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[loacHUTe /IbHAA 3alIUCKa

Paboyas mporpamma 3JIeKTUBHOTO Kypca COCTaBJICHAa B COOTBETCTBUU:
- ¢ TpeboBanusMH DenepaabHOro rocyIapcTBEHHOr0 00pa30BaTENBHOTO CTaHAApTa CPEIHEro
oOmiero o0pa3oBaHMs, YTBEPKICHHOTO TMPHKa30M MMUHUCTEPCTBA OOpa3oBaHHA H HAayKH
Poccuiickoit ®enepaumun ot 17 mas 2012 r. Ne 413 (B pneicTByIomed penakium);
YTBEPKIEHHOrO MpuKazoM MuHucrepcTBa oOpasoBanus u Hayku Poccuiickoit ®enepauuu (B
NEUCTBYIOIIEH PelaKIliu) U Ha OCHOBE

C Y4eTOM

- NMPUMEPHOM OCHOBHOM 00pa30BaTeIbHOM MpPOTpaMMBbl CPEIHEro oOIIero 0opa3oBaHUs
(omobpena pemieHueM ¢eaepaTbHOTO  YYeOHO-METOIMYECKOTO OOBEAMHEHUS 10 O0O0IIeMy
ob6pazoBanuto (mpoTokoa oT 28 utons 2016 1. Ne2/16-3).

-aBTOpPCKOM mporpammel «MeToibl penieHus: ¢usznyeckux 3agau». B.A. Opnos, H0.A.

Caypos, - M.: [Ipoda, 2005 r.
Llenu »JIEKTUBHOTO Kypca:

pa3BUTHE NO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPUECKHUX CIIOCOOHOCTEW B
rpolecce peteHus GU3NYecKUX 3aa4 U CaMOCTOSTEIbHOTO IPUOOpPETEHHSI HOBBIX 3HAHUI;
COBEPILEHCTBOBAHUE MOJYYEHHBIX B OCHOBHOM KypC€ 3HAHMM U YMEHUMH;

(dbopMHpoBaHHE MPEJCTaBUTENEH O MOCTAHOBKE, KiIaccu(UKalud, MpueMax 1 MeToJIaX peuieHus
(bu3UYecKuX 3a1a4;

IPUMEHATh 3HAaHUS NO (QU3UKE U1 OOBACHEHMs SBJICHUN IPHUPOJBI, CBOMCTB BEILECTBA,
pemeHus (pU3NYECKUX 3a/1a4, CaMOCTOSATEIBHOTO IPUOOPETEH s U OLIEHKH HOBOW MH(OpMaIIK
(hMBUYECKOTO COIepKAHUSI.

3ajaym Kypca:

yriyOJeHue U cucTeMaTh3anus 3HaHUH yJaruxcs;

YCBOEHHE y4JalllUMUCS OOIMX aJIFTOPUTMOB PEIIECHUS 3a/1a4;

OBJIAJICHUE OCHOBHBIMU METOJaMH PELICHUS 3a/1a4.

IIporpaMma  BJIEKTHBHOTO  Kypca  ODHUEHTHPYET  yduTelsd Ha  JalbHEHInee
COBEpILEHCTBOBAHUE XK€ YCBOCHHBIX OOYydaroLUMHCS 3HaHUN M ymeHuid. Jlns 3toro Bes
IIporpaMMa JEJINTCS Ha HECKOJBKO pa3lenoB. B mporpamme BbIIEIEHBI OCHOBHBIE DPA3/Eibl
LIKOJIBHOTO Kypca ()M3UKHU, B Hayajie U3y4eHUs1 KOTOPBIX C YUaLIUMHCS MOBTOPSIFOTCS OCHOBHBIE
3aKOHBl U (opMynbl AaHHOro pasnena. Ilpum moxbope 3amad Mo KaxaoMy paszielly MOXKHO
HCIOJIb30BaTh BBIYMCIUTEIbHbBIC, KAUECTBEHHbBIE, IPahuuecKre, SKCIIepUMEHTAIbHbIE 3a]a4H.

B nHauane u3ydyeHus Kypca JAeTcsl Ba YpOKa, LIEJIbIO KOTOPBIX SIBIISIETCS 3HAKOMCTBO
yyaluxcs ¢ HOHATHEM «3ajladay, UX Kiaccu(uKkaluedl ¥ OCHOBHBIMH CHOCOOAMH pPELICHHUS.
Bbonbiioe 3HaueHue 1aeTcst alropuTMy, KOTOpbIil GOopMHUPYET MBICIUTENbHbIE ONIEPALINU: aHATTU3
YCJIOBHS 3aJiauu, I0Ta/IKa, IPOEKT pelleHNs], BbIIBU)KEHNE TUIIOTE3b!I (pEeIIeHnE), BBIBO.

[Ipu pemeHnn 3agau N0 MEXaHUKE, MOJIEKYISPHOIN (QH3UKe, 3INEKTPOIMHAMUKE TJIaBHOE
BHUMaHMe oOpamaercss Ha (OpMHpPOBaHME YMEHMH pelaTh 3aJaud, Ha HAKOIJICHHE OIbITa
pelIeHns 3a1a4 pa3IuyHON TPYyJHOCTH.

[Ipennaraemsplii Kypc OpUEHTUPOBAaH Ha KOMMYHUKATUBHBIN HUCCIIEI0OBATEIbCKUAN TOIXO0/
B 0Oy4eHMH, B KOTOPOM IPOCIECKUBAIOTCS CIEAYIOUINE OSTanbl CYOBEKTHOW IEsTEIbHOCTH
y4aluxcs U YUuTelsi: COBMECTHOE TBOPUYECTBO YUHUTENS M YUAIIMXCS MO CO3/IaHUIO (PU3UUECKOM
IpoOJEeMHON CUTYyallMM WM JEATENbHOCTH MO MOoAOOpYy IMKIA 3a/ad Mo U3ydaeMol Teme —
aHaIM3 HaiileHHON mpoOJeMHOM cuTyanuu (3a1adu) 4eTrkoe (GOopMyTupoBaHUE (PU3HUECKOI
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gacTd mpoOieMsl (3a7aud)  BBLIBMKCHHME THUIOTE3  pa3paboTka mopenei ((pu3ndeckux,
MaTeMaTHYECKUX) MPOTHO3UPOBAHUE PE3YIbTATOB PA3BUTHS BO BPEMEHM SKCIEPUMEHTAIBLHO
HAOIIOIaeMBIX SIBJICHUH  TPOBEpKAa M KOPPEKTUPOBKA THIOTE3 —> HAXOXKJICHHE PEIICHUH
IIPOBEPKA U aHAJIU3 PEIICHUH —> MPEAJI0KEHUS 110 MCIOJB30BaHUIO MOIYYEHHBIX PE3YJIbTaTOB
JUIE TIOCTAaHOBKM M pEIICHUS Jpyrux mnpooOieM (3agad) Mo H3ydaeMol Teme, 10 paHee
M3Y4YEHHBIM TeMaM Kypca (pU3MKH, a TaKKe [0 TeMaM APYruX MpeAMETOB €CTECTBEHHOHAYYHOIO
L[MKJIA, OLIEHKA 3HaYEHUSI.

MeTo/1pl ¥ OpraHu3alMOHHbIE POPMBI O0yUEHUS

Jlia peanuzauuu 1ened U 3ajad JAaHHOTO NMPHUKIAJHOTO Kypca IMPEAIoyaraeTcsl UCIoJb30BaTh
cienyoomnye (GopMbl 3aHIATHH: MPaKTUKyMbl 1O PEUICHUIO 33/ay, CaMOCTOsTeNbHas padoTa
yyaluxcs, KOHCyJAbTalMM, 3adeT. Ha 3aHATHSAX  OPUMEHSIOTCS  KOJUIEKTUBHBIE U
UHIUBUAYyaJIbHbIE (OpPMBI pabOTHI: IMOCTAHOBKA, PELIEHUS M OOCYKIEHHUS pelieHus 3ajad,
MOATOTOBKA K €IMHOMY HallHOHAJIbLHOMY TECTUPOBAHUIO, TIOJ00P U COCTABJIEHUE 33/1a4 HAa TEMY
n T1.4. Ilpennonaraercs Tak)ke BBINOJIHEHHWE JJOMAIIHUX 33JaHUl MO pELIEHUIO 3ajady.
JloMrHaHTHOM k€ OpMON ydeHHUsl JTOJKHA CTaTh MCCIIEOBAaTENbCKasl JIEATEIbHOCTh YUCHHKA,
KOTOpasi MOKET ObITh peajn30BaHa KakK Ha 3aHSATHUSIX B KJacce, Tak U B XOJ€ CaMOCTOSATEIbHON
paboTel ywamuxcs. Bee 3aHATHS TOJDKHBI HOCUTH MPOOJIEMHBIN XapakTep W BKIOYaTh B ceOs
CaMOCTOSITENIbHYIO paboTy.

Metonpl 00ydyeHHs, MpUMEHsieMble B paMKaX MPHUKIAJHOTO Kypca, MOTYT U JOJIKHBI OBITH
J0CTaTOYHO pa3HooOpa3HbIMU. [Ipexie Bcero 3To uccienoBarenbckas pabora caMux y4yalmuxcs,
cocTaBjeHue 0000mamuX TabauIl, a TakKe MOATOTOBKA M 3aIllUTa YYalUMHUCS aJTOPUTMOB
pemieHus 3a1ad. B 3aBHCHMOCTM OT WMHAMBHIYaJbHOTO IUIAHA YYUTENb JOJDKEH HpeJiararh
y4alyuMCcs IOArOTOBJICHHBIA UM NIEPEYEeHb 3aa4 PAa3IMUHOrO YPOBHSI CII0KHOCTH.

ITomMuMoO HcCIIEnOBATENBCKOTO METOA LEIeCO00pa3HO MCMOJIb30BaHUE YaCTUYHO-TIOMCKOBOTO,
IpoOJEMHOT0 H3JI0KEHMs, a B OTHEIBHBIX ClIydasX HWH(POPMALMOHHO-WIIOCTPATUBHOTO.
[locnennuii MeTon mNpUMEHsAETCS B TOM Ciydae, KOIJla Yy Yydallluxcsi OTCYTCTBYeT 0a3a,
MI03BOJIAIOIIAs UCTIOJIb30BaTh IPOJYKTUBHBIE METO/IBI.

DJIEKTUBHBIN Kypc NpeaHa3HadyeH Jyuisl u3ydeHus ydamumucsa 10 u 11 knacca u paccuuran
Ha 70 yacoB: 35 vacoB (1 yac B Hepenmo) B 10 kimacce u 35 B 11 knacce. Cpok peanuzanuu — 2
roja. ®opma npoBeeHNS TPOMEKYTOYHOM aTTECTallud —UTOTOBBIH 3a4eT

ILianupyemMble pe3yJbTaThl 0CBOCHHS Kypca

JIn4HOCTHBIE H MeTalnpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS MPOTPaMMBbI

JIMYHOCTHBIMU pe3yJIbTaTaMH U3YYCHUS MPOrpaMMbl «MeTO bl PEIICHUS (PU3UICCKUX
3a7au» SBISIOTCS:
MOJIOKUTEIFHOE OTHOIICHUE K POCCUICKOM (PU3NIECKOl HayKe;
YMEHHE yIPaBIATh CBOCH MO3HABATEIBHON JAEATEIHHOCTHIO;
TOTOBHOCTh K OCO3HAHHOMY BBIOOPY Tipodeccuu.

MertanpeaMeTHBIME pPe3yJIbTaTaMHi U3y4eHHsI TPOrpaMMbl «MeToJIbl pemeHus GPU3NISCKUX
3a7au» SBISIOTCS:

UCTIOJIb30BAaHUE YMEHUH Pa3lIMYHBIX BHUJIOB TTO3HABATENFHON NEATENFHOCTH (HaOMIoJeHue,
IKCIIEPUMEHT, paboTa C KHHUTOH, pelIeHue MpoOJeM, 3HAKOBO-CUMBOJIMYECKOE OIEPUPOBAHUE
uHpopMmanuen u ap.);



MPUMEHCHHE OCHOBHBIX METOJIOB TMO3HAHUS (CHCTEMHO-WH(GOPMAIMOHHBIN  aHAJIH3,
MO/ISIMPOBAHUE, SKCIIEPUMEHTHUPOBAHUE U JIP.) ISl U3YyUCHUS PA3IMYHBIX CTOPOH OKPYKAIOIICH
JICUCTBUTEIIBHOCTH,

BIIQJICHUE WHTEJUICKTYalbHBIMH OMEpalusIMu — (HOPMYJIUPOBAHUE THUIOTE3, AHAIH3,
CHUHTE3, OIICHKAa, CpaBHEHUE, O000OIIeHue, CcUcTeMaTu3alus, KiIacCu(puKanus, BbISIBICHUE
MIPUYMHHO-CJICJICTBEHHBIX CBA3EH, MOUCK AHAJIOTHM — B MEXKIIPEIMETHOM M METalpeAMETHOM
KOHTEKCTaXx;

yMEHUE TE€HEPUPOBATHh HJCU U OINPEACIATh CPEJCTBA, HEOOXOAMMBIC I UX peaU3aluu
(nposiBI€HNE NHHOBAIIMOHHON aKTUBHOCTH).

IIpenmeTHbBIE pe3y/ibLTATHI
B pesynbTaTte ocBoeHMS mporpaMMbl «MeToibl penieHns GU3NYECKUX 3a1au»
VYalMiics HAVUNTCS

. [lonumath U OOBACHATH CMBICI TMOHATUH: (U3HUECKOoe SBJEHHE, TUIOTE3a, 3aKOH,
TEOpHsl, BEIIECTBO, B3aUMOIEHCTBHUE;

. [lonumatb U OOBACHATH CMBICH (DU3MUECKHUX BEJIMYHH: CKOPOCTh, YCKOPEHME, Macca,
CWJIa, HUMIIYJAbC, paboTa, MEXaHMYecKass »OSHEprus, BHYTPEHHSS DSHEprus, abCOIIOTHas
TeMIlepaTypa, CpeIHssl KUHETHYecKas OHHEpPrusi 4YacTHIl BEIIeCTBAa, KOJMYECTBO TEIUIOTHI,
JJIEMEHTAPHBINA dJIEKTPUUECKUI 3apsl;

. [lonumatb M OOBACHATH CMBICT (U3NYECKUX 3aKOHOB KJIACCHYECKOM MEXaHUKH,
BCEMUPHOTO TATOTEHHUS, COXpPAHEHHWS DHEPIUH, UMIYJIbCa U DJIEKTPUUYECKOrO 3apsja,
TEPMOJUHAMUKH;

. OnuceiBaTh U 0OBACHATH GU3UUYECKUE SBJICHUS U CBOMCTBA TeJl: ABM)KEHUE HEOECHBIX Tell
U HCKYCCTBEHHBIX CHYTHUKOB 3€MJIM; CBOMCTBA ra3oB, KUJIKOCTEH W TBEPABIX TEJ; CBOMCTBA
ANEKTPUYECKOTO TOJIS;

. OTnnyaTh rUMnoTe3bl OT HAYYHBIX TEOPHIL;
. JlenaTh BBIBOJIBI HA OCHOBE AKCIIEPUMEHTAIbHBIX JAHHBIX;
. [IpuBOUTH TpPHUMEpPHI, MOKA3BIBAIOUINE, YTO: HAONIONEHUS U HKCIEPUMEHT SIBIISIOTCA

OCHOBOM JUIsl BBIABWKCHHS THIOTE3 M TEOPHH, IO3BOJSIIOT MPOBEPUTH HCTHHHOCTH
TEOPETHYECKHUX BBIBOJIOB;

. [TporoBapuBaTh BCIIyX PEIICHUE U aHATM3UPOBATH [IOJIYYCHHBII OTBET;

. Hcrnonb3oBate MpHOOPETEHHBIC 3HAHUS M YMEHUS B IMPAaKTHYCCKOW JESATEIFHOCTH H
MOBCCIHEBHOM JKM3HHM JUIsi: OOecriedeHUs] Oe30MacHOCTH JKH3HEACSATENBHOCTH B IPOLIECCEe
UCIIOJIb30BaHUsI OBITOBBIX AIIEKTPOIPHOOPOB, OLICHKU BJIMSHUS Ha OPraHU3M YEJIOBEKa U JIPyrue
OpraHu3Mbl 3arpsi3HCHHST OKPYXKAIOIICH Cpe/ibl; PalMOHAIBHOTO MPUPOIOIONB30BAHUS U
3aIUThI OKPY)KAFOLICH CPeIbl

[TonnMaTe U OOBSICHITH CMBICH MOHSTHIL: 3JIEKTPOMArHUTHOE IIOJIe, BOJIHA, (OTOH, aTOM,
aTOMHOE AP0, HOHU3UPYIOLINE U3Ty4CHUs, IUTaHEeTa, 3Be3/1a, rajlakTHKa, BeenenHas;

. [ToHuMaTe U OOBACHATH CMBICT (PU3UUECKUX BEIWYHMH: DJIEMEHTAPHBIA AIIEKTPUUCCKHIA
3aps], CUiIa TOKa, HANpsDKEHHE, CONPOTUBIICHHE, EMKOCTh, MHIYKTHBHOCTD, SHEPTUS M HMITYIIbC
¢doroHna;

. [ToHUMaTe U OOBSCHATH CMBICH (H3UYECKUX 3aKOHOB DJIEKTPOMArHUTHOW HHAYKIIWH,
¢dororddekra;
. OTUCHIBaTh M OOBSICHATH (PU3MYECKHE SBICHUS W CBOWCTBA TEIN: 3JICKTPOMArHUTHYIO

MHIYKIHIO, pPaCIPOCTPAaHEHHUE 3JIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOICTBA CBETA; U3IyUCHHE
U TIOTJIOILIIEHHE CBeTa aTOMOM; (hoTOd(PPeKT;



. MPUBOANTH TPUMEPHI, MOKA3bIBAIOIINE, YTO (hU3MYecKas TeOpHs HAaeT BO3MOXKHOCTH
OOBSICHATH M3BECTHBIC SIBIICHUS IPUPOJIBI U HayYHbIE (PAKTHI, IPEACKA3bIBATh €IlIe HEU3BECTHHIC
SBJICHUS; TPUBOJUTH NPUMEPHI TMPAKTUYECKOTO HCIOJIB30BaHHUS (U3NUYECKUX 3HAHHIMA:
JJIEKTPOJMHAMMUKNA B DHEPreTUKE; DPA3IUYHBIX BUJOB JJICKTPOMArHUTHBIX W3JIy4EHUN IS
Pa3BUTHS PagHo M TEICKOMMYHUKALIMH, KBAaHTOBOH (DM3UKM B CO3JAHUU SJCPHON SHEPreTHKH,
J1a3€pOoB;

® AHAJIIM3UPOBATH HOJIy‘-ICHHI:IfI OTBCET,

. KJIacCU(UIPOBATH MPEIIOKEHHYIO 3a71a4y;

° IIOCJICAOBATC/IIBHO BBIIIOJHATE W HNPOTOBApUBATL 3TAIllbl PCHICHHA 3aJdadd pPas3JIM4HOIO
YPOBHS CIIOKHOCTH;

. co0Jr01aTh MpaBUiia TEXHUKU O€30TIaCHOCTH MpU padboTe ¢ 000pyI0BaHUEM,

. BBITNIOJIHATH ¥ 0()OPMIISITH SKCIIEPUMEHT I10 33JJaHHOM 3ajiaue,

Yuamuiicst MOJIYYMT BO3MOKHOCTD HAYYUTHLCHA

° AHAJIIM3UPOBATE TAaKHC (I)I/I3I/I'-IGCKI/IG SABJICHUs, KaK JIBHWXKCHUC HeOECHBIX TelI |
HNCKYCCTBCHHBIX CITYTHUKOB 3eMJ'H/I; CBOMCTBa ra3os, )KPIJIKOCTGI;'I H TBEPABIX TCII;

® IMOCJICAOBATCIIBHO BBINIOJHATE W IMPOroBapHuBaTh I3Tallbl PCIICHHA 3aJadud CpPCIHCTO
YPOBHS CJIOKHOCTH;

. BBITIOJIHATE ¥ 0(DOPMIISITH SKCIIEPUMEHT 110 33JaHHOMY 11a0JIOHY,

. pemaTh KOMOMHUPOBAHHBIC 3a/1a4H;

. COCTaBJIATH 33714l Ha OCHOBE COOpaHHBIX JJAHHBIX;

. BOCIIPUHMMAThH PA3JIMYHbIC MCTOYHHKH HH(MOPMAIMH, TOTOBUTH COOOIICHUS, JTOKIAIbI,
HCCIeI0BaTeIbCKUE PabOTHI,

. co0JI0/1aTh MpaBHJIa TEXHUKU O€30MaCHOCTH MpH paboTe ¢ 000pyI0BaHUEM,

. COCTaBJISITH COOOIICHHUE 110 33JaHHOMY aJITOPUTMY;

. (bopMyIHpOBAaTh 1eITb TPEACTOSIIEH NeSITeTLHOCTH; OIICHUBAThH PE3yJbTaT;

. paboTath B mape, B TpyIIe, MPUCIYIINBATHCS K MHCHHIO OJTHOKJIACCHUKOB;

. BJIQJIETh METOJIAMH CAMOKOHTPOJISI 1 CAMOOIICHKH.

[TosryguT BO3MOKHOCTh HAYYUTHCS:

. aHAM3UPOBaTh Takue (PU3UYECKUE SIBJICHUS, KaK JJIIEKTPOMAarHUTHAs HMHIYKIUS,
pacrpocTpaHEeHUE »JIICKTPOMArHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETa; W3JIYYCHUE U
TIOTJIOIIEHUE CBeTa aTOMOM; (oTorhDeKT;

® K.]'IaCCI/I(bI/II_[I/IpOBaTB MPEAJIOKCHHYIO 3a1a1y,

® BBIIIOJIHATD U OCI)OpMJ'IHTB SKCIICPUMCHT I10 3aIJaHHOMY H_Ia6J'IOHy,

® BJIaACTb pa3JIMYHbBIMKA MCTOJaMU PCHICHUA 3aada4d: aHAJIUTHYCCKUM, l"pa(bI/I‘leCKI/IM,
OKCIICPUMCHTAJIbHBIM U T.[.;

° BLI6I/IpaTB paI_[I/IOHaJIBHHﬁ CIIoco0 pCUICHUA 3a1a1U;

° peuiaTtb KOM6I/IHI/Ip0BaHHHC 3aaa4u,

° COCTAaBJIATH 3aJa4M Ha OCHOBC CO6paHHBIX JaHHBIX,

° BOCIIPUHUMATL PAa3JIMYHBIC HCTOYHUKU I/IH(I)OpMaL[I/II/I, TOTOBHUTDH COO6H_ICHI/I$I, JOKJIaabl,
HCCICI0OBATCIILCKHUEC pa6OTBI,

° COCTaBJIATDH COO6H_ICHI/IC B COOTBCTCTBHUC C 3aJIaHHBIMU KPUTCPUSAMU.

° q)OpMyJ'II/IpOBaTB OCJIb HpeIICTOHIJ_ICﬁ ACATCIIbHOCTU, OLICHUBATL PC3YyJIbTAT,

° pa6OTaTL B I1ape, B I'pymuIic, NpruCJIymnBaTbCsd K MHCHHUIO OJJHOKJIACCHUKOB,

° BJIAJICTh MCTOJAaMH CAMOKOHTPOJIA U CaMOOI_IeHKI/I4



Coaepxanue yueOHOro Kypca

10 -11 kmaccer (70 gacoB)
dusuyeckas 3agaya.
Kaacenpuxanus 3anau(4 4)

Uro Ttakoe ¢usnueckas 3amada. CocraB Qusmueckoi 3amaun. Du3MUEcKas Teopus U
pelieHre 3aa4. 3HaueHue 3a1a4 B OOy4eHUH U KU3HU.

Knaccudukanus usnyeckux 3amad 1mo TpeOOBaHUIO, COJAEPKAHMIO, CIIOCOOY 3alaHus U
pemenus. [Ipumepsl 3a1a4 BceX BUIOB.

CocraBnenne gusznueckux 3aaa4d. OCHOBHBIE TPeOOBaHUS K cOCTaBIeHUIO 3a1a4. CriocoObl
U TEXHUKA COCTaBJIeHUs 3a1a4. [Ipumepsl 3a1a4 BcexX BUAOB.

IIpaBusa u npuemsbl pemieHus: Gpuanyeckux 3aaa4 (6 4)

OO6mue TpeOoBaHUS MPH peUICHUH (U3WYECKUX 3aJad. JTambl perieHus: (Uu3nYecKout
3amaun. Pabota ¢ Texkcrtom 3amaun. AHanu3 (uznueckoro sBIeHUS; GOPMYIUPOBKA HIEH *
pemieHus (TulaH peuleHus). BpinmonHeHwe 1ulaHa pemieHUs 3aaadd. YuciaoBOM  pacyer.
Hcnonb3oBaHne BBIUMCIUTEILHOW TEXHUKU JJISI pacyeToB. AHANM3 PEIIEHUs U €ro 3HaueHHUE.
OdopmieHue perieHusl.

TunuuHele HENOCTAaTKH MpPH pPEHIeHHMH U O(QOPMIICHUHU pelieHus (u3ndeckod 3anaud.
W3ydyenue mpumepoB pelieHus 3ajad. Pa3znuuHble IpUEMbl U CHOCOOBI PEIICHHUS: alITOPUTMBI,
aHAJIOTUH, TEOMETPUYECKUE MprueMbl. MeTo 1 pa3MepHOCTel, rpadueckue perieHus u T. 1.

JlunamMuka u cratuka(8 4)

KoopnunaTtHelii MeTos pelieHusi 3ajad MO MeXaHUKe. PelieHue 3agay Ha OCHOBHBIC
3aKOHBI JUHAMHUKHU: HbI0TOHA, 3aKOHBI JUISl CUJT TATOTEHUS, YIPYTOCTH, TPEHUS, COIPOTUBIICHHUS.
Pemenune 3amau Ha JBUKEHHE MaTepUATbHONW TOYKH, CHCTEMBI TOYEK, TBEPJIOTO Teia MOJ
JeMCTBHEM HECKOJBKUX CHUJI.

3amaun Ha onpeeNeHNe XapaKTePUCTHK paBHOBeCHS (PU3MUYECKUX CHCTEM.

3amaud  Ha  OPUHIMI ~ OTHOCHUTEIBHOCTH: KHHEMAaTUYeCKHE M JIMHAMUYECKHE
XapaKTepUCTUKH JIBIXKEHUS Tejla B Pa3HbIX HHEPIMATIBHBIX CUCTEMAaX OTCUETa.

[TonGop, cocTaBieHME U pELIEHHE [0 MHTepecaM pa3jMYHBIX CIOKETHBIX 3a/ad:
3aHUMATENbHbIX, HKCIIEPUMEHTAIBHBIX C OBITOBBIM COAEP)KAHHUEM, C TEXHHUUECKUM H
KpaeBeIUECKUM COACpKaHUEM, BOCHHO-TEXHUYECKUM COJIEPIKAHUEM.

DKCKYpCHUH C LIebI0 0TOOpa NaHHBIX Il COCTABJICHHS 3a/1a4.

3akoHbl coxpanenus (8 )
Knaccugpukanuss 3amau 1Mo MeXaHHKE: pelleHHe 3ajady CpeACTBAaMH KHHEMAaTHKH,

AAHAMHKH, C TIOMOIIIBIO 3aKOHOB, COXPAaHCHUS.



3ajauM Ha 3aKOH COXpPAaHEHUS MMILYJIbCa M PEAKTUBHOE [BW)KEHHME. 3aJauyd Ha
ompeneneHue paboOTHl M MOLIHOCTH. 3aJauyd Ha 3aKOH COXpPaHEHUS U IpeBpaIleHUs
MEXaHUYECKON YHEPTUN.

Pemenue 3agau HeckonbkuMu ciocobamu. CocTaBiieHre 3a/1a4 Ha 3aJaHHbIE O0BEKThI WU
sBJIeHUs. B3aumonpoBepka pemiaeMbIx 3ajady. 3HAKOMCTBO C NPUMEpPaMHU peElIeHus 3a1ad Io
MEXaHUKE peCyOINKaHCKUX U MEXAYHAPOAHBIX OJIMMITUA/.

KoHcTpykTOpCKME 3amauyuM M 3a7ayd Ha IPOEKTBI: MOJENb AaKCEIEPOMETPa, MOJECIb
MasTHKa Dyko, MOIenb KpPOHIITEWHA, MOJETh MYIIKH C MPOTUBOOTKATHBIM YCTPOWCTBOM,
MIPOEKTHl CAMOJBIDKYILIUXCSI TEJIEKEK, MPOEKTbl YCTPOMCTB Uil HAOMIOJEHUS HEBECOMOCTH,
MOJIENIb aBTOKOJI€0aTeNIbHON CUCTEMBI.

CTpoeHue U CBOICTBA ra3oB, sKHAKOCTEH 1 TBEPABIX Tea(6 )

KauecTBeHHbIe 3a/jaul HAa OCHOBHBIE IOJIOKEHUS U OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-
kuHernyeckoil reopun (MKT). 3agaum Ha onucaHue MOBENCHHS HAEAIHHOTO ra3za: OCHOBHOE
ypaBuenue MKT, omnpenenenne CKOpOCTH MOJIEKYJ, XapaKTEPUCTHKUA COCTOSHHUS Tras3a B
M30IpoIieCccax.

3agaun Ha CBOWCTBA MApoOB: HCIMOJb30BaHHME ypaBHeHUs MenneneeBa — Kitaneitpona,
XapaKTEPUCTHKA KPUTHYECKOTO COCTOSIHMS. 3a/Jadyd Ha OIMCAaHHUE SIBJICHUM MOBEPXHOCTHOTO
cliosi; paboTa CUJl MMOBEPXHOCTHOTO HATSDKEHUS, KaWJUISIpHbIE SBJICHUSI, N30BITOYHOE J1aBlICHUE
B MBUIBHBIX ITY3bIPSX. 3a/1a4d Ha ONPEJCICHUE XapaKTEPUCTUK BIAKHOCTH BO3/1yXa.

3amaun Ha OmpeAeNieHUEe XapaKTepUCTHK TBEPIOTO Tea: abCOJIFOTHOE U OTHOCUTENIBHOE
YAJIMHEHHE, TEINIOBOE PACILIMPEHUE, 3a11aC IPOYHOCTH, CUJIA YIIPYTOCTH.

KauecTBeHHBIE M KOJIMYECTBEHHBIE 3a/1a4l. Y CTHBIM AMAJIOT MPU PELHICHUU KAYECTBEHHBIX
3anau. ['paduyeckue u skcriepuMeHTANIbHBIC 3a/1a4H, 3a/1a4l OBITOBOTO COJIEPKaHUS.

OcHOBBI TEPMOAMHAMUKH (6 1)

KoMOuHupoBaHHbIe 3a/a4il Ha TEpPBbI 3aKOH TEPMOJMHAMHKH. 3aJauyd Ha TEIUIOBbIC
JBUTATEIH.

DKCKypCHs C 1eNbI0 cOopa JaHHBIX 7S COCTABIICHHS 3aay.

KonctpykTopckue 3aaun U 3a1a4yu Ha MPOEKThI: MOJEIb ra30BOr0 TEPMOMETPA; MOJIEIb
MPEAOXPAHUTENIBHOTO KJIalaHa Ha ONPEIEJIEHHOE JIaBJIEHUE; MPOEKThl UCIOIb30BaHUS Ta30BbIX
MPOLIECCOB JUISl MOJIaYM CHUTHAJIOB; MOJIEIb TEIUIOBOM MAIIMHBI, MPOEKThl MPAKTUYECKOTO
OmpeieleHusl paJnyca TOHKUX KaluJUIIpOB.

DJIeKTPpUYeCKOe M MATHUTHOE MOoJisi(5S 4)
XapakTepucTUKa pelIeHus 3agad pasfena: oOinee W pa3Hoe, MPUMEPhl U TPHUEMBI

pelIeHus.



3azauM pazHbIX BHMJIOB HAa ONMCAHHUE 3JIEKTPUYECKOTO TMOJS Pa3IMYHBIMU CpPEICTBaMHU:
3aKOHAMU COXpaHEHHUs 3apsiia U 3akoHOM KynoHa, CHJIOBBIMU JIMHUSIMH, HAIPSKEHHOCTHIO,
Pa3HOCTBIO IOTEHIMAJIOB, SHEPTUEN. Pelienne 3a1a4 Ha ONMCcaHnue CUCTEM KOHJIEHCATOPOB.

3ajaun pa3HBIX BUJOB HA OMMCAHUE MArHUTHOTO TMOJISi TOKA W €ro JEWCTBUS: MarHUTHas
WHAYKIMUS U MarHUTHBIN MTOTOK, cuiia AMnepa u cuia JlopeHua.

Pemenne kayecTBEHHBIX 3KCIIEPUMEHTAJIBHBIX 33/1a4 C HCIOJB30BAaHUEM 3JIEKTPOMETPA,
MarHUTHOTO 30H/a U IPyroro 000pya0BaHHUsL.

IHocTosiHHBIN 3J1eKTPUYECKHUI TOK B pa3Iu4HbIX cpeaax(9 u)

3ajauy Ha pazIUYHbIE IPUEMbI pacueTa COMPOTHUBIICHUS CIIOKHBIX DJIEKTPUUECKUX Leneil.
3aauM pa3HbIX BUJIOB «a OMMCAHUE AIEKTPUUECKUX LENeil MOCTOSTHHOTO AIEKTPUYECKOTO TOKA C
nmoMoliplo 3akoHa Owma s 3aMKHYTOW 1enu, 3akoHa Jlxoymst — JleHna, 3akoHOB
MOCJIEIOBATEIILHOTO M TMapauieTbHOTO coenuHennid. O3HakomiieHne ¢ mpaBuiamMu Kupxroda
npu pemeHun 3amad. [loctaHoBka M pernieHHe (QPOHTATBHBIX SKCIIEPUMEHTAIBHBIX 3a7ad Ha
omnpeneseHue MOKa3aHUui MPUOOPOB MPU M3MEHEHUH COTIPOTHBIICHUS TEX WM WHBIX Y4aCTKOB
LeNU, Ha ONpEeJeNIeHne CONPOTHUBIEHUI ydacTKOB Liemud U T. 1. Pemenue 3amad Ha pacuer
ydacTka 1enu, uMmeromeit 3/C.

3asauu Ha ONMCAHUE OCTOSTHHOIO 3JIEKTPUYECKOTO TOKA B AJIEKTPOJINTAX, BAKyyMe, ra3ax,
MOJIYIPOBOJHHUKAX: XapAKTEPUCTUKA HOCUTEJEH, XapaKTEPUCTHKAa KOHKPETHBIX SBJICHUN U Ip.
KauecTBeHHBIE, SKCIEpPUMEHTAIBHBIC, 3aHUMATEIbHBIE 3aJaud, 3aJa4d C TEXHUYECKUM
coJiep>kaHrueM, KOMOMHUPOBAHHBIE 3a/1a4H.

KoHcTpykTOpCckue 3aaum Ha IPOEKThI: YCTAaHOBKA JUIsI HArpeBaHUs JKUJKOCTH Ha
3a/IaHHYI0 TEMIIepaTypy, MOJEIb aBTOMAaTUUYECKOI'O YCTPOMCTBA C AJIEKTPOMArHUTHBIM pEIIE,
MPOEKThl U MOJEIIA OCBELICHUS, BBIIPSAMUTENb M YCHJIMTENIb Ha IOJIYNPOBOJHUKAX, MOJEIU
U3MEPUTENbHBIX TPUOOPOB, MOJEIIN «YEPHOTO SIIUKAY.

DJIeKTPOMarHuTHLIE KoJieOanusi M BOJIHbI(14 1)

3ajaun pasHbIX BHJIOB Ha ONMCAHUE SBJICHUS HIIEKTPOMAarHUTHOM HWHIYKIMHU: 3aKOH
3JIEKTPOMAarHUTHOM MHIYKIUU, TpaBuio JleHna, MHIyKTUBHOCTbD.

3ajauyn  Ha TEPEMEHHBIA  JNEKTPUYECKUH TOK: XapaKTEPUCTUKH  IEPEMEHHOIO
ANEKTPUYECKOTO TOKA, DIIEKTPUUECKHIE MAITMHBI, TpaHCHOpMAaTOpP.

3ajauyn Ha OMNHUCAHME PAa3JIUYHBIX CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: CKOPOCTb,
OTpakeHue, TMperomiieHue, uHTepdepeHnus, audpakiusa, MNoaIpu3anus. 3agadd 1o
reOMEeTPHYECKON ONTHKE: 3epkana, omrtuyeckue cxembl. Knaccupukamms 3amaa mo CTO u
MIPUMEPBI UX PELICHHUS.

3ajmauu Ha ONpeEAeNICHHE OINTUYECKOW CXEMbl, COJepKalleicss B «UYEPHOM SIIUKEN:

KOHCTPYUPOBAHUC, TIPUCMbI U MNPUMCPLI PCHICHUS. pranOBoe U KOJUICKTUBHOC PCHICHUC



OKCIICPUMCHTAJIBHBIX 3ada4 C HCIIOJIb30BAHHUEM ocummorpa(ba,

3BYKOBOTO T€HEeparopa,

TpanchopmaTopa, KOMIUICKTa MPUOOPOB ISl M3YyYCHHS CBOWCTB 3JIEKTPOMATHUTHBIX BOJH,

JIEKTPOU3MEPUTENBHBIX IPUOOPOB.

DKCKypcHs C LIeb0 cO0pa JaHHBIX JJIs1 COCTABIICHUS 3a1a4.

KoHcTpykTOopckue 3amauM M 3a7aud Ha MPOEKTHI: IUIOCKMM KOHAEHCATOp 3aJaHHOMN

€MKOCTH, T€HEPaTOPhl PA3IMYHBIX KOJIeOaHUH, TPpUOOp Ui U3MEPEHHS] OCBEIEHHOCTH, MOJIENb

nepeaaydr IEKTPOIHEPTUH U JIp.

Ob6o61maroniee 3aHATHE IO METOJaM U NIpUEMaM pelieHus Gpu3nueckux 3aaad

TemaTuyeckoe IIAHMPOBaAHUE

70 yacoB (10 xkaacc — 35 gyacoB, 11 kiaace -35 yaca)

10 kaacc

HaunMeHoBanune
pa3aesioB, TeM

KounuectBo | [IpakTuyeckue
4acoB padoThbI

Buani
yyammxcst

ACHATECJIbHOCTH

BBenenne

1

Crnymranue o0bsICHEHUM
YUUTETIS.

Kunematuka

HaOironenue 3a
JNEMOHCTPAIMSMH YIUTEJISI.
Pemenue
KOJIMYECTBEHHBIX
Ka4eCTBEHHBIX 33/1au.
Ananu3 rpadukoB, TabIuII,
CXeM.

TEKCTOBBIX

u

[[I/IHaMI/IKa K CTaTHUKa

HaOironenue 3a
JEMOHCTPAIUSMH YUUTEIS.
Pemienue
KOJIMYE€CTBEHHBIX
KaueCTBEHHBIX 3aJ1a4.
Amnanu3 rpaduKoB, TabIuIL,
CXEM.

TCKCTOBBIX

u

3aKOHBI COXpaHCHUA

Pemenue
KOJIMUECTBEHHBIX
KauyeCTBEHHEBIX 3a]au.

TCKCTOBBIX

u

Crpoenue wu
rasoB, JKHUJIKOCTEH
TBEPABIX TEN

CBOMCTBA

u

Pemenue
KOJIMUECTBEHHBIX
KauyeCTBEHHEBIX 3a]au.

TCKCTOBBIX

u




OObsicHeHUE HAOIIOIAEMBIX
SIBJICHUU.

OCHOBBI TEPMOAMHAMUKH

Pemienue TEKCTOBBIX
KOJIMYECTBCHHBIX u
KaueCTBEHHBIX 3aJ1a4.
Ananu3 rpadukoB, TabIUII,
CXEM.

DIEKTPUYECKOE T0JIE

Permenue TEKCTOBBIX
KOJIMUECTBEHHBIX u
KayeCTBEHHBIX 3a7au.

ITocTossHHBIN
BIEKTPUYECKUI
pa3IMYHBIX Cpeax

TOK

HaoOmronenue 3a
JIEMOHCTPAIUSIMU YIUTES.
Pemenne TEKCTOBBIX
KOJIMYECTBECHHBIX 51
KaueCTBEHHBIX 3aJ1a4.
Amnanus rpaukoB, TabauL,
CXEM.

Hroro

35

20

11 kaace

HaumenoBanue
pa3jaesioB, TeM

KoaudecTrBo
JaCcoB

IIpakTH4eckue
padoThI

Buabl
y4auuxcst

ACHATECJIbHOCTH

MaruuTtHOE 110J1€

2

1

Penrenue TEKCTOBEIX
KOJINYECTBEHHBIX u
KadyeCTBEHHBIX 3a/1ad.

DJIEKTPOMArHUTHbHIE
KOJ€0aHUs B BOJTHEI

14

HaOimronenue 3a
JIEMOHCTPAIUSIMU YIUTES.
Pemenne TEKCTOBBIX
KOJIMYECTBEHHBIX u
KayeCTBEHHBIX 3aa4.
OO0psicHeHne HAOIIOOaEMBIX
SIBIICHUH.

Mexanuka

Pemienue TEKCTOBBIX
KOJIMYECTBEHHBIX u
KayeCTBEHHBIX 3a/1a4.
AHanu3 rpadukoB, TaOIuII,
CXEM.

MonekynspHas
TepmoanHamuka.

¢buzuka.

HaoOironenue 3a
JIEMOHCTPALMSIMU YUUTEIIS.
Pemmenue TEKCTOBBIX
KOJINYECTBEHHBIX u
Ka4eCTBEHHBIX 3a/au.
Amnanu3 rpadukos, Tabmuil,
CXeM.

DNEKTPUUECTBO.

Pemmenue TEKCTOBBIX
KOJINYECTBEHHBIX u
Ka4eCTBEHHBIX 3a/au.
Amnanu3 rpaduKoB, TabIuII,
CXEM.

10




Hroro 35 19 Pemtenne TEKCTOBBIX
KOJIMUECTBEHHBIX u
KA4EeCTBEHHBIX 3aa4.

11
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