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IHosicHuTEeNLHAA 3ANIUCKA

OxHO W3 TpPyOHEHWIIMX 3BEHBEB Y4YeOHOrO IMpoIecca — HAyYUTh YYALIUXCS peIIaTh 3afad.
dusnueckas 3aaaya — 3T0 CUTYyalus, TpeOyroIas OT yYalluXcsi MbICIUTENIbHBIX U IPAKTHUECKUX
JIeMCTBUI Ha OCHOBE 3aKOHOB M METOJOB (DM3MKH, HAIPABICHHBIX HA OBJIAJCHUE 3HAHUSAMHU IO
(Gu3uKe U Ha pa3BUTHE MBIIICHUA. XOTA CHOCOObI pelIeHUs TPAaJUIMOHHBIX 3a]lad XOPOLIO
U3BECTHBI  (JIOTMUECKHUH  (MaTeMaTHUYECKHH), OSKCIEpUMEHTAIbHBIN), HO  OpraHu3anus
NEeSTEIbHOCTH YYalMXCsl 10 PEIICHUI0 3a7ay SBJISETCS OIHMM U3 YCIOBHH oOecrneueHus
riyOOKMX M TPOYHBIX 3HAHUK y ydamuxcs. CerogHs 3HaHHUA y4YalIMXcsl MO (puU3MKe SBHO
JEMOHCTPUPYIOT Bce 00ibllyr0 U (epeHHalni0 BbITYCKHUKOB 110 KauyeCTBY IOJTIOTOBKH.
[TpocnexxuBaercss TEHACHLNS SIBHOIO pOCTa KAUECTBA MOATOTOBKU CUJIBHOM TPYMIIBI yYaAIIUXCS U
Bce OoJiplllee OTCTaBaHWE OT HHUX TPYII BBITYCKHUKOB C YAOBJIETBOPUTEIILHBIM U HEY/IOBIIE-
TBOPUTEIbHBIM YpPOBHSIMU NOATrOTOBKM. [lpmueM paHee 3TO OTCTaBaHHUE OINPEACIAIOCHh B
OCHOBHOM Kak KauyeCTBEHHBIH IIOKa3aTeib, T.€. Cilabble ywamuecs Jejand Oouiblie
BBIUMCJIUTENbHBIX OLIMOOK, HE MOIJIM JIOBECTH 10 KoHLa peuieHue. IlocreneHHo kapTuHa
MEHSIETCS. B CTOPOHY KOJIMYECTBEHHBIX I1OKAa3aTesied, BBIACISAIOTCS LEJIble TEMbl U 3JEMEHTBI
COJIEp’KaHusl, KOTOPbIE «BBINAAAIOT» W3 MOJS 3pEHUs BCEH 3TOM TPYMNIbl BBIIYCKHUKOB, OHU
HAUMHAIOT OTCTAaBaTh HE TOJIBKO IO KaYE€CTBY MOJATOTOBKH, HO U 110 00beMY 3HaHUI.

Y4eOnblii Kype «MeToabl pemieHHs1 (PU3NYECKHUX 3aa49» paccunuTaH Ha ydamuxcs 11 knaccos
001eobpazoBaTeNbHbIX yupexaeHuil. [Iporpamma coctaBieHa Ha ocHoBe mporpamm: B. JL
Opnos, 0. A. Caypos, «Metobl pemienus: puszndeckux 3agaw», M., [Ipoda, 2005 roq u H. U.
3opun. YueOHbIl Kypc «MeTtonsl pernenus ¢usndeckux 3amad: 10-11 xmaccery, M., BAKO,
2007 rox (MacTepckasi yuuTens).

[lenb maHHOTO Kypca YIIIyOUTh M CHCTEMaTU3UPOBaTh 3HAHUS ydaniuxcs 11 kimaccoB mo ¢usmke
MyTeM pelIeHUusT Pa3HOOOpa3HBIX 3a7ad U CIOCOOCTBOBAaThH MX MPOGECCHOHATHBHOMY
ONIPEIEIICHUIO.

Ero ocHOBHas HalpaBJIEHHOCTb - MOArOTOBUTH ydamuxcst K EI'D ¢ onopoii Ha 3HaHUS U yMeHus
y4almxcs, IpuoOpeTeHHbIe TPH U3yuyeHUN PU3UKU B 7-9 Kilaccax, a TaKkxke YriIyOJIeHUI0 3HaHUN
Mo TeMaM NpH u3ydeHHuH Kypca ¢usuku B 11 kmacce. Hacrosmuit kypc paccyuTaH Ha
npenogaBaHue B o0beMe 34 yaca. 3aHATHS IPOBOAUTCS | Yac B HEZIETIO.

Hean kypca:

1. Pa3BUTHUEC NO3HABATCIBbHBIX MHTCPECOB, MHTCIIJICKTYAJIbHBIX WU TBOPUCCKHX CIIOCOOHOCTEH B
nmponecce peuicHu-d (I)I/ISI/I‘-IGCKI/IX 3aaa4 U CaMOCTOATCIBHOTO HpI/I06pCTeHI/IH HOBBIX 3HaHPII>i;

2. COBCPHICHCTBOBAHUC MTOJYUCHHBIX B OCHOBHOM KYpPCC 3HAHUI U yMeHHf/'I,

3. ¢dopMupoBaHHe mpencTaBUTENCH O IOCTaHOBKE, KIACCU(PHUKAIMMA, MpHEeMax M METoAax
penieHus GU3NUECKUX 3a/1a4;

4. mpuUMeHATh 3HaHUA TO (U3MKE I OOBSICHEHUS SIBICHUH MPHUPOJbI, CBOMCTB BEIIECTBA,
pemieHus: GU3NYECKUX 3a/1a4, CAMOCTOSTEIBHOIO IPUOOPETEHHS U OLICHKH HOBOM MH(OpMalu
(bu3uUecKoro coxep>KaHusl.

3agauu Kypca:

1. yriyOneHue U cucteMaTu3aus 3HaHU| yJaluxcs;

2. yCBOGHHUE yUallUMHCS OOIIUX aJTOPUTMOB PELICHUS 3a7a4;

3. OBJa/ICHNE OCHOBHBIMU METOJaMH PEIICHUS 3a/1a4.



[TporpamMma y4eOHOTO Kypca COCTaBlieHA C YYETOM TOCYIJapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa W COJEPKaHHMEM OCHOBHBIX IporpamMMm Kypca ¢u3uku 0a30BOM W TpOQPHIBHON
mkousl. OHa OPUCHTHPYCT YUYHUTCIIA Ha I[aJIBHeﬁIHee COBCPHICHCTBOBAHUEC YKC YCBOCHHBIX
yUYalIUMUCS 3HAHUW M yMeHUi. [ 9TOoro BCsl mporpamma JeluTCsl Ha HECKOJIBKO pasjenoB. B
nporpamMmce BBIJICJICHBI OCHOBHBIC pPa3JC/ibl IMIKOJIBHOI'O KypcCa (1)I/I3I/IKI/I, B Ha4daJIC HU3YUYCHHA
KOTOPBIX C YYalIMMHUCS TIOBTOPSIIOTCS OCHOBHBIC 3aKOHBI M (hOpMYJIbI JaHHOTO pasnena. [lpu
noadope 3a1ad Mo KaxIOMy Pa3/iely MOXKHO HCIOJb30BaTh BBIYHUCIHMTEIbHbIC, KAUeCTBEHHBIE,
rpaduveckue, SKCIepUMEHTAITLHBIC 3a/1a4H.

B Hauane n3ydeHus Kypca JaeTcs 1Ba ypoKa, LeNbl0 KOTOPBIX SBIAETCA 3HAKOMCTBO Y4alUXCS
C MOHATHEM «3a/aya», WX KiIaccupuKauueld M OCHOBHBIMU criocobamu pemieHus. bosbiioe
3HAYCHHE JTACTCS AITOPUTMY, KOTOPBIA (OPMHUPYET MBICIUTEIbHBIC ONEpAIMN: aHAJIH3 YCIOBHS
3ajjauy, JOra/iKa, MPOEKT PELICHUs, BbIIBI)KEHUE TUIIOTE3bI (PEIIEHHUE), BBIBOI.

B Hawane pasgena uid WUIIOCTPALMM MCIOJB3YIOTCSA 3aJa4d U3 MEXaHUKH, MOJIEKYJISIPHON
(Gu3KKH, SIEKTPOAUHAMUKH, TO B JaJbHEHNIIEM peIaloTcs 3a1aul U3 pa3zienoB Kypca puiuku 11
kiacca. [Ipu moBropeHnn 0000111al0TCs, CUCTEMATU3UPYIOTCS KaK TEOPETUUECKUN MaTepHall, Tak
U [PUEMBl pPEIIEeHUs 33/a4, IPUHUMAIOTCS BO BHUMAaHHUE LI€JIM IOBTOPEHUS MPU MOATOTOBKE K
€IMHOMY I'OCYJJapCTBEHHOMY 3K3aMeHy. llpu pemenuu 3a1au no MexaHuke, MOJIEKYJISIpHOU (u-
3WKe, JNIEKTPOJMHAMUKE TJIaBHOE BHUMaHHE oOpamiaercss Ha (OpMUpOBAaHHE YMEHHH pellaTh
3aJa4yl, Ha HAKOIUICHUE OIBbITa PELUEHUS 3a7ad PAasIMYHOM TpyJHOCTU. B KOHIE H3yueHUs
OocHOBHBIX TeM («KunemaTnka u quHaMuKkay, «MomnekyispHas Gu3nkay, « DIEeKTPOAMHAMHUKAY)
IPOBOJIATCSI UTOTOBBIE 3aHATHS B (hOpME MPOBEPOUHBIX padOT, 3a7jaHNsI KOTOPBIX COCTaBJIEHbI HA
ocHOBe OTKphIThIX 0a3 EI'D nmo ¢usuke wactu «B» u yactu «C». PaboThl paccunTanbl Ha JBa
yaca, coaepkat oT 5 no 10 3agau, aBa Bapuanta. Ilocne u3yueHust He6OIbIIUX TeM («3aKOHbBI
coxpaHenusd. ['mapocratukay, «OCHOBBI TEPMOJIMHAMUKNY», «BOIHOBBIE 1 KBaHTOBbIE CBOMCTBA
CBETa») MPOBOJIATCS 3aHATUS B opMe TeCcToBOM paboThl Ha 1 yac, copeprkaieit 3aganus u3z EI'D
(yacTb «A» 1 yacTb «B»).

Copeprxanue nporpamMmbl
1. ®u3nueckas 3axa4va. Kinaccupukanus 3agau (2 yaca)
2. IlpaBunia m npuembl Bcex BUAOB 3a1a4 (3 yaca)

Uro Takoe ¢usnyeckas 3amada? CoctaB ¢uznyeckoil 3amaun. Knaccudukamus ¢uznyeckux
3aJa4 1o TpeOOBaHUIO, COJEpKaHMIO, crnocoly 3anaHus M peuieHus. [Ipumepsl 3amad Bcex
BUIOB.

OO6mme TpeOoBaHUS TpU pelieHUH (DU3WYECKUX 3amad. ITalbl PEIIeHHs 3a7adu. AHanu3
petieHus U opopMIIeHHE pelieHus. Pa3nudHble MPUEMBbl U CIIOCOOBI PEIICHUS: TEOMETPHUYECKHE
MIPUEMBI, aJITOPUTMBI, AaHAJIOTHUH.

3. lunamuka u cratuka (4 yaca)

Pemenue 3amau no anroputMy Ha 3akoHbl HbIOTOHA C pa3iaMYHBIMHM CHJIAMH (CHIIBI YIIPYTOCTH,
TpeHusl, conpoTuBieHus). KoopnHaTHBIA METOJ pelieHus 3a/1a4 1Mo AUHAMUKE 0 aJrOpUTMY:
HaKJIOHHAs IUIOCKOCTh, BEC Tela, 3a/1a4ui ¢ OJIOKaMH M Ha CBsI3aHHbIE TeJa.

Pemenune 3amau Ha JBMO)KEHHUE IMOJ JICHCTBHE CHJI TATOTEHHs: CBOOOJHOE NaJeHHE, JBHKCHHE
Tena, OpOIIEHHOT0 BEPTHUKAILHO BBEPX, IBU)KEHUE Teja, OPOIIEHHOTO MO yIioM K TOPU30HTY.
Anroput™M pemeHus 3ajad  Ha OIpeleleHHe JaJbHOCTH II0JieTa, BPEMEHM IIOJIETa,
MaKCUMaJIbHOM BBICOTBHI MOAbEMa Tena. J[BMKEHHME MaTEpHATBHOW TOYKH MO OKPY>KHOCTH.
[lepuon oOpamenus W vactora oOpamieHus. lluknnyeckas wactoTa. YTJoOBas CKOpPOCTb.
entpocTpemutensHoe yckopenne. Kocmuueckue ckopoctu. PelieHne acTpOHOMHYECKUX 33724



Ha JBUKEHUE TUJIAHET W CIIyTHUKOB. Y CIIOBUS paBHOBecus Tel. MomeHT cuiibl. LleHTp Tskectu
Tena. 3ajaun Ha ONpeesieHne XapaKTepUCTUK PaBHOBECUSI (PU3NYECKUX CHUCTEM U aIrOPUTM HX
peleHusl.

4. 3akoHbl coxpaHeHus (4 yaca)

HNmnyabce. 3aKoH coxpaHeHUusi UMIYJabca. MIMITybC Tesa 1 UMITYJIbC CUIIbL. Perenue 3a1ad Ha
BTOpOH 3akoH HploTOHA B MMITyJIbCHOU (popme. 3aMKHYThIE CHCTEMBl. AOCONIOTHO YIIpyroe u
HEYIIPYyroe CTOJKHOBEHHUs. AJITOPUTM pEIleHHE 33]a4 Ha COXPaHEHHE UMIIYJIbCa U pPEaKTUBHOE
JBUKECHHUE.

5. CTpoenne u CBOMCTBA ra3oB, :KUAKOCTel U TBEPABIX TeJ (3 yaca)

Pemienue 3a1a4 Ha OCHOBHBIE XapaKTEPUCTUKH MOJIEKYJI HA OCHOBE 3HAHUMN M0 XUMUU U (PUBHKH.
Pemlenne 3amay Ha onucaHue INOBEACHMS MJEAIBHOIO Tras3a: OCHOBHoe ypaBHeHne MKT,
ONPECIICHUE CKOPOCTH MOJIEKYJ, XapaKTEPUCTUKH COCTOSHUSA Ta3a B H30Ipoleccax.
I'paduueckoe penieHne 3a1a4 Ha U30IPOLIECCHI.

AJIFOpI/ITM pelIcHrA 3aaa4 Ha OIIPCACIICHHUC XAapPAKTCPUCTUK BJIAKHOCTU BO3yXa. Pemenne
3aJlad Ha OIpPCACIICHUC XapPaKTCPUCTHUK TBépI[OFO Tena: aOCONIOTHOE M OTHOCHTEIBLHOE
YAJIMHCHHUEC, TCIIJIOBOC PACIIUPCHHUE, 3aI1aC IMIPOYHOCTH, CUJIa YIIPYTOCTH.

6. OcHoBbI TepMoauUHAMHUKH (3 yaca)

BHyTpeHHss 3Heprust 0lHOaTOMHOro0 raza. PaboTa 1 KOJIMYeCcTBO TEIIOThL. AJITOPUTM PELICHUs
3a7lad Ha YypaBHEHHE TeruioBoro OanaHca. IlepBblif 3aKkOH TepMOAMHAMUKH. AnnabaTHBIN
nporecc. Terossle apurarenu. Pacuer KITJ[ TennoBbIX ycTaHOBOK IpagUuecKuM CriocoOoM.

7. dieKTpu4ecKoe 1 MarHuTHoe moJis (3 yaca)

3amaun pa3HbIX BHIOB Ha OMHCAHUE AJIEKTPUUYECKOTO TMOJISl PAa3IMYHBIMHU CPEICTBAMH: 3aKOHAMU
CcOXpaHEeHHus 3apsga U 3aKoHOM KyJoHa, CHJIOBBIMHU JMHUSIMHU, HANPSKEHHOCTHIO, PA3HOCTHIO
MOTEHIIMAIIOB, JHEpPrueil. ANTOPUTM peIIeHUs 3aJady: IUHAMHYECKUH W DHEPreTHYECKUH.
Pemenne 3amay Ha OnMcaHME CHUCTEM KOHJIEHCATOPOB. 3aJaud pa3HbIX BUJOB HAa ONUCAHUE
MarHUTHOTO TOJS TOKA: MarHWTHAas WHIYKIMS M MAarHUTHBIM TOTOK, chjia AmIepa U Cujia
JlopeHua.

8. IlocTosIHHBII dJIeKTPUUYeCKHil TOK (4 yaca)

33[[8.‘-11/1 Ha pa3JInYHbIC IMPUCMEBI PACUCTa COIPOTHUBJIICHUSA CJIIOKHBIX 3JICKTPUYCCKHUX LIEIIE.
33}13‘11/1 PAa3HBIX BUAOB HAa ONMMCAHUEC DJICKTPUICCKUX IIeTeii MOCTOSHHOTO OJICKTPHUYCCKOI'0 TOKa C
INOMOIIBIO 3aKOHa Owma JJIA 3aMKHy'TOI7I OCrM, 3aKOHa I[)KOYJ'IH — .HCHI_Ia, 3aKOHOB
MOCJICA0OBATCIIBHOI'O U MapaJICIIbHOTO COG)IPIHCHHﬁ.

9.2/IeKTPOMATHUTHBIE KOJIeOaHusl U BOJIHBI (9 4yacoB)

3ajgaud pa3HBIX BHJIOB Ha ONHCAaHUE SIBICHHUS DJIEKTPOMArHUTHOM WHIYKIHMHU: 3aKOH
BHGKTpOMaFHHTHOfI WHIAYKOWH, IIPaBUIIO HeHua, UHAYKTHUBHOCTD. YPaBHeHI/Ie rapMOHHUYCCKOTr O
KoJICOAHUSI U €ro pelIeHHe Ha MpPUMeEpe INIEKTPOMArHUTHBIX KojieOaHuil. Pemenue 3amau Ha
XapaKTEPUCTUKH KojeOaHuii, mocTpoeHue rpadukoB. IllepeMEeHHBIH SJIEKTPUUECKHH TOK:
pPCHICHUC 3a1a4 METOAOM BCKTOPHBIX AUATI'paMM.



Kaneﬂuapﬂo-TeMaanecxoe NJJaHUPOBAaHHUE.

Ne Conep:xkanue o0yuenusi. Pazgennl. Tembl JlaTa

n/n Maan | dakr

dusnueckasn 3anaya. Knaccudpukanus 3agau. (24)

1.1 | ®usnyeckas Teopus U PEIICHHUE 3a/1a4.

2.2 | Ilpumepsl 3a/1a4 BCEX BUIOB.

IIpaBuiia u npuemMbl penieHus 3a1a4 BceX BUIOB. (34)

3.1 | Obume TpeboBaHUs IPH PEIICHUH 33]1a4.

4.2 DTarpl peneHus 3aaad.

5.3 Ananuz PEIICHMA 3aJa4 U €TI0 3HAYCHHUCE.

JIlunamMuka u cratuka. (44)

6.1 KoopauHaTHBIA METO/ pelIeHus 3a1a4.

7.2 | 3agauu Ha ONpENIEIICHUE XapaKTePUCTHK PABHOBECHS
(U3HYECKUX CHCTEM.

8.3 SaI[an/I Ha NPpUHOUIT OTHOCUTCIBHOCTHU: KWHEMATUUCCKHUEC U
JAUHAMHUYCCKUC XAPAKTCPUCTHKHN JABUIKCHHA TCJIa B PA3HBIX
CHUCTEMAX OTCUCTA.

94 ITog6op u cocTaBieHNEe CIOXKETHBIX 3aja4.

3akoHbl coxpaHenus. (44)

10.1 | Knaccudukanus 3ama4 o MEXaHHKe.

11.2 | 3amauym Ha 3CU u peakTUBHOE ABHKEHUE.

12.3 | B3aumornpoBepka pemaeMbix 3ajad.

13.4 | 3HaKOMCTBO C MpUMEPAMHU PEILICHUS 33]a4 [0 MEXaHUKE
peciyOIMKaHCKIX M MEKTYHAPOAHBIX OJUMITHALL.

CTpoeHue U CBOIICTBa ra3oB, JKMIAKOCTEH U TBepAbIX TeJl. (34)

14.1 | KadecTBeHHBIE 3a0a4i HAa OCHOBHBIE moJIoxkeHuss MKT.

15.2 | 3amauu Ha OMKMCaHUE HOBEACHUS UACAUTHHOTO rasa.

16.3 | 3amaum Ha CBOICTBA MapoB.

OcHoOBBbI TEPMOAUHAMUKH. (34)

17.1 | KoMOuHUpOBaHHbIE 33/1a41 Ha MEPBBIN 3aKOH TEPMOJIMHAMUKH.

18.2 | 3amauu HA TEJIOBBLIE ABUTATEIIH.

19.3 | KoHCTpyKTOpCKHE 3a1auil M 33]a4d Ha IPOEKTHI.

JJleKTpUYECKOe H MATHUTHOE noJe. (34)

20.1 | 3amauym pa3HBIX BUJOB HA OMUCAHUE DJICKTPUIECKOTO TOJIS.

21.2 321,[[8.‘11/1 PAa3HBIX BUAOB HA OITMCAHNUEC MAIHUTHOI'O ITIOJIS.

22.3 | Pemenune kaueCTBEHHBIX U SKCIIEPUMEHTAIBHBIX 33]1a4.

IocTosiHHBIH 3JIEKTPUYECKHI TOK. (44)

23.1 | 3amauym Ha pa3TUYHBIC IPUEMBI pacdyeTa COPOTHBICHHS
JIEKTPUUYECKUX IETEH.

24.2 | O3nakomiteHue ¢ npaBwiamMu Kupxroda.

25.3 | Pacuer yuactka nenu, umeromeit 9J1C.

26.4 | 3amauyu Ha ONMUCAHUE TIOCTOSHHOTO AJICKTPUYECKOTO TOKA B
cpenax.

DJIeKTPOMATrHUTHBIE K0JIeOAHUS U BOJHBI. (94)

27.1 | 3agauu Ha onucanue aBieHus DMU.

28.2 | 3ajmaum Ha IEPEMEHHBIN TOK.

29.3 | 3amauu Ha OMHCAHHUE PA3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX
BOJIH.

30.4 | 3agaum Ha ONMCAHME PA3TUYHBIX CBOUCTB 3JEKTPOMAarHUTHBIX
BOJIH.

31.5 | 3agaum mo reoMeTpUUECKOi ONTHKE.

32.6 | 3amauu Mo T€OMETPUIECKOM OINTHKE.




33.7

Knaccudukanus 3amaq no CTO.

34.8

Knaccudukanms 3agaq mo CTO.




