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IHosicHuTEeNLHAA 3aNIUCKA

OnHo W3 TpyOHEHIIMX 3BEHbEB Y4eOHOro Mpollecca — HAyYUTh y4allMXCs pellaTh 3aJayi.
duznyeckas 3aa4a — 3T0 CUTYyaIus, TPEOYIOIIas OT YYalIuXCs MBICITUTEIBHBIX U MTPAKTUICCKIX
NENCTBUI Ha OCHOBE 3aKOHOB M METOJIOB (DPM3MKH, HAIIPABJICHHBIX HA OBJIAJCHHE 3HAHUSIMHU I10
¢u3MKe M Ha PAa3BUTHE MBINUICHUSA. XOTS CHOCOOBI PEIICHUs TPAJAUIMOHHBIX 3a7a4 XOPOIIO
U3BECTHbI  (JIOrMUeCKUd  (MaTeMaTHYeCKWii), HSKCIEPUMEHTANbHBIN), HO  OpraHU3aIusl
JESATEIIbHOCTH YYallUXCsl TI0 PEIICHUI0 3a/ad SBJSETCS OJHUM M3 YCIOBHH oOecredeHus
MIyOOKMX U MPOYHBIX 3HaHWM y ydamuxcs. CerogHsi 3HaHMS y4alluxcs Mo (pu3uKe SBHO
JEMOHCTPHUPYIOT BCe OOJbIIyI0 AU(GEPCHIIMANNI0 BBITYCKHUKOB IO KAa4e€CTBY IOJTOTOBKHU.
[IpocnexxuBaercss TEHACHIUS SIBHOTO POCTa KauyeCTBA MOATOTOBKU CHUIIBHOM TPYIIBI YYaAIIUXCS U
Bce OOJbIlIee OTCTaBaHWE OT HUX TPYII BBIMTYCKHUKOB C YAOBIETBOPUTEIBHBIM M HEYIOBIIE-
TBOPUTEIBHBIM YPOBHSIMHU MOATroTOBKU. [IpmueM paHee 3TO OTCTaBaHUE OINPEACIAIOCh B
OCHOBHOM Kak KayeCTBEHHBIH IOKa3aTeib, T.€. Ciadble ydamuecs Jejanud Oosblie
BBIUMCIIUTENbHBIX OIIMOOK, HE MOTIJIM JOBECTH N0 KoHLa pemeHue. [locrerneHHo kapTuHa
MEHSETCSI B CTOPOHY KOJIMUECTBEHHBIX IMOKA3aTEeNeH, BBIACISIOTCS IIEJIbIE TEMbl U 3JIEMEHTBI
CoOJIep’KaHusl, KOTOpPbIE «BBINANAIOT» W3 TOJS 3pEHUs] BCEH STOM TPYIIbI BBIYCKHHUKOB, OHU
HAYMHAIOT OTCTABATh HE TOJBKO IO KAYECTBY MOJITOTOBKH, HO U TI0O 00bEMY 3HAHHIA.

JuekTuBHbIA Kypc «MeToabl pemieHuss Gu3MYeCKMX 3aJ4a4» paccyuTaH Ha ydammxcs 11
KJIacCOB 00111e00pa3oBaTeNbHbIX yupexaeHuil. [[porpamma coctaBieHa Ha OCHOBE Iporpamm: B.
JI. Opios, 10. A. Caypos, «Mertons! pemienus ¢puzndeckux 3anad», M., poda, 2005 rox u H.
W. 3opun. DnextuBHbIN Kypc «Metoasl pemenus ¢usmueckux 3amad: 10-11 kimaccer», M.,
BAKO, 2007 rox (MmacTepckasi yauTess).

Llens maHHOTO Kypca yriyOUTh M CHCTEMAaTU3UPOBATh 3HAHUS ydammxcs 11 kiaccoB mo ¢usuke
NyTeM pelleHHus pa3HOOOpa3HbIX 3aJad M CHOCOOCTBOBATh MX MPOdeCcCHOHATHLHOMY
OIpEEIICHUIO.

Ero ocHOBHas HalpaBJI€HHOCTbH - MOArOTOBUTH ydamuxcs K EI'D ¢ omopoii Ha 3HaHUS 1 yMEHUs
y4damuxcs, IpuoOpeTeHHbIe MpU u3yueHuu Gpusuku B 7-9 Kiiaccax, a Takke yriayOJeHuI0 3HaHUN
o TeMaM IpH u3ydyeHuH Kypca ¢usuku B 10-11 kmaccax. Hacrosimuilt kypc paccuutaH Ha
npenoiaBaHue B o0beMe 35 yacoB. 3aHITHS IPOBOAUTCS | 4ac B HENEINIO.

Hesn kypca:

1. pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaTbHBIX M TBOPYECKHX CHOCOOHOCTEH B
npoiiecce pereHust GU3NIECKUX 3a7a4 ¥ CaMOCTOSITEILHOTO TPUOOPETEHHSI HOBBIX 3HAHMIA;

2. COBEpLICHCTBOBAHUE MOJIYUEHHBIX B OCHOBHOM KypCe 3HaHHUIl U yMEHMI;

3. ¢dopmHupoBaHHE TPEACTABUTEICH O IMOCTAaHOBKE, KiaccHuPUKalMii, TmpHeMax U METoJax
perieHus GU3NIECKUX 3a/1a4;

4. npuMeHsATh 3HaHUSA NO (u3MKe i1 OOBACHEHUS SBICHHUI NPUPOIbI, CBOWCTB BEIIECTBA,
peueHus (PU3NYECKUX 3a/1a4, CAMOCTOSTEILHOIO MPUOOPETEHHS U OLIEHKH HOBON MH(OopMaIuu
(bu3nYeCKOro coaepx aHusl.

3amauum Kypca:

1. yrnyGreHre u cucTeMaTu3anys 3HAaHUH yJauxcs;

2. YCBOCHHC YHAIlIUMHUCA O6H_II/IX AJITOPUTMOB PCHICHUA 3a1a4,

3. OBJIAICHUC OCHOBHLIMU METOJAMU PCHICHUS 3a/1a4.



[IporpamMma 3JIEKTHBHOTO Kypca COCTaBJIEHA C Y4ETOM TOCYAAapCTBEHHOTO 00pa3oBaTEIHHOTO
CTaHJapTa M COJCpPKAHMEM OCHOBHBIX MHpOrpaMM Kypca (HU3MKH 0a30BOM W MPOQUIbHON
mKoyiel. OHa OPHUEHTHPYET YUYUTENs Ha JaJbHEWIee COBEPIICHCTBOBAHHE YK€ YCBOCHHBIX
YYAIIMMMCS 3HAHUW U yMEHMH. /[ 3TOro BCs mporpaMma JEelIuTCs Ha HECKOJIBKO pas3zieios. B
nporpaMMe BBIJCJICHBI OCHOBHBIE pPa3/esibl HIKOJIBHOTO Kypca (M3WKH, B Hadalle H3y4CHHS
KOTOPBIX C YYalIMMHUCS TIOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI M (hOpMyJbl JaHHOTO pasnena. Ilpu
noabope 3a1ad Mo KaXIOMY pa3ieily MOXXKHO HMCIOJIb30BaTh BBHIYMCIUTEIbHBIC, KAaUeCTBEHHEIE,
rpaduveckue, SKCIepUMEHTAIbHbIE 3a/1a4H.

B Havasie uzydyeHus Kypca gaeTcs 1Ba ypoKa, LEJNbI KOTOPBIX SBISETCA 3HAKOMCTBO yYalUXCS
C TIOHATHEM «3a7aua», WX KIacCH(PUKAIUEH M OCHOBHBIMU cIlocoOamu perieHus. bombiroe
3HAYEHHUE JAeTCs AIrOPUTMY, KOTOPBIA (POPMUPYET MBICIUTEIbHBIC ONEepalii: aHAIU3 YCIOBUS
3a/1auu, JOTaJKa, MIPOEKT PEUICHUs, BEIABUKEHUE TUIIOTE3bI (PEIICHKE), BEIBO.

B 10 knacce npu perieHnn 3a1a4 0co00e BHUMaHUE yIEsIeTCs TOCIeI0BATEIBHOCTH ICHCTBHIHA,
aHanMu3y (U3MYECKOTO SBJICHMS, MPOrOBAPMBAHHUIO BCIYX PpEIICHMS, aHAIM3y MOJYy4YEHHOIO
orBeTa. Eciu B Hauane paszjaena Juisi WUIIOCTPALMU HKCIONB3YIOTCA 3a/Jaud W3 MEXAHHKH,
MOJICKYJISIPHOM (DU3HKH, SIEKTPOAMHAMHUKH, TO B JAJIbHEHIIEM PEIIAlOTCs 3a/laydl U3 pa3iesioB
Kypca ¢usuku 11 «kmacca. Ilpu moBTOpeHMH O0OOMIAIOTCS, CHUCTEMATU3UPYIOTCS Kak
TEOPETUYECKHI MaTepual, TaKk U IMPUEMBbl pElleHUs 3aJad, IPUHUMAIOTCS BO BHHUMAaHUE IENU
MOBTOPEHUSI TP TIOJITOTOBKE K €AMHOMY TOCYJapCTBEHHOMY 3K3ameny. [Ipu pemienun 3agau no
MEXaHHUKE, MOJEKYISIpHOW (QU3UKe, SJICKTPOAMHAMHMKE TIJIABHOE BHUMaHHUE oOpaiiaeTcss Ha
dbopMHUpOBaHHEe YMEHUW peIIaTh 3a/auyd, Ha HAKOIUIEHHWE OTbITa PEIICHUs 33734 Pa3TUIHON
TpyaHocTu. B koHIle u3yueHusi ocHOBHBIX TeM («KuHemaruka u quHamuKay, «MojekynspHas
busnkay, «NEKTPOIUHAMIKAY) TIPOBOIATCS UTOTOBBIC 3aHATHS B JOPME MPOBEPOUHBIX PadoT,
3aJ]aHUsl KOTOPBIX COCTaBIIEHBI Ha OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke yactu «B» u vactu
«C». Pabotel paccuuTaHbl Ha JgBa 4aca, coaepxkar ot 5 mo 10 3amau, nBa Bapuanta. [locne
u3ydeHus HeOombIMX TeM («3akoHbl coxpaHenus. ['uapocratuka», «OCHOBBI TEPMOJAUHAMUKI,
«BoJTHOBBIC M KBAHTOBBIC CBOWCTBA CBETA)») MPOBOISITCS 3aHATHS B (DOPME TECTOBOM pabOTHI Ha
1 vac, coneprkameii 3aganus u3 EI'D (dacte «A» 1 yacth «By).

Copaeprxanue nporpaMmsl
1. ®u3nueckas 3axaya. Kinaccupukanus 3agau (2 yaca)
2. [IpaBuia n npuemMbl Bcex BHAOB 3a1a4 (3 yaca)

Yro Ttakoe ¢usnueckas 3anada? CocraB ¢usmueckoi 3amaun. Knaccudukamus Qusnueckux
3aJa4 1O TpeOOBaHUIO, COAEpKaHMIO, crocoOy 3anaHus M pemieHus. llpumepsl 3amad Beex
BUJIOB.

OOue TpeOOBaHUS MpU peHIeHUH (PU3MUECKUX 3ajady. OTambl peleHus 3ajaud. AHaiau3
pemieHus u opopMieHue pemeHus. Pa3nnyHble npueMsl U ClOCOObI PEIIEHUs: TEOMETPUUYECKHE
[IPUEMBI, aJITOPUTMBI, AaHAJIOTHUH.

3. Ilnnamuxa u cratuka (4 4yaca)

Pemenue 3aa4 no anroputMy Ha 3aKkoHbl HpI0TOHA ¢ pa3ivuHBIMH CHUJIaMH (CHIIBI YIIPYTOCTH,
TpeHMsI, conpoTUBIIeHUs). KoopinHaTHBIN METOJ pelIeHns 3a/1ad 110 AUHAMUKE 10 aJTOpPUTMY:
HaKJIOHHAs IUIOCKOCTh, BEC TeJa, 3a/1a4X ¢ OJIOKaMU M Ha CBSI3aHHBIC TeJa.

Pemrenue 3amau Ha ABMOKEHHE IO AECHCTBUE CUJI TATOTEHHUS: CBOOOMHOE MaJcHHE, IBHKECHHUE
Tena, OpOIIEHHOTO BEPTUKAIHHO BBEPX, JBIKEHUE Teja, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.
ANTOPUTM peIIeHHs] 3aJad Ha OMNpEJeICHHE JadbHOCTH TIOJIeTa, BPEMEHH IIOJIeTa,
MAaKCHMAJIbHOM BBICOTHI MOJbeMa Tena. J(BUKEHHE MaTepuaJbHOW TOYKH MO OKPYKHOCTH.



[Tepmon oOpamenuss W yactota oOpamieHus. [luxnamdeckass yactorta. YTIOBas CKOPOCTb.
LentpoctpeMurensHoe yckopenue. Kocmuueckue ckopoctu. Penienre acTpOHOMUYECKUX 3a/1a4
Ha JIBI)KEHUE TUIAaHET U CITyTHUKOB. YCIIOBUA paBHOBecus Tel. MomeHT cuibl. LleHTp TsbxkecTn
Tena. 3aaun Ha OMpeIe/ICHUEe XapaKTEePUCTUK PaBHOBECUSI PU3NICCKUX CHCTEM M alTOPUTM KX
pelieHusl.

4. 3akoHbl coxpaHeHus (4 yaca)

HNmnyabce. 3ak0H coxpaHeHUus1 UMILYJIbca. VIMITyibe Tena 1 UMITyJibC Cuiibl. Perienue 3ai1au Ha
BTOpOH 3akoH HproTOHa B mMmysiabCcHON (opme. 3aMKHYThIE cHCTeMbl. AOCOIIOTHO YyIpyroe u
HEYNPYroe CTOJIKHOBEHHUS. AJITOPUTM PEIICHHUE 3a7a4 HAa COXPAaHEHHUE UMITYJIbCa U PEaKTUBHOE
JBUKECHHE.

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

Pemenue 3a1a4 Ha OCHOBHBIE XapaKTEPUCTHUKU MOJIEKYJI HA OCHOBE 3HAHHMI 1O XUMUU M (PU3HKH.
Pemenne 3amau Ha omMcaHue TOBENCHHUS WICAbHOTO ra3a: ocHoBHoe YypaBHeHne MKT,
ONpE/IeNIEHUE CKOPOCTU MOJIEKYJl, XapaKTEpUCTUKH COCTOSHUS Ta3a B H30Ipoleccax.
['padmyeckoe pernieHue 3aa4 Ha H3OMPOIIECCHI.

ANTOpUTM pelIeHHs 3a/la4 Ha OIpPEICIICHUE XapaKTEPUCTHUK BIAKHOCTH BO3Iyxa. PerieHue
3aja4 Ha OIpEleliCHHe XapaKTePUCTUK TBEPAOrO Tena: a0CONIOTHOE W OTHOCHUTEIIBHOE
YIUTMHEHUE, TETIOBOE PACIIMPEHUE, 3arac MPOYHOCTH, CHJIA YIPYTOCTH.

6. OcHoBbI TepMoaMHAMUKH (3 Yaca)

BuyTpeHHss 3HEprusi 01HOATOMHOTO ra3a. PaboTa n KOJIMYECTBO TEMJIOTHI. AJITOPUTM pEILIEHUs
3ajjay Ha YypaBHEHHE TemjaoBoro OanaHca. [lepBblii 3aKOH TepMOAMHAMMKH. AnnabaTHBIN
nporecc. Teruossie nBurarenu. Pacaer KI1J[ TemoBeIX ycTaHOBOK TpaguECcCKUM CIIOCOOOM.

7. DJeKTpuYecKoe U MarHuTHoe moJis (3 yaca)

3ajaun pa3HbIX BUJIOB Ha OMMCAHUE 3JIEKTPUUYECKOTO MO Pa3IMYHBIMU CPEICTBAMU: 3aKOHAMU
COXpaHCHUA 3apdaa WU 3aKOHOM KYJ'IOHa, CUJIOBBIMHU JIMHUAMHU, HANPSAKCHHOCTBIO, PA3SHOCTBIO
MOTEHIMAJIOB, JHEprueil. AJTOpUTM pelIeHus 3aJay: JWHAMHYECKUH W SHEPreTHYECKUH.
Pemienne 3amau Ha omMcaHWe CHCTEM KOHJEHCATOPOB. 3aJaud pa3HBIX BUJOB Ha OIHMCAHUE
MarHUTHOTO TOJII TOKA: MAarHUTHAas WHAYKIHMS M MarHUTHBIA TMOTOK, CHiIa AMIepa U cujia
Jlopenua.

8. IlocToSIHHBII dJIeKTpUUYecKHii TOK (4 yaca)

3az1atm Ha pa3n1/1qHHe npneMm pacqua COHpOTI/IBJ'IeHI/ISI CJIOXKHBIX BHGKTpI/I‘IeCKI/IX ueneﬁ.
3ajauu pa3HbIX BUAOB HA OMUCAHUE NEKTPUUYECKUX IIENEH TOCTOSHHOIO 3JIEKTPUUYECKOTIO TOKA €
nomompo 3akoHa Owma I 3aMKHYTOM 1ienu, 3akoHa J[[xoyns — Jlenma, 3akoHOB
MOCJIEIOBATEIBHOTO U NapalIeIbHOTO COEUHEHUH.

9.2/1eKTPOMarHuTHbIE KoJie0aHus U BOJIHBI (9 YacoB)

3ajaun  pa3HbBIX BHUAOB Ha ONHMCAHME SBJICHUS JJIEKTPOMAarHUTHONM WHAYKLUHH: 3aKOH
AIIEKTPOMAarHUTHOW MHIYKIMH, IpaBUIO JIeHla, MHAYKTUBHOCTb. Y paBHEHUE TAPMOHUYECKOIO
Koje0aHusl U €ro peuieHre Ha NpUMepe 3JIEKTPOMArHUTHBIX KoseOaHuil. Pemenue 3amay Ha
XapaKTEepUCTHKH KoJieOaHUH, mocTpoeHue rpadukoB. IlepeMEeHHBIH 3JIEKTPUUECKU TOK:
peleHune 3a7a4 METOJOM BEKTOPHBIX JIUarpaMM.



TeMaTHuyeckoe IIAHUPOBaHHUeE.

Ne Coaep:xanue o0yuenus. Pazngennt. Tembl Hdara
n/n Iian | dakrt
dusnueckas 3agaya. Knaccupukanus 3anay. (24)
11 dusnyeckas TEOpHs U PEICHUE 3a1au.
2.2 [TpumepsI 3a1a4 BceX BUJIOB.
IIpaBuja u npueMbl penieHus1 3a1a4 Bcex BIUAOB. (34)
3.1 | OGmuue TpeOoOBaHUS MPU PEIICHUH 3aa4.
4.2 | Dransl perieHus 3aaa4.
5.3 | Ananu3 penieHus 3a1a4 U ero 3HauYCHHE.
Junamuka u cratuka. (44)
6.1 | KoopauHaTHBIM METO pelieHHs 3a1a4.
7.2 | Bagauu Ha ompe/eleHHE XapaKTePUCTUK PABHOBECHUS
(U3NYECKUX CUCTEM.
8.3 | Bagauu Ha MPUHIUI OTHOCUTEIHHOCTH:
KHHEMAaTUYCCKUE ¥ TUHAMUYECKHE XapaKTePUCTHKU
JIBUKEHHMSI TeJla B PA3HBIX CUCTEMax OTCYETA.
9.4 | Ilogbop u cocTaBieHHUE CIOKETHBIX 3a/1a4.
3akoHbl coxpaHenus. (44)
10.1 | Knaccudukanus 3a1a4 1o MEXaHHUKeE.
11.2 | 3apaun Ha 3CU u peakTHBHOE TBUKECHUE.
12.3 | B3aumomnpoBepka perniaeMbIX 3a/1a4.
13.4 | 3HaKOMCTBO C IpUMEpPAMH PEIICHHS 3a]1a4 IO MEXaHUKE
pecnyOIMKaHCKUX U MEXKIYHAPOJIHBIX OJMMITAA].
CTpoeHue U CBOICTBA ra3oB, *KMAKOCTENl U TBepAbIX Tel. (34)
14.1 | KauectBeHnsle 3a7jaun Ha ocHOBHBIE nosioxkeHns MKT.
15.2 | 3amauu Ha omMKMCaHUE MOBEACHUS UACAILHOTO rasa.
16.3 | 3amaum Ha CBOWCTBA MMApOB.
OcHOBBI TepMOAMHAMUKH. (34)
17.1 | KomOuHMpOBaHHbBIE 3a]]a4l Ha TIEPBbII 3aKOH
TEPMOTUHAMUKHU.
18.2 | 3aymauym HA TEIUIOBBIC TBUTATEIH.
19.3 | KoHcTpyKTOpCcKHe 3a1a4u U 33]Ja4d Ha IPOEKTHI.
JJIeKTpUYECKOe M MATHUTHOE 1oJie. (34)
20.1 | 3amaum pa3HBIX BHJOB HA ONMMCAHUE YJIEKTPUICCKOTO
OIS
21.2 | 3ajmaum pa3HBIX BHJIOB HA ONTMCAHWE MAarHUTHOTO TIOJISI.
22.3 | Pemenne kauecTBEHHBIX U SKCIIEPUMEHTAIBHBIX 33]1a4.
IlocTosiHHBIN JIEKTPUYECKHH TOK. (44)
23.1 | 3amaum Ha pa3’HUYHbIC IPUEMBI pacyeTa COMPOTUBICHUS
AJIEKTPUYECKUX LIETEN.
24.2 | O3nakomieHue c nmpasuiaamu Kupxroga.
25.3 | Pacuer yuactka nenu, umeromeid 3J1C.
26.4 | 3ajaum Ha OMHMCAHKE MTOCTOSHHOTO JICKTPHUYECKOTO TOKA
B Cpefax.
DJIeKTPOMArHUTHbIE KOJIe0aHUs U BOJHBI. (94)
27.1 | 3amauu Ha onMcanue sBiaeHUI DMU.
28.2 | 3ayjiaum HA MIEPEMECHHBIN TOK.
29.3 | 3amauym Ha OMHMCAHME PA3THYHBIX CBOMCTB
AJICKTPOMArHUTHBIX BOJIH.
30.4 | 3agaum Ha ONMCaHWE PA3INIHBIX CBOWCTB

QJICKTPOMAIrHUTHBIX BOJIH.




31.5

3aauu 0 TeOMETPUYECKON ONTHUKE.

32.6 | 3agaum Mo reoMeTPUYECKON ONTHKE.
33.7 | Kimaccudukanms 3agaq mo CTO.
34.8 | Knaccudukanms 3anau no CTO.
35.9 | Knmaccudukanms 3agaq mo CTO.




