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Kaace: 10 - 11
Bcero yacoB Ha u3yyeHue nporpammbi: 68
KoauuecTBO 4acoB B Hegeaio: 1
Pabouas nmporpamma Kypca BHEYpOUHO J1eATeNbHOCTH MO (usuke «VHTEHCUB 1O (hU3HKe»
cocCTaBjieHa Ha OCHOBE
e «IIporpammbl 3mekTUBHBIX KypcoB. dusuka. 9-11 kmnaccel. [IpoduiasHoe oOydeHue»,
cocraBurenb: B.A. KopoBun
® aBTOpPCKOW mporpamMMmbl «Metoasl pemieHus ¢uznueckux 3amau». B.A. Opmos, 10.A.
Caypos
Jis peanuzanvy mporpamMmbl HCTOIB30BaHO ydeOHoe mocobue: B.A. Opnos, FO.A. Caypos
«[IpakTtuka pemenus pusndeckux 3agad. 10-11 kmaccen»

Kypc paccuuman na 2 200a odyuenusn
[lenu Kypca:

1. pasBuTHe TO3HABATEIbHBIX HHTEPECOB, HMHTEIUICKTYaJbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH B Tpolecce pemeHus (QU3MYECKUX 3aJad U CaMOCTOSITEIHHOTIO
MPUOOPETEHUSI HOBBIX 3HAHMUIA,

COBEPILIEHCTBOBAHUE TOJYYCHHBIX B OCHOBHOM KypCe 3HAHHUI U YMEHUI;

3. ¢opMupoBaHHE TMpeACTAaBUTENEH O TOCTAaHOBKE, KIacCH(pUKALUK, NpueMax M
METOJIaX pelIeHus (PU3MUSCKUX 3a1ad;

4. TpUMEHATh 3HaHUA 1O (U3HKE AN OOBSICHEHMs SBICHUN NPUPOJBI, CBOWMCTB
BEIIECTBA, pEIICHUs (U3MYECKHX 3a7a4, CaMOCTOSTCILHOTO TPUOOpPETCHHUS U
OLICHKH HOBOI nH(popManuu HU3HUECKOro COACpIKaAHUSI.

N

3agayu Kypca:
1. yrayGneHue u cucreMaru3anys 3HAHUN ydaIuxcs;
2. YCBOEHHE y4alIMMHUCS OOLIMX alrOPUTMOB PEIICHHS 33/1a4;
3. OBIaJeHHE OCHOBHBIMH METOJAMH PEUICHHUS 3ajad.

OO0mas xapakTepucTuKa Kypca

[Iponecc pemieHust 3agad CIy>KUT OJHHUM U3 CPEACTB OBJAJACHHUS CHUCTEMOM Hay4HbBIX
3HAHUW TI0 TOMY WJIM UHOMY ydeOHOMY npeameTry. OCOOEHHO BeIMKa €ro poJib MpU 00yYeHUn
¢du3uke, rre 3a/1aun BHICTYNAIOT AEUCTBEHHBIM CPEICTBOM (POPMUPOBAHMS OCHOBOIOJIAraOIINX
¢uznueckux 3HaHUM U yMeHui. B mpornecce pemieHuss oOydaroiuecs: OBIaJEBalOT METOAAMHU
MCCJIEI0BAHMS PA3IUYHBIX SBJICHUU NPUPO/bI, 3HAKOMSTCS C HOBBIMU MPOTPECCUBHBIMU UIESIMU
U B3IJISIaMH, C OTKPBITUSIMU OTE€YECTBEHHBIX YUEHBIX, C JOCTHKEHUSIMH OTEUECTBEHHOW HAyKH
U TEXHUKH, C HOBBIMH MPOPECCUSIMH.

[Iporpamma  3JIEKTUBHOTO  Kypca  OpPHUEHTHUPYET  yuyuTeds Ha  JajbHenee
COBEPIIICHCTBOBAHUE YK€ YCBOEHHBIX OOYUYaIOMIMMHCS 3HAHUN M yMeHuil. [[ns »Toro Bcs
IIporpaMMa JEJIUTCs Ha HECKOJIBKO pa3fesioB. B mporpamme BbIIEJIEHBI OCHOBHBIE pa3/ieibl
IIKOJIBHOTO Kypca (PU3UKH, B Hauaie U3yuyeHUs: KOTOPBIX C YYAIIUMUCS MOBTOPSIOTCS OCHOBHbBIE
3aKOHBl U (hopMyJbl AaHHOro pasfena. IIpum mombope 3amay Mo KaxaoMy paslielny MOXKHO
MCIIOJIb30BaTh BBIUMCIIUTEIbHBIE, KAUECTBEHHBIE, Ipauueckre, SKCIIepUMEHTAIbHbIE 331a4U.

B nHauane u3yueHus Kypca JAeTcsl ABa YpOKa, LEJIbIO KOTOPBIX SBJISIETCS 3HAKOMCTBO
yyalxcs ¢ MOHSATHEM «3ajayay, MX Kiaccuukaiuedl M OCHOBHBIMHU CIIOCOOAMH pEIlEHUS.
Bonbiioe 3HaueHne AaeTcs anropuTMy, KOTOPbIi (OPMUPYET MBICIUTENbHBIE OTEpalluU: aHAIIN3
yCIIOBUS 3aJ]aui, A0TaJIKa, IPOEKT PEIIEeHNUs, BbIIBUKEHUE TUTIOTE3bI (PELICHHE), BHIBO/L.

B 10 kmacce mpu pemeHuM 3aj1ad 0co00e€ BHUMAaHME YJENAETCS MOCIEJ0BATEIbHOCTH
neicTBUil, aHanu3y (U3UYECKOro SBJIEHUS, MPOTOBApPUBAHMIO BCIYyX pEIICHUS, aHAIU3Y
IIOJIyUeHHOro OTBeTa. Ecim B Hawalle pasjena Uil WUIIOCTpalMM UCIOJIB3YIOTCS 3alayd U3
MEXaHUKH, MOJIEKYJIIPHOM (U3UKH, SJIEKTPOJUHAMUKH, TO B ajbHEHIIEM pelialTcs 3aaun U3
pa3znenoB Kypca ¢usnku 11 kmacca.


http://festival.1september.ru/authors/102-867-101/

[Tpu moBTOpeHNHN 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUUECKUN MaTepHal, 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 TeMm («Kunematnka u nuHamukay, «MomekyispHas
buznkay, «MEKTPOIUHAMUIKAY») MPOBOAATCS UTOTOBBIC 3aHATUSL B (JOpME MPOBEPOUHBIX PadoT,
3aJjaHHsI KOTOPBIX COCTAaBJIEHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke yactu «B» u yactu
«C». Pabotpl paccunTaHbl Ha JBa 4aca, coiepkat oT 5 mo 10 3amau, nBa BapmanTta. [locie
U3y4eHUs HeOONMbIHX TeM («3akoHbl coxpaHenwus. [ uapocratukay, « OCHOBBI TEPMOJIUHAMUKI,
«BonHOBBIE U KBAHTOBBIE CBOWCTBA CBETA») MPOBOASTCS 3aHATUS B (hOpME TECTOBOM pabOThHI Ha
1 yvac, coneprkarueit 3aganus u3z EI'D (wactb «A» u yactb «By»).

IIpuHUMNIBI 0TOOPA COAEPKAHNS M OPTAHU3ALMH Y4eOHOI0 MaTepuaJia

J COOTBETCTBHUE COACPIKAHUS 3324 YPOBHIO KJIACCUUECKOH (DU3MKHU, BBIIEPKABIINX
IIPOBEPKY BPEMEHEM, a TaK)KE€ YPOBHIO DPa3BUTHUS COBPEMEHHOH (M3MKH, C BO3MOKHOCTHIO
IOCTPOCHHUS B TMIpOIEcce pemeHuss (U3NYeCKHMX M MaTeMaTHYeCKHX MOJeNel H3y4aeMbIX
O00BEKTOB C pa3jMyYHON CTENEeHbIO JAeTaju3allid, peaJu3yeMOod Ha OCHOBE MPUMEHEHUS:
KOHKPETHBIX 3aKOHOB (PU3WYCCKUX TEOpud, (yHIAMEHTAIBHBIX (DU3UYECKHX 3aKOHOB,
METOJIOJIOTUYECKUX ~ MPUHIMIOB  (U3WKH, a TaKKE METOJOB  OIKCIICPUMCHTAILHOM,
TEOPETUUECKON U BBIYUCIUTEIHHON (DU3UKHY;

J COOTBETCTBUE conaepkaHUs © (HOpM TpedabsBICHHUA 3agad  TpPeOOBaHUIM
rOCy/IapCTBEHHBIX MPOTPaMM 1o (U3UKE;

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

. BO3MOXXHOCTh (DOPMHUPOBaAHUS IMOCPEICTBOM COJEPKAHUS 3a/ad U METOAOB HX
pEelIeHUs] Hay4HOI'0 MHUPOBO33PEHUSI U HAYYHOrO IMOJXO0Ja K H3YUYEHHUIO SIBJICHUN HPUPOIbL,
aJIeKBAaTHBIX CTHUJIIO MBIIUIEHUS], B pAMKaX KOTOPOT0 MOXET OBbITh peIlleHa 3a/1aua;

. JKU3HEHHBIX CUTYALMI U pa3BUTUSI HAYYHOT'O MUPOBO33PEHHUSL.

[IpemsiaraemMplii Kypc OpUEHTUPOBAH HA KOMMYHUKATHUBHBIN UCCIEI0BATENBbCKUI MOAXO0
B 00y4YeHHH, B KOTOPOM MPOCIEKHUBAIOTCS CIEAYIOIINE ATamnbl CyOBEKTHOM JESITEeIbHOCTU
yUaluxcs U YYUTENs: COBMECTHOE TBOPUYECTBO YUUTENS U YUAIUXCS TI0 CO3/AaHUI0 (PU3NIECKOM
npoOJIEMHON CUTyallMM WM JESTENbHOCTH MO MOAOOpY LMKIA 33Jad MO M3ydaeMoil TemMe —
aHaIM3 HalJIeHHON mNpoOIeMHON cuTyanuu (3amauu) 4yeTkoe GopMynupoBaHue (pU3MUYEecKou
yacTu MpoOieMbl (3a7aud)  BBIIBWKEHHE THUIIOTE3  pa3paboTka Mozened ((pu3nyeckux,
MaTeMaTHUYECKUX) MPOTHO3UPOBAHUE PE3YyJbTATOB PAa3BUTHS BO BPEMEHHU JKCIEPUMEHTAIHHO
HAOJII0JITaeMBIX SBJIIEHUH  MpPOBEpKa M KOPPEKTUPOBKA T'MIIOTE3 — HAXOXJICHUE peIIeHUN
MPOBEPKA U AHAJIU3 PEIICHUM — MPEIOKEHUS MO0 HUCIOIb30BAHUIO MOJTYYEHHBIX PE3YyIbTaTOB
JUIsL TIOCTAaHOBKM M pEIIeHUs ApYyrux npodiemM (3a7ay) Mo HM3ydyaeMoll TeMe, MO paHee
M3YYEHHBIM TeMaM Kypca (pU3UKH, a TakKe M0 TeMaM JIPYTuX MPeAMETOB eCTECTBEHHOHAYYHOTO
LIUKJIA, OLIEHKA 3HAaYCHHUSI.

OO0mme pekoMeHAAIUM K IPOBEICHNI0 3aHATHIA

IIpy m3yyenum Kypca MOT'YT BOSHUKHYTb METOAMYECKUE CIOKHOCTH, CBA3AHHBIE C TEM,
YTO 3HAaHUN 1O OOJNBIIMHCTBY pa3/eloB Kypca (U3MKM Ha YpPOBHE OCHOBHOM IIIKOJIBI
HEJ0CTATOYHO Il OCO3HAHHOI'O BOCIIPUATHS PsIia paCCMaTPUBAEMBIX BOIIPOCOB U 3a7ad.

bonpmiasgs d4acTte Marepualia, COCTABIIOINAS COJECp)KAaHUE MPHUKIATHOTO Kypca,
COOTBETCTBYET IOCYAaPCTBEHHOMY 00pa30oBaTeIbHOMY CTaHIAPTy (pru3nueckoro oOpa3oBaHuUs Ha
npoUILHOM YPOBHE, B CBSI3U, C Ye€M KypC HE CTOJBKO PACHIMPSET KpYr MPeAMETHBIX 3HAHUM
YUaIIUXCsl, CKOJIBKO YIITyONsieT MX 3a CUeT YCHJICHUS HeNpeIMETHBIX MHUPOBO33PEHUECKON U
METO/0JIOTUYECKON KOMIIOHEHT COACPKAHNUS.



Metoabl 1 oprann3anMoHHbIe (POPMBbI 00ydeHHA

Jis peanm3auuy Lened W 3a1ad  JAHHOTO MPUKIAJAHOTO Kypca IpeArnoiaraercs
UCTONB30BaTh  CleAyiomme  (GopMbl  3aHATHHA: NPAKTHUKYMBl IO  PELICHUIO  3ajad,
caMoCTOsiTeNIbHAs paboTa yyalluxcs, KOHCYJIbTalMM, 3adeT. Ha 3aHATHUAX NpUMEHSIOTCS
KOJJICKTHBHbIE M HWHIUBUAyaJTbHBbIE (HOPMBI pabOTHI: MOCTAHOBKA, PEIICHUS U OOCYXKIEHUS
pelieHust 3ajad, IOArOTOBKA K €IMHOMY HAIMOHAIBHOMY TECTHPOBAHMIO, MOIO0p U
COCTaBJIEHHE 33/1a4 Ha TeMy | T.1. [Ipeanonaraercst Takke BBIMOJIHEHUE JOMAITHUX 3aJJaHHUH 110
pewieHuio 3agad.  JloMMHaHTHON ke (OpMON yueHHs AOJKHA CTaTh MCCIENOBATENIbCKas
JeSITeIbHOCTh YUEHHKA, KOTOPas MOXET ObITh peaM30BaHa KaK Ha 3aHATHSIX B KJacce, Tak U B
XO0JIe CaMOCTOATENbHON paboThl ywammuxcs. Bce 3aHATHA JOJKHBI HOCHUTH MPOOJIEMHBIN
XapakTep M BKIIOYATH B C€0sI CAMOCTOATEIBHYIO padoTy.

Metoabl 00yueHHs, IPUMEHsSIEMbIE B paMKaxX IPUKIAJHOTO Kypca, MOTYT U JIOJIKHBI
OBITH JIO0CTaTOYHO pa3zHooOpa3HbIMH. [Ipexae Bcero 3TO HccieAoBaTellbcKas padoTa camux
y4alluxcsl, cocTaBjIeHue 000OLIAIOIMX Ta0JUL, a TAaKKe HNOArOTOBKA M 3alllUTa Y4alIUMUCA
AJITOPUTMOB PCHICHUSA 3a1a4. B 3aBucumMocTH OT HHAUBHUAYAJIBHOI'0 IIaHA YYUTCIIb JOJIKCH
npelaraTh y4alumcs MoAroTOBICHHBIN UM MepeueHb 3a/1a4 Pa3IndHOr0 YPOBHSI CII0KHOCTH.

[ToMrMO WCCIENOBATEIBCKOTO METOJA LENecOO0pa3HO HCIONIb30BaHUE YaCTHYHO-
IIOUCKOBOTO, MPOOJIEMHOIO M3JIOKEHHUs, a B OTAEIbHBIX ClydasX HMH(POPMALMOHHO-
HUIUTIOCTPATUBHOTO. HOCJ’IGIIHI/H\/JI MCTOJ IMPUMCHACTCA B TOM CJIy4dac, KOrja y Yydalmuxcs
OTCYTCTBYET 0a3a, MO3BOJISIONIAs HCII0JIB30BaTh IPOAYKTUBHBIE METO/IBI.

CpencrBa o0yuenust

OCHOBHBIMH Cpe/ICTBaMH 00yU€HUS NIPU U3YUYEHUH NPUKIATHOIO Kypca SBISIOTCS:

. duznyeckue npudopkl.

. I'padpuaeckue miumrocTpanum (CXEMbI, YEPTEKHU, TpaPUKH).
. JrnakTnyeckue MaTepualbl.

. Y4eOHuKkH (PU3UKHU AJIs CTAPUINX KIACCOB CPEIHEN HIKOIIBI.
. VYuebnble mocobus 1o (pusuke, COOPHUKH 3a/1a4.

Opranuszanus caMocTosITeIbHOI padoThl

CamocrodrenbHas paboTa MpeanojaraeT Co3JlaHue TUAAKTUYECKOro KOMIUIEKca 3ajad,
PELIEHHBIX CaMOCTOSITEIbHO HAa OCHOBE HCHOJb30BAaHUS KOHKPETHBIX 3aKOHOB (PHU3MUECKUX
TeopHil, pyHIaAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, METOJOJOTHYECKUX MPUHIHUIOB (PU3MKH, a
TaK)K€ METOJOB DJKCHEPHUMEHTAIbHOM, TEOPETUYECKON M BBIYUCIUTENbHOW (U3UKH U3
pas3IMYHBIX COOPHUKOB 3a/1a4 ¢ OpHEHTalMel Ha MpopuiIbHOe 00pa30BaHUE YUaAIIUXCS.

OxupaeMbIMU pe3y/ibTaTaMM 3aHATHI ABJIAIOTCH:

U pacminpeHuc 3HAHHH 00 OCHOBHBIX AJITOpUTMAax pCUICHUA 3a4a4, PA3JIMIHBIX
MCTOJax MpuEMax pCuICHUA 3aa4;
U Pa3BUTHC MMO3HABATCIILHBIX NHTECPCCOB, HHTCIIJICKTYAJIbHBIX U TBOPUYCCKUX

CIIOCOOHOCTEH Ha OCHOBE OMbITA CAMOCTOATEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUI, aHaIM3a U
OLIEHKH HOBOM MH(opMaluy;

. CO3HATEJIBHOE CaMOOIIPE/IEIIEHNE YUEHUKA OTHOCUTENILHO PO AadbHENIIEr0
00yuyeHHsI Wi TPOopECCUOHATTBHON 1EATEIbHOCTH;
. MOJIy4Y€HUE MPECTABICHUN O POJIU (PU3UKU B MO3HAHUU MHUPA, PU3NIECKUX U

MATEMAaTHYCCKUX MCTOAAX UCCIICAOBAHMA.

TpeGoBanus K YPOBHIO OCBOCHUSI CO/IEPKaHMUSA Kypca:
VYyamuecs 10KHbI yMeThb!

- aHaJIM3UPOBATh (PU3NYECKOE SIBIICHUE;

- IpPOroBapuBaTh BCIYyX PEIICHUE;

- aHaJIM3UPOBATh MOJYYEHHBIN OTBET;

- KJIacCU(UIMPOBATH MPEATIOKEHHYIO 3a/1a4y;
- COCTaBJIATh NPOCTEUINX 3a/1a4H;



- MOCIEeAO0BaTENIbHO BHIMIOJIHITH U MPOrOBApUBATh 3TAIlbl PEIICHUS 3aa4i CPEAHEH
TPYIHOCTH;

- BBIOMpaTh PalMOHAIBHBIN CIIOCOO peLIeHNs 3a/]auu;
- pemarb KOMOMHMPOBAHHBIE 3aJ]auy;

- BJIAACTDH pa3JIMYHBIMU METOJAaMHU PEIICHUS 3a/la4. aHAJIUTHUYCCKUM, Fpa(bI/I‘IeCKI/IM,
SKCIICPUMCHTAJIbHBIM U T.[.;
BJIaACTb METOAAMH CaAMOKOHTPOJIA U CAMOOICHKH



3. Cozep:xaHue Kypca
10 -11 xiaccsr
duznyeckas 3agayva.
Knaccupurkauus 3agau
(49)

Yro Takoe Qusmueckas 3azada. CocrtaB ¢uznueckoil 3anaun. dusnyeckas Teopus U
peeHue 3aaa4. 3HaueHHe 3a7a4 B O0YYCHUHU U KU3HHU.

Knaccugukanus ¢usnueckux 3asad 1mo TpeOOBaHHUIO, COACPKAHUIO, CIIOCOOY 3alaHus U
pewenus. [Ilpumepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢pusndeckux 3aaad. OCHOBHbIE TpeOOBaHUA K cOCcTaBlIeHUIO 3a1a4d. Croco0sl
U TEXHUKA cocTaBlieHus 3a1ad. [Ipumepsl 3a1au Bcex BUOB.

IIpaBuiia u npuemMbl pemieHus GU3NUYECKUX 32124
(6 9)

OOume TpeOoBaHMS P pEIIEHUM (PU3MUECKUX 3ajad. JTamlbl peuieHus (usnueckon
3amaun. Pabora ¢ TekcroMm 3amaun. AHanu3 (PU3UYECKOro SBICHHS;, (OPMYITHUpPOBKA HJIEH *
pewenus (mIaH peuleHus). BeimonHenwe 1ulaHa pemeHus 3agaud. YuciIoBOM  pacuer.
Hcnonp30BaHne BBIYUCIUTEIBHON TEXHUKU JJI pAcueTOB. AHAJIU3 PELIEHUS U €ro 3HaueHHUE.
Odopmitenne pereHus.

Tunuyeple HEJOCTATKU TPU PEHICHHH W OQOPMIICHHH pelIeHUs (U3NYECKON 3a1adm.
N3yuenune npumepoB pemieHus 3ajad. Pa3muuHble nMpueMbl U CIIOCOOBI PELICHMS: aJTOPUTMBI,
AHAJIOTHH, TEOMETPHUECKUE MTPHEMbl. MeTo/1 pa3MepHOCTe, TpaguuecKie pemeHus 1 T. 1.
JIlnHaMHKa U CTaTHKA

(8 1)

KoopnuHaTHbIl MeTOox pelleHus 3ajad 1o MexaHuke. PemieHue 3ajauy Ha OCHOBHBIE
3aKOHbI JUHAMUKHN: HpI0TOHA, 3aKOHBI JUIS CUJT TATOTEHUS, YIPYTOCTH, TPEHUS, CONPOTUBIICHUS.
Pemenne 3ajgau Ha JBM)KEHUE MaTepHaIbHOM TOYKH, CHCTEMbl TOYEK, TBEPIOro Teja MOJ
JIEUCTBUEM HECKOJILKUX CHIIL.

3aauu Ha ONpeieIeHue XapaKTepUCTUK PABHOBECHS (PU3UYECKUX CHCTEM.

3ajaud  Ha  OPUHLMI ~ OTHOCUTEJIIBHOCTH: KHUHEMATUYECKME M JMHAMUYECKHE
XapaKTEePUCTHKH JIBH)KEHUS TeJla B Pa3HbIX HHEPLUAIBHBIX CUCTEMAX OTCUETA.

[Tonbop, cocraBneHHME U peElIEHUWE [0 HHTEpecaM pa3JIMYHBIX CIOKETHBIX 3a]au:
3aHUMATENbHBIX, JKCIEPUMEHTANIbHBIX C OBITOBBIM COAEpP)KAHUEM, C TEXHUUYECKUM H
KpaeBeAUECKUM COJIEP)KaHUEM, BOCHHO-TEXHUYECKUM COAECpKAHUEM.

DKCKYpCHH C LeNblo 0TOOpa TaHHBIX I COCTAaBIICHUS 3a/1a4.
3aKoHbI cCOXpaHeHus!

(8 1)

Knaccudpukanus 3agad 1Mo MeXaHUKE: pELIEeHHE 3a4ad CpeACTBaMH KUHEMaTHUKH,
JUHAMHKH, C IOMOIIBIO 3aKOHOB, COXPaHEHUS.

3amauM Ha 3aKOH COXpPAHEHHs HMIIyJIbca M pEaKkTUBHOE JBM)KEHHME. 3ajaud Ha
omnpeneneHue pabOTbl M MOLIHOCTH. 3aJauyd Ha 3aKOH COXpPaHEHUs M IpeBpalleHus
MEXaHUYECKON YHEPTUU.

Pemenue 3a1a4 HeckosibkuMu crioco0amu. CocTaBlieHHE 33/1a4 HA 3aJaHHbIE 0OBEKThI WU
aBlieHUs. B3aumorpoBepka pemraeMbIX 3ajad. 3HAKOMCTBO C IpUMEpaMH pPELIeHHs 3a1ad 110
MeXaHUKE PEeCTyOIMKAaHCKUX U MEXITYHAPOJHBIX OJIUMITHA/.

KoHncTpykTopckue 3amauv M 3aJaud Ha HPOEKTHI: MOJIENb aKCelepoMeTpa, MOJEb
MasTHUKa Dyko, MOAENb KPOHIITEHHA, MOJENb IYUIKH C MNPOTHUBOOTKATHBIM YCTPOWMCTBOM,
MPOEKThl CaMOJIBWKYILIUXCSI TEJIEeKEK, MPOEKThl YCTPOWCTB MAJisi HaOMIOJEHHS HEBECOMOCTH,
MO/IEJIb aBTOKOJIE0AaTEeIbHON CUCTEMBI.

CTpoeHue 1 CBOHCTBA ra3oB, }KMAKOCTell U TBEPABIX Tes
(6 1)

KauecTBeHHbIE 3a/1a4u Ha OCHOBHBIE MOJOXKEHUS U OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-

kuHerndecko teopun (MKT). 3amaum Ha onmcaHue MOBENEHUS HAEATBHOIO raza: OCHOBHOE



ypaBHenue MKT, omnpeneneHue CKOPOCTH MOJEKYJ, XapaKTEPUCTUKU COCTOSIHUSI rasa B
M30IpoIieccax.

3ajauy Ha CBOWCTBa MapoB: MCIOJNb30BaHUE ypaBHeHUs MenneneeBa — KiiamelipoHa,
XapaKTePUCTUKA KPUTHYECKOTO COCTOSIHHS. 3a/ladyd Ha OIMCAHUE SBJICHUH ITOBEPXHOCTHOTO
ciost; paboTa CHJI MOBEPXHOCTHOTO HATSKCHUS, KalWJUIIPHBIC SBJICHHS, N30BITOYHOE JaBIICHUE
B MBUIBHBIX ITy3BIPSX. 3a/1a4u Ha OMPE/IEICHUE XapaKTePUCTHK BIAKHOCTH BO3TyXa.

3ajaun Ha OIpEJEICHUE XapaKTEPUCTUK TBEPJIOTO Tesa: a0COJIOTHOE U OTHOCHTEIIbHOE
VUIMHEHHE, TEeTJIOBOE PACITUPEHHE, 3a11ac IPOYHOCTH, CHJIa YIIPYTOCTH.

KauecTBeHHbIe U KOJIMUECTBEHHBIC 33/1a4i. Y CTHBIN JAUAJIOT MPU PELICHUU KauyeCTBEHHBIX
3anmau. ['padrueckne u SKCIEpUMEHTAIBHBIC 3a/1a4H, 33]]a4K OBITOBOTO COJICPIKAHMS.

OCHOBBI TEPMOINHAMUKH
(6 9)

KoMOuHUpOBaHHbBIE 33/ladyd Ha TEPBbIM 3aKOH TEPMOJMHAMHKHU. 3aJaud Ha TEIUIOBHIC
JIBUTATCIIH.

DKCKypCHs C EeNbI0 cOOpa TaHHBIX JJIs COCTABIICHUS 3aad.

KoHcTpyKkTOpCKHE 3a/1auu ¥ 3a/1a4yd Ha MPOEKTHI: MOJIENb Ta30BOI0 TEPMOMETpPA; MOJIEIb
MPEAOXPAHUTEIIBHOTO KJlaraHa Ha OMpEIeJICHHOE JAaBJICHHUE; MPOCKThI UCIIOIb30BaHMS Ta30BbIX
MPOIIECCOB JUIsl TMOJA4Y¥ CUTHAJIOB, MOJENb TEIUIOBOM MAIIMHBI; TPOEKTHl IMPAKTHYECKOTO
OTpeIeTICHUs paJnyca TOHKUX KalluUISIPOB.

JJIeKTPUYECKOe U MATHUTHOE MOJIfA
(5 9)

XapakTepucTUKa pEIICHHs 3a7ad pasjaena: oOImee W pa3HOe, NPUMEPBl U IPUEMBI
peuieHusl.

3agayn pa3HbIX BHUAOB HA OIKCAHHUE AJICKTPUYECKOTO IMOJs Pa3IMYHBIMU CPEIACTBAMMU:
3aKOHAMHU COXpaHEHHUs 3apsiia U 3akoHOM KylloHa, CHJIOBBIMHM JIMHUSMH, HANPSKEHHOCTHIO,
Pa3HOCTHIO MOTEHIIMAJIOB, YHEpruei. Perenue 3aa4 Ha ONMCcaHue CUCTEM KOHJIGHCATOPOB.

3ajaun pa3HbIX BUJIOB HA ONMUCAHWE MAarHUTHOTO IOJISI TOKA W €ro JECWCTBHS: MarHUTHAas
WHAYKIHS 1 MAaTHUTHBIHN OTOK, cuiia Amrepa u cuia JlopeHua.

Pemienne xayecTBEHHBIX IKCIIEPUMEHTAIBHBIX 337a4 C MCIOJIb30BAHUEM 3JIEKTPOMETPA,
MarHUTHOTO 30H/1a ¥ IPYTroro 000pyA0BaHHUS.

IHocTosiHHBIN JIEKTPUYECKHIT TOK B Pa3JIMYHBIX Cpeaax
9 9)

3amaun Ha pa3aTUvHbIC TPUEMBI pacueTa COMPOTUBIICHHS CIOKHBIX AJIEKTPUUYECKUX IIETICH.
3ajaun pa3HbIX BUIOB «a ONMMCAHUE 3JIEKTPUUECKUX IENEH MOCTOSHHOIO 3JIEKTPUUYECKOTO TOKA €
nomompbo 3akoHa Owma I 3aMKHYTOM 1ienu, 3akoHa J[[xoyns — Jlenma, 3akoHOB
MOCIE0BATENBHOTO M TapasiedbHoro coeauHeHuit. O3HakomiieHue ¢ mpaBuinamu Kupxroda
npu pemieHuu 3anad. [loctaHoBka u pemnieHUe (PPOHTANTBHBIX SKCHEPUMEHTAIBHBIX 3a7ad Ha
orpezieNieHue MOoKa3aHuii MpUOOPOB MPH U3MEHEHUU CONMPOTHBICHUS TEX WM MHBIX yJacTKOB
IeNy, Ha OMpENeJICHUE COMPOTUBIECHUN Y4YacTKOB IIeMU W T. 1. PemieHue 3amay Ha pacyer
y4dacTka nenu, umeromen J/1C.

3asaun Ha OMMCaHUE TTOCTOSTHHOTO JIEKTPUYECKOTO TOKA B AJIEKTPOJIUTAX, BAKyyMe, ra3ax,
MOJIYIIPOBOJJHUKAX: XapaKTEPUCTUKA HOCUTENIEH, XapaKTEpPUCTHUKA KOHKPETHBIX SIBIICHUW U Jp.
KauecTtBennble, JKCIIEpUMEHTAJIbHBIE, 3aHUMATEIbHBIC 3a/aud, 3aJa4d C TEXHUYECKUM
coJiep>kaHrueM, KOMOWHUPOBAHHBIE 3a/1a4H.

KoHcTpykTOpCcKME 3amaund Ha TIPOEKTHI: YCTAaHOBKA JJisi HArpeBaHUs KUAKOCTH Ha
33/IaHHYI0 TEMIEpPaTypy, MOJENb aBTOMAaTUYECKOTO0 YCTPOWCTBA C 3JEKTPOMArHUTHBIM pele,
MPOEKTHl W MOJIENIH OCBEIICHHS, BBIIPSIMUTENIb W YCHUJIUTENh HA IMOJYIMPOBOJHUKAX, MOJICIU
U3MEPUTENBbHBIX TPUOOPOB, MOACTH «UEPHOTO SIIUKAY.

DJIeKTPOMArHUTHbIE KOJIEOAHHUS U BOJIHBI
(14 )

3amaun pasHBIX BHJOB HAa OMHCAHWE SIBICHUS DJJICKTPOMArHUTHOM WHIYKIIUHU: 3aKOH

ANIEKTPOMArHUTHOM MHAYKIMU, IpaBuiio JIeH1a, MHTyKTUBHOCTb.



3amaun  HAa TEPEMEHHBIM  JNEKTPUYECKMH TOK: XapaKTEPUCTHKH  IEPEMEHHOTO
IIEKTPUIECKOTO TOKA, HIEKTPUUECKHE MAIIMHBI, TPAHC(HOPMATOP.

3amaun  HA OMMCAHHE PA3JIMYHBIX CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTbD,
OTpaXeHHe, TpeloMieHue, uHTepdepeHnus, audpaxkuus, MOIApU3aANMA. 3aJadd 1o
TeOMETPUYECKOM ONTHKE: 3epKana, omntudyeckue cxembl. Kmaccudukamus 3amad nmo CTO wu
IPUMEPBHI UX PELICHUSI.

3amaun Ha OMNpENEeICHUE ONTHYECKOW CXEMBI, COIEpKallelcs B «UCPHOM SIIIHKE»:
KOHCTPYHUPOBAaHHE, MPHUEMBbl M IPHUMEpPHl peuieHus. [pynmoBoe M KOJUICKTHBHOE pPELICHHUE
IKCIIEPUMEHTAIBHBIX 337ad C MCHOJIb30BaHUEM ocuHuuiorpada, 3BYKOBOITO TI€HEpaTopa,
TpaHcopmaropa, KOMILIEKTa NPHOOPOB JUIS M3Y4YEHUS CBOWCTB 3JIEKTPOMArHUTHBIX BOJH,
AIIEKTPOU3MEPUTEIIBHBIX IPHOOPOB.

DKCKypcHs € LeNbIo cOopa JaHHBIX ISl COCTABICHHS 3a1ad.

KoHcTpykTOpcKME 3amaud M 3aJa4d Ha MPOEKTHI: IUIOCKUH KOHJCHCATOP 3aJaHHOM
€MKOCTH, TeHEPATOPHhI Pa3JINYHBIX KOJICOaHH, TPUOOD AJISI U3MEPEHHS OCBEILICHHOCTH, MOJEIb
nepeaayn IEKTPOIHEPTHH U JIP.



KanenaapHo — TemaTn4yeckoe nNJaHNPOBaHHE
10 xaxace

Ne Tema 3aHATHA Koua-Bo | laTa
n/n 4yacoB
Beenenne (1 gac)
1 dusnueckas 3aja4a. 1
Knaccudukanms 3agad. [IpaBuna u npuemsl pemeHus: Gu3HUecKuX 3a1ad.
Kunnemaruka (4 yaca)
2 | OcHOBHEBIC 3aKOHBI U IOHATHS KMHEMATHKH. 1
3 | Pemienue pacueTHBIX U rpadUueCKUX 3a/1a4 HA PABHOMEPHOE JTBUKCHHE. 1
4 | PeuieHue 3a/1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmxkeHue o okpyxHocTH. Pemienue 3amau. 1
JINMHAMMKA M cTaTHKA (6 YacoB)
Koopaunathsiii MeTo penieHus 3aj1ad 1o MexaHuke. Perenue 3amad Ha
6 | OCHOBHEIC 3aKOHEI JUHAMUKH: HbI0TOHA, 3aKOHBI JIJII CHUJI TATOTCHUS, 1
YIOPYTOCTH, TPEHHUS], COIIPOTUBJICHUS.
7 Pemenne 3amau Ha IE’BI/DKCHI/IG MaTepUaIbHOM TOYKH, CHUCTEMBbI TOYEK, 1
TBEPJOIO TeJa MOJI JEUCTBUEM HECKOJIbKUX CHUIIL.
8 3amaun Ha ONpEACNICHUE XapaKTEPUCTUK pPaBHOBECHS (DU3UUECKUX 1
CHCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYECKUE U
9 | iMHaAMUYECKHWE  XapaKTepUCTHUKU  JBWXKEHUA  Teda B Pa3HbIX 1
WHEPIUAIBHBIX CUCTEMAaX OTCYETA.
10 [TonGop, cocTaBIeHNE U PEIICHHE 3a/1a4 110 HHTEPECaM. 1
11 dusnueckas oJIMMIMAaaA. 1
3akoHbl coxpaHenus (7 4acoB)
12 Knaccudukanus 3aad mo MexaHUKe: pelICHUE 3a7ad CPEICTBaAMHU 1
KHHEMaTUKU, TUHAMUKH, C TIOMOIIHIO0 3aKOHOB COXPaHEHUSI.
13 | 3agaun Ha 3aKOH COXPAaHEHUsI UMITYJIbCA U PEAKTUBHOE JBUKEHUE. 1
14 | 3agaum Ha omnpezesieHre padOThl U MOIIIHOCTH. 1
15 3amaun Ha 3aKOH COXPAHEHMS W MPEBpAIICHUS MEXaHUYECKON SHEpPruu. 1
Pemrenue 3ama4 HECKOJILKUMH CIIOCOOAMH.
16 CocraBieHre 3ajJad Ha  3aJaHHble  OOBEKTHI WM  SBJICHHSL. 1
B3auMonpoBepka penraeMbIx 3aaau.
17 3HAKOMCTBO C  TpUMEpaMH  pelieHusT  3a7a4y 1[0  MEXaHUKE 1
pecyOIMKaHCKUX U MEXTYHAPOIHBIX OJIMMITHA].
18 du3nyeckas oJUMIIAAAA. 1
CTpoeHue U CBOMCTBA ra3oB, ;KIJIKOCTEH U TBEPALIX TeJ (5 yacoB)
19 KauecTBennbie 3a1aun Ha OCHOBHBIE TMOJIOKEHUS U OCHOBHOE YPaBHEHHE 1
MoJeKymsipHo-kuHeTnueckoi Teopun (MKT).
3ajaun Ha OMHUCAHUE MOBEJEHUS UJI€aTbHOTO Ta3a: OCHOBHOE ypaBHEHHE
20 | MKT, onpeznenenne CKOpOCTH MOJIEKYH, XapaKTEPUCTUKU COCTOSIHUS rasza 1
B M30IPOIIECCax.
21 3agaun Ha CBOMCTBA MapoOB: MCIOJIb30BaHWE ypaBHEHUA MeHaeneeBa— 1
Kianelipona, XxapakTepucTUKa KPUTHUECKOTO COCTOSTHUS.
3amaun  Ha  OMpEACNICHHE XapaKTePUCTUK  TBEPIOTO  Teja:
22 | abCOMOTHOE U OTHOCUTENILHOE y/UITMHEHHE, TEIJIOBOE PacIIMpPEeHHE, 3a1ac 1
MIPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE ¥ KONWYECTBEHHbIE 3adauu. [paduueckue u 1

SKCTIEPUMEHTAIbHBIC 3a/1a4H, 3a7]a4 OBITOBOTO COJICPIKAHMSI.




OCHOBBI TepMOIMHAMHUKH (4 yaca)

24 KomOnHMpOBaHHbIE 33a41 HAa IEPBbIM 3aKOH TEPMOIHMHAMUKH. 1

25 3agaun Ha TEIUIOBBIC IBUTATEIH. 1

26 KoHcTpyKkTOpCKHE 3a/1auM U 33]1a4M HAa IPOEKTHI: 1

27 dusznueckas omuMIIanA. 1

dyiekTpuyeckoe moJie (4 yaca)

28 XapakTepuCcTUKa pEUIeHHUs 3ajJad paszjaena: olmee M pasHoe, 1

PUMEPHI U TPUEMBI PEIICHHUSL.
3amaud  pa3HbIX BUJOB Ha OINHCAHUE JJIEKTPUUECKOIO IOJIA

29 | pa3NUYHBIMU CPEICTBAMU: 3aKOHAMHM COXPAHEHHUs 3apsijia U 3aKOHOM 1
KynoHa, cuioBbIMU JIMHUSIMH, HAIPSDKEHHOCTHIO.

30 3amaun  pa3HBIX BUJOB Ha ONHUCAHUE JJIEKTPUYECKOTO OIS 1
pa3IMYHbIMU CPEACTBAMU: PA3HOCTHIO OTEHIMAJIOB, SHEPTUEH.

31 Penienue 3aad Ha onKricaHWE CUCTEM KOHJIEHCATOPOB. 1

IlocTosIHHBII DJ1eKTPHYECKHIi TOK B PA3JMYHBIX cpeaax (4 yaca)

30 3amaun Ha pa3lMyHbIE MPUEMbI pacyeTa CONPOTUBICHUS CIOKHBIX 1

AJIEKTPUYECKUX LIEeNeEN.
Pemenne 3amau Ha pacuer yuactka wnenu, umeromen IJIC.

33 | [locranoBka W pemnieHne (GPOHTAIBHBIX AKCIEPUMEHTAIBHBIX 3a7ad Ha 1
ornpezieNieHue MoKa3aHuil mpubopoB.

34 3amau Ha OMNHMCAHHME IMIOCTOSHHOTO OJJIEKTPUYECKOrO0 TOKa B 1

9JICKTPOJINTAxX, BAKyyM€, ra3dax, rnoJIylipOBOJHUKAaX.
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KanennapHo — remaTnyeckoe nNJiaHMpoBaHue
11 kaace

No 11/ Tema 3aHaATHS Koa-Bo | lara
4acoB
MarnutHoe noJie (2 yaca)
3aiayn pa3HbIX BUJOB HA OMHCAHME MAarHUTHOTO MOJS TOKAa U
1 €ro JCHCTBUA Ha MPOBOJHUK C TOKOM: MArHUTHas HWHIYKUUS WU 1
MarHuTHBIN NOTOK, cuia Amnepa.
5 3ajaud pa3HbIX BUJOB Ha ONHMCAHME MArHUTHOTO IOJS TOKa U 1
€ro JICUCTBUS Ha ABWKYIIUICS 3apsl: cuiia JlopeHna.
DJIeKTPOMATrHUTHBIE K0JIe0aHNsi U BOJIHBI (14 yacoB)
3a/aun pa3HbIX BUJIOB Ha OMUCAHUE SIBICHUS AIEKTPOMArHUTHOM
3 VWHIYKLWNA: 3aKOH JJICKTPOMAarHUTHOM HMHIYKLUMH, INpaBuio JleHua, 1
WHIYKTUBHOCTD.
4 3ajaud Ha MEPEMEHHBIN ANEKTPUUYECKUN TOK: XapaKTEPUCTUKHU 1
MIEPEMEHHOT'0 3JIEKTPUUYECKOTO TOKA.
5 3amaud Ha TIEPEMEHHBIN JIEKTPUUYECKUN TOK: SJIEKTPUUECKUE 1
MalllMHbI, TpaHchopmaTop.
3amaud Ha ONKCAHUE PA3TUYHBIX CBONCTB 3JEKTPOMATHUTHBIX BOJIH:
6,7 | CKOPOCTb, OTpaX€HHE, Ipe’IoMIIeHHE, MHTep(epeHuus, Tudpakuus, 2
TOJIIpU3alIUSL.
8,9, 10 | 3agaum o reoMeTPUIECKON ONTHKE: 3epKaJia, ONTHICCKHE CXEMBI. 3
11,12 Knaccudukanus 3agau no CTO u npumepbl UX peleHus.. 2
13 3ajgaud Ha OIpPEACIICHUE OINTUYECKOW CXEMBI, COJIEpKaIlehcs B 1
«YEPHOM SIIMKEY: KOHCTPYUPOBAHUE, PUEMBI U TPUMEPHI PEIICHUS.
14 DKCKypCHs C IEeJIbI0 cOOpa JaHHBIX JJI1 COCTaBJICHUS 3a/1ay. 1
15 ['pynmoBoe ¥ KOJJIEKTUBHOE PEIICHHE SKCIEPUMEHTATBHBIX 1
3aJla4 ¢ UCIOJB30BaHUEM MPUOOPOB.
16 dusnyueckas OJIMMITAATIA. 1
Mexanuka (7 yacos)
17 OO6mre MEeTO bl pelieHus 3a/1a4 10 KWHEMAaTHKe. 1
18 3ajaur Ha OCHOBHBIE 3aKOHBI IMHAMUKHU. 1
19 3ajaur Ha TPUHITUTT OTHOCUTEIHLHOCTH. 1
20 3aiauy Ha 3aKOH COXPaHEHMsI UMITYJIbCA. 1
21 3aiauy Ha 3aKOH COXPAHEHMsI SHEPTUU. 1
29 3ajaud Ha ONpENENIeHHWE XapaKTePUCTUK paBHOBECUS (U3HUECKUX 1
CUCTEM.
23 MexaHuKa JKUJKOCTCH. 1
Mouekyasipaas ¢pusuka. Tepmoaunamuka. (6 yacos)
24 3agaun Ha ONMCAHUE IIOBEACHUS UACAILHOIO rasa. 1
25 3aauu Ha CBOMCTBA M1ApOB. 1
26 3aiauy Ha ONPEJEIICHNE XapaKTEPUCTHK BJIAKHOCTU BO3IyXa. 1
27 3aja4y Ha NEPBBII 3aKOH TEPMOJIMHAMUKH. 1
28 3ajaur Ha TENJIOBBIE JBUTATEIH. 1
29 3ajaun Ha ypaBHEHHUE TETUIOBOTO OajaHca.
DJIEKTPHYecTBO. (5 4acoB)
30 3amaud  pa3HBIX BHUJOB Ha OINHUCAHHWE DJICKTPUYECKOTO IO 1
Pa3IMYHBIMHU CPEJICTBAMH.
31 OO6m1ast XapaKTeprUCTHUKA PEIISHUS 3a/1a4 110 YJIEKTPOCTATHKE. 1
32 3ajaun Ha TPUEMBI pacd€Ta COMPOTUBIICHUS CIIOKHBIX ICKTPUICCKUX 1

LETIEN.
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33

3agauym Ha pacy€T ydacTka nenu, umeronien JJ1C.

34

321[[3.‘11/1 Ha OIMMMCAHUC MOCTOAHHOI'O TOKA B PA3JIMYHBIX CpCaax.
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