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IMosicuuTenbLHAA 3aMHCKA

Pabouas mporpamma 351eKTUBHOTO Kypca 1o ¢pusnke «MeTobl petieHns GU3nIecKux 3a1a9»
Ha 2021— 20212 y4eOHbIi TOJT COCTABICHA HA OCHOBE
e «IIporpammbl 37eKTUBHBIX KypcoB. ®Dusmka. 9-11 kmaccel. [Ipodunbnoe oOyueHue»,
cocraButenb: B.A. KoposuH, - «Jpoday», 2007 r.
e aBTOpcKOW mporpammbl «Metoabl pemieHus ¢uzndeckux 3amau»: B.A. Opinos, FO.A.
Caypos, - M.: Jlpoda, 2005 r.
Jns peanmzanuy porpamMMbl HCIOIB30BaHO ydeOHoe mocobme: B.A. Opnos, I0.A. Caypos
«[IpaxTuka pemenus pusnueckux 3agad. 10-11 xmacce», - «Bentana-I'pad», 2010 .
Kypc paccunran Ha 1 rog oOyueHus
Bcero yacoB Ha u3yyeHue nporpamMmsbl: 35
Kosu4ecTBO 4acoB B Heaearo: 1

Ilesu 3JIeKTHBHOIO Kypca:

1. pasBuTHe TIO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYalIbHBIX M  TBOPYECKHUX
CIIOCOOHOCTE B mporecce pemieHus (U3MYECKHX 3aJa4 U CaMOCTOSTEIBHOTO
prOOpETEHUSI HOBBIX 3HAHUM;

COBEpPIICHCTBOBAHKE MOJYYEHHBIX B OCHOBHOM Kypce 3HaHHUI U YMEHHIA;
3. ¢opMupoBaHHE TMPEICTABUTEICH O TIOCTAHOBKE, KIACCH(PUKAIUK, TpUeMax W
MeToJIaX pelieHus GU3nUecKux 3aaay;
4. TPUMEHATh 3HAHMUA TO (QHU3UKE UIST OOBSICHEHUS SIBICHUH IPHPOJBI, CBOMCTB
BEIIECTBA, peIIeHUs (U3MUECKUX 3a7a4, CaMOCTOSTENILHOTO NpUOOpEeTeHUus u
OLIEHKY HOBOM MH(popMannuu GU3NIECKOTO CONCPIKAHMSL.
3agaum kypca:
1. yranyGnenue u cucreMaru3anys 3HAHUN ydaluxcs;
2. YCBOCHHE yHYalIUMHCS OOIIHUX aITOPUTMOB PEIICHUS 3a]1a4;
3. OBIAJCHHE OCHOBHBIMH METOJAMH PELICHUS 3ajad.
2. O0mas xapaKkTepucTHKA Kypca

[Ipouecc pemieHus 3ajgad CIy>KUT OJHUM U3 CPEICTB OBJAJECHUS CHUCTEMON HayudHBIX
3HaHUH 110 TOMY WJIM MHOMY y4yeOHOMY mpeamery. OcCOOEHHO BellMKa €ro poiib MpHU 00y4eHUHU
¢du3zuke, T7I€ 3a1a4M BBICTYNAIOT JIEHCTBEHHBIM CPEJICTBOM (hOPMHUPOBAHMSI OCHOBOIOJIATAIOIINX
¢u3nueckux 3HaHUN U ymeHHH. B mpouecce pemeHust oOydaromuecss OBIaeBalOT METOJaMH
MCCJIEIOBAHMSI Pa3JINYHBIX SIBJICHUM MPUPObI, 3HAKOMSATCS C HOBBIMU NPOTPECCUBHBIMU UACSIMU
U B3IVISIaMU, C OTKPBITUSIMU OTE€YECTBEHHBIX YUEHBIX, C JOCTHKEHUSIMU OTE€YECTBEHHON HayKu
U TEXHUKH, C HOBBIMHU MPOPECCUSIMH.

IIporpaMMa  2I€KTMBHOTO  Kypca  OpPUEHTHpPYET  Y4YUTeNlsd Ha  JalbHenuee
COBEPILIEHCTBOBAHUE YK€ YCBOCHHBIX OOYyYaroIUMHCS 3HAHUH M yMmeHuil. Jlnsg 3Toro Bes
nporpaMma JEIuTCsl Ha HECKOJIbKO pa3fiesioB. B mporpamme BblfelieHbI OCHOBHBIE pa3Jieibl
HIKOJIBHOIO Kypca (M3UKHU, B Hadajle U3y4eHUs! KOTOPHIX C YYAIUMUCS MOBTOPSIOTCS OCHOBHBIE
3aKOoHBl M (hopMynbl AaHHOrO pazfena. Ilpu mogdope 3amad Mo KaxaoMy paszieny MOXKHO
UCIOJIb30BaTh BBIYUCIUTENbHbIE, KAUECTBEHHBIE, IpauuecKre, SKCIIepUMEHTAIbHBIE 3a1a4H.

B nHauane u3yueHus Kypca JaeTcsl Ba YpOKa, LIEJbI0 KOTOPBIX SIBJISETCS 3HAKOMCTBO
yyalluxcst ¢ MOHATHEM «3ajaua», MX Kiaccuukanueil U OCHOBHBIMH CHOCOOAMH pPELICHHUS.
bonbiioe 3nHaueHne JaeTcst alropuTMy, KOTOPBI GOPMHUPYET MBICIUTEIbHBIE ONEPAlliU: aHATHU3
YCIIOBUS 3aJ]auH, A0TaJIKa, IPOEKT PEIIECHUs, BbIIBUKEHUE TUIIOTE3bI (PEIIEHNE), BBIBO/.

B 10 xmacce mpu pemeHun 3agad 0co00€ BHUMAHHUE YICISIETCS MOCIIEIOBATEILHOCTH
NnecTBUi, aHanu3y (U3MUECKOro SIBJCHHUS, INPOTOBAPMBAHUIO BCIYX pELICHUS, AaHAIU3Y
MoJlyueHHOro oTBeTa. [Ipu moBTOopeHnn 0000IIAIOTCs, CUCTEMATU3UPYIOTCS KaK TEOPETUUYECKUI
MaTrepual, Tak U MPUEMBI pelleHus 3a7a4, IPUHUMAIOTCS BO BHUMaHHUE 1€ MOBTOPEHUS MpU
MOJIFOTOBKE K €IMHOMY I'OCYJJapCTBEHHOMY JK3aMEHY.

no
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[Tpu pemiennu 3agad MO MEXaHUKE, MOJICKYISIPHOIN (HU3UKE, STEKTPOIUHAMUKE TJIABHOE
BHUMaHME oOpamaercss Ha (opMHUpOBaHME YMEHMH pelIaTh 3aJaud, Ha HAKOIJIEHHWE OIbITa
peleHus 3a4a4 pa3IM4yHON TPYJHOCTH.

B konune wusydeHus ocHOBHbBIX TeM («KuHemaTtuka M IuHamuka», «MosekyssipHas
busnkay, «INEKTPOIUHAMIKAY») TPOBOIATCS UTOTOBBIC 3aHATUS B (hOpME TIPOBEPOUYHBIX PaldoT,
3aJJaHHs KOTOPBIX COCTaBJIEHbI HA OCHOBE OTKPHITHIX 0a3 EI'D no gusuke yactu.

IIpuHuUnbI 0TOOpPA coepKaAHUS U OPraHU3AIUH Y4eOHOro MaTepuaJa

. COOTBETCTBUE COAEP)KAaHUS 3a7ad YPOBHIO KJIACCUUYECKOW (DU3HKH,
BBIIEPKABILINUX IPOBEPKY BPEMEHEM, a TAKKE YPOBHIO Pa3BUTHUsI COBPEMEHHOM
Gbu3uKn, ¢ BO3MOXKHOCTBIO IOCTPOEHHUS B Ipolecce pelleHus (U3NYECKUX U
MaTeMaTHYECKUX MOJeNell HU3ydaeMbIX OOBEKTOB C pPAa3IMYHON CTENEHBIO
JeTalu3alliy, peajin3yeMOoil Ha OCHOBE IPHUMEHEHHs: KOHKPETHBIX 3aKOHOB
buznvecKux TEOpuH, (byHIaMEeHTAIBHBIX ¢buznyeckux 3aKOHOB,
METOA0JIOIMYECKUX MPUHLIMIIOB (PU3MKH, a TaKkKe METOAOB 3KCIIEPUMEHTAIBHOM,
TEOPETUYECKOI U BEIYUCIUTENEHON (PU3UKH;

. COOTBETCTBUE cojepkaHus U (opM INpeAbsBICHHUS 3a/1ad
TpeOOBAHUSAM IOCYIAPCTBEHHBIX MPOTPaMM 110 (PHU3UKE;

. BO3MOXXHOCTh OOYUY€HHUSl aHaliu3y YCJIOBHM 3KCHEPUMEHTAIBHO
HaOJII0JaeMBIX SIBIICHUH, pacCMaTpUBacMbIX B 33/1a4e;

J BO3MOXHOCTh (DOPMUPOBAHMS OCPEICTBOM COJEPKAHUS 331ad U
METOZIOB HX PEUIEeHHs HAayyHOIO0 MHPOBO33pPEHMsS M HAyYHOro IOAXO0Ja K
U3YYECHUIO SIBJIGHUN TNPUPOJBI, aJE€KBaTHBIX CTWIKO MBIIUICHUS, B paMKax
KOTOPOI'0 MOXET OBbITh pelleHa 3aj1aua;

. JKU3HEHHBIX CUTYallUil U pa3BUTHsI HAYYHOTO MUPOBO33PEHHUS.

[Ipennaraemplii Kypc OpMEHTUPOBAH HA KOMMYHUKATHUBHBIN UCCIIEIOBATEIBCKUI MOIX0/1
B OOy4yeHMH, B KOTOPOM IIPOCIIEKHMBAIOTCSA CIEAYIOLIME 3Tanbl CyOBEKTHOM JAeATEIbHOCTH
yyalmxcs U YYUTENs: COBMECTHOE TBOPUECTBO YUUTEINS U yUaIllUXCsl 110 CO3/IaHUI0 (PU3NUYECKON
npoOJeMHON CUTyallMM WM AEATENbHOCTH MO MoAdOopy LMKIA 3a7ay 10 M3ydaeMo Teme —
aHaM3 HalIeHHOW TpoOIeMHON cuTyanuu (3agadu) 4deTkoe (opMynupoBaHue (HU3HYECKON
4acTH MpoOsieMbl (3a7aud)  BBIABIDKEHHE TUIOTe3  paszpaboTka Monenelt (pusmueckux,
MaTeMaTUYECKHUX) MPOTHO3UPOBAHUE PE3YJIbTATOB PAa3BUTHS BO BPEMEHH 3KCIEPUMEHTAIBHO
HaOJIr0aeMbIX SIBJICHUH  TNpOBEpKa M KOPPEKTHPOBKA TUIIOTE3 —> HAXOXAECHUE DELICHUH
IIPOBEPKA M aHAIM3 PEIIEHUN — IMPEAJIOKEHHUs MO0 UCIOIb30BaHUIO MOITYYEHHBIX PE3yJbTaToOB
JUIs TIOCTAaHOBKM M pelIeHMsl Apyrux mnpodieM (3ahad) HO H3yyaeMoM Teme, MO paHee
M3YYEHHBIM TeMaM Kypca (pU3UKH, a TaKkKe 10 TeMaM JPYIHX MPEeIMETOB €CTECTBEHHOHAYYHOTO
LIMKJIA, OLICHKA 3HAYCHMSI.

O01mme pekoMeHAAIUM K IPOBEICHNI0 3aHATHIA

[Ipn n3yueHun Kypca MOTYT BO3HUKHYTH METOJMUYECKUE CIOXKHOCTH, CBS3AHHBIE C TEM,
YTO 3HAaHUN 1O OOJIBIIMHCTBY pa3/eioB Kypca (U3MKM Ha YpPOBHE OCHOBHOM IIKOJIBI
HEJ0CTAaTOYHO I OCO3HAHHOTO BOCIIPUATHUSA PsAJla pacCMaTPUBAEMbIX BOIIPOCOB U 3a/1ad.

bonbmias uacte Marepuania, COCTaBISIOIIAs COJEpXKAHUE MPHUKIAJHOTO Kypca,
COOTBETCTBYET rOCYAaPCTBEHHOMY 00pa30oBaTeIbHOMY CTaHAAPTy (PU3UYECKOro 00pa3oBaHMs Ha
npo(UILHOM YPOBHE, B CBSI3U, C YEM KypC HE CTOJBKO PACHIMPSET KPYr MPEAMETHBIX 3HAHHM
yUaIIUXCsl, CKOJBKO YIIIyOJIsieT MX 3a CUeT YCHJIEHUS HENpPEIMETHBIX MHPOBO33PEHUYECKOH U
METOJI0JIOTUYECKOM KOMIIOHEHT CO/IEPIKAHMS.

Metoabl 1 opranu3anMoHHbIe (POPMBbI 00yYeHHA
JUia peammsanmy Lened M 3a4ad  JAaHHOTO MPHUKJIAJHOTO Kypca MPEAIoaaraercs
UCTOJIBb30BaTh  CleAyiomme  (GopMbl  3aHATHHA:  MPAKTUKYMBl [0  PELICHUIO  3ajad,
camocTosiTellbHas padoTa ydalluxcsi, KOHCYJIbTallMH, 3a4deT. Ha 3aHATHAX NPUMEHSIOTCS
KOJIJICKTHBHbIE M HMHIUBUAyaJbHbIE (DOPMBI pabOTHI: MMOCTAHOBKA, pEIIEHUS U OOCYXIECHUS



pelmiCHusd 3aaa4, MOATOTOBKA K CAWMHOMY HAIlMOHAJIBHOMY TCCTHPOBAHUIO, HOI[GOp n
cocTaBJieHHE 3aJa4 Ha TeMy U T.4. [Ipeanonaraercs Tak:ke BBITOJHEHUE JOMAUTHUX 3aJaHUN 110
pemieHnio 3amad.  JloMHHAHTHOH ke (QOpMOIl ydeHHMs JOJDKHA CTaTh HCCIIEAOBATENbCKas
JEeSTENIbHOCTh YUY€HHKA, KOTOpasi MOXKET OBbITh pealu30BaHa Kak Ha 3aHATHSIX B KJlacce, Tak U B
XO0JIe CaMOCTOSITENIbHOM pa0oThl ydamuxcsi. Bce 3aHATHS TOJDKHBI HOCUTH MPOOJIEMHBIN
XapakTep U BKJIIOYATh B c€0sl CAMOCTOATEIbHYIO paboTy.

Metoapl 00yueHuUsl, IPUMEHSEMBbIE B paMKaX IPUKJIATHOTO Kypca, MOTYT M JOJIKHBI
OBITH JOCTAaTOYHO pa3zHOOOpa3zHbIMH. [lpexae Bcero 3To HccienoBaTenbckas padoTa camMux
yUalIuXxcsi, COCTaBJICHUE 0000MIAOMuUX TaOJHUI, a TakKKe MOJArOTOBKA M 3allUTa YYal[UMHCS
QITOPUTMOB pellIeHusl 3a7ad. B 3aBUCHMOCTH OT MHIMBUIYaJbHOTO IUIaHA YYHUTEIh TOJIKEH
npeajiaratb ydalmumces HOI[FOTOBHCHHbIﬁ UM IICPCUCHDb 3a4a4 pa3JIMIHOTrO YPOBHS CIIOKHOCTH.

[TomumoO uCCeAOBATEIBCKOTO METO/AA 11€1ecCO00pa3HO HCIOJB30BaHUE YACTHYHO-
MOWCKOBOTO, TIPOOJIEMHOTO W3JIOKEHUS, a B OTICNBHBIX CIOy4dasX HWH(OPMAIMOHHO-
wuttoctpatuBHoro. Ilocmeanuit mMeroa mNpuUMEHseTCs B TOM Cilydae, KOIr/la y YdJalluxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAS HCIIOIB30BATh MPOAYKTUBHBIE METOIBL.

CpencrBa o0yuenust
OCHOBHBIMU CpeZICTBAaMH 00YYEHHS MPU U3YUEHUU MPUKIIATHOTO Kypca SBISIOTCS:
o  ®usnueckue npuOOPHI.
o I'paduueckue wumrocTpanum (CXeMbl, YEPTEKHU, TpaPuKH).
e JlumakThyecKue MaTepHualibl.
e YueOHMKHU (PU3MKH JUISI CTAPIIUX KIACCOB CPEAHEH LIKOJIBI.
o YueGnble mocobus o (pusuke, COOPHUKH 3a/1a4.

Opranusanus caMocTosITeIbHOI padoThl
CamocrodrenbHas paboTa MpeanojaraeT Co3JlaHue TUAAKTUYECKOro KOMILIEKca 3ajad,
PEIIEHHBIX CaMOCTOSITEIbHO HAa OCHOBE HCIOJb30BAHUS KOHKPETHBIX 3aKOHOB (H3UYECKUX
TeopHil, QyHIaAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, METOJO0JIOTMYECKUX MPUHLUIOB (DU3MKH, a
TaKXKE€ METOJIOB HKCIHEPUMEHTAIBHOH, TEOPETUYECKOM ¥ BBIYUCIUTENBHOW (U3MKH U3
pas3InYHbIX COOPHUKOB 3a/1a4 ¢ OpUEHTalMel Ha PO uIbHOE 00pa30BaHUE YUaAIUXCS.
OxupaeMbIMU pe3y/ibTaTaMM 3aHATHI ABJIAIOTCH:
e pacuIMpeHHe 3HaHUI 00 OCHOBHBIX QITOPUTMAX PEIICHHs 3a/]1a4, Pa3IHUHbIX
METO/aX MpUeMax peleHus 3a/1a4;
e Ppa3BUTHE [TO3HABATEJIbHBIX NHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX
CIIOCOOHOCTEH Ha OCHOBE OIbITA CAMOCTOSATEIBHOIO IPHOOPETEHNUSI HOBBIX 3HAHUI, aHAIN3a
U OLICHKH HOBOW MH(OpMaIy;
e  CO3HATENBHOE CaMOOINPEACICHUE YYCHUKA OTHOCUTEIBHO NMPO(UIIS JaTIbHEHIIEro
o0yuyeHHsI I TPOPECCHOHATILHOMN 1eATEIbHOCTH;
e  TOJYy4YEHHE MPEICTaBICHUIN 0 pou (PU3MKU B IO3HAHUU MUPa, GU3UUECKUX U
MaTEMaTHYECKUX METOAAX UCCIIEJOBAHMUS.

TpeGoBanus K YPOBHIO OCBOCHUSI CO/IEPKAHMUSA Kypca:
VYyamuecs 10KHBI yMeThb!

- aHAJTM3UPOBATh (PU3UUYECKOE SIBICHUE;
- MPOTrOBAapUBATH BCIYX PEUICHUE;

AHAJIIN3UPOBATH HOJ'Iy‘ICHHI:Iﬁ OTBET,

- KJIACCU(UIIUPOBATH MPEUIOKECHHYIO 3a]1a4Yy;

- COCTaBJIATh MPOCTEUIINX 3aJaUH;

= HOCJICAOBATCIbHO BBIIIOJHATE U IPOTOBAPUBATH 3TAIlbl PCUHICHUA 3a1a4n
CpeaHen TPYAHOCTH;

- BBIOMpATh pallMOHATBLHBINA CIIOCOO PEIICHHUs 3aa4H;



- peluaThb KOMGI/IHI/IpOBaHHBIe 3aJda4u,

- BJIAJIETh PA3IMYHBIMA METOJAMU PEIICHU 3a7a4: aHaTUTUYECKUM,
rpadu4ecKuM, SKCIIEPUMEHTAIBHBIM H T.JI.;
BJIAZICTh METOJAAMH CAMOKOHTPOJIS U CAMOOLIEHKHU

3. Conep:kanue Kypca
10 xuaccel
dusnyeckas 3ajgava.
Knaccupurkauus 3agau
(14)

Yro Takoe Qusmnueckas 3anada. CocrtaB ¢usndeckod 3anaun. Pusmyeckas Teopus U
peleHue 3aad. 3HaueHHUe 3a7a4 B O0YYCHUU U KU3HH.

Knaccudukanus ¢uznyeckux 3anad 1mo TpeOOBaHUIO, COACPNKAHUIO, CIIOCO0Y 3aTaHUs H
pewenus. [Ipumepsl 3a1a4 Bcex BUIOB.

Cocrasnenue puzndeckux 3agad. OCHOBHBIC TpeOOBaHUS K COCTaBICHUIO 3a1a4. CriocoObI
U TEXHMKa cocTaBieHus 3aaa4. [IpuMepsl 3a1a4 Bcex BUJIOB.

IIpaBuia u npuemMsl pemenust GU3NYECKHX 3a]a4
(44)

OOmme TpeOoBaHMS TpPH pEIICHUH (PU3MUECKUX 3a1ad. JTambl peuieHus (pusnmdeckon
3ajgaun. Pabora ¢ TexkcTtoM 3amaud. AHaiu3 (u3MyecKoro sBiIEHUs; (GOPMYJIHUPOBKA UICHU °
pemieHus (IwuiaH peweHus). BpinmonaHeHwe IutaHa pemeHus 3agadd. YucinoBol  pacuer.
Mcnonb30BaHue BBIUMCIUTENIBHOW TEXHUKH Ui pacueToB. AHAIM3 PELICHHUs U €ro 3HaueHHE.
Odopmnenue pemieHusl.

TunuyHble HEJOCTATKU NPU PELICHUH U OPOPMIICHUM pelleHHs (U3MUECKO 3a1auu.
W3yueHne npuMepoB pemieHus 3ajad. Pa3nmuuHbie MpUEeMbl U CIIOCOOBI PELICHUS: allTOPUTMEI,
aHaJIOTHH, TeOMETpHUECKUE MpreMbl. MeTos pa3MepHOCTel, rpaguueckue pereHus u T. 1.
JIMHAMMKA U CTATHKA

(6 w.)

KoopauHatHbIlli METOA pEIICHMs 3a7ad II0 MEXaHMKe. PenieHue 3agad Ha OCHOBHBIE
3aKOHBI TUHAMUKU: HbIOTOHA, 3aKOHBI AJIsl CHJI TATOTEHUS, YIPYTOCTH, TPEHUS, COTPOTUBIICHUS.
Pemenne 3amad Ha JBM)KEHHWE MaTEpUAIBHOW TOYKH, CHCTEMBI TOYEK, TBEPAOTO Telld IOJ
JIeCTBUEM HECKOJIBKUX CHIL.

3amaum Ha ONpeIeIeHNe XapaKTePUCTUK PAaBHOBECHS (PU3NIECKUX CHCTEM.

3ajaun  Ha  NPUHIMI ~ OTHOCUTENBHOCTH: KHHEMAaTW4YecKMe M JAMHAMUYECKHe
XapaKTEPUCTHKH JIBMYKCHUS TeJla B Pa3HBIX WHEPIIUABHBIX CHCTEMAaX OTCUETA.

[TonGop, cocraBieHHMEe U peIIEHHE IO HHTEpecaM pas3JIMYHbIX CIOKETHBIX 3ajau:
3aHAMATENbHBIX, JKCIEPUMEHTAIBHBIX C OBITOBBIM COJEp)KAaHUEM, C TEXHHYECKUM U
KpaeBeYEeCKUM COZIepKaHUEM, BOCHHO-TEXHUYECKUM COJIEPKAHUEM.

DKCKYpCHUHU C LI€TbI0 0TOOpa JaHHBIX /Ul COCTABIIEHUS 3a/1au.

3aKoHbI COXpaHeHus!
(74)

Knaccudpukanus 3amad 1Mo MeXaHUKE: pElIeHHEe 3aJad CpeACTBAaMU KHHEMAaTHKH,
JUHAMHKH, C IOMOIIBIO 3aKOHOB, COXPaHEHUS.

3amau Ha 3aKOH COXpaHEHHs HMIIyJbca M pEaKTUBHOE JBW)KEHHE. 3aJaud Ha
omnpeneneHue pabOTbl M MOIIHOCTH. 3aJauyd Ha 3aKOH COXpaHEHUs M IpeBpalleHus
MEXaHUYECKON YHEPTUH.

Pemenue 3agay HeckonbkuMH criocobamu. CocTaBiieHUE 3a/1a4 Ha 33JaHHbIE OOBEKThI WU
aBleHus. B3aumorpoBepka pemaeMbiX 3ajad. 3HAKOMCTBO C MpUMEpaMH peuieHHs 3a1ad 1o
MeXaHUKe PeCIyOJIMKAHCKUX U MEXTYHAPOIHBIX OJIUMITHA/.



KoHcTpykTOpcKkHMe 3ajauM M 3aJaud Ha HPOEKTHI: MOJENb aKCEIEpPOMETpPa, MOJENb
MasiTHUKa Dyko, MOJAENb KpOHIITEHHA, MOJENb MYUIKA C MPOTUBOOTKATHBIM YCTPOMCTBOM,
IIPOEKTHl CaMOJIBWIKYILUXCSl TEJIEKEK, IPOEKThl YCTPOMCTB Ul HAOJIOJEHUS HEBECOMOCTH,
MOJIeJIb aBTOKOJ1e0aTeIbHON CUCTEMBI.

CTpoeHue 1 CBOMCTBA ra3oB, »KUIAKOCTEl M TBEPABIX TeJl
(54.)

KadecTBeHHbIC 3a/1a4i HA OCHOBHBIC TOJIOKEHUS M OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-
kuHetndeckot Teopun (MKT). 3amaun Ha omnucaHue MOBENEHUS UICAIBHOTO Ta3a: OCHOBHOE
ypaBHenne MKT, ompeneneHue CKOPOCTH MOJEKYJ, XapaKTEPUCTUKH COCTOSIHUS raza B
M30IpoIIeccax.

3agaun Ha CBOMCTBa MapoB: MCIOJb30BaHHE ypaBHeHUs MenpeneeBa — KiianeiipoHna,
XapaKTePUCTUKA KPUTHUYECKOTO COCTOSIHMS. 3a/ladyd Ha OINKCAHMUE SIBJICHUM MOBEPXHOCTHOTO
CJ10s1; paboTa CHJI TIOBEPXHOCTHOTO HATSHKEHUS, KaMMLIAPHBIC SBJICHHS, H30BITOYHOE JIaBJICHUE
B MBUIBHBIX ITy3BIPSAX. 33/1a4U Ha ONPE/IEICHUE XapaKTEPUCTUK BIAKHOCTH BO3/IyXa.

3amaun Ha OMpeJeICHUE XapaKTePUCTHUK TBEPJOTO Teja: aOCOJIOTHOE MU OTHOCHTEIIBHOE
YUIMHEHHE, TETJIOBOE PACIIUPEHHE, 3a11ac IPOYHOCTH, CUJIa YIIPYTOCTH.

KavecTBeHHBIE U KOJIMYECTBEHHbBIC 3a/1a4M. Y CTHBIM HUAJIOT MPU PEIICHUH Ka4eCTBEHHBIX
3anad. ['paduueckue u SKCIepUMEHTAIBHBIC 3a/1a49H, 33/1a9l OBITOBOTO COJCPIKAHUSI.

OCHOBBI TEPMOAMHAMHUKH
(44)

KoMOuHHMpOBaHHBIE 3aJladyd Ha TEPBBIH 3aKOH TEPMOJMHAMHMKHU. 3aJadyd Ha TEIUIOBHIC
JIBUTATEIIH.

DKCKypcus C 1eNbi0 cOopa IaHHBIX JJI COCTaBICHUS 3a7ay.

KoHcTpykTOpCKHE 3a/1auu 1 3a/1aud Ha MPOEKTHI: MOJIENb Ta30BOI0 TEPMOMETPA; MOJIEIb
MPEIOXPAHUTEIIBHOTO KjlaraHa Ha ONPEeIeICHHOE JaBJICHHUE; MTPOCKThI MCIOIb30BaHMS Ta30BbIX
MPOILIECCOB JUIsl TMOJa4d CUTHAJIOB; MOJENbh TEIUIOBOM MAIIUHBI; TPOEKTHl MPAKTUYECKOTO
ompezieNieHus: paguyca TOHKUX KaluUISIPOB.

IHocTosiHHBIN JIEKTPUYECKHIT TOK B Pa3JIMYHBIX Cpeaax
(84)

3ajaun Ha pa3audHbIC IPUEMbI pacueTa COMPOTUBIICHUS CIOKHBIX JIEKTPUUECKHUX IIETIEH.
3ajaun pa3HbIX BUIOB «a ONMMCAHUE 3JIEKTPUUECKUX IENEH NOCTOSHHOIO 3JIEKTPUUYECKOTO TOKa €
nomompbio 3akoHa Owma I 3aMKHYTOM 1enu, 3akoHa J[xoyns — Jlenma, 3akoHOB
MOCIIEAOBATENBHOTO M TapajuieIbHOro coequHeHuil. O3nakomienue ¢ mpaBunamu Kupxroda
npu perieHuu 3anad. [locTraHoBka W pemieHre (QPOHTAIBHBIX SKCIEPUMEHTAIBHBIX 3a7a4 Ha
ompejieNieHue MOoKa3aHui MpUOOPOB MPH U3MEHEHUU CONMPOTHUBJICHUS TEX WM MHBIX yJacTKOB
IeNy, Ha OMpENeJICHUE COMPOTUBIECHUN Y4YacTKOB IIeMU W T. N. PemieHue 3amad Ha pacyer
yudacTtka nenu, umeromen J/1C.

3a/aun Ha OMMCaHUE TTOCTOSTHHOTO YJIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX, BAKyyMe, ra3ax,
MOJIYITPOBOJIHUKAX: XapaKTEPUCTUKA HOCUTENIEH, XapaKTEpPUCTHUKA KOHKPETHBIX SIBIICHUW U JIp.
KauecTtBenHble, OJKCIIEpUMEHTAJIbHbBIC, 3aHUMATEIbHBIC 3aJlayd, 3a7a4d C TEXHHUYECKUM
coJiep>kaHrueM, KOMOWHUPOBAaHHBIE 3a/1a4H.

KoHcTpykTOpCckue 3amaud Ha TIPOEKTHI: YCTAaHOBKA JJisi HArpeBaHUsl KUAKOCTH Ha
33/IaHHYI0 TEMIEpPaTypy, MOJENb aBTOMAaTUYECKOTO0 YCTPOWCTBA C 3JEKTPOMArHUTHBIM pele,
MPOEKTHl W MOJIENTH OCBEIICHHS, BBIIPSIMUTENb W YCHUJIUTENh HA TOJYIPOBOJHHKAX, MOICIH
MU3MEPUTENLHBIX TPUOOPOB, MOAETH «UEPHOTO SIIUKAY.

KanenaapHo — TemaTnyeckoe njaHupoBaHue

10 kaacce
Tema 3ausaTus aTra aTra
Ne KoJu-Bo JHI " gaKT
n/n yacoB p
epH




Beenenne (1 yac)

Pusnueckas 3ajaya.
1 | Knaccudukauus 3anau. IlpaBuna u mpuemsl pemieHUs (PU3NYECKUX 1
3a/1a4.
Kunemaruka (4 yaca)
2 | OCHOBHbIC 3aKOHBI U TOHITUSI KHHEMATHKHU. 1
3 Pemenne pacueTHblXx U TrpaduyecKux 3aJady Ha PaBHOMEPHOE 1
JIBIDKCHHUE.
4 | Pemienue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmxkeHue o okpyxHocTH. Pemienue 3amau. 1
Jlunamuka u cratuka (6 yacon)
KoopaunatHelit MeTo pelieHus 3a1ad 1o Mmexanuke. Perienue 3anau
6 | Ha OCHOBHBIC 3aKOHBI TUHAMHUKU: HbI0TOHA, 3aKOHBI JIJIs1 CHIT 1
TATOTEHUS, YIPYTOCTH, TPEHUS, COMPOTUBIICHHUS.
7 Pemenne 3anau Ha JBIKEHUE MaTepuaIbHOM TOYKH, CUCTEMbI TOYEK, 1
TBEPJOro Tella NOoJI ACHCTBUEM HECKOJIbKUX CHIL.
8 3ajaun  HA  ONpEACJICHHE  XapaKTEPUCTHUK  PABHOBECHS 1
(bU3NYECKUX CHUCTEM.
3ajaun Ha TPUHIUI OTHOCUTEIBHOCTH: KHHEMATHUYECKUE U
9 | IMHaAMUYeCKHe  XapaKTepUCTUKH  JIBIDKEHUST Tela B Pa3HbIX 1
WHEPIUATBHBIX CHCTEMAaX OTCUETa.
10 [TonGop, cocTaBieHre U pelieHre 3a/1a4 10 HHTePECcaM. 1
11 dusnueckas oJIMMMIMAaaa. 1
3akoHbl coxpaHeHnus (7 4acoB)
Knaccudukanus 3amau 1Mo  MeXaHUKE: pelIeHue  3aaad
12 | cpenctBaMu  KMHEMAaTHKHU, JUHAMHKHA, C TOMOIIBIO  3aKOHOB 1
COXPaHEHHS.
13 | 3ajaun Ha 3aKOH COXPaHEHMsI UMITYJIbCA U PEAKTUBHOE JIBUJKEHUE. 1
14 | 3agaum Ha onpezesieHre padOThl U MOIIHOCTH. 1
15 3a/aun Ha 3aKOH COXPAaHEHUS M TIPEBPAILICHUS] MEXaHUYECKOW YHEPTHUH. 1
Perenne 3a/1a4 HECKOJTBKUMHU CIIOCOOAMH.
16 CocraBneHue 3aga4 Ha 3aJaHHbIE OOBEKTHl WJIM  SIBJICHUS. 1
B3anmMornpoBepka perniaeMbIx 3a1ad.
17 3HAaKOMCTBO C TpUMEpaMH  pelIeHus 3aJad 1[0  MEXaHUKe 1
pecnyOIMKaHCKUX U MEXIYHAPOIHBIX OJTUMITHA].
18 dusnueckas oIMMOMAaaA. 1
CTpoeHue M CBOIICTBA ra3oB, JKHAKOCTeH 1 TBEPABIX TeJ (5 yacoB)
19 KauecTBenHble 3amaud Ha OCHOBHBIE TIOJOKEHHUS M OCHOBHOE 1
ypaBHEHUE MOJIEKYyJIsipHO-KuHeTnueckon Teopun (MKT).
3ajaun Ha OINMCAaHUWE T[IOBEJIEHUS MJEATBHOTO Tra3a: OCHOBHOE
20 | ypaBuenue MKT, onpenenenne CKOpOCTH MOJIEKYJI, XapaKTEPUCTHUKU 1
COCTOSIHMS T'a3a B U30ITPOIIECCAX.
21 3ajaun Ha CBOMCTBA MApOB: UCIIOIB30BaHUE ypaBHEHUsI MeHaeneeBa— 1
Kianelipona, XxapakTepucTUKa KPUTHUECKOTO COCTOSTHUS.
3ajmaun  Ha OMNpeAeNIeHHEe XapaKTepUCTHUK TBEPAOro Teja:
22 | abCOMIOTHOE W OTHOCUTEIBHOE YUIMHEHHE, TEIUIOBOE paCIIUPEHHE, 1
3anac NpOYHOCTH, CHJIA YIIPYTOCTH.
23 KadecTtBenHble W KoONMMUYECTBeHHBIC 3amauu. [paduyeckue u 1
DKCIIEPUMEHTAJIbHBIC 33]1a4H, 33]]a49i OBITOBOTO COACPIKAHMSL.
OcHOBBI TepMOAMHAMUKH (4 yaca)
24 KomOuHMpoBaHHbIE 331a4u HAa IEPBbIM 3aKOH TEPMOJMHAMUKH. ‘ 1




25 3ajaun Ha TEIUIOBBIC IBUTATEIH. 1

26 KoHCTpyKTOpCKHE 3a1a4M U 33/1a4M Ha IPOEKTHI: 1

27 dusznyeckas omuMIIaaa. 1

duekTpuyeckoe moJie (4 yaca)

28 XapakTepucTUKa pelieHusl 3ajgad pasjena: olIliee U pas3Hoe, 1

MIPUMEPHI U IPUEMBI PEHICHUSI.
3amaun pa3HBIX BUJOB HA OMNHCAHHME DJIEKTPUUECKOTO OIS

29 | pa3aMYHBIMHM CPEJICTBAMH: 3aKOHAMU COXPAHEHUs 3apsja U 3aKOHOM 1
Kynona, cunoBbsIMU TMHUSIMH, HATPSKEHHOCTHIO.

30 3amaun pa3HBIX BUJOB HA OMNHMCAHHME DIEKTPUUECKOTO OIS 1
pa3IMYHBIMU CPEACTBAMU: PA3HOCTHIO OTEHIMAJIOB, SHEPTHUEH.

31 Pemienue 3aad Ha onucaHue CUCTEM KOHJICHCATOPOB. 1

IlocTosiHHBIN 3J1eKTPHYECKHIi TOK B Pa3JIMYHBIX cpeaax (4 yaca)

30 3amaun  HA pa3jMyYHble IPHUEMbl pacuera CONPOTUBICHUS 1

CJIOKHBIX JIEKTPUUECKUX LIETIEH.
Pemienne 3amay Ha pacuer ywactka uenu, umeromert I/C.

33 | [locTanoBka u pemieHne (PpOHTATBHBIX SKCIEPUMEHTAIBHBIX 33/1a4 Ha 1
ornpezieNieHue MoKa3aHuil mpubopoB.

34 3ajaud Ha ONMCAHUE IOCTOSIHHOI'O 3JIEKTPUYECKOTO TOKA B 1
JJIEKTPOJINTAX, BAKYYME, ra3ax, MoJTynpOBOJIHUKAX.

35 HToroBoe 3ansiTue. 1

oo

o
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