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DJIeKTUBHOI0 Kypca no puzuke
«MeToasbl pemenust pu3nyecKux 3agaw»

Kaace: 10 - 11
Bcero 4yacoB Ha u3yyeHue nNporpamMmbl: 68
Kosu4ecTBO 4acoB B Hexearo: 1

Paboyas mporpamma 351eKTUBHOTO Kypca 1o ¢usnke «MeTopl penieHns GU3NnIecKux 3a1a9»
cocCTaBjieHa Ha OCHOBE

e aBTOpCcKOW mporpammbl «MeToapl pemeHus ¢usnyecknx 3amau». B.A. Opnos, H0.A.

Caypos, - M.: Jlpoda, 2019 .

Jis peanuzanivy mporpamMmbl HCTOIB30BaHO ydeOHoe mocodue: B.A. Opnos, FO.A. Caypos
«IIpakTuka pemenus pusndeckux 3amad. 10-11 kmaccey, - «Benrana-I'pad», 2019 1.

Kypc paccuuran Ha 2 roga oOy4eHHs
Ileu 3JIeKTHBHOIO Kypca:

1. pa3BuTHE TIO3HABaTENbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M  TBOPYECKHUX
CrocOOHOCTEe B mporecce pemeHuss (U3MUECKUX 3aJad W CaMOCTOSITENIbHOTO
MPUOOPETEHUST HOBBIX 3HAHMIA,

COBEpIICHCTBOBAHKE MOJYYEHHBIX B OCHOBHOM Kypce 3HaHHIl U YMEHHIA;
3. ¢opMupoBaHHE MPEACTABUTEICH O TIOCTAaHOBKE, KIACCH(PUKAIUK, NpUeMax W
METOAX pelIeHus] PU3NIECKUX 3a/1a4;
4. TpuUMEHATH 3HaHUA O (u3HKe AN OOBSICHEHMs SBICHUN NPUPOJBI, CBOMCTB
BEIIECTBA, pEIIeHUs (U3MYECKHX 3a4ad, CaMOCTOSATEIBHOTO MpPHUOOpPETEeHUs u
OLIEHKH HOBOI nH(popManuu (HU3HUECKOro COAepIKaAHUSI.
3agauu Kypcea:
1. yrayGneHue u cucTeMaTu3alus 3HAHUN yYalIuXcs;
2. YCBOGHHE y4YaIlMMHUCS OOIINX aITOPHUTMOB PEIICHUS 3a/1a4;
3. OBIaJICHHE OCHOBHBIMHM METO/aMHU PEIICHUs 3ajau.
1. O6mas xapakTepucTHKA Kypca

[Ipouecc pemieHus 3agad CIYKUT OJHHUM U3 CPEICTB OBJAJICHUS CHCTEMOH HayudHBIX
3HAHWHA TI0 TOMY WJIM UHOMY YydeOHOMY mpeamery. OcoOeHHO BelMKa ero pojb MpH 00ydeHUr
duznke, T1Ie 3a1a4M BBHICTYNAIOT JIEHCTBEHHBIM CPECTBOM (POPMUPOBAHUS OCHOBOMOJIATAIOIIUX
¢uznueckux 3HaHMM W yMeHui. B mporecce pemieHuss oOydaronyecs: OBIaJ€BalOT METOAAMHU
MCCIICTOBAHMSI PA3IMYHBIX SBJICHUM MPUPOIbI, 3HAKOMATCS C HOBBIMH MPOTPECCUBHBIMU HJIEIMU
U B3DJISIJIAMH, C OTKPBITHUSIMU OTEYECTBEHHBIX YUCHBIX, C JOCTHKCHHUSIMH OTCUSCTBEHHOW HAYKH
U TEXHUKH, C HOBBIMU MPO(PECCUSIMH.

[IporpamMma  9JEKTHBHOTO  Kypca  OpPHEHTHpPYET  y4YUTeNns Ha  JajbHenIiee
COBEpIIICHCTBOBAHUE YK€ YCBOEHHBIX OOydYalomMMHUCS 3HAaHUW W yMeHui. J[ms aToro Bes
nporpaMMa JIIHTCS Ha HECKOJBKO pa3/iesioB. B mporpamme BBIIENEHB OCHOBHBIE pa3feiibl
HIKOJILHOTO Kypca (pU3uKH, B HaYaIe U3y4yeHUs] KOTOPBIX C YYaIl[UMUCS TOBTOPSIIOTCS OCHOBHBIE
3aKOHBI U (HOpMYJBl JaHHOTO pasfena. [Ipum mombope 3amad MO KaXAOMY paslelny MOXKHO
MCIIOJIb30BaTh BBIUMCIIUTEIbHBIC, KAUECTBEHHBIE, Ipaduueckre, SKCIIepUMEHTAIbHbIE 331a4H.

B Havane m3ydeHusi Kypca JaeTcsl JBa ypOKa, IEIbI0 KOTOPHIX SIBISIETCS 3HAKOMCTBO
yuanmxcs C MOHSATHEM «3ajaday, MX Kiaccuukameil U OCHOBHBIMU CIIOCOOAMH pEIICHUS.
Bornbiioe 3HaveHne TaeTcst anropuTMy, KOTOPBI (OPMUPYET MBICTUTEIFHBIC ONIEpAlliU: aHATTN3
YCIIOBUS 3a7]a4H, J0TaJIKa, TPOEKT PEIICHUs, BBIIBUKEHIE TUTIOTE3bI (PEIICHKE), BBIBO/.

B 10 xmacce mpu pemeHun 3agad 0co00€ BHUMAHHUE YICISIETCS TMOCIEIOBATEILHOCTH
NeiCcTBUH, aHann3y (U3UYECKOTO SBIEHUS, TPOTOBAPHBAHHUIO BCIYX pEHICHUS, aHAIU3Y
MOJTyYeHHOTO oTBeTa. Ecim B Hawane paszjena i WIUTFOCTPALMU WCIOJNB3YIOTCS 3a/laud W3
MEXaHHUKH, MOJIEKYISAPHOU (U3UKH, SEKTPOJIUHAMHIKH, TO B NaJdbHEHUIIIEM pelIalTcs 3a1aud U3
paznenoB Kypca pusuxu 11 kmacca.

no




[Tpu moBTOpeHUH 0600IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUUECKUN MaTepuall, TaK
U MPUEMBI pEelIeHUs 3a]ad, IPUHUMAKOTCS BO BHUMAHME LEIM MOBTOPEHUS IPU MOATOTOBKE K
€IMHOMY I'OCYJapCTBEHHOMY 3K3aMEHY.

[Ipu penienuu 3aa4y MO MEXaHUKE, MOJIEKYJISIPHON (U3HKE, SJIEKTPOJUHAMUKE TJIaBHOE
BHUMaHME oOpamaercs Ha (popMHUpOBaHME YMEHHMH pelIaTh 3aJadd, HAa HAKOIJICHHWE OIbITa
pelIeHus 3a/1a4 pa3IMuHON TPYAHOCTH.

B konue wusydenuss ocHOBHBIX TeM («KunHematuka u nuHamukay, «MojekymspHas
buznkay, «IEKTPOIUHAMUIKAY») MPOBOAATCS UTOTOBBIC 3aHATHUS B (JOPME MPOBEPOUHBIX padoT,
3aJjaHHsI KOTOPBIX COCTAaBJIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke yactu «B» u yactu
«C». Pabotpl paccumTaHbl Ha JBa yaca, coaepxar oT 5 ao 10 3amau, aBa Bapuanta. [locie
U3ydeHHst HeOOoMbINX TeM («3aKoHbI coxpaHeHus. I napocratukay, «OCHOBBI TEPMOANHAMHUKH »,
«BonHOBBIE U KBAHTOBBIE CBOWCTBA CBETA») MPOBOASTCS 3aHATUS B (hOpME TECTOBOM pabOThHI Ha
1 yac, coneprkaeii 3aganus u3 EI'D (dacte «A» 1 yacth «By).

IIpuHUMNIBI 0TOOPA COAEPKAHNS M OPTAHU3ALMH Y4eOHOI0 MaTepuaJia

J COOTBETCTBHUE COAEPIKAHUS 3324 YPOBHIO KJIACCUUECKON (DU3MKH, BBIIECPIKABIINX
IIPOBEPKY BPEMEHEM, a TaK)KE€ YPOBHIO DPa3BUTHUS COBPEMEHHOH (M3MKH, C BO3MOKHOCTHIO
IIOCTPOEHUS B MpOIECcCe pEeUIeHUs (PU3MYECKHMX M MaTEeMaTHYECKUX MOJAENEH H3ydaeMbIX
O00BEKTOB C pa3jMyYHON CTENEeHbIO JAeTaju3allid, peaJu3yeMOod Ha OCHOBE MPUMEHEHUS:
KOHKPETHBIX 3aKOHOB (PH3MUECKUX TEOpHid, (yHAAMEHTAIBHBIX (PHU3MUECKUX 3aKOHOB,
METOAOJIOTUYECKUX  TMPUHOUNOB  (U3WKHA, a TakKe METOJOB  JKCIEPHUMEHTAIbHOM,
TEOPETUUECKON U BBIYUCIUTEIHHON (DU3UKHY;

J COOTBETCTBUE conaepkaHUs © (HOpM TpedabsBICHHUA 3agad  TpPeOOBaHUIM
roCy/IapCTBEHHBIX MPOTrpamMMm 1o (U3HKE;

J BO3MOXXHOCTh OOYYEHHs aHaJIM3y YCJIOBUH 3KCHEPUMEHTAIbHO HaOII0/1aeMBbIX
ABJICHUH, paCCMaTPUBAaEMBbIX B 33/]1a4€;

. BO3MOXXHOCTh (DOPMHUPOBaAHUS IMOCPEICTBOM COJEPKAHUS 3a/ad U METOAOB HX
pElIeHUs] Hay4HOI'0 MHMPOBO33PEHUSI M HAy4YHOrO MOJXO0Ja K M3YUYCHHIO SBJICHHUI MPUPOJBI,
aJIeKBAaTHBIX CTHUJIIO MBIIUIEHUS], B pAMKaX KOTOPOT0 MOXET OBbITh peIlleHa 3a/1aua;

. JKU3HEHHBIX CUTYALMI U pa3BUTUS HAYYHOI'O MUPOBO33PEHHUS.

[IpemsiaraemMplii Kypc OpUEHTUPOBAH HA KOMMYHUKATHUBHBIN UCCIEI0BATENBbCKUI MOAXO0
B 00y4Ye€HHH, B KOTOPOM MPOCIEKHBAIOTCS CIEAYIOIINE STanbl CyOBEKTHOH AESITEeIbHOCTU
YUAIIUXCS U YUUTEJIS: COBMECTHOE TBOPUYECTBO YUUTENS M YHALIUXCS MO CO3JIaHHUIO (PU3UUECKOM
npo0JIEMHON CUTyalluM WM JESTENbHOCTH MO MOAOOpY LMKIA 33Jad MO M3yd4aeMoil TeMe —
aHaIMU3 HalJIeHHON mpoOIeMHON cuTyanuu (3amauu) 4yeTkoe GopMynupoBaHue (GU3NUECKOU
yacTu MpoOieMbl (3a7aud)  BBIIBWKEHHE THUIIOTE3  pa3paboTka Mozened ((pu3nyeckux,
MaTeMaTHUYECKUX) MPOTHO3UPOBAHUE PE3YyJIbTATOB PA3BUTHS BO BPEMEHHU JKCIEPUMEHTAIHHO
HAOJII0JITaeMBIX SBJIIEHUH  MpPOBEpKa M KOPPEKTUPOBKA T'MIIOTE3 — HAXOXJICHUE peIIeHUN
IIPOBEPKA M aHAIM3 PEIIEHUN — IMPENJIOKEHUS MO0 MCIOIb30BAaHUIO MOJyUYEHHBIX PE3YJIbTaTOB
JUIsL TIOCTAaHOBKM M pEIlIeHUs Apyrux npodiem (3azad) Mo H3ydyaeMol Teme, IO paHee
U3y4EHHBIM TeMaM Kypca (U3MKH, a TaKXkKe 110 TeMaM JAPYTUX MPeIMETOB eCTECTBEHHOHAYYHOT O
LIUKJIA, OLIEHKA 3HAaYCHHUSI.

2.MeTo/bI M OPraHU3alMOHHBIE (POPMBI 00YUeHHUS

JUia peanmuzauuMy Lened W 3aJad  JAHHOTO MPHUKJIAJHOTO Kypca MHpeirnoaraercs
UCMOJBb30BaTh  CleAyioumme  (GopMbl  3aHATHHA: NPaKTUKYMBl [0  PELICHUIO  3ajad,
camocTrosiTeNlbHas paboTa ydalluxcsi, KOHCYJIbTallMM, 3adeT. Ha 3aHATHAX NpUMEHSI0TCS
KOJUIEKTUBHBIE W WMHIUBUAYyalTbHBIE (POpPMBI pabOTHI: TMOCTAHOBKA, PEIICHUS W OOCYKICHHS
pelieHus 3ajay, TMOArOTOBKAa K €IWHOMY HallMOHAJIbHOMY TECTHPOBaHUIO, MOAOOp U
COCTaBJICHHME 3a/1ay Ha Temy U T.14. [Ipennonaraercs Tak:ke BHINOTHEHUE JOMAIIHUX 3aJJaHUH 110
pemieHuto 3amad.  JlomuHaHTHOI e (opmol ydeHMsl JOJDKHA CTaTh HCCIEAOBaTEIbCKast
NESATENIbHOCTh YUY€HHKA, KOTOpasi MOXKET OBbITh peali30BaHa KakK Ha 3aHATHSAX B KIlacce, Tak U B
XO0Jleé CaMOCTOSITENIbHOM paboThl ywamuxcs. Bce 3aHATHS JOMKHBI HOCUTH MPOOJIEMHBIN
XapakTep U BKIIOYATh B c€0s1 CAMOCTOSATENBbHYIO paboTy.



Metoabl 00yueHHs, TpUMEHsIEMbIe B paMKaxX HPUKIAJHOTO Kypca, MOTYT U JIOJIKHBI
OBITH JOCTAaTOYHO pa3zHOOOpa3HbIMU. [Ipekae Bcero 3To HcclenoBaTeIbCKass paboTa caMmx
yUalluXxcsi, cOCTaBJIeHUE 0000MIAOMUX TAa0NUI, a TAaK)KE MOArOTOBKA M 3allUTa YYal[MMHUCS
QITOPUTMOB PEUICHUs 3a/la4y. B 3aBUCUMOCTH OT HMHIMBHIYaJbHOTO IUIAHA YYUTENb JOJDKEH
npeajiaratb ydalmumcsa HOI[I‘OTOBJICHHBII;’I UM IICPCUCHDb 3aaa4 pa3JIMIHOTrO YPOBHS CIIOKHOCTH.

[ToMrMO WCCNIENOBATEIBCKOTO METOJIA IEIeCOO0pa3HO UCIOJIb30BaHUE YaCTHYHO-
MOWCKOBOTO, TPOOJIEMHOTO W3JIOKEHUS, a B OTACIBHBIX Cclydasx HH()OPMAIIMOHHO-
wuTrocTpaTuBHOTO. [locnmenHuit MeTon TpPUMEHSeTCS B TOM ciydae, KOrJa y Y4Yalluxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAS HCIIOJIB30BATh MPOAYKTUBHBIC METO/IBI.

CpencrBa o0yuenust
OCHOBHBIMH CpeJICTBaMH 00yUYCHHUS PH N3YYCHUH MIPHUKIIATHOTO Kypca SIBIISIOTCS:

. dusnueckue npruoOopslI.

. ['padpuaeckue wumrocTpanum (CXeMbl, YEPTEKHU, TpaPuKn).
. JrnakTuyeckue MaTepuabl.

. VueOHUKH (DU3HUKH ISl CTAPIIUX KIACCOB CPETHEH IIKOJIBI.
. Y4eOHbIe mocobus o Gu3uke, COOPHUKH 3a]1ad.

Opranusanus caMocTosITeIbHOI padoThl

CamocrodrenbHas paboTa MpeanojaraeT Co3/JlaHue TUAAKTUYECKOro KOMIUIEKca 3ajad,
PEIICHHBIX CaMOCTOSITEIbHO Ha OCHOBE HCIOJB30BAHUS KOHKPETHBIX 3aKOHOB (H3WYECKHUX
TeopHil, QyHIaAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, METOJOJOTMYECKUX MPUHLHUIIOB (PU3MKH, a
TaKXKE€ METOJOB HKCIHEPUMEHTAIBHOH, TEOPETHYECKOW U BBIYMCIMTENBHON (u3uku  u3
pas3InYHbIX COOPHUKOB 3a/1a4 ¢ OpUEHTalMel Ha PO uIbHOEe 00pa30BaHUE YUaAIIUXCS.

OxupaeMbIMU pe3y/ibTaTaMH 3AHATHI ABJIAIOTCH:

U pacuiupeHuc 3HAHUK 00 OCHOBHBIX AJIropuTMax peIICHUsA 3aaa4, Pa3JIMIHbIX
MCTOJax MpUEMax pCUICHUA 3aaa4;
U Pa3BUTHUC TO3HABATCIIbHBIX NHTCPCCOB, HHTCIICKTYAJIbHBIX U TBOPUYCCKUX

CIOCOOHOCTEH Ha OCHOBE OIBITa CAMOCTOSITEILHOTO TPUOOPETEHUS HOBBIX 3HAHWH, aHAIN3a U
OLIEHKH HOBO HH(opMaluy;

. CO3HATEJIBHOE CaMOOIIPE/IEIIEHNE YUEHUKA OTHOCUTENILHO PO AadbHENIIEr0
00yuyeHHsI WiIH MPO(PECCUOHATBHON 1EATEIbHOCTH;
. MOJIyYEHUE MPECTABICHUN O POJIU (PU3UKU B MO3HAHUU MHUPA, PU3NIECKUX U

MATEMATHYCCKUX MCTOAAX UCCIICAOBAHMA.

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

- aHaJIM3UPOBaTh (PU3NYECKOE SIBIICHUE;

- IpPOroBapuBaTh BCIYX PEIICHHUE;

- aHaJIM3UPOBATh MOJYYEHHBIN OTBET;

- KJIacCU(pUIMPOBATH NPEATOKEHHYIO 3a/1a4y;
- COCTaBJIATh NPOCTEHUIINX 3a/1a4H;

- TNOCIEAO0BATENIHO BHIIOJIHATH U IPOrOBAPUBATH 3TAIIbl PEIICHU 3a4a41 CPEAHEN
TPYIHOCTH;

- BLI6I/IpaTL paI_II/IOHaJ'IBHHﬁ CII0co0 PCLICHUSA 3a1a4U;
- peuiaTb KOM6I/IHI/Ip0BaHHI)IG 3aJa4u,

- BJIAACTDb pAa3JIMYHBIMU METOJAaMHU PCHICHUSA 3a/la4:. aHAJTIUTUYCCKUM, Fpa(l)I/I‘-IeCKI/IM,
SKCIICPUMCHTAJILHBIM U T.H.;
BJIAZACTE METOAaMHU CaAMOKOHTPOJIA U CaMOOIICHKHA



3. Cozep:xaHue Kypca
10 -11 xmaccsl

dusuueckas 3a1ava. Kimaccupuxanus 3angau(4 4)

Uro takoe ¢usmueckas 3amada. CocraB ¢uszmueckoil 3amaun. dusnmdeckas Teopus U
peleHue 3a1a4. 3HaueHHe 33724 B O0YYCHUU M KU3HHU.

Knaccudukanus duznyeckux 3anad 1mo TpeOOBaHUIO, COACPNKAHHIO, CIIOCO0Y 3aTaHUs H
pemenus. [Ipumepsl 3a1a4 BceX BUIOB.

Cocrasnenue puzndeckux 3agad. OCHOBHBIC TpeOOBaHUS K COCTaBICHUIO 3a1a4. CriocoObI
U TEXHHKA COCTaBJICHUs 3a1a4. [IpuMepbl 3a1a4 BceX BHIIOB.

IIpaBuia u npuemMsbl pemennst pusndeckux 3aaa4 (6 4)

OO6mme TpeOoBaHMS TMpH pEIICHUH (PU3MUECKUX 3a1ad. JTambl peuieHus (pusnyeckon
3amayn. Paborta ¢ TekcToM 3amauu. AHanu3 (QU3NYECKOro SBIEHHS; (HOPMYIUPOBKA HIEH °
pemieHus (mIaH peuieHus). BrpinmonHeHune 1U1aHa pemieHus 3azadd. YuciaoBOM  pacuer.
Hcnonp30BaHue BBIYUCINTEIBHON TEXHUKU JUIS pacyeToB. AHAIN3 PEIICHHUS M €ro 3Ha4YCHUE.
Odopmienue pemieHusl.

TunuuHble HEJOCTATKU TPHU peIIeHHH U O(OPMIICHHUU pelleHus (u3ndeckon 3amgadyd.
W3yuenne npuMepoB pemieHus 3ajad. PasmudHbpie MpUeMbl U CIIOCOOBI PEIICHHS: aTOPUTMBI,
aHAJIOTUH, TEOMETPUYECKUe pueMbl. MeTo pa3MepHoCTell, rpaguyeckue permeHus 1 T. 1.

JNunamMuka u cratuka(8 4)

KoopauHatHelii MeToa pelieHusl 3ajad Mo MexaHuke. PellleHwe 3a1ady Ha OCHOBHBIC
3aKOHBI TMHAMUKHU: HblOTOHA, 3aKOHBI JJIs1 CUJT TATOTEHHUS], YIPYTOCTH, TPEHUSI, CONPOTUBIICHUS.
Pemienne 3amady Ha ABMIXKEHHE MaTepUaIbHOM TOYKH, CHUCTEMbl TOYEK, TBEPJOTO Teja TMOJ
JIEUCTBUEM HECKOJILKUX CHIIL.

3amaun Ha OoMpeIeIICHUE XapaKTEPUCTUK PaBHOBECHUS (PU3UUYECKUX CHCTEM.

3aaun  Ha  NPUHLOUAN  OTHOCUTEIBHOCTH: KHHEMAaTHUYECKHE U  JUHAMUYECKHE
XapaKTEPUCTUKHU ABMKCHHS Tejla B Pa3HbIX HHEPLHAIBHBIX CUCTEMAaxX OTCYETA.

[TogGop, cocraBieHWe W pelIeHWe IO HMHTEpecaM pPAa3TUYHBIX CIOKETHBIX 3ajad:
3aHUMATEIbHBIX, OJKCIEPUMEHTAIBHBIX C OBITOBBIM COJAEPKAHHEM, C TEXHHYECKUM U
KpAaeBEIYECKUM COAEPKAHUEM, BOCHHO-TEXHUYECKUM COAECPKAHUEM.

DKCKYpCHUH C 1IeThI0 0TO0pa JaHHBIX JUIS COCTABICHUS 3a/1au.

3akoHbl coxpaHenus(8 4)

Knaccupukanus 3amad Mo MeXaHUKE: pELIEHUE 3aJad CpeACTBAaMU KHHEMAaTHKH,
JUHAMHUKH, C IIOMOLIBIO 3aKOHOB, COXPAHECHMUS.

3amauM Ha 3aKOH COXpPAHEHHs HMIIyJIbca M pEaKkTUBHOE JBW)KEHME. 3ajaud Ha
omnpeneneHue pabOTbl M MOLIHOCTH. 3aJauyd Ha 3aKOH COXpPaHEHUs M IpeBpalleHus
MEXaHUYECKON IHEPTUU.

Pemenue 3a1a4 HeckosbkuMu criocobamu. CocTaBiieHHE 3a/1a4 Ha 33aHHbIe 00BEKTHI WIIN
aBlieHUs. B3anmornpoBepka pemraeMbiX 3ajad. 3HAKOMCTBO C IpUMEpaMH pPELIeHUs 3a1ad 1o
MeXaHUKe PeCyOIMKAaHCKUX U MEXTYHAPOIHBIX OJIUMIIHA/.

KoHcTpykTOpCKHME 3aJauM M 3aJa4d Ha IPOEKTBI: MOJENb aKCEIEepPOMETPa, MOJENb
MasgTHUKa DyKko, MOAEIb KPOHIUTEWHA, MOJENb IYIIKH C IPOTUBOOTKATHBIM YCTPOMCTBOM,
MPOEKThl CaMOJIBIKYILIUXCSI TEJIEKEK, MPOEKThl YCTPOWCTB MAJisi HaOJIOJEHHS HEBECOMOCTH,
MO/IEJIb aBTOKOJIE0aTeIbHON CUCTEMBI.

CTpoeHHe M CBOICTBA ra3oB, JKUAKOCTelH U TBEPABIX Teut (6 Y)

KauecTBeHnbIe 3aaa4 Ha OCHOBHBIC ITOJIOKCHHA W OCHOBHOC YPAaBHCHHEC MOJICKYJISIPHO-
KHHETHYISCKOM TCOpHU (MKT) 32[,[[8.‘{1/1 Ha OINMCaHUC IOBCACHHUA HACATILHOI'O rasa: OCHOBHOC



ypaBHenue MKT, onpeneneHne cKOpocTH MOJIEKYJ, XapaKTEPUCTUKH COCTOSHUS ra3a B
U30IPOLIECCAX.

3ajauy Ha CBOWCTBa MapoB: MCIOJNb30BaHUE ypaBHeHUs MenneneeBa — KiiamelipoHa,
XapaKTepUCTHKA KPUTHYECKOTO COCTOSHMS. 3aJauyd Ha OIMCAHHUE SIBJICHHUN IOBEPXHOCTHOIO
CJI04, pa60Ta CHJI ITOBCPXHOCTHOI'O HATAXKCHUA, KAIIUIIIAPHBIC SABJICHUA, HA30BITOYHOE JaBJICHUC
B MBUIbHBIX Iy3bIpsAX. 3a/1a4l Ha ONpeAEICHNE XapaKTEPUCTUK BIAKHOCTH BO3yXa.

3ajauu Ha ONpPEIEIICHUE XapaKTEPUCTHK TBEPAOro Tea: adCOIIOTHOE U OTHOCUTEIILHOE
yIUIMHEHUE, TEIIOBOE PacIIupEeHue, 3arac MPOYHOCTH, CHJIA YIPYTOCTH.

KauecTBeHHBIC 1 KOJIMUECTBEHHEIC 3aJa4H. YcTHBIIT Juajior 1mpr pCliCHUH Ka4YCCTBCHHBIX
3anau. ['paduyeckue u sKcriepUMEeHTaIbHbIE 331241, 33a4l ObITOBOI'O COACPIKAHUS.

OcHoBbl TepMoanHaMuKH (6 4)

KoMOunHMpOBaHHBIE 3a/ladyd Ha TEPBBIA 3aKOH TEPMOJMHAMHUKH. 3ajaud Ha TEIJIOBBIC
JIBUTATEIIH.

DKCKYpCHS C IeJIbI0 cOOpa JaHHBIX JUIsl COCTABIICHUS 3a1a4.

KoHcTpyKkTOpCKHE 3a/1aun U 3a/1ayd Ha MPOEKTHI: MOJIENb Ia30BOI0 TEPMOMETPA; MOJEIb
MPEIOXPAHUTEIBHOTO KJIallaHa Ha OMPEACICHHOE JABJICHUE; MPOEKTHl UCIOJIb30BAHUS Ta30BbIX
MPOLECCOB Il NMOAA4YM CHUTHAJIOB; MOJENb TEIUIOBOM MAUIMHBI; MPOEKThI MPAKTUYECKOTO
OIIPEEIICHUS PaNyCa TOHKUX KallWJUIAPOB.

DJIeKTpUYecKoe U MarHuTHoe moJisi (5 4)

XapakTepucTuKa peIICHUs 3a7ad pasjena: oOimee W pa3Hoe, NPUMEPbHl U IPHUEMBI
pelIcHusI.

3aﬂaq1/1 pa3HI)IX BHUJIOB Ha OIIMCAHHC BHGKTpI/I‘ICCKOFO TI10J11 pa3JII/I‘IHI)IMI/I CpeIICTBaMI/II
3aKOHAMH COXPaHEHHUs 3apsia U 3akoHOM KynoHa, CHIOBBIMH JTUHHUSMH, HAIPsSHKEHHOCTHIO,
Pa3HOCTHIO OTCHIIMAJIOB, YHEPrUei. Pelenre 3a1a4 Ha ONMKMCAaHUE CUCTEM KOHACHCATOPOB.

3aa4yM pa3HbIX BUJOB HA ONMKMCAHWE MArHUTHOIO TOJISI TOKA M €ro JCHCTBUS: MarHUTHAas
WHIYKIMS 1 MarHUTHBIN MOTOK, cuiia Amriepa u cuiia Jlopenna.

Pemenne KayecTBEHHBIX SKCIEPUMEHTAIBHBIX 3a7a4 C MCIOJIb30BAaHUEM 3JIEKTPOMETPA,
MarHuTHOTO 30HJa U IPyroro 000py10BaHuUs.

IMocTOAHHBII 3JIEKTPUYECKHIT TOK B pa3IMYHbIX cpeaax (9 4)

3aj:[aq1/1 Ha paSJ'II/I‘-IHBIe HpI/IeMBI pacqua COHpOTI/IBHeHI/Iﬂ CIIOXKHBIX BHGKTpI/ILIGCKI/IX ueneﬁ.
3ajaun pa3HbIX BUIOB «a ONMUCAHUE 3JIEKTPUUECKUX IENEH TOCTOSHHOIO 3JIEKTPUUYECKOTO TOKA €
nomompo 3akoHa Owma I 3aMKHYTOM 1ienu, 3akoHa J[[xoyns — Jlenma, 3akoHOB
MOCIIEOBATENBHOTO M TapajuiebHOro coequHeHuil. O3nakomienue ¢ mpaBunamu Kupxroda
npu pemieHuM 3anad. [loctaHoBka M pemieHHEe (HPOHTATBHBIX HKCIIEPHUMEHTATIBHBIX 3a/lad Ha
onpej:[eneHI/Ie HOKEl?)ElHHfI HpI/I60p0B HpI/I N3MCHCHUU COHpOTI/IBJ'ICHI/ISI TCX HWJIN UHBIX y‘IﬁCTKOB
LENU, Ha OMNpENEJICHUE CONMPOTUBIECHUN Y4YacTKOB IeMd M T. 1. PemeHue 3amay Ha pacyer
yuacTka nenu, umeromeit J1C.

3ajaun Ha OMMCaHUE TOCTOSTHHOTO 3JIEKTPUYECKOI0 TOKA B 3JIEKTPOJIUTAX, BAKYyMe, ra3ax,
MOJIYITPOBOJTHUKAX: XapaKTEPUCTHUKA HOCHUTENICH, XapaKTEPUCTHKA KOHKPETHBIX SIBIICHUN U JIp.
KauecTBeHHble, HSKCIIEpUMEHTAJbHBIE, 3aHUMAaTENbHBIE 3a/ayd, 3aJa4d C TEXHUYECKUM
cojiepKaHrueM, KOMOMHHUPOBAHHBIC 3aa49H.

KoHcTpykTOpCcKME 3a7aud Ha TMPOEKThI: YCTAHOBKA [Jisi HAarpeBaHUsl KUAKOCTH Ha
3aJIaHHYI0 TEMIIepaTypy, MOJEIh aBTOMAaTHYECKOTO YCTPOMCTBA C AJIEKTPOMArHUTHBIM pelie,
MPOEKThl U MOJIENIM OCBEIICHMS, BBIIPSMUTENb U YCHUJIIUTENb HA MOJYIPOBOJHHMKAX, MOJIEIH
HU3MEPUTEIIBHBIX PUOOPOB, MOJIETTH «UEPHOTO SIITHKAY.

DJIeKTPOMArHUTHBIE KoJieGaHust u BoJIHBI (14 4)

33}13'{1/1 Pa3HBIX BHJOB Ha OIMMCAHUC SABJICHUA 3H€KTpOMaFHHTHOfI WHAYKOWH: 3aKOH
BHCKTpOMarHHTHOﬁ HWHAYKIWUH, ITPABUIIO HeHua, HHIAYKTUBHOCTD.



3ajaud  Ha IEPEMEHHBIA  DJJIEKTPUUECKUH TOK: XapaKTEPUCTUKH IIEPEMEHHOIO
JIEKTPUUECKOr0 TOKA, JIEKTPUUYECKHE MAIIMHBI, TpaHc(hopMaTop.

3ajauM Ha ONMCAHME PA3JIMYHBIX CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH: CKOPOCTb,
OTpakeHHe, NpeloMiIeHue, uHTepdepeHuus, audpakuus, noiaspusanusd. 3agadyd 10
TeOMETPUYECKON ONTHKE: 3epKana, ontudeckue cxembl. Kmaccugukamus 3amaud mo CTO wu
IIPUMEPBI UX PELICHHUS.

3amaud Ha ONPENCIICHUE ONTHYECKON CXEMBbI, COAEPXKALIEHCS B «UEPHOM SILIUKE»:
KOHCTPYMPOBaHHUE, NPUEMBl M INPUMEPHI pelleHud. [pynmoBoe M KOJUIEKTHMBHOE DELICHUE
IKCIIEPUMEHTAIBHBIX 337ad C MCIOJIb30BaHHEM ocuuiuiorpada, 3BYKOBOIO TI€HEparopa,
TpaHchopMaTopa, KOMIUIEKTa HPUOOPOB A M3Y4YEHUs CBOWCTB 3JIEKTPOMArHUTHBIX BOJH,
AIIEKTPOU3MEPUTEIBHBIX IPUOOPOB.

DKcKypeus ¢ Lenbio cOopa JaHHbIX JJIsl COCTABICHUS 3a/1ay.

KoHcTpykTOpCKME 3amaud M 3aJa4yd Ha IPOEKTHI: IUIOCKMM KOHJEHCATOp 3aJaHHOU
€MKOCTH, F€HEpaTOPhl PANIMYHBIX KOJICOaHUH, NpUOOp Uil U3MEPEHUs] OCBEIICHHOCTH, MOJEIb
[Iepeadn AIEKTPOIHEPTUH U JIP.

O0o01marnee 3aHsiTHE IO METOAAM U NIPUEMaM pelieHus pu3nveckux 3agay



Kane}mapno — TeMaTU4eCKOe NNJJaHUPOBaAHHUE

10 xnacc
Ne Tema 3ansaTus Koua-Bo | [lara
n/n 4acoB
Beenenue (1 yac)
1 Dusnyeckas 3azayva. 1 01.09
Knaccudukanus 3anau. [IpaBuia u nmpuemsl pemeHus GU3nIecKux 3a1ad.
Kunematuka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U IOHITUS KHHEMATHKU. 1 02.09
3 | Pemenune pacueTHbIX U rpaduuecKUX 3a7a4 HA PABHOMEPHOE JIBKCHHE. 1 03.09
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1 04.09
5 | JIBmwxeHue 1o oKpykHocTu. Pemenne 3amay. 1 01.10
Jdunamuka u cratuka (6 yacon)
KoopaunatHbplii METO peIIeHus 3a/1a4 o MexaHuke. Pemenne 3a1a4 Ha 02.10
6 | OCHOBHBIC 3aKOHBI TUHAMUKH: HBIOTOHA, 3aKOHBI JIsl CHJT TATOTEHUS, 1
YIPYTOCTH, TPEHHUSI, COPOTHUBIICHUS.
7 Pemenne 3amau Ha IIUBHn(eHHe MaTepUaIbHOM TOYKH, CHUCTEMBI TOYEK, 1 03.10
TBEPJIOro Tella MOJl ACHCTBUEM HECKOJIBKUX CHUIL.
8 3amaud Ha ONpPEJIEICHUE XapaKTEPUCTHK PaBHOBECHUSI (PU3NYECKUX 1 04.10
CUCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U 01.11
9 | IMHaMUYecKue  XapaKTEepPUCTUKH  JIBIDKEHUS  Tela B pasHbIX 1
WHEPIHUATHHBIX CHCTEMaX OTCYeTa.

10 [TonGop, cocTaBieHre U pelIeHNe 3a/1a4 10 HHTEPECaM. 1 02.11
11 duznyeckas oJIUMINAA. 1 03.11
3akoHbl coxpaHenus (7 4acoB)

12 Knaccudukanus 3apad mo MexaHUKe: pelICHUE 3a7ad CPEICTBaAMHU 1 04.11

KHHEMATUKH, THHAMHKH, C TTOMOIIIbIO 32aKOHOB COXPaHEHUSI.
13 | 3agaun Ha 3aKOH COXPAaHEHUsI UMITYJIbCA U PEAKTUBHOE JBUKEHUE. 1 01.12
14 | 3agaun Ha omnpesesieHre padoThl U MOIIIHOCTH. 1 02.12
15 3amaun Ha 3aKOH COXPaHEHHUsS M MPEBPAIEHUS MEXaHUYECKOW DHEPTHH. 1 03.12
Pemenue 3a/1a4 HECKOJIBLKUMH CITOCOOAMH.
16 CocraBneHue 3agad Ha  33JlaHHbIE  OOBEKTHl WM  SIBJICHHUS. 1 04.12
B3aumornpoBepka penraeMbIx 3a1ad.
17 3HAKOMCTBO €  IIpUMEPaMU  pElIeHHs  33Jad [0  MEXAHHUKE 1 02.01
pecnyOIMKAaHCKUX W MEXTYHAPOIHBIX OJIMMITHA].
18 dusnueckasg oruMIUaga. 1 03.01
CTpoeHue M CBOICTBA Ia30B, JKHAKOCTEH 1 TBEPABIX TeJ (5 yacoB)
19 KauecTBeHHBIE 337]a41 HA OCHOBHBIC TIOJIOKEHUS U OCHOBHOE YpaBHCHUE 1 04.01
MoJeKymsipHo-kuHeTnueckoi Teopun (MKT).
3ajaun Ha OMUCaHUE MOBEJIEHUS UJICaTbHOTO Ta3a: OCHOBHOE yYpaBHEHHE 01.02
20 | MKT, onpenenenue cKOpOCTH MOJIEKYJ, XapaKTEPUCTUKHU COCTOSIHHSI Ta3a 1
B U30IIPOIIECCaXx.
21 3amauM Ha CBOMCTBA IIApOB: HCIIOJIb30BAHME ypaBHEHUs MeHeneeBa— 1 02.02
Kitanelipona, XapakTepuCTHKAa KPUTHYECKOTO COCTOSTHUS.
3anauu Ha ONpeieIeHne XapaKTePUCTUK TBEPIOro Teja: abCOMI0THOE U 03.02
22 | OTHOCHTENBHOE Y/UIMHEHUE, TeIJIOBOS PACIIUpPEHHUE, 3amac MPOYHOCTH, 1
CHUJIa YIIPYTOCTH.
23 KauecTBeHHBlE W KOJMYECTBEHHbIE  3ajauyu. ['papuueckue u 1 04.02

SKCIICPUMCHTAJILHBIC 3a/1a4H, 3a1a4N OBITOBOTO COJCPIKaHM.




OcHoBBI TepMOaMHAMUKH (4 yaca)

24 | KoMOMHMpOBaHHBIE 33]]a4l HA NEPBbIA 3aKOH TEPMOIMHAMUKH. 1 01.03
25 | 3agaun Ha TEINIOBBIE IBUTATENIH. 1 02.03
26 | KoHCTpyKTOpCKHE 3a/1a4M U 337a4l HA TIPOCKTHI: 1 03.03
27 | dusnueckas oTUMIINAAA. 1 01.04
duekTpuyeckoe moJie (4 yaca)
28 XapakTepucTUKa pelIeHus 3a1ad paszzenia: ooiee U pa3Hoe, MPUMEPhI U 1 02.04
IPUEMBI PEIICHHUSL.
3anauy pa3HbIX BUJOB HA ONKCAHUE AJIEKTPUUYECKOrO IOJS Pa3IMuHbIMU 03.04
29 | cpencTtBamMH: 3aKOHaMHM COXpaHEHUs 3apsana U 3akoHoM Kynona, 1
CWJIOBBIMH JIMHUSIMU, HAMIPSKCHHOCTBIO.
30 3amaun pa3HbIX BUIOB Ha OMUCAHUE AJIEKTPUUYECKOTO MOJS Pa3IMuYHbIMU 1 04.04
CPEACTBAMU: PAa3HOCTHIO MOTEHIMAJIOB, SHEPTUEH.
31 Pemienue 3aay Ha onurcaHue CUCTEM KOHJIEHCATOPOB. 1 01.05
IlocToSIHHBII 2J1eKTPUYECKHI TOK B Pa3JIMYHBIX cpeaax (4 yaca)
30 3amaun Ha pas3IUYHBICE IPUEMBl pacueTa COMPOTUBICHUS CIIOKHBIX 1 02.05
DIIEKTPUUYECKHX IICTICH.
Pemenne 3amau Ha pacuer y4yactka nemnu, umeromeii 3/1C. [loctanoBka u 03.05
33 | pemienne (QPOHTANBHBIX SKCIEPUMEHTAIBHBIX 3a/a4 Ha OIpeecsieHUe 1
MOKa3aHu| mpuOOpOB.
34 | UroroBoe 3aHsTHE. 1 04.05




Kaneﬂnapﬂo — TeMaTH4Y€CKO0€ MJIAHUPOBAHUE

11 kaacc
Ne Tema 3aHsaTHA Koua-Bo | laTa
n/n 4acoB
MarnuTtHoe noJie (2 yaca)
3amaun pa3HbIX BHUJOB Ha ONKMCAHWE MArHUTHOTO TIONSI TOKA U €ro 01.09
1 JCHCTBUSL Ha MPOBOJHUK C TOKOM: MarHWTHas WHIYKIMS ¥ MarHUTHBIA 1
MOTOK, CHJIa AMIiepa.
5 3amaun pa3HbIX BUJOB Ha ONKMCAHWE MArHUTHOTO MO TOKA U €ro 1 02.09
JICWCTBUA Ha IBYOKYIIMICA 3apsa: cuia JlopeHna.
JJIeKTPOMArHUTHbIE KoJle0aHusl U BOJIHBI (14 yacoB)
3amaun  pasHBIX BUAOB Ha ONKMCAHUE SIBJICHHUA DJICKTPOMArHUTHOM 03.09
3 WHIYKIMH: 3aKOH DJIEKTPOMAarHUTHOM WHAYKIWHW, mpaBuio JleHna, 1
WHIYKTUBHOCTD.
4 3ajaun  Ha  NEPEMEHHBIM  3JIEKTPUUYECKUH  TOK:  XAPAKTEPUCTUKHU 1 04.09
NEPEMEHHOTO JICKTPUIECKOTO TOKA.
5 3amaun Ha TMEPEeMEHHBIH JJIEKTPUYCCKHHA TOK: 3JCKTPUYECCKUE MAIUHBbI, 1 01.10
Tpanchopmartop.
3ajauy Ha OIMCAaHUE pPA3JIMYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: 02-
6,7 | CKOpOCTb, OTpakeHUE, IMpelioMiIeHue, uHTepdepeHus, audpaKIus, 2 03.10
TIOJIIPU3AITHSL.
8,9, | 3azmauu 1o reoMeTPUUECKOM ONTUKE: 3€pKajla, ONITUYECKUE CXEMBI. 04.10-
10 3 02.11
Knaccudukanus 3agad mo CTO u npuMepsl UX peIIeHHUs. 03.-
11,12 2
04.11
13 3amaun Ha OINpPEIEIICHUE ONTHYECKONW CXEMBbI, COJICPIKAILICHCSI B «YEPHOM 1 01.12
SITUKE»: KOHCTPYUPOBAHKE, TPUEMBI M IPUMEPHI PEIICHHUS.
14 DKCKypcHs C 1IeNblo cOopa NaHHBIX JJI COCTABICHUS 3a7au. 1 02.12
15 ['pynmnoBoe U KOJUIEKTUBHOE pEUIEHHE HKCIEPUMEHTANbHBIX 3aJad C 1 03.12
MCIOJIb30BaHNEM PUOOPOB.
16 dusnueckas oruMIUaga. 1 04.12
Mexanuka (7 4acoB)
17 | OGmue MeTo bl pellieHHs 3a/1a4 N0 KUHEMAaTHKe. 1 02.01
18 3a1ayy Ha OCHOBHBIE 3aKOHBI JUHAMUKH. 1 03.01
19 | 3amayn Ha DPUHIMII OTHOCUTEIBHOCTH. 1 04.01
20 | 3ajaum HA 3aKOH COXPAHCHHSI HMITYJIbCA. 1 01.02
21 | 3ajauyu Ha 3aKOH COXpPaHEHMsI DHEPTHUU. 1 02.02
22 | 3ajgauM Ha OIpeJielIeHNe XapaKTePUCTUK paBHOBECUS (PU3UUECKUX CUCTEM. 1 03.02
23 MexaHuka KUIKOCTEN. 1 04.02
MouJuekyasipHas ¢pusuka. TepmoauHamuka. (6 yacos)
24 3aaun Ha OnHMCcaHue MMOBEIEHUS UIeaILHOTO ra3a. 1
25 | 3ajauu Ha CBOMCTBA MApOB. 1 02.03
26 | 3ajaum Ha OmpeJeIICHNEe XapaKTEPUCTHK BIIAYKHOCTH BO3/yXa. 1 03.03
27 3ajaun Ha TIEPBBIN 3aKOH TEPMOTMHAMUKH. 1 01.04
28 | 3ajaum Ha TEIUIOBBIE ABUTATEIIH. 1 02.04
29 | 3ajaum Ha ypaBHEHWE TETUIOBOTO OanaHca. 1 03.04
JIeKTPHYECTBO. (5 4acoB)
30 \ 3amaun pa3HBIX BUJOB HA OMUCAHWE AJICKTPUYECKOTO MOJS Pa3TuIHBIMU \ 1 ] 04.04
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CpEJICTBAMH.

31 | OOmias xapakTepuCTHKa PEIICHHs 3a]1a4 0 AJIEKTPOCTATHKE. 1 01.05

39 3az[a131/1 Ha MPUEMBI pacyéra COMPOTHUBICHUS CIOKHBIX SJICKTPHUCCKUX 1 02.05
LIETIEH.

33 3agaum Ha pacyET ydactka uenu, umeroniei JJ(C. 1 03.05

34 Oo0o0maoniee 3aHsATHE. 1 04.05
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Jlexcukon», M., O6pazoBanue, 2018 T.
Pomamesuu A. U. «®usuka. Mexanuka. Yuumcs pemarts 3aaaud. 10 kimace», M., poda,
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