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IlosicHuTeEILHAS 3aIUCKA

PaGouasi mporpamma cocrtaBiieHa Ha ocHOBe DenepaabHOrO TroOCyJapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa cpeaHero oOmiero oOpa3zoBaHMs, pa3padoTaHa B COOTBETCTBHM C IOJOXEHHEM O paboueii
nporpamme B 'BOY COII Ne 223 Kuposckoro paiiona Cankr-IlerepOypra.

[Iporpamma paspaboTaHa ¢ y4éTOM NPUMEPHOW OCHOBHOW 0Opa30BaTENBHON MPOTPaMMBbI CPETHETO
o0m1ero o0pa3oBaHuUs.

Hacrosimas pabouas mporpamma sIBJISIETCS COCTaBHOM YacTbl0 OCHOBHOM 0Opa3oBaTesIbHOM
nporpammsl cpenHero oomiero oopazoBanust [ BOY COLI Ne223 Kuposckoro paiiona Cankr- [lerepOypra
(comepkaTeNbHBINA pa3en).

PaGouas mporpamma pazpaborana Ha ocHOBe mporpammel: B.A. Opnos, FO.A. CaypoB «MeTo b1
pelieHns pU3NIEeCKUX 3a1auy.

IMeau u 3apa4u
OcHoBHbiMu HeasgsMu kKypca «[IPAKTUYECKASA OU3UKA» mns 10-11 xmaccoB, B COOTBETCTBUU C
tpedoBanusMu OI'OC cpennero oduiero 06pa3oBaHus, IBISIOTCS:

1. Pa3BuTHe MO3HABATEJIbHBIX HHTEPECOB, NHTENIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B mpolecce
peuieHns pU3NUEeCcKUX 3a7ad ¥ CaMOCTOSITENIbHOTO TPHUOOPETEHNSI HOBBIX 3HAHUM;

2. CoBepIIIeHCTBOBAaHUE TIOJTYYEHHBIX B OCHOBHOM KypCe 3HAHWUH M yMEHHUIA,

3. ®opMupoBaHUE TpEACTABUTENICH O TOCTAaHOBKE, KiIacCH(UKalWi, mpHeMax M METOAaX pEeIICHHS
¢buznueckux 3anay;

4. [lpumeHenue 3HaHUM 10 (puzmKe JUIsi OOBSCHEHUS SIBICHUN MPUPOJbI, CBOWCTB BEIIECTBA, PEILICHUS
(M3UYECKUX 3a/ad, CaMOCTOSATEILHOTO MPUOOpPETEHHUS W OIEHKHM HOBOW HMH(poOpManuu (HU3MIECKOTO
COJZIEPKaHUS.

COOTBCTCTBGHHO, 3aJa4YaMi TaHHOTI'O Kypca ABJIAKOTC:

1. VYrnybnenue u cucreMaTu3anys 3HAHUN y4JaIuxcs;
2. YcBOGHHUE yJaluuMUCs OOIIMX aITOPUTMOB PEIICHHUS 3a/1a4;
3. OBnazicHHe OCHOBHBIMHU METOJIAMH PEIICHHUS 3a]1a4.

[Iporpamma «ITPAKTUYECKASA ®U3UKA.» mnpeanazHadyeHa B KadyecTBE Kypca IO BBIOOpY
OBILIEKVYJIBTYPHOI'O nanpasnenus ans yqamuxcs 10-11 knacca.

Bospact yyamuxcs 15-17 ner.

Cpok peanu3zanuu nporpaMmmsl 2 roja.

[Tporpammbl Kypca paspaboTaHa U3 pacuera o0Iero KoiaudecTsa yacos B roj (34 gaca), 68 yacos 3a qBa
rojia o0y4eHus.

ILianupyemble pe3yJibTaThl
JIn4HOCTHBIE pe3yJbTAThI:

1. C(l)OpMI/IpOBaHHOCTB IMO3HABATCJIbHBIX MHTCPECOB Ha OCHOBC PA3BUTHUA HHTCIUICKTYAJIBHBIX U
TBOPYCCKUX CIIOCOOHOCTEH yqamuxcs,



2. Y0ex/1eHHOCTh B BO3MOYKHOCTH TO3HAHUS MPHUPOJIBI, B HEOOXOJUMOCTH Pa3yMHOTO MCIOIb30BAHUS
TOCTHKEHUHM HAYKH M TEXHOJIOTHH IS JaJbHEHUIIero pa3BUTHS YEJIOBEYECKOTO OOIIEHHUS, YBaKEHHE
K TBOpLIAaM HAayKH U TEXHHUKH, OTHOILIEHHUE K (PU3HKe KaK K JIEMEHTY 00IIeUeI0BEYeCKOM KYIbTYpHI;

3. CaMOCTOSITENbHOCTh B TPUOOPETEHUH HOBBIX 3HAHUH M MPAKTUYECKUX YMEHHIA;

4. MotuBauusi 00pa30BaTeIbHON AEATEIBHOCTH IIKOJLHIUKOB HA OCHOBE JIMYHOCTHO-OPUEHTHPOBAHHOTO
IIOJXO0/a;

5. ®opmupoBaHME IICHHOCTHBIX OTHOUIEHMM Jpyr K JpYry, YUUTENI0, aBTOpaM OTKPBITHH U
M300peTeHuH, pe3ysibraTaM 00ydeHUS.

MeTal’[pe}]MeTl—[l)Ie pe3yJjbTaThbl:

PerynsatuBHbie
B nporecce pemenns 3agaun peOEHOK YUUTCS CAMOCTOSITEIFHO OTIPEACTISATD 11EIh CBOEH JESITEIIbHOCTH,

IJIAHUPOBATh €€, CAMOCTOSATEIBHO JIBUTaThCs M0 3aJaHHOMY IUIaHY, OLICHUBATh U KOPPEKTUPOBATh
MTOJTy4EHHBIN pe3yibTarT.

KoMMyHUKATHBHBIE
B miporiecce penienus 3a1a4 0CymecTBISIETCS] 3HAKOMCTBO C (PU3UYECKUM SI3BIKOM, (JOPMHUPYIOTCS peUeBbIe

YMEHHMS: JIeTH Y4arcsi BBICKA3bIBaTh CY)KJIEHUS C MCIIOJIb30BaHUEM (PU3MUECKUX TEPMHUHOB U TOHITHM,
(dbopMynupoBaTh BOMPOCHl M OTBETHl B XOJE BBIMOJIHEHMS 3aJaHMs], J0Ka3aTeIbCTBA BEPHOCTH WIIU
HEBEPHOCTH BBITIOJIHEHHOTO JIeHCTBHSI, 000CHOBBIBAIOT ATAIbl pelIeHHs yueOHOM 3a1a4uH, yuaTcsl paboTaTth
B Iapax, rpymnmnax, (poHTaIbHO.

Tlo3HaBaTenpHbBIE
B mpeanmaraemom kypce Gpu3nku n3ydaeMblie ONPEeIICHNsI U TIPaBUiIa CTAHOBSATCS OCHOBOM (hOpMHUPOBAHUS

YMEHHUH BBIAEIATh NPU3HAKU U CBOICTBa 00BEKTOB. B mpoliecce BbIUMCICHUN, U3MEPEHUHN, 00bSICHEHNI
(Gu3NYecKUX SBJICHUM, MOMCKA PELICHUs 3aJad y YYEHUKOB (DOPMHUPYIOTCS U PA3BUBAIOTCS OCHOBHBIE
MBICIIMTEbHbBIE ONEpalMy (aHaIM3a, CUHTE3d, KIACCU(PUKAILMM, CPAaBHEHUS, aHAJIOTUU U T.X.), YMEHHUS
pasnuyaTth pa3HOOOpa3Hble SBJIEHHS, OOOCHOBBIBATH 3Talbl PELICHUs Y4eOHOMH 3a1auu, MPOU3BOAUTH
aHaIu3 U npeoOpa3oBaHue MHPOPMALIMY, UCTIONB3Ysl IPU PEUIEHUH CAaMbIX pa3HbIX (PU3MYECKHX 3a]ad
IpOCTEHIINEe MpEeIMETHbIE, 3HAKOBbIE, TIpapUuecKue MOJEIH, TaOaullbl, AWarpaMMbl, CTpOsl H
peoOpa3oBbIBas UX B COOTBETCTBUM C COJAEpXKAHUEM 3ajaHus). Pemias 3agaum, paccMarpuBaeMble B
JAHHOM Kypce, MOXHO BBICTPOUTb HHIMBHJIyalbHblEe IyTH DPAOOTHI ¢ (DU3UYECKUM COJEpIKAHUEM,
TpeOyrole pa3IMyHOr0 YPOBHS JJOIMUYECKOIO MBIIIICHHS.

IIpenmeTHble pe3yJibTATHI:

1. ®opmupoBarh MpeACTaBICHUS O 3aKOHOMEPHOM CBSI3W U IMO3HAHUS MPHUPOJbI, 00 0OBEKTUBHOCTU
HAyYHOTO 3HAHHUA; O CHCTeMOOOpa3yromei posn (GU3UKU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKU W TEXHOJIOTHH; O HAyYHOM MHUPOBO33PEHUHM KaK Pe3yibTaTe H3Yy4eHUS OCHOB CTPOCHUS
MaTepuu U yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

2. ®opmupoBaTh MEepBOHAUAIbHBIE MPEICTABICHUS O (PUIUUYECKONW CYIIHOCTU SIBICHUM TMPHUPOIbBI
(MexaHMYeCKHX, TEIJIOBBIX, AIEKTPOMArHUTHBIX U KBAaHTOBBIX), BUJIaX MaTepuu (BEILECTBO U MOJE),
JIBUKEHUH Kak croco0e CYIECTBOBAHUS MaTEpHUU; YCBAUBAaTh OCHOBHBIE WJEH MEXaHUKU, aTOMHO-
MOJIEKYJISIPHOTO YYEHHS O CTPOSHHH BEIIECTBA, HIIEMEHTOB 3JIEKTPOIMHAMUKU U KBAaHTOBOH (DM3HKH;
OBJIaJIeBaTh MOHATUHHBIM aIMapaToM U CUMBOJIHYECKUM S3BIKOM (DHU3HKHU;

3. TlpuobpetaTh OMBIT MPUMEHEHUS! HAYYHBIX METOJIOB TIO3HAHMSI, HAOMIOACHUS (PU3NUECKUX SBICHUI,
MPOCTBIX IKCIEPUMEHTAIBHBIX UCCIEIOBAHUMN, TPSIMBIX U KOCBEHHBIX U3MEPEHUH C UCIIOJIb30BAHUEM
AQHAJIOTOBBIX M LU(POBBIX H3MEPHUTENBHBIX MPUOOPOB; MOHUMATH HEW30EKHOCTh MOTPEIIHOCTU
TMOOBIX H3MEPEHUIA;

4. Oco3HaBaTh HEOOXOAUMOCTh MPUMEHEHHS JOCTIKEHUN (PU3UKU U TEXHOJOTUH AJIsl pallMOHATBLHOTO
MPUPOIOTIOJIL30BAHMUS;



5. OsniazeBaTb OCHOBaMH 0O€30IACHOTO  HCIIOJIb30BAHUS  ©CTECTBCHHBIX W  HCKYCCTBEHHBIX
QJICKTPUYCCKHUX W MArHuTHBIX HOHCﬁ, SJICKTPOMArHuTHBIX W 3BYKOBLIX BOJIH, CCTCCTBCHHBLIX H
HCKYCCTBCHHBIX HOHU3HUPYIOIIHUX H3Hy‘{eHI/II>’I BO u30eKaHHE HX BpCAHOTI'O BO3IICI>1CTBH$I Ha
OKPYKAIOLIYIO CPeay ¥ OpraHM3M YelIOBEKa;

6. PasBuBartn YMCHUC IIJIAHUPOBATH B HOBC@I[HGBHOﬁ JKHN3HHU CBOH HeﬁCTBHH C INPHUMCHCHUCM
IMOJIYYCHHBIX 3HAaHUH MCXaHUKHU, DJICKTPOJUHAMUKU, TCPMOAUHAMUKU U TCIIJIOBBIX SIBJICHAM C O CIbIO
cOepexeHns 310pOBbS;

7. ®opmupoBaTh NPEACTABICHUS O HEPALIMOHAIBHOM UCII0Ib30BaHUM ITPUPOIHBIX PECYPCOB U SHEPIUH,
0 3arpsI3HEHUH OKPYXKAIOIIEH CPEbl KaK CIEICTBUM HECOBEPIICHCTBA MAIlIMH U MEXaHU3MOB.

OcHoBHas popMa OpraHu3aluy ACSITeILHOCTH — IPOCKTHAS JCSITEILHOCTb.
Hmozu peanmzamun nporpammbl 10 kiacca OyayT npedcmasiensl Ha IPOMEKYTOYHOH 3aIUTE MPOEKTOB,
11 xnacca 6ynyT npedcmagnenst yepes3 3alluTy IPOEKTOB yYaIIUXCs Ha IIKOJIbHOW KOH(EpeHINH.



Conepxxanue padoueil nporpaMmbl
10 kaace

Pa3pen

OcHoBHbIE H3iyvyaeMbi€ BOIIPOCHI

dusnyeckas 3a7ay4a.
Krnaccudukarus 3amaq

Uro Takoe ¢usmueckas 3amada. CocraB ¢usmueckoi 3amaun. Dusndeckas Teopus W pELICHUE 3ajad.
3HaveHue 3a1a4 B 00yueHnn 1 xu3Hu. Kitaccudukanus puzndeckux 3aaa4 mo TpeOOBaHUIO, CONEPIKAHUIO,
crocoOy 3amanus u pemenus. [Ipumeps! 3agau Bcex BuaoB. CocraBienue ¢puzndeckux 3amaad. OCHOBHBIE
TpeOoBaHus K cocTaBieHuIo 3a7a4d. CriocoObl M TEXHUKA cOocTaBleHus 3aAa4. [IpumMeps! 3a1a4y Bcex BUIOB.

[IpaBua u npueMbl  pELICHUA
(bu3MYecKuX 3a1a4

OO6mue TpeboBaHUS MPHU pelIeHUH (PU3NYECKUX 3adad. JTamnbl pemenus gusudeckoit 3amgaun. Pabota c
TEKCTOM 3amaun. AHaimM3 (HU3UYECKOTO SIBJICHHS; (GOPMYIUPOBKA HJEW perieHus (TIaH pPEIIeHUs ).
BrimonHenue nnana pemenus 3aaadn. YucnoBoi pacder. Mcrmonb30BaHre BBIYACIUTEIBHON TEXHUKH JUISI
pacueToB. AHaNU3 pelieHus U ero 3Hauenue. OpopmiieHne peneHus.

TunuuHbele HEJOCTAaTKU NP pelIeHNH U oopMIIeHHH pelieHus puznyeckoil 3anaun. M3ydueHue npuMepon
peuieHus 3aaay. Pa3nuuHble NpUeMbl U CHOCOOBI PELIEHUsS: aJIrOPUTMBI, aHAJIOTHH, T'€OMETPUUYECKUE
npueMbl. MeTo1 pa3MepHOCTEH, rpaduIecKue PEIICHHS U T. 1.

KunemaTuka, TMHaAMUKa, CTaTHKa

[IpsiMonmHElHOE paBHOMEPHOE JBIKCHHE W €r0 XapaKTePHUCTHUKH: TepeMelleHue, myTh. [ padudeckoe
MIpe/ICTaBJICHHE JABMKEHUS PaBHOMEPHOTO JABMKEHUS. ['paduueckuil 1 KOOPAUHATHBIN CIOCOOBI peleHus
3a/la4 Ha paBHOMEpPHOE JBIDKEHUE. AJITOPUTM PEUICHHS 3a7jady Ha pacueT CpeIHEl CKOPOCTHU BUKEHHUSI.
Yckopenue. PaBHonepeMeHHOE IBMKEHHE: ABM)KEHUE MPHU pa3roHe W TopMmoxkeHuu. [lepemerienue mnpu
PaBHOYCKOPEHHOM  JBWXKEHMH. ['paduueckoe mpeacTaBieHHE  PaBHOYCKOPEHHOTO  JBUIKECHHUS.
I'padmyeckuii 1 KOOPAMHATHBIN CIOCOOBI pelIeHHs 3aa4 Ha paBHOYCKOpeHHoe IBrxkeHne. KoopanHaTHbIN
METO/]1 pelleHus 3aa4 1o MexaHuke. Penienue 3a1ay Ha OCHOBHBIE 3aKOHBI TUHAMHUKHU: HbIOTOHA, 3aKOHBI
JUIS CUJT TSATOTEHHSI, YIPYTOCTH, TPEHUs, CONPOTUBIeHHs. Pelienue 3aqau Ha ABIKEHHUE MaTepUaIbHOU
TOYKH, CHCTEMBI TOUYEK, TBEPJIOTO TeJa MO/ IeHCTBUEM HECKOIbKUX CHIL.

3amaun Ha ompeeNieHue XapaKTepUCTUK paBHOBECHS (PU3NUECKUX CHCTEM.

3ajayu Ha NPUHIMUI OTHOCHUTEIIBHOCTU: KMHEMAaTUYECKUE U JTUHAMUYECKUE XapaKTEPUCTUKH JIBUIKCHMS
Tela B pa3HBIX HHEPIUATbHBIX cHUCTeMaxX oTtcuera. [lombop, cocTaBieHHe U pelIeHHe MO WHTepecam
pa3IMYHBIX CIOKETHBIX 3a/lad: 3aHMMATENbHBIX, JKCIIEPUMEHTAIBHBIX C OBITOBBIM COJEP)KaHHUEM, C
TEXHUYECKUM U KPaeBeTUECKUM COJIEP)KAHNUEM, BOCHHO-TEXHHUECKUM COACPKAHUEM.

3aKOHEBI COXpaHCHUA

Knaccmbnxauns{ 3aa4 IO MEXAaHUKE: pCHICHUC 3a/la4 CPpCACTBAMU KUHECMATUKH, ITUHAMUKH, C TTIOMOIIBIO
3aKOHOB, COXpaHCHUH. 33.,[[8.‘-11/1 Ha 3aKOH COXPAaHCHUS HMITYJIbCa U PCAKTUBHOC ABUIKCHUC. 33.,[[3‘-11/1 Ha
ONPpCACIICHUC pa6OTLI N MOIITHOCTHU. 38.I[8.LII/I Ha 3aKOH COXpaHCHHA U IMPCBPALLICHU MEXaHH4YeCKOM SHCPruu.
Pemienne 3amad HECKOJIbKUMU crocobamu. CocTaBjcHUE 3aaa4 Ha 3aJaHHBIC OOBEKTHI WIIN SIBIICHMSL.
B3aI/IMOHpOBepKa pelIacMbIX 3aaa4. 3HAKOMCTBO C npuMCEpaMn pCIICHUA 3a4a4 MO0 MCXAHUKC




MEXAYHAPOAHBIX OJIuMIMal. KoHCTpyKTOpCKUE 3a1auu.

CrpoeHue U CBOMCTBa ras3oB,
YKUJIKOCTEN U TBEPJIBIX

KauecTBeHHbIE 3a1a4l Ha OCHOBHBIE MOJIOKEHUS U OCHOBHOE YPAaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON
teopun (MKT). 3amaunm Ha omucaHue MOBEICHUS HJCATBHOTO Tas3a: ocHOBHOE ypaBHeHue MKT,
OTIpEJIeNIEHNE CKOPOCTHU MOJIEKYJI, XapaKTEPUCTUKU COCTOSIHUSA T'a3a B U30IpOLIEccax.

3ajauM Ha CBOMCTBA MAapOB: MCIOJIb30BaHUE ypaBHeHUs MenneneeBa — Kianeiipona, xapakrepucTtuka
KPUTHYECKOIO COCTOSHUS. 3aJayd Ha ONMCAHUE SBJICHUM MOBEPXHOCTHOIO cjos; padboTa CHi
IOBEPXHOCTHOTO HATSHKEHMS, KATMJUIIPHbIE SBJICHUS, N30BITOYHOE JaBJICHUE B MBUIbHBIX ITY3bIpSX. 3a/1a4u
Ha OIpesieNIeHNE XapaKTEepUCTHK BIAXKHOCTH BO3/TyXa.

3amaud Ha OIpENEIeHUE XapaKTePUCTUK TBEPIOro Tesa: aOCOJIOTHOE U OTHOCHUTENbHOE YJUIMHEHHUE,
TEIUIOBOE paclIMpeHHe, 3amac MPOYHOCTH, cuila ynpyroctu. KauecTBeHHbIE U KOJIMYECTBEHHBIE 3a/1a4M.
YCTHBIN AMAIor IPH PEellIeHUU KaueCTBEHHBIX 3a/1au. [ paduueckue 1 SKCIIepUMEHTAIIbHBIE 3aJauu, 3a1a41
OBITOBOTO COAEPIKAHUS

OCHOBBI TEPMOJIMHAMHKHU

KOM6I/IHI/IpOBaHHBIe 3aJa4yu Ha HepBBIﬁ 3aKOH TCPpMOAWHAMUKH. 33}13‘—11/1 Ha TCIIJIOBBIC ABUIATCIIN.
Koncrpykropckue 3amaum.

11 kaacc

Paznen

OcHoBHbIE H3y4YaeMble BONIPOCHI

DNeKTpUYECKoe IOJIE.
[TocTOSIHHBIN IEKTPUUECKUI TOK.
IToCcTOSAHHBIN 3AEKTPUUYECKUN TOK B
pa3IMYHBIX cpeaax.

XapakTepucTHKa pelieHus 3a1ad pa3zesna: ooliee U pa3Hoe, IpUMEPhl U IIPUEMBI pelleHus. 3a1aun
pa3HbIX BUJIOB HA OIMCAHUE 3JIEKTPUUECKOTO M0JI PA3IUUYHBIMU CPEICTBAMU: 3aKOHAMHU COXPAHEHUS
3apsizia ¥ 3akoHoM KylioHa, CHIIOBBIMU JIMHUSIMU, HAIIPSPKEHHOCTBIO, PA3HOCTHIO MOTEHLIMAJIOB, SHEPTUEH.
Pemienue 3a1a4 Ha ONUCcaHue CUCTEM KOHJEHCATOPOB.

3aauy Ha pa3InYHbIC IPUEMbI pacueTa CONPOTUBIECHUS CIIOKHBIX 3JEKTPUUECKUX Lienel. 3ajaun pa3HbIX
BUJIOB Ha ONMCAHME AIEKTPUUYECKHUX LieNeil MOCTOSHHOTO 3JIEKTPUUYECKOI0 TOKa ¢ MOMOILIbI0 3akoHa Oma
JUI 3aMKHYTOH 11enH, 3aKkoHa JBkoyns — JleHna, 3aKoOHOB ITOCJIE0BATEIBLHOTO U ApAJUIEIBHOTO
coequHeHuil. O3HakomiieHue ¢ npasuiamu Kupxroda npu pemennu 3agay. [loctaHoBka U perieHue
(pOHTANBHBIX AKCIIEPUMEHTAIBHBIX 3a/1a4 Ha OIpejesieHHe MoKa3zaHUi MpuOOpOB MPH U3MEHEHUU
CONIPOTHBIICHUS TEX WIN UHBIX YYaCTKOB LIETIH, HA ONIPEIEIIEHUE CONIPOTUBIIEHUH y4acTKOB LIEMH U T. 1.
Pemenune 3agau Ha pacuer ywactka uenu, umeromed OJ[C. 3agaun Ha ONMUCaHUE MOCTOSTHHOTO
IEKTPUYECKOTO TOKA B JIEKTPOJIMTAX, BAKYYME, ra3ax, MOJYIPOBOJHUKAX: XapaKTEPUCTHKA HOCUTEINIEH,
XapaKTepUCTHKA KOHKPETHBIX sIBIEeHUI 1 aAp. KauecTBeHHbIE, KCIIEpUMEHTaNIbHbIE, 3aHUMATeIbHbIE
3aJauy, 33/1a41 ¢ TEXHUYECKUM COJIep>KaHHeM, KOMOMHUPOBAHHBIE 3aa4H.




MaruuTtHoe noiJe.

3aﬂaq1/1 Pa3HbIX BUJOB Ha OIMMCAHUC MATrHUTHOI'O IIOJIA TOKAa U €ro HCﬁCTBHHI MarouTHas MHAYKOUSA U
MarHUTHBIN NOTOK, cuja Amnepa u cuia JlopeHia.

DNEKTPOMAarHUTHBIE KOJICOAHHS U
BOJIHBI.

3amauy pa3HbIX BUJOB HA ONMCAHUE SIBJICHUS 3JIEKTPOMAarHUTHON MHAYKLIUU: 3aKOH JIEKTPOMAarHUTHOMN
UHAYKUMY, MnpaBuio JleHna, WHAYKTUBHOCTh. 3aJauyd HAa IEPEMEHHBbIM DJJIEKTPUYECKUH TOK:
XapaKTEPUCTUKHU IIEPEMEHHOTO0 3JIEKTPUUYECKOTO TOKA, IEKTPUUECKHE MALLUHBL, TpaHcpopmarop.

3aauy Ha ONIMCaHHUE Pa3IMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: CKOPOCTh, OTpPa)KeHUE, IPEIOMIICHUE,
uHTEephepeHIrs, Au(paKIus, Moaspru3anus. 3aJ1a4d M0 TeOMETPUYECKON ONTHKE: 3epKaja, ONTUYESCKUE
cxeMbl. Knaccuduxanus 3agad no CTO u mpuMepsl UX pemieHus. 3aadu Ha ONpeesieHue ONTHYECKOMN
CXEMBbI, COJEpXKalllelCs B «UYEPHOM SILIMKE»: KOHCTPYHMPOBAaHUE, IPUEMbl U TPUMEPHI PEIICHHUS.
KoHcTpykTopckue 3aaun ¥ 3aJ1auid Ha IPOEKTHI: MIIOCKUIM KOHAEHCATOP 3a/laHHON €eMKOCTH, T€HEepaTophl
pa3IUYHbIX KoJeOaHui, mpuOop AJs U3MEPEHHS OCBELIEHHOCTH, MOJIEIb MepeIadu 3JEKTPOIHEPTUH U JIP.

KBanrtoBbie cBOMiCTBA.

KBanToBbIE CBOMCTBA CBeTa. AJTOPUTM perieHus 3a1ad Ha Gortorddexr. CoctaB aToma U sapa. SAnepHbie
peakuu. AJTOPUTM PelIeHUs 3a/1a4 Ha pacdeT Ae(eKkTa MacC W SHEPTeTHUSCKUH BBIXOJI pEeaKIni, 3aKOH
paJMOaKTUBHOTO pacmnaaa. KauecTBeHHbIE, 3aHUMATENTbHBIC 3aJIa4H, 33791 ¢ TEXHUYCCKUM COACPKAHUEM,
KOMOMHHPOBaHHBIE 3a/1a4uH.




TemaTtnueckoe nuianuposanue kypca "[IPAKTUYECKAS OU3UKA"
Ha 2021 — 2022 y4eOHblii rojg

Ne Paznen Koi-Bo

/o 4acoB
10 kacc

1 Odusznyeckas 3anada. Kimaccudukamms 3agayq. 2

2 [IpaBuna u mpuemsl pemieHus: GU3NIECKUX 3a1ad. 2

3 Kunemaruka, mnHaMuKa, CTaTHKA. 11

4 3aKOHBI COXPAHEHUS. 7

) CrpoeHue u CBOMCTBA ra30B, KUAKOCTEN U TBEP/BIX. 6

6 OCHOBBI TEPMOAMHAMHUKH. 4

7 [IpescraBieHne IPOEKTA. 2
11 kuace

1 Onextpuueckoe nose. [locTosiHHbIN nekTpuyeckuil Tok. IlocTostHHbIN AnekTpuyeckuii | 11

TOK B Pa3JIMYHBIX Cpe/iax.

2 MarnuTHoe noue. 3

3 DNIeKTPOMAarHUTHBIC KOJICOAHUS W BOJTHBI. 12

4 KBaHTOBBIE CBOMCTBA. 6

5 3amura nmpoexTa. 2

HUTOI'O : 68 HACOB




Kanenpapuo-temarnueckoe nianuposanue kypca "[IPAKTUYECKASA OU3UKA"

Ha 2023 — 2024 y4eOHblii roj

10 10 kaacc
Harta
No Dopmbl Buner
IJ1aH (akr Tema

/1 OpraHuzanuu ACATCIbHOCTHU

1 UYro takoe pusmueckas 3amada. Cocra
¢usnveckoi 3anaun. Ouznyeckasi TCOPHUS U

ITo3naBaTensH
pereHue 3a1a4. 3HaueHue 3a/1a4 B 00yu4eHU! U Becena a1
xu3Hu. Knaccudukanus ¢pusnueckux 3aaad 1mo

JIESITENIbHOCTh
TpebOBaHUIO, COICPKAHUIO, CITIOCOOY 3aaHus U
pewienus. [Ipumepsl 3a1a4 BcexX BUAOB.

2 CocraBnenue ¢puznueckux 3a1a4. OCHOBHBIE Wnausunyan | [IpoGnemuo-
TpeOoBaHus K cocTaBieHHIo 3a1a4. CriocoObl 1 | bHas paboTa | HEHHOCTHOE
TEXHUKa cocTaBieHus 3a1ad. [Ipumepsl 3agau oO1eHue,
BCEX BUJIOB. MIPOEKTHAsI

JIeSITENIbHOCTh

3 OO6uue TpeboBaHUS NPU PELICHUH (PU3HUECKUX

3ama4. Jrtambl pemieHus (U3NYeCKoW 3aaayu.

PaGora ¢ TexkcToM 3amaun. AHanu3 GU3NUECKOTO

sBIIeHUs; (HOPMYIUPOBKA WUIEH peuieHus (TuiaH

peumieHus). Brimonnenune miana — pemienus | becenma

3agaur. YwucinoBoil pacuer. McmnoJsib3oBaHue

BBIYUCITUTEIHFHON TEXHUKH JIJIS1 paCUeTOB. AHAIU3

pemienus u ero 3HadeHue. Odopmienue

pelIeHMUSI. [To3naBatenbH

4 Tunuuneie HemocTaTku mpu  pewmeHun U | [lpaktuuecko | as
opopMiIeHHH pelleHus (U3MYEecKOM 3aJaud. | € 3aHsATUE JeSITeNIbHOCTD,
N3ydenune npumepoB pelieHus 3aaad. Paznnynbie MPOEKTHAas
MpUEMbl U CIOCOOBI PEIICHUS: aITOPUTMBI, JeSITeNIbHOCTh
aHAJIOTUH, T€OMETPUYECKHE
npueMbl. Mertoq pasmepHocTel, rpaduyueckue
pElIeHUs U T. [I.

S [IpsimonuHeliHOEe paBHOMEPHOE IBUKEHUE. Jlexknus
I'padmyeckoe npeacraBiaeHne IBUKEHUS U
pelIeHne 3a/1a4 Ha paBHOMEpHOE JBIKEHUE
Pa3IUMYHBIMU crioco0amMu (KOOPAWHATHBINA U
rpadudIecKuii).

6 ITpakTuuecko | [IpoGremuo-
Pemenue 3a1ay Ha onpeeneHue cpeaHeit € 3aHsTUE [IEHHOCTHOE
ckopoctu. ['paduueckuii cnocod onpenenenus oOmeHue,
CpeIHEl CKOPOCTH. MPOEKTHAsI

JIESITEIbHOCTh

7 Yckopenue. PaBHoniepeMeHHOE IBUYKEHHUE: Jlexknus ITo3HaBarenbH
JBUKEHHE MPH pa3rOHE U TOPMOKEHUU. ast
[Iepemelienue npu paBHOYCKOPEHHOM JIeATETbHOCTh
JIBUYKECHHH.

8 KoopaunaTHbiil MeTO pelieHus 3a1a4 1o becena [Tpo6aemHo-
MEXaHUKE. LIEHHOCTHOE

oO1IeHue,
MIPOEKTHAas

JACATCIIBHOCTD




9 Pemenue 3a1a4 Ha OCHOBHBIE 3aKOHBI [TpakTraecko | [TpoGremuo-
TuHaMUKU: Hpl0TOHA, 3aKOHBI JJ1 CUJT € 3aHATUE LIEHHOCTHOE
TATOTEHUS, YIPYTOCTH, TPEHUSI, COMIPOTHUBIICHHUSL. obuienue,

10 Perenvie 3a1a4 Ha JBMKCHUE MaTEPHAIBHOM POEKTHAs
TOYKH, CUCTEMBI TOYEK, TBEPJOTO TeJia MO/1 JIESITENIbHOCTh
JIEUCTBUEM HECKOJILKUX CHIIL.

11 3ajaun Ha ONPEICIICHUE XapaKTePUCTHK
paBHOBECHS PU3NICCKUX CUCTEM.

12 3aj1aun Ha IPUHIIAIT OTHOCHTEILHOCTH:

KMHEMATHYECKUE U JTUHAMUYECKUE
XapaKTEPUCTUKHU JBIKCHUS TEJa B Pa3HBIX
MHEPIUATBHBIX CUCTEMAX OTCUYETA.

13 [Mondop, cocraBnenue u perieHue no uarepecam | Muausuayan | [lo3HaBaTenbH
pPa3IUYHBIX CIOKETHBIX 3aJ1a4: 3aHUMATENbHbIX, | bHas paboTta | as
IKCIIEPUMEHTAIIBHBIX C OBITOBBIM COJICPIKAHUEM, JIeSTeTbHOCTh
C TEXHUYECKHM U KPaeBEIUECKUM COJICPKAHUEM,

BOCHHO-TEXHUUYECKHUM COJIeP)KaHUEM.

14 [Toxbop, cocraBiieHne U peIIeHre 10 HHTepecam
Pa3IUYHBIX CIOKETHBIX 3a/1a4: 3aHUMATEIbHBIX,
9KCIIEPUMEHTAIILHBIX ¢ OBITOBBIM COJICpKAHUEM,

C TEXHUUYECKHM U KPAeBEITUECKUM COJIEPKAHUEM,
BOCHHO-TEXHUYECKHUM COJICP)KaHUEM.

15 Knaccudukanus 3agau no mexanuke: pemenue | Jlexmus ITo3naBaTenbH
3a/1a4y CpeICTBaMU KHHEMATHKHU, THHAMUKH, C ast
MTOMOIIBIO 3aKOHOB, COXpaHEHUSI. JIeSATeTLHOCTh

16 3asauyu Ha 3aKOH COXPAHEHMS UMITYJIbCa U [IpakTnuecko | [lo3HaBarenbH
pEaKTUBHOE JIBU)KEHUE. € 3aHsATHE ast

17 3amaun Ha onpezeneHnue paboThl U MOIIIHOCTH. JeSITENIbHOCTD,

MPOEKTHas

18 3amaun Ha 3aKOH COXPAHEHUS U MPEeBpaIICHUS JeSITeNIbHOCTh
MEXaHUYECKOW SHEPTUH.

19 Pemrenune 3amay HECKOJIBKUME CIIOCOOAMHU. Bbecena [TpobaemHo-
Cocrapienue 3aja4 Ha 3aJJaHHbIE 0OBEKTHI HIIN LEHHOCTHO®
siBJIeHUs. B3anMonpoBepka penraeMbIx 3a4a4. ob1eHue

20 3HAKOMCTBO C IpUMEpaMH pelIeHHs 3a1a4 1o becena [To3HnaBaTenbH
MEXaHUKE MEXIYHAPOIHBIX OJTUMIIHAI. ast

JESTENIbHOCTh

21 Koncrpykropckue 3an1aun NumuBuayan | [IpoektHas

pHas paboTa | AESITETHbHOCTD

22 Konctpykropckue 3amaun

23 KauecTBeHHsble 3a/1aun Ha OCHOBHBIE Mosiokenus | Mrpa [To3naBaTtenbH
¥ OCHOBHO€ YpaBHEHUE MOJIEKYIISIPHO- ast
kuHeTH4eckou reopuu (MKT). JIeSITENTbHOCTb,

UrpoBas
JIeATEITbHOCTh

24 3ajauu Ha OMUCaHUE MOBEACHUS UICAIBHOTO [Ipaktuuecko | Ilo3naBarenvH
ra3a: ocHoBHoe ypaBHeHue MKT, onpenenenue | e 3aHsiTue ast
CKOPOCTH MOJIEKYJI, XapaKTEPUCTUKH COCTOSHUS JIeSATEIbHOCTD,
ra3a B U30IpOIECCaX. MPOEKTHAas

25 3azauu Ha CBOMCTBA MMAPOB: UCIIOJIb30BAHUE NI TETbHOCTh

ypaBHeHus1 Menzaeneesa — Knaneiipona,
XapaKTEePUCTUKA KPUTUYECKOTO COCTOSIHUSI.




26 3aauM Ha onMcaHue sABIEHUM noBepxHocTHOTrO | IlpakTnuecko | Ilo3HaBaTenbH
cI10s1; paboTa CHIJI TOBEPXHOCTHOTO HATSDKEHUSI, | € 3aHATHE ast
KaIllWJUISIPHBIC SBJICHUS, U30BITOYHOE JABJICHUE B JIESITENIbHOCTbD,
MBUIBHBIX ITy3bIPSX. 3a/1a4k Ha OIIPENIEIIEHNE IIPOEKTHas
XapaKTEPUCTUK BIAKHOCTH BO3yXa. JIESITENIbHOCTh

27 3aj1auu Ha OMpPE/ICIICHHE XapaKTEPUCTHK
TBEPJIOTO Tela: abCOIOTHOE M OTHOCHTEIIBHOE
yIUIMHEHHE, TEIUIOBOE pacIIMpEeHue, 3amac
IPOYHOCTH, CUJIA YIPYTOCTH.

28 KosmuectBeHHble 3aqaun. YCTHBIN auanor npu | Urpa [To3HaBatesbH
pelIeHUH KauecTBEHHBIX 3ajad. ['paduueckue u ast
9KCIIEPUMEHTAJIbHBIE 3aauH, 33Ja4d ObITOBOTO JIESITENIbHOCTD,
COJIepKaHusl. UrpoBas

JIeSITENIbHOCTh

29 KomOunupoBanHble 3a1aun Ha mnepBblii 3akoH | [IpakTudecko | [To3HaBaTenbH
TEPMOIUHAMUKH. € 3aHsATHE ast

30 3aja4un Ha TETJIOBBIC JIBUTATEIIH. JeATEILHOCTD

31 Konctpykropckue 3a1auun NumuBnnyan | [IpoexktHas

bHas paboTa | IEATEeTbHOCTh

32 Konctpykropckue 3amaun

33 n _ IMpaktuuecko | [IpoektHas

pakTHUyecKasi 4aCTh: OJIrOTOBKA BBICTYIJICHUS
¢ 3aHSATHE JIeSITeNIbHOCTh
34 IIpakTHueckas 4acThb: IPE3EHTALUS BBICTYIUICHHUS
Kanenpapuo-remarunueckoe mianuposanue kypca "[IPAKTUYECKASA ®U3UKA"

Ha 2023 — 2024 y4eOHblii roa
11 11 knace
Ne Jlara dopmbl Buner

IU1aH (dakt Pasznen

n/n OpraHu3aluM | JeSTeIbHOCTH

1 XapakTepucTHKa pelIeHus 3ajad  pasjena: Becerna
oO1iee ¥ pazHoe, IPUMEPBI M IPUEMBI PELICHHUS.

[To3naBaTensH

2 3amjauM  pasHBIX  BHJOB  Ha  onucaHue | Jlekuus a1
JIEKTPUYECKOTO HOJIst pas3InYHBIMU

JeSITeIbHOCTh
CpeACTBAMU: 3aKOHAMHU COXpAaHEHMs 3apsja U
3akoHoM  KynoHa,  CHJIOBBIMM  JIMHUSIMH,
HaNpsKEHHOCTBIO.

3 3ajaun  pasHeIX BMJOB Ha  onucanue | Mugusuayan | [IpoGnemHo-

IEKTPUYECKOTO HOJIst pa3NuHBIMU | bHas paboTa | LICHHOCTHOE
CpEICTBaMU: pPa3HOCTBIO NOTEHIMAJIOB, oOuieHue,
JHEpruen. IIPOEKTHAs
JIESITENIBHOCTh
4 Pemenne 3amau  Ha  omnucanue  cucreM | IIpaktnuecko | [lo3HaBarensH
KOHJICHCATOPOB. € 3aHATHE ast

5 JIESTENBHOCTD,

3aKOHBI TIOCIIENOBATENBHOTO U NapaJuIEIbHOTO
o IIPOEKTHAsI
COCTHHCHHH. JeATEIIbHOCTD

6 3amjaud  pasHbBIX  BUAOB  Ha  onwucaHue | Urpa ITo3HaBaTenbH

IEKTPUUYECKUX nenen MIOCTOSIHHOTO ast




IEKTPUYECKOT0 TOKAa ¢ NOMOIIbI0 3akoHa Oma JIESITENIbHOCTbD,
JUI 3aMKHYTOM LIETIH. UrpoBas
JIESITENIBHOCTh
7 3amaun  pa3HbIX  BuAOB  Ha  onucanue | [Ipaktuuecko | Ilo3naBatenbh
ANEKTPUUYECKUX nenei IIOCTOSTHHOT'O | € 3aHATHE ast
IEKTPUYECKOTO TOKa C IIOMOLIBIO 3aKOHA JIESITENIbHOCTb,
Jxoyns — Jlenna, pacuer KIIJI IIPOEKTHAs
JJIEKTPOYCTAHOBOK. JIESITENIbHOCTh
8 Koncrpykropckue 3anauun NumuBunyan | IIpoexTHas
bHas paboTa | eATeNbHOCTh
9 Pemrenne 3amau Ha pacder yvactka uend, | [Ipakruuecko | [lo3naBarenbh
nmeromen D/(C. € 3aHATHE as
10 [loctanoBka ¥ pemeHue  (QPpPOHTAIBHBIX JIeSATEIbHOCTD,
SKCIIEPUMEHTAJIbHBIX 3a/1a4 Ha OIpEeJeIeHNe MIPOEKTHas
MoKa3aHui mpruOOpoB. JIESITENIbHOCTh
11 3anaun Ha OTIMCaHue nocrostaHOTO | Becena [Tpo6nemHO-
JNEKTPUYECKOTO  TOKAa B DJIEKTPOJIMTAX, LIEHHOCTHOE
BAaKyyMe, ra3ax, NoJIylipOBOJIHUKAX. o011eHne
12 3amaun  pasHbIX BuUAOB Ha  onucanue | [Ipaktmuecko | [lo3HaBaTenpH
MarHUTHOTO TOJISl TOKA U €ro JeHCTBUS Ha € 3aHsATHE ast
MPOBOJHUK ¢ TokoM. Cuina Ammepa. JIeSITeNIbHOCTD,
13 3amaun  pa3HbIX ~ BHMJIOB ~ Ha  ONHCaHUE MIPOEKTHas
MarHUTHOTO TOJIS TOKa U €ro JeMcTBUs Ha JIeSITeNIbHOCTh
JBIOKYIIUNCS 3apsia: cuia JlopeHna.
14 Pemenne rpadmueckux 3amad Ha ompeneneHue | [Ipaktudecko | [lo3naBarensH
cuibl Amniepa u cuiibl Jlopenna. € 3aHsTHE as
JIeSATEIbHOCTD,
MIPOEKTHAas
JIEeATEITbHOCTD
15 3agaun pasHBIX BHJIOB Ha ONHCaHHE sBIcHHS | becena [Tpo6aemuo-
3JIEKTPOMArHUTHOW MHAYKIUHA U CAMOMHIYKIIUHN: LIEHHOCTHOE
3aKOH 3JIEKTPOMAarHUTHOM MHAYKLIHH, IIPABUIIO oO1eHue
JleHua, UHAYKTUBHOCTD.
16 3agaun Ha TmepeMeHHbIM snekTpuueckuid Tok: | [Ipaktuyecko | [lo3HaBaTenbH
XapaKTEPUCTUKN MEPEMEHHOTO 3JIEKTPUYECKOTO | € 3aHATHE ast
TOKA. JIeSATEIbHOCTD,
IIPOEKTHAas
NI TEIbHOCTD
17 3ajauu Ha IEPEMEHHBIN 3JIEKTPUUYECKUN TOK: Wuausunyan | [IpobaemHo-
ANIEKTPUYECKHE MALTUHBI, TpaHchopMaTop. pHas paboTa | IIEHHOCTHOE
oO11eHue,
MIPOEKTHAas
JIeATEIbHOCTD
18 3ajaud Ha ONHCaHUE pa3auuHblX CcBOMCTB | [IpakTnuecko | Ilo3HaBaTtenbH
JIEKTPOMAarHUTHBIX BOJIH: CKOPOCTb, | € 3aHATHE ast
OTpa’keHHe, INpelloMJIeHne, UHTephepeHIIts, JIESATENBHOCTD,
T PaKIKs, TOISIPU3ALIHSL. MPOEKTHAas
19 3aJauy MO0 TEOMETPUUYECKON ONTHKE: 3epKaia, JIESATEIIBHOCTh
IIPU3MBI, JINH3bI, ONTUYECKHE CXEMBI.
20 3ajaud Ha OIKMCAaHUE pa3JIM4YHBIX CBOMCTB | becena [Tpo6aemHo-
AJIEKTPOMArHUTHBIX ~ BOJIH:  HMHTepdepeHIus, LIEHHOCTHOE
JICTIEPCHSL. oO1eHne




21

3ajaud  Ha OIMCAaHUE pPAa3JIMYHbIX CBOMCTB

3JIEKTPOMAarHUTHBIX BOJIH: TP PAKIIHSL,
MOJIApU3ALUSL.
22 3ajaud Ha omnpeaencHUue onTudeckod cxemsl, | [Ipaktuuecko | Ilo3naBaTtenbh
coaepKaliencs B «4EpHOM AIIUKE»: | € 3aHATHE ast
KOHCTPYMPOBAHHE, TPUEMBI U IPUMEPHI JIeSITEIbHOCTD,
penieHusl. MIPOCKTHAs
23 DKCHepUMEHTAIbHBIC 3314l C UCIOJIb30BAaHUEM JIEATEIIbHOCTh
puOOpOB.
24 Knaccudukanus 3anad no CTO u npumepsr ux | Mrpa [To3naBarenbH
peleHmus. as
JIEATEIIbHOCTb,
UrpoBas
JIEATEIIbHOCTh
25 Konctpykropckue 3anaun. NummBunyan | IIpoexTHas
bHas paboTa | JAESITEIBHOCTD
26 KoHCTpyKTOpCKHE 3a/1aUH.
27 . Jlekuus [To3HnaBaTenbH
KBanToBbIE CcBOMCTBA cBeTa. Pemenne 3aqa4 Ha
dhoTodrddexT n xapakTepucTUKU (HOTOHA. ;Zm CIBHOCTD
28 IIpaktrnuecko | ITo3HaBarenbH
€ 3aHATHE as
Pemenne 3a1ad Ha XapakTepucTUKU (HOTOHA.
JIEATEeIIbHOCTb,
MIPOEKTHAas
JIeATEIbHOCTh
29 Jlexums ITo3naBaTensH
CocraB aroMa u spa. SlnepHble peakuuy. a1
Pemenue 3a1a4 Ha aTOMHYIO U SIACPHYIO (PU3UKY. NESTEIBHOCTD
30 AJNTOpPUTM pelIeHus 3a7a9 Ha pacyeT nedexra [Ipaktrnuecko | ITo3HaBarenbH
MacC ¥ YHEPTeTUYECKUI BBIXOJ] PEAKIIUH. € 3aHATHUC as
JIeSATEIbHOCTD,
31 Anroput™M  pemieHuss  3aJad = Ha  3aKOH IIPOEKTHAas
PaauoaKTUBHOIO pacraja. JIeATEIbHOCTh
32 KonctpykTopckue 3anaumn. NunuBunyan | [IpoekTHas
pHas paboTa | IeATENbHOCTH
33 NunuBunyan | [IpoekTHas
[ToaroroBka BBICTYILICHHUS.
pHas paboTa | JEeATEIbHOCTH
34 Kondepenrmus

3amuTa NpoeKTa.
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