22

Jakon Amnepa.
Hanpagrnenne cHiisl
Ammnepa. Crna
Ammnepa. Cuna
Jlopenua.

OOpACHEHHE YUHTEIA.
Konnexktuensiii pazbop zamay

[2]§10 A15-A-22

,D,EI\IOIICTPBIIIHH «H3IMEpPEeHHE MoJIs
BOKPYT NPOBOAHHKA C TOKOM»:
JaTHHKE MATrHHTHOTO MOJE, OBa
IITATHEA, KOMITTIEKT NMPOBOIORE,
HCTOYMHHE TOK&, KITHOM.

373

JBHKeHHEe
JAPAKEHHEBIX 4ACTHL
B MATHHTHOM TIOJIE.

ObnacHenne yuurtens. [2] §10
C21-C22

[2]§10 A23-A24

4/4

SapsikeHHbIE
YACTHIE B
WTEKTPHUCCKOM H
MATHHTHOM MOJIE.

becena c knaccom. [2] §10
A25-A28

[2]§10 A29-A30

5/5

Asnenne

ObwacHenne yauTens. [2] §10

Konnexmusueii pazdop sagad

JdemoncTpanus «eaenne

MEKTPOMArHHTHOM
HHIAYKIHH.
MaruuTHeIH TOTOK.
Jakon
ATEKTPOMArHHTHOH
unayruyn. [pasuno
Jlenna.

C37-C39

[2] §10 A31-A38, A40-A4l

EKTPOMATHHTHOH HHAYKIHH» :
JATHHK HALPAAKEHHA, CONEHOML,
NOCTOAHHBI MOI0COBOH MATHAT,
Tpybra [IBX, komnuexr npososos.

6/6

17

Hamenenune
MATHHTHOTO MOTOKA.
Hamenenne
HHIVKLHH
MATHHUTHOIO [1OJIA.
Hamenenne
MJI0NIAIH KOHTYpa.
C HHAYKLIHH B
NBWRYIHXCA
NPoBOIHHKAX.

[2]§10 €55-C56

CoemectHas paboTa yauTens u
yuawuxes. [3] Mpuvep 3.33,
334

[2]§10 A42-A54

[3] [pumep 3.35, 3.36, 3.49

8/8

HMamenenne yria
MERY KOHTYPOM H
nonem. Bpamenne
PAMKH B
OTHOPOHOM
MarHHTHOM [oJe.

[3] pumep 3.37, 3.38, 3.50

CaMOMHIYKLHS.
HMHIVKTHEHOCTE.

[3] Mpumep 3.39, 3.40, 3.51

[3] Ipuvep 3.41,3.42,3.52

[3] Mpumep 3.43, 3.4, 3.53

ueprus
MArHHTHOI'O [IOJI.
INEKTPOMATHHTHBI
e Koehanus u
BOJIHBI (7 wacor)

[3] Hpumep 3.45,3.36,3.54

[3] Mpumep 3.47, 3.48, 3.55

11/1

YpaeHeHue u
rpadmk

becena ¢ knaccom ans
AKTYATHIAIAH OMOPHBIX

CoBmecTHOC perienne 3aaa4q 1]
§11 Al-AlS




KonedaTeLHOrO

sHannil. [3] [pumep 3.56, 3.57

npouecca.
Konebareabnbrii
) KOHTYP.

12/2 | Cuna Toka B OobacHenne yautens. [3] Konnextugnsiii pazbop 3agau
KaTyIlke, 3apsai H [Mpumep 3.58,3.59 [1] §11 Cl6-C18
HANpAMKCHHE HA
KOHJIEHCATOpE.

13/3 | CeobonHbie Copmectnas pabora yunrens u | CoBMecTHOE H
ANEKTPOMATHHTHEIE | yyamuxed. [3] [pumep 3.60, caMocTodTensHoe pemenne [1]

KoneGanus, 3akoH 3.6l §11 A19-A21, C22-C23
COXPaHEHHA
IHEPIHA,

14/4 | BeiHyROcHHBIE O0bACHEHNE  YYHTENd. [3] | Pemenue 3ana4 B rpynnax ¢
UEKTPOMATHHTHBIE [Ipumep 3.62, HOCHEAYIOIHM 00CYH IeHHEM
KoseDaHus. [11§11A24-A25, A26-A28
Pesonanic.

15/5 | Ilepemennslii Tok. Coemecrnan pabora yuntens u | CoeMecTHOE H JByxKaHATEHAS TPHCTABKA-
[Ipouseonacteo, yuammxcs. [3] TIpumep 3.63 camocToaTensHoe pemenne [1] | ocumnnorpad, 3sykoroi
nepeaava u §11 3agaun Nel-3 reHEpPaTop, MHOTOOOMOTOUHBIH
noTpebnenne TpaHcopMaTop, COeTMHHTENEHEIE
AIEKTPHYECKOT NpoBOa.

IHEPTHA.
TpancdopMaTop.

16/6 | DnextpoMaruuTHeie | ObbAcHeH#HE yurTens. [3] Pewenue 3amay B rpynnax c
ponHel Janna [Tpumep 3.64 HOCTEAYIOMHM 00CYHIEHHEM
BOJTHBI. [11811 A29-A33, B34, A35-

A37

17/7 | Pasmuuubie BHIBI Cosmectnan paGora yunrens | KomnexktusHeliil pasoop 3amaq
AMEKTPOMArHHTHBIX | yuammxcs. [3] pumep 3.65 [11811 A38-A40
H3TYyYeHHH H ux
NpaKTHYeCKOE
NPHMEHEHHE,

3. Ontuka (8uacoB)

18/1 Ipamonuneiinoe Lecena ¢ kraccom s Coemectroe peluenne saua4q [1]
pacnpocTpaHeHie AKTYAIH3ALHH ONOPHBIX 3HAHHH | §12 A1-AG6, 3ananne Ha cTp.
ceera. Jakou [3] Ipumep 3.66-3.67 326
OTPAKCHUA CBETA,

HM3oGpanenne
npeaMeTa B MIOCKOM
_3epKaie.

19/2 | 3akon npenomnenna | Ofpacuenue yantens. [3] KonnextHpHbIi paztop 3amad OcEeTHTEN: ¢ HCTOMHHKOM CBeTa
ceeta. [lonHoe Ipumep 3.67 [11§12 B7, 3anauue na cip. Ha 3,5 B, HCTOYHHK TMTAHHA,
BHYTPSHHEE 327 KOMIIJICKT [IPOBOJOB, LIC/ICEaA
oTpakeHne, nuatparma, monyIHIHHAP,

TTAHIIET HA TAOTHOM MHCTE ¢
KPYTOBEIM TPAHCIIOPTHPOM.

20/3 | Jlunze. Ontudeckne | Coemecthas pabota yuntenan | CoBMecTHOE H OcBeTHTEN: ¢ HCTOMHUKOM CBETa
npHGOpPHL yuauwixes [3] Pasbop reopun caMocToATE ILHOE pelenne [1] Ha 3,5 B, MCTOYHHK TIHTAHHA,

§12 3ananue Ha cp. 328 KOMILIEKT MPOBOJIOE, IEISBaA
nuathparma, sKpaH cTanbHOl,
HanpapIgOMIAA ¢ H3MEPHTETbHOM
WKANOH, CODUPAKOIIHE THH3HI,
paccenBalolas JHH3a, caai
«Monens npeaMeran B peiltepe.

21/4 | Msobpamenne OOBACHEHHE yuHTeINIs [3] | Pewenue 3anau e rpynnax ¢
cBETANMXCA Touek 0 | Tpumep 3.68-3.69 MOCTETYIOIINAM 08 CcyRIeHHEM
NpEIMETOR B [1]§12 CB-C9, 3ananue na
cobrparonieit THH3e. cTp.329

22/5 | Mzobpakenne CormecTHas paboTta yuntena u | COBMECTHOE H
CBETALIMXCHA TOMCK | yuammxcs [3] [Tpumep 3.70- CAMOCTOATEIILHOC PEHICHHE
NpeIMEToR B in sazay [1] §12 3ananne na
pacceHBaloiei ctp.330, 3agaun C10-12

JIMHEE.




23/6

OnTHYeckas Cuiia
nuH3kL DopMyna
TOHKOH ITHH3BL
YBenuueHnue NMH3EL

ObwacHenne yuntens [3]
[prnep 3.72-3.73

Pewlense 3a1a4 B rpynnax ¢
HOCHEIYIOHM 00 CYyHUIeHHEM
[1]§12 3ananue Ha cTp. 331-
332, 3amawm C13-14

24/7 | Bonunossle cofictea | CoBmectHan paGoTta yuuTens v | CoBMECTHOE pellenHe 3aqay [1]
cBeTa. yuammxes [1]: Pasdop Teopun §12 3apaun Nel-9
Hudpaxunonsas Ha cTp.337-343
pemetka. JIucnepcus
CBETA.

25/8 | [Ipunuun Cosmectran pabora yuutens n | Koiektusueiil pazdop 3anay
OTHOCHTEIBHOCTH yuammxes [1]: Pazdop Teopun [1] §12 Al15-AlR
Diinrreiina. Ha cTp.343-344
HupapHaHTHOCTE
CKOPOCTH CBETa.

4. Keanrosas
(uznka (8 uacos)

26/1 | l'mnotesa M. [nanka | Becena ¢ kiaccoM s CoemecTHoe pemenne 3aaad [1]
O KBAHTAX. AKTYAIHIAUHN ONOPHBIX 3HaHUB | §13 C1-C9
DdoTtoaduhert. [3] Tpumep 4.1-4.4
Onerrer AL T
Cronerosa.

27/2 | ¥pasHenue O6bacHenne yaurtens. [3] KonnextisHneiii pazdop 3agay
DiinTeiina ans [Tprumep 4.54.8 [1]813 3anaum Nol-10
thoroadexTa.

CBeTOBBIC KBAHTDI
(hoToum).

28/3 | I'mnoresa e Bpoiina | Cormectras pabota yuutens n | CoBmecTHOE H
0 ROJIHOBRIX yuammnxes [3] Pasbop reopun caMocTosTebHOe pewenne [1]
CBOHCTBAX YACTHLL §13 C10-C11

29/4 | Inanerapuas Ob6pacienne  yumrens  [3] | Pemenne 3amau B rpynnax c
MOJICIE aTOMa. [Tpumep 4.9-4.13 HOCTEIYIO UMM 00CYKICHHEM

Kpanrosbie [17§13 A12-Al4, A15-Al6
noctynarel bopa.
30/5 | Jluneiivarteie CoeMecTHas paborta yuutens | CoBMecTHOE H
CTIEKTPBI. yuawmxes [3] puvep 4.14- CaMOCTOATEIRHOE PELICHHE
4.17 sagay [1]§13 3anaun A17-A21
31/6 | Hyknonsas moaens | OGuacuenue yuurens [3] Pewenue 3anau B rpynnax ¢
anpa. Anepusie ITpumep 4.18-4.23 HOCTCAYIOIHM 0DCYKICHHEM
cHITel, DHEPTHS [1]§13 3amaun A22-A25
CBA3H HYKJIOHOB B
Ajpe.
32/7 | PagHOaKTHBHOCTS. Cosmectnan paboTa yuurens v | CopMecTHOE pelnenHe 3aay [1]
3akon yuawmxes [1]: puvep 4.24- §13 B26-B27
PaIHOAKTHBHOr O 4.29
pacnaja,
33/8 | Anepusie peakiHH. CosmecTHad paboTta yunTend u | KonnextusHelii pasdop sanau
Lennas peakums yuampxes [1]: [pumep 4.28- [1]1§13 3anasm Nel-5
JIEJIEHNA AIEp. 432
34/9 | TepmosnepHbie CopmMectnas padora yuutens | CosMectHoe H
peakium. yuanmxca [3] IMpumep 4.28- caMocToATeNbHOE penienne [1]

4.32

§13 3anaum Neo-9




6. Ilnanupyemblie pe3yabTaThbl 00y4eHHUs

B pesynbTare peanuzanuu 3iekTUBHOrO Kypca «IIpakTnyeckass Gu3nka» ydanyecs 03HAKOMAMCA

u osnaderom OCHOBHBIMH YPOBHSIMHU TpeOOBaHMI K dK3aMeHy 10 ¢usuke B popmare EI'D, a umeHHO:
® TEepBBIM YPOBEHb — HAaydaTCs aHAJIM3UPOBATH COJEPKAHNE 3a/1aUH,
BBITIOJHATH OT/IENBHBIE OTepaIuu, 001Ire sl O0JIBIIOTo Kilacca 3a1ay;

® BTOPOH YpOBEHb — OBJAJCIOT OINEPALUSAMH, CBSI3aHHBIMM  C OCOOCHHOCTSMHU HCIOJIb30BaHUS
pa3IMyYHBIX  CIOCOOOB  peIlIeHUs 3aJad  (BBIUMCIUTENbHBIX, TpadUUYecKuX, KaueCTBEHHBIX,
AKCIEPUMEHTAJIbHBIX);

® TpeTHUil YpOBEHBb — OBJIAJICIOT CUCTEMOUN CIIOCOOOB M METOIOB PEIICHUS 33]1a4, AJITOPUTMAMH PEIICHUS
3aa4 0 KOHKPETHBIM TeMaM pa3esioB (PU3UKH U OOIIMM aJITOPUTMOM PEILICHHUS 3a71ay;

® UETBEPTHIH YpPOBEHb — OBJIAJCIOT HOBBIMH CIIOCOOAMHU pelICHUs (PU3NYCCKUX 3a7ad, HaydaTcs
MPUMEHSTH OOIIUI AITOPUTM K PEIICHHIO 3a/1a4 TI0 TEMaM | pa3JeiiaM;

® [ATHIM YPOBEHb — HAay4yaTCsl IEPEHOCUTb CTPYKTYPY ACSITEIBbHOCTHU IO PEIICHNI0 (PU3NYECKHX 3a]a4 Ha
pelIeHre 3a1a4 10 APYruM NpeMeTaM €CTECTBEHHOIO LIUKJIA.
Yyammecsi, B X0/€ 3aHATUN, npUOOpemym: HaBbIKA CAMOCTOSTEIILHON PabOThI; YMEHHUS
aHAIM3UPOBATh YCIOBHE 33[a4i, TepeopMyIUpOBaTh U 3aMEHATh HCXOIHYIO 3a1auy APYroi 3a1adeit
nin ACJIIUTb Ha 11oA3aaa4u, 061a0erom OCHOBHBIMU YMCTBCHHBIMHU OTICpalvsIMU, COCTABIIAIOIIUMU
MIOMCK pPELICHUS 3a/1a4M; HaAy4amcsa COCTaBIATh IJIaH PELIeHUs, IPOBEPATH NpelaraeMble s
pEeIIeHUs TUIIOTE3bl, 0C80AmM OTPECIICHHYIO TEXHUKY pelIeHHs 3a/1a4 M0 (U3UKE B COOTBETCTBUU C
BO3PACTAIOIIMMU TPEOOBAHUSIMH COBPEMEHHOTO YPOBHSI MPOIIECCOB BO BCEX 00IACTAX
KU3SHCOACATCIIbHOCTH YCIIOBECKA.

B pe3ynvmame oceoenus 31eKmugHozo Kypca yuaujueca HAy4amca:
* Ananm3upoBaTh (U3NUECKOE SIBICHHUE;
* AHaJIM3HUPOBATH MOIYUYECHHBIN OTBET;
* KiaccudummpoBaTs MpeayioKeHHYIO 33/1a49y;
* Bribuparh pannoHanIbHbIN CIIOCOO pelIeHus 3a1auu;
* [IpousBoauTs pacueTsl MO GU3NIECKUM (HOpPMYIIaM;

® HpI/IMeHHTB OCHOBHBIC 3aKOHBI (1)I/IBI/IKI/I.



7. Jluteparypa

1. Msixumes I'.51., Byxosues b.b., Yapyrun B.M. ®u3uka. 11 kiacc: yuyeOHUK is
00111e00pa30BaTEeIbHBIX OpraHu3alnii: 0a30BbIM U YrIyOJICHHBIN YpOBHU; 1o peaakuuend H.A.
[TapdentbeBoii — 9-e uzn. — M.: [Ipocsemenue, 2023 T.

2. A.IL. PeiMkeBuy. @usuka. 3anaunuk 10-11 kimace: M.: [Ipoda, 2022 .

3. B.A. KacesHoB. ®u3uka 11 kiacc. YueOHuUK a5 001meo0pa3oBaTeIbHBIX YUPEKACHUI: 0a30BbINA 1
yriay6nenssiii yposau. M.: JIpoda, 2014 1.

4. Kupuk JLLA., uk F0.W.. ®uzuka B 10-11 xnaccax. COOpHUK 3aJaHUN U CAMOCTOSITEIBHBIX PabOT.—
M: Unekca, 2023 1.

5. Kupuk JI. A.: ®usuka. CaMocTosSTENbHBIE M KOHTPOJIbHBIE paboThl. Mexanuka. MonekynspHas
¢uznka. DnekTpuuecTBo U MarHetusm. M: Unekca, 2022 r.

6. Mapon A.E., Mapon E.A.. ®usuka B 10-11 kmaccax. Jlumakruueckue matepuanbl.- M.: Jlpoda,
2022 r.

7. I'pomueBa O.M. CamocrosTenbHble M KOHTPOJIbHBIE paboTel Mo ¢usuke 11 kmacc.- M: Dk3ameH,
2023 1.

8. I'pommeBa O.M. CamocTosiTeIbHBIE U KOHTPOJIbHBIE paboThl mo ¢usuke 11 kmacc.- M: Dk3ameHn,
2022 r.

9. H.U. T'onsadap6. CoopruK BompocoB u 3aaad no ¢pusuke. M.: [Ipocsemienne, 2024 r.

10. C.I1. Mscuukos, T.H. Ocanosa. [Toco6ue mo ¢pusnke, 1988 r.
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