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IosicHUTeIbHAA 3aMUCKA

Kuaace: 10

Bcero yacoB Ha u3y4deHnue nporpammbi: 34

KosaunuyecTBo yacoB B Henesto: 14

[IporpamMmma BHeypouHOH AesTenbHOCTU MO ¢pu3nke «Dusmka B 3a7ayax COCTaBJICHA Ha
OCHOBE aBTOPCKOH mporpammbl «MeToasl pemeHus gusnueckux 3amau»: B.A. Opnos, 10.A.
Caypos, - M.: Jlpocda, 2005 r.

Jis peanusanuy mporpaMMbl MCTIONIB30BaHO YydeOHoe mocobue: B.A. Opnos, [O.A.
Caypos «lIpaktuka pemenus puznuecknx 3anad. 10-11 knaccey, - «Benrana-I"pad», 2010 .

Ilpozpamma paccuumana na 1 200 0oyuenusn

[enu:

l. pa3BuTHE TIO3HABATEIHHBIX HWHTEPECOB, MHTCIUICKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce pemieHus: (pU3n4eckux 3aady U CaMOCTOSITENIBHOTO MPHOOpEeTeHus
HOBBIX 3HAHMIA;

2. COBEpIICHCTBOBaHHWE MOJYYCHHBIX B OCHOBHOM Kypce 3HAaHUU U YMEHHIA;

3.  (dopmupoBaHue TmpeACTaBUTEICH O TOCTAHOBKE, KIaCCU(PUKALMM, TpHeMax u
METO/ax pelIeHus] GU3NICCKUX 3a/1a4;
4.  TpuMEHATHb 3HaHWS MO (U3MKE I OOBSACHEHHs SBICHHHA NPUPOJABI, CBOWCTB

BEIICCTBA, PEIICHUS (DU3UYECKHMX 3a]ad, CaMOCTOSTCIIBHOIO MPUOOPETEHUS M OICHKH HOBOM
nHpopManuy GU3HIECKOTO COACPIKAHUS.

3agauu:

1. yrayOJIeHHEe U CHCTEMAaTH3allns 3HAHUH yJaluXxcs;

2. YCBOEHHE y4YallUMHCS OOILIUX aJrOpUTMOB pELIeHUs 3a/1ay;

3. OBJIaJICHNE OCHOBHBIMU METOJaMHU PEIIeHUs 3a/au.

O0mas xapakTepuCcTHKA POrPaMMbl

[Tpouecc pemeHus 3amayd CIIy>)KMUT OJHUM M3 CPEACTB OBJIAACHHUS CHCTEMON Hay4dHBIX
3HaHUHN MO TOMY WJIM MHOMY y4eOHOMY mpeamery. OcoOeHHO BEJHMKa €ro poJib MpU 00ydeHUH
¢du3uke, rae 3a1a4n BHICTYNAIOT ACHCTBEHHBIM CPEICTBOM (POPMUPOBAHMS OCHOBOIOJIAraOIINX
¢u3nuecknux 3HaHUM W yMeHuid. B mponecce pemieHns oOydarolmiuecs OBJIAJEBAIOT METOJaMH
UCCIIEIOBaHMS PA3JINYHBIX SBJICHUM NPUPOJBI, 3HAKOMATCS C HOBBIMH IPOTPECCUBHBIMU UIEIMU
U B3IJIAJIaMH, C OTKPBITUSIMU OTE€UYECTBEHHBIX YYEHBIX, C JOCTHKEHUSIMH OT€YECTBEHHON HAyKU
Y TEXHUKH, C HOBBIMU MPO(ECCUIMH.

IIporpamma BHEYPOUHOM JEATENBHOCTH OPUEHTUPYET YUMTENIsd Ha JajbHennee
COBEPILLICHCTBOBAHHE YK€ YCBOCHHBIX OOYYalOIIMMHCS 3HaHUH M yMmeHu#. [l 3Toro Bed
IporpaMMa JeNuTCs Ha HECKOJbKO pa3lienoB. B mporpamMme BbIieJI€HBI OCHOBHBIE pa3felibl
HIKOJIBHOTO Kypca (PM3MKH, B HaYajie U3yYeHHUs KOTOPBIX C yJallUMHCS TOBTOPSIOTCS OCHOBHBIE
3aKOHBI U (opMynbl AaHHOro pasfena. [Ipum monmbope 3amad Mo KakIoMy pasfelly MOKHO
UCIOJIb30BATh BBHIYUCIUTENbHbIE, KAUeCTBEHHBIE, IpaduuecKre, SKCIIEpUMEHTAIbHBIE 3a/IaUH.

B Havase n3y4deHust nporpaMmbl JaeTcsl IBa YpOKa, LIeJIbI0 KOTOPBIX SBJISETCS 3HAKOMCTBO
yyaluxcs ¢ MOHSATHEM «3ajayda», MX KiIacCH(pHKalHMeld MU OCHOBHBIMU CIIOCOOAMHU pEIICHHS.
Bonbiioe 3HaueHne 1aeTcst alropuTMy, KOTOPBIM GOPMHUPYET MBICIUTEIbHBIE ONEPALIUN: aHATU3
YCJIOBHSA 3aJlauHl, JOTaJIKa, MPOEKT PELICHHs, BBIIBI)KEHUE THUIIOTE3b! (peIIeHUE), BBIBOI.

B 10 xmacce mpu pemeHun 3amad oco00e BHHMaHHUE YJESETCS IMOCIEI0BATEIbHOCTH
NeWcTBUM, aHaIM3y (U3UYECKOro SBICHHS, NPOTOBAPUBAHHMIO BCIYX pEIICHUS, aHAIU3y
MoJiyueHHOro otBeTa. [Ipu moBTOpeHNN 00001IAI0TCS, CUCTEMAaTU3UPYIOTCA KaK TEOPETUUECKHA
MaTepuaj, TaK U IPUEMbl PEIIEHUs 3a]a4, IPUHUMAIOTCS BO BHMMAHHE LIEJIU MOBTOPEHUS IPU
MIOATOTOBKE K €IUHOMY F'OCYAapCTBEHHOMY 3K3aMEHY.

3

[okymeHT co3aaH B anekTpoHHon copme. Ne 45 ot 17.05.2024. NcnonHutens: WWanxytauHosa I.J1. 0 3IEKTPOHHbINA
CtpaHuua 2 us 11. CtpaHuua cosaana: 17.05.2024 14:58 =¥ TATAPCTAH



[Tpu pemeHnu 3amad 1Mo MEXaHUKE, MOJIEKYJSIPHON (PU3MKe, AJIEKTPOAMHAMHKE TJIaBHOE
BHUMaHHME oOpamaercss Ha (OpMHpPOBaHHME YMEHHMH pelaTh 3aJauyd, Ha HAKOIUICHHE OIbITa
pelIeHns 3a1a4 pa3IM4HON TPYIHOCTH.

B koHue wn3ydeHuss ocHoBHbIX TeM («KuHemaTnka M JuUHaMuKa», «MolekyispHas
¢buznka», «INEKTPOANHAMHKAY) IPOBOJISATCS UTOTOBBIE 3aHATUS B (hopMe MPOBEPOUHBIX PAdOT,
3aJJaHUs KOTOPBIX COCTABIICHBI HAa OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke wactu «B» u gactu
«C». PaboTbl paccuWTaHbl Ha ABa 4aca, comepxar oT 5 go 10 3amau, aBa Bapuanta. [locie
U3y4eHHUs HeOOIbIINX TeM («3aKoHbl coxpaHeHus. ['uapocraTtuka», «OCHOBBI TEPMOJUHAMUKI Y,
«BoHOBBIE U KBAaHTOBBIE CBOICTBA CBETA») IIPOBOAATCS 3aHATUSA B (JOPME TECTOBOM pabOTHI HA
1 vac, conepxkatueit 3aganus uz EI'D (wactb «A» u yactb «By).

IIpuHuunbI 0TOOpPa cogepKaHUS M OPraHU3AIUM Y4eOHOro MaTepuaJa

® COOTBETCTBUE COJAEP)KAHUS 3a/ad YPOBHIO KJIACCUYECKOH (PU3MKH, BBIIEPHKABIIUX
MIPOBEPKY BPEMEHEM, a TAaKKe€ YPOBHIO DPa3BUTHS COBPEMEHHOH (U3MKH, C BO3MOXKHOCTHIO
IIOCTPOCHMsI B IIpoLEcce pelleHus: (DU3MUECKUX M MaTeMaTHYeCKUX MOJeNel H3ydaembIxX
OOBEKTOB C PpAa3IUYHON CTENEHBIO JETAM3allMU, pealM3yeMOil Ha OCHOBE NPHUMEHEHHS:
KOHKPETHBIX 3aKOHOB (U3UYECKUX Teopuil, (yHIaMEHTaNIbHbIX (U3NYECKUX 3aKOHOB,
METOAOJOTMYECKIX TNPUHIMIOB  (PHU3MKH, a TakKe  METOAOB  OKCIIEPUMEHTAIBHOH,
TEOPETUYECKON M BBIYUCIUTENBHON (DUBHKY;

®COOTBETCTBUE  coepkaHus M (GopM  mpeabsBieHHs  3a1ad  TpeOOBaHUIM
rOCYJapCTBEHHBIX IPOTPaMM O (DUBHKE;

® BO3MOKHOCTh OOY4YEeHHUs aHAJIU3y YCIOBHM 3KCIEPUMEHTAIbHO HAOII0aeMbIX SBICHHM,
paccMaTpuBaeMBbIX B 33Ja4e;

® BO3MOKHOCTh ()OPMHPOBAHUS MOCPEACTBOM COJIEPKaHM 3a]1a4 U METOJ0OB UX PELICHUS
Hay4YHOT'O MHUPOBO33PEHHUS M HAyYHOIO IOAXO0JA K M3YYECHHIO SIBJICHUHN NMPHUPOABI, aICKBATHBIX
CTHJIIO MBIIIJIEHUS], B paMKaX KOTOPOI'O MOKET OBbITh pellIeHa 3a/1a4a;

® )KU3HEHHBIX CUTYyallui ¥ Pa3BUTUS HAYYHOI'O MUPOBO33PEHUS.

[Ipennaraemass mporpaMMa OpHUEHTHMPOBaHA HAa KOMMYHUKATHBHBIA HCCIIEOBATEIbCKUN
MoAXoJ B OOy4YeHHMH, B KOTOPOM IPOCIEKHUBAIOTCS CIEAYIOIIUME JSTanbl CyOBbEKTHON
JEATEIBHOCTH Y4YallUXCsd W YUYUTENs: COBMECTHOE TBOPUYECTBO YUMUTENS M YYalUXCS I10
CO3/1aHHI0 (PU3HUECKOI MPOOIEMHON CUTYalluy WK JIEATENIbHOCTH MO MOJ00pY IHUKIa 33a1a4 0
U3yyaeMoOM TeMe — aHauu3 HalJIeHHOM mnpoOneMHONW cHuTyaluu (3ajauyd) dYeTKoe
¢dbopMynpoBaHue (U3NYECKOM 4YacTu MpoOseMbl (3aauM) BBIIBHKEHUE THIIOTE3 pa3padoTKa
Mojienelt (pu3nuecKkux, MaTeMaTHYECKUX ) IPOTHO3UPOBAHUE PE3YJIbTATOB PA3BUTHS BO BPEMEHH
SKCIIEPUMEHTAJIbHO HaONI0laéMbIX SIBJICHUI TpoBepKa U KOPPEKTUPOBKAa TUIIOTE3 —
HaXOXJCHHUE DPEIICHUN NPOBEPKAa M aHAIN3 PEIICHHH — MPENJIOKEHUS IO HCIOJIb30BAHUIO
MOJTYYEHHBIX PE3yJbTATOB JJIs IOCTAHOBKU M PEIICHHS JIPYruX MpodiieM (3aaad) mo u3ydaemMoi
TeMe, M0 paHee HM3yYeHHbIM TeMaM Kypca (U3MKM, a TakXke [0 TeMaM JPYTUX IpeIMEeTOB
€CTECTBEHHOHAY4YHOTO 1IMKJIA, OLIEHKA 3HAYCHHUSI.

OO0ume pekoMeHIalUH K MPOBEACHUIO0 3AHATHI
IIpn u3yueHun Kypca MOTYT BO3HUKHYTb METOAMYECKHE CIOKHOCTH, CBA3aHHBIE C TEM,
YTO 3HAaHUN MO OOJNBIIMHCTBY pa3feNoB Kypca (QHU3MKM Ha YPOBHE OCHOBHOM IIKOJIBI
HEJ0CTAaTOYHO I OCO3HAHHOI'O BOCIIPUATHSA PsAJIa pACCMaTPUBAEMbIX BOIIPOCOB U 33]1a4.
bonbmias d4acTte Marepualia, COCTaBIAIOIIAs COJEp’KaHUE MPHUKIAJHOTO Kypca,
COOTBETCTBYET rOCY/IapPCTBEHHOMY 00pa3oBaTeIbHOMY CTaHAApTy (PU3NYECKOro 00pa3oBaHMs Ha
Mpo(UILHOM YpPOBHE, B CBSI3H, C Y€M KypC HE CTOJBKO pacIIUpsieT KPYr MPEIMETHBIX 3HAHUI
y4aluxcs, CKOJBKO YIIIyONseT MX 3a CYeT YCHJICHHs HeNpeIMETHBIX MHPOBO33PEHUYECKON U
METOJI0JIOTUYECKON KOMITOHEHT COAEPIKAHMSL.
MeTtoabl M OpraHu3anuOHHbIE (POPMbI 00yYeHUS
Jns peanuzanuu ueied W 3a7ad JaHHOM MPOTPaMMbl MPEANOJaraeTcs MCIOIb30BaTh
creaytomue (GopMbl 3aHATUN: NMPAKTUKYMbl MO PELICHHIO 337ay, CaMOCTOsATEeNbHas paboTa
ydJalmuxcs, KOHCyJIbTaluuu, 3a4eT. Ha 3aHATHAX NPUMEHSIOTCA  KOJUIEKTHBHBIE U
WHIMBUYAIbHBIE (DOPMBI pabOThI: TIOCTAHOBKA, PEIICHUS U OOCYXKIACHHUS pELIeHUs 3ajad,
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MOJIrOTOBKA K €JMHOMY HAallMOHAIBHOMY TECTHUPOBAHUIO, ITOJ00P U COCTaBJIECHUE 33a4 HA TEMY
u 1.7. JloMuHaHTHOW e (opMOW ydeHHs JOJDKHA CTaTh MCCIIENOBATENbCKas JESTEIbHOCTD
yYU€HHKa, KOTOpas MOKET OBITh pealnu30BaHa KaK Ha 3aHATHAX B Kiacce, TaK M B XOJe
CaMOCTOSITeNIbHON palboThl yyamuxcs. Bee 3aHATHS DODKHBI HOCHTH MPOOJIEMHBIA XapakTep U
BKJIFOYATh B €051 CAMOCTOSTEIbHYIO PaboTYy.

Mertozbl 00y4eHUss MOTYT U JIOJKHBI ObITh JOCTATOYHO pazHooOpa3HbeIMu. [Ipexae Bcero
3TO UCCIIEN0BaTeNIbCKas paboTa cCaMUX yJallluxcs, COCTaBIeHHE 00001IaroIuX Ta0I1Ll, a TaKxkKe
MIOArOTOBKA M 3alllUTa YYalMMUCS alIrOPUTMOB peuieHus 3azad. B 3aBucumMocTd OT
UHIVBUAYAJIBHOTO IUIaHA YYWTEIb JOJDKEH IIpeularaTh Y4alluMCs IIOATOTOBICHHBIA WM
IepeyeHb 3a7ad PasIMuHOr0 YPOBHS CIOXHOCTH.

IToMrMO ucCCIenOBaTENBCKOTO METO/a LeJIeco00pa3HO HCHOJIb30BAaHWE YacCTUYHO-
MMOMCKOBOTO, TIPOOJIEMHOTO H3JIOKCHHS, a B OTICIBHBIX Ciy4dasX HH()OPMAIMOHHO-
wunoctpatuBHoro. IlocienqHuil MeTon NpHUMEHSETCs B TOM Cllydae, KOrjJa y Y4alluxcs
OTCYTCTBYET 0a3a, I03BOJISIIOIIAs UCII0JIB30BATh IPOAYKTHBHbBIE METOBI.

CpeacrBa 00yueHust

OCHOBHBIMU Cpe/IcTBaMH 00yU€HHUs SBIISIOTCS:

. duznyeckue npudopskI.

. I'padpuaeckue wnmrocTpanuu (CXeMbl, YePTEKH, TpaduKu ).
. JrnakTnyeckue MaTepuallbl.

. Y4eOHuKH (PU3MKHU AJISL CTAPIINX KJIACCOB CPETHEH IIKOJIBI.
. YueOHbIe TocoOus 1Mo GpU3KMKe, COOPHUKH 3a/1a4.

Opranusanusi caMoCTOsITeIbHON PadoThI

CamocrosrenbHas paboTa MpeAnoyiaraeT co3JaHue AMJAKTHYECKOro KOMIUIEKCa 3a7ad,
PEIICHHBIX CaMOCTOSITEIbHO HAa OCHOBE HCIIOJB30BAaHHUS KOHKPETHBIX 3aKOHOB (DHU3MUYECKHX
Teopuil, (yHJaMEHTAIbHBIX (U3NYECKUX 3aKOHOB, METOA0JIOTMYECKUX NMPUHLIMIIOB (PU3MKH, a
TAaKXKE€ METOJIOB JKCIEPUMEHTAIbHOH, TEOPETHYECKOW U BBIYMCIUTENBHON (QH3UKH U3
pa3IUYHBIX COOPHUKOB 33/1a4 ¢ OpHEHTAIMel Ha MpopuIbHOEe 00pa30BaHUE YUaAIIUXCS.

OsxupaeMbIMH pe3y/IbTaTaAMU SBJISIIOTCS:

U pacminpeHuc 3HAHHK 00 OCHOBHBIX AITOpUTMAax pCeHICHUA 3aaa4, pPas3IMYHBbIX
MCTOAax MprueMax pCIICHUA 3a1a4,
U Pa3BUTHC TIO3HABATCJIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPUYCCKHUX

CIIOCOOHOCTEN Ha OCHOBE OMbITA CAaMOCTOSITEIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUH, aHAJIW3a U
OLIEHKU HOBOM MH(pOpMaLuy;

. CO3HATEJIBHOE CaMOOIIPEIEIEHNE YUEeHHKA OTHOCUTENBHO MPOGUII AadbHENIIEro
o0y4yeHHs WK NpoecCUOHATBHON e TeTbHOCTH;
. MOJIyYE€HUE NPEJCTaBICHUH O poiau (U3UKK B MO3HAHUU MUDPA, (PUIMUECKUX U

MaTEMaTHYECKUX METOJAX UCCIIEI0OBaHUS.
TpeGoBaHus K yPOBHIO OCBOCHHSI COAEPKAHUS NIPOTPAMMBI:
VYyamuecs: 1OIKHBI yMeTh!

- aHaJIU3UpOBaTh (PU3HUECKOE SIBICHUE;

- NpOroBapuBaTh BCIYX PELICHHUE;

-  aHaJIU3HUPOBAThH NOJYUYEHHBIN OTBET;

- KjIaccu(uuupoBaTh NPEIIOKEHHYIO 3a/1a4Yy;
- COCTaBJISITh MPOCTEHIINX 3a7auu;

- IOCJIEIOBATEIbHO BBINOIHATE U IPOrOBAPUBATH JTAIlbl PELICHUS 3a/1a4U CPEIHEH
TPYIHOCTH;

- BLI6I/IpaTB paLIPIOHaJIBHBIfI crocoo PCUICHUA 3a/1a4U;
- peuiaTb KOM6I/IHI/IpOBaHHBIe 3aJa4u,

- BJIAACTD PAa3JIMYHBIMA MCTOAAMU PCILICHUA 3a4a4: aHAJIUTUYCCKUM, I' pa(bI/ILIeCKI/IM,
OKCIICPUMCHTAJIBHBIM U T.1.;
BJIaACTb MCTOJaMH CAMOKOHTPOJISL U CAMOOLICHKHU
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Coaeprxanue Kypca
10 kmace

dusnueckas 3agava. Knaccupukanus 3agau

Uro Ttakoe d¢usnyeckas 3amada. CocraB ¢usznueckoil 3amaun. dusnyeckas Teopus u
pelieHre 3a1a4. 3HaueHUe 3a1a4 B O0yUYEeHUH U KU3HU.

Knaccudukanus dusznyeckux 3anad 1no TpeOOBaHUIO, COACPKAHHIO, CIIOCO0Y 3aJaHUs U
pewenus. [Ipumepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uznueckux 3agad. OCHOBHbIE TpeOOBaHUS K COCTaBIeHUIO 3a1a4. CriocoOsbl
U TEXHUKA cocTaBiieHus 3anad. [IpumMepsl 3a1a4 Bcex BUIOB.

IIpaBuia u npueMsbl peieHus pU3MIECKHUX 3a/1a4

OO6ume TpeOoBaHMS TMPH peHICHUH (U3NYECKUX 33hady. OTambl pemeHus (u3ndecKoi
3amaun. Pabora ¢ Texkcrom 3amaun. AHalu3 (QU3NYECKOTO SIBICHUSA; (POPMYIHPOBKA WICH *
pemieHust (MiaH penieHusi). BpimonHeHuWe TUIaHAa pelieHus 3aaadd. YWCIoBOM  pacuer.
Hcnonbs30BaHye BBIYMCIUTEIBHON TEXHUKU JJIA PacueToB. AHAIM3 PELICHHS U €ro 3HauYCHHE.
OdopmieHue pereHusI.

TunuuHple HEAOCTATKU MPH pPEUICHHH U OQOPMIICHUU perieHus (U3NYECKOM 3ajauu.
W3ydyenue npumepoB pelieHus 3agad. Pa3nuuHbple mpUeMbl U COCOObI PEIIEHUS: aITOPUTMBL,
aHaJIOTUU, TeOMETpUYeCcKue puemMbl. MeTos pazMepHocTel, rpagueckue pemeHus 1 T. 1.

JInHaMHKa U cTaTHKA

KoopauHatHblll MeTOJ pemeHus 3agad 0 MexaHuke. PemeHue 3agad Ha OCHOBHBIE
3aKOHBI TMHAMUKU: HbIOTOHA, 3aKOHBI 17151 CUJT TATOTEHUS, YIIPYTOCTH, TPEHUS, CONPOTUBIICHHUS.
Pemenue 3amauy Ha JBUKEHHE MaTepUalIbHOW TOYKHM, CHUCTEMBI TOYEK, TBEPAOIO Teja IOA
JNEHUCTBUEM HECKOJIbKUX CHJL.

3aauM Ha OIpeIeTICHUE XapaKTEPUCTUK PaBHOBECUSI (PU3NUYECKUX CUCTEM.

3ajaun  Ha  [PUHLMI ~ OTHOCUTEIBHOCTH: KHHEMATHYECKME W JUHAMUYECKHE
XapaKTEPUCTUKY JIBH)KEHUS TeJla B Pa3HbIX MHEPIHAIBbHBIX CUCTEMAX OTCUETA.

[TonGop, cocraBieHHWe U peIIEHWE @O0 HHTepecaM pa3jM4YHBbIX CIOKETHBIX 3a/1ad:
3aHUMATEIbHBIX, DSKCIEPUMEHTAIBHBIX C OBITOBBIM COAEpPKAHHUEM, C TEXHUYECKUM H
KpaeBeqUYECKUM COEP)KAHUEM, BOCHHO-TEXHUYECKUM COIECPKAHUEM.

DKCKYpCHUH C LIeIbI0 0TOOpa JaHHBIX JJIsl COCTaBJICHUS 3a/1a4.

3aKoHbI COXpaHeHus!

Knaccudukanus 3amau 1o MeXaHUKE: pelleHue 3ajad CpeJICTBaMU KHHEMAaTHUKH,
JUHAMMKH, C TIOMOLIBIO 3aKOHOB, COXPaHEHHUS.

3amauM Ha 3aKOH COXpAaHEHUS HMIyJbCa W pEaKTUBHOE JBW)KEHME. 3ajauyud  Ha
orpejneneHue pabOThl M  MOIIHOCTH. 3aJaud Ha 3aKOH COXPAaHEHHMs U IpEeBpaLICHUs
MEXaHNYECKON DHEPTUN.

Pemenue 3a1a4 HeckosibkuMu crioco0amu. CocTaBiieHUe 3a/1a4 Ha 33JaHHbIE 0OBEKThI WU
siBJIeHUs. B3aummoripoBepka pemraeMbIX 3a7ad. 3HAKOMCTBO C IPUMEpaMHU pelIeHus 3a1ad 1o
MEXaHUKE PEeCIYOIMKAHCKUX U MEXIYHAPOIHBIX OJUMITHAI.

KoHncTpykTopckue 3amauv M 3a7aydl Ha MPOEKThI: MOJEIb AaKCEeIepOMEeTpa, MOJEIb
MasTHUKa Dyko, MOJENb KPOHUITEMHA, MOJAENb MYIIKH C HPOTUBOOTKATHBIM YCTPONCTBOM,
MIPOEKTHl CaMOJBIDKYIIUXCS TENEeXeK, MPOEKThl YCTPOMCTB [UIsl HaOJIOEHUS HEBECOMOCTH,
MOJIeJIb AaBTOKOJIE0aTEeIbHON CUCTEMBI.

CTpoeHue U CBOICTBA ra30B, *KUAKOCTEeH U TBEPIABIX TeJl

KauecTBeHHbIe 331a4u HA OCHOBHBIE MMOJIO)KEHUS M OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
kunernueckoi teopun (MKT). 3agaum Ha ommcaHue MOBEAECHUS HACAIBHOTO ra3a: OCHOBHOE
ypaBaenue MKT, omnpeneneHue CKOpOCTH MOJEKYJ, XAapaKTEPUCTHUKUA COCTOSIHUSI Tras3a B
M30IIpoLECCaX.

3ajaun Ha CBOMCTBA IApOB: MCIOJIb30BaHME ypaBHeHHs MenpaeneeBa — KianeinpoHa,
XapaKTepUCTHKA KPUTHYECKOIO COCTOSHHUA. 3ajadyd Ha OINHCAaHUE SIBJIEHUH IOBEPXHOCTHOTO
ciosi; paboTa cujl MOBEPXHOCTHOTO HATSKEHHSI, KAMWJUISIPHbIE SBJICHUS, U30BITOUHOE JIaBJICHHE
B MBUIBHBIX ITy3bIPSIX. 3a/1a4M Ha ONPEAEICHUE XapaKTEPUCTUK BIaXKHOCTH BO3IyXa.
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3amaun Ha OMpeJeeHUEe XapaKTePUCTUK TBEPIOTO Teia: abCONMIOTHOE W OTHOCHTEIHHOE
YIJIMHEHHE, TEIJIOBOE PaCIIMpPEeHHe, 3arac MPOYHOCTH, CUjla YIPYTrOCTH.

KadecTBeHHBIC M KOJIMUECTBEHHBIC 33]]a4K. Y CTHBIN JTUAJIOT TIPH PEIICHUN KauyeCTBEHHBIX
3anad. ['padudeckue u SKCIIEPUMEHTAIILHBIC 3a/1a4H, 33]]a9d OBITOBOTO COICPIKAHMUS.

OCHOBBI TEPMOTUHAMHUKH

KoMOuHHMpOBaHHBIE 3a/ladyd Ha TEPBBIA 3aKOH TEPMOJAMHAMHUKH. 3aJayd Ha TEIJIOBBIC
JIBUTATCIIH.

DKCKYpCHS C IeJIbI0 cOOpa TaHHBIX /I COCTABJICHUS 3a]1a4.

KoHcTpykTOpckue 3a/1auu U 3a/1auyd Ha MPOEKThI: MOJIENb ra30BOI0 TEPMOMETPA; MOJIEIh
MPEAOXPAHUTEIPHOTO KJIallaHa Ha OMpPEIeJICHHOE JaBJICHHUE; MPOCKTHI MCIOIb30BaHMUS Ta30BbIX
MPOIIECCOB JUIsl TMOJA4Ml CUTHAJIOB; MOJIEJIb TEIUIOBOM MAIIMHBIL, MPOEKTHl MPAKTUYECKOIrO
ompeIeICHUs pPanyca TOHKUX KalUJUISIPOB.

DleKTpUYeCcKoe U MATHUTHOE MOJIsl

XapakTepucTUKa pelieHus 3a1ad pasjaena: olimee W pasHoe, IPUMEPHl U MPUEMBI
pelieHusl.

3agaun pa3HbBIX BHUIOB Ha OINHUCAHUE DBJECKTPUYECKOTO MOJISI Pa3JUyHbIMU CPEJICTBAMU:
3aKOHAMHU COXPAHEHHUs 3apsia U 3akoHOM KyioHa, CHUJIOBBIMH JIMHHMSMH, HANpPsHKEHHOCTHIO,
Pa3HOCTHIO MOTEHIIUAJIOB, SJHEprUek. PerneHue 3a1a4 Ha onMcaHue CUCTEM KOHACHCATOPOB.

3ajaun pa3HBIX BUJIOB HA ONMMCAHWE MArHUTHOTO IOJS TOKA W €ro JCUCTBHUS: MarHUTHas
WHIYKIHS U MarHUTHBIN MOTOK, cujia Amrepa u cuia JlopeHia.

Pemienne xayecTBEHHBIX IKCIIEPUMEHTAJBHBIX 3a7a4 C UCIOJIb30BAHUEM D3JIEKTPOMETpA,
MarHMTHOTO 30H/1a U IPYroro 000pyI0BaHMUS.

IocTOSTHHBIN JIEKTPUYECKUI TOK B PA3JIMYHBIX Cpeaax

3ajaun Ha pa3IMYHbIC IPUEMBI PacueTa COMPOTUBICHUS CIOXKHBIX IJICKTPUUECKHUX IETEeH.
3ajauM pa3HbIX BUJIOB «a OMMCAHUE JICKTPUUYECKUX LIENEH MOCTOSHHOTO JIEKTPUUECKOTO TOKA C
nomMompbio 3akoHa Owma s 3aMKHyTOM 1menu, 3akoHa JDxoyms — JleHma, 3aKOHOB
MOCIIE0BATEIBHOTO U TMapalljieIbHOTO coenuHeHuil. O3HakomiieHne ¢ mpaBuiamu  Kupxroda
npu pemnieHuu 3anad. [loctaHoBka u penieHue (POHTAIBHBIX SKCIEPUMEHTAIBHBIX 3a/ad Ha
oTnpejeNieHUe MOKa3aHui MpUOOPOB MPH M3MEHEHUW COMPOTUBJICHMS TEX WM MHBIX Y4aCTKOB
LIETIH, Ha OMpEJEICHUE COMPOTUBJICHUN YJYacTKOB IleNMu W T. 1. PemieHuwe 3agad Ha pacyer
y4dacTtka 1enu, umeromen J/1C.

3ajaun Ha OMUCaHUE TTOCTOSTHHOTO JIEKTPUUYECKOTO TOKA B DJIEKTPOJIMTAX, BaKyyMe, ra3ax,
MOJIYITPOBOJIHUKAX: XapaKTEPUCTUKA HOCUTENEH, XapaKTepUCTUKAa KOHKPETHBIX SIBICHUI U JIp.
KadecTtBeHHBIE, OKCIIEpUMEHTANIbHBIC, 3aHUMATEIbHBIE 3a7a4M, 3a/la4d C TEXHUYECKUM
coJiep>KaHueM, KOMOMHUPOBAHHBIE 3a/1a4H.

KoHcTpykTOpCcKkMe 3aaud Ha TMPOEKTHI: YCTAHOBKA JUIsi HArpeBaHUsl >KUJIKOCTH Ha
3aIaHHYI0 TEMIIEpaTypy, MOJENb aBTOMATUYECKOrO0 YCTPOWCTBA C 3JEKTPOMAarHUTHBIM pele,
MPOEKTH U MOJIENIA OCBEIICHUS, BBIMPSAMHUTENb U YCUIUTEIh Ha IMOJTYIMPOBOJIHHUKAX, MOIEIH
M3MEPUTENBHBIX TPHOOPOB, MOJEIN «IEPHOTO SIIUKAY.

DJIeKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI

3ajaun pa3HbBIX BHUJOB Ha OMNMUCAHUE SIBICHUS AJIEKTPOMArHUTHOM MHAYKLIHMH: 3aKOH
AJIEKTPOMArHUTHOW WHIYKIIUHU, TIpaBuio JIeHra, MHAYKTHBHOCTD.

3ajaun  HA TEPEMEHHBIM  ANEKTPUUYECKUH TOK: XAPAKTEPUCTUKU TMEPEMEHHOTO
AIEKTPUIECKOTO TOKA, JIEKTPUUECKHUE MAIIUHBI, TPAHC(HOPMATOP.

3ajaun Ha OMNHMCAHWE PA3JIUYHBIX CBOWCTB JJIEKTPOMAarHUTHBIX BOJIH:  CKOPOCTb,
OTpaXeHWe, TMpeJoMIIeHHe, WHTepPepeHnus, audpakmus, NoJsIpu3anus. 3agaud 10
TeOMETPUUYECKON ONTHKE: 3epkania, omrtuueckue cxembl. Kmaccudukamms 3amad mo CTO wu
MIPUMEPHI UX PEIICHHS.

3ajaun Ha OIpeAeNICHHE ONTHUYECKOW CXEMBbl, COJAEpXKaIIeCcs B «UEPHOM SIIMKE»:
KOHCTPYMPOBaHHUE, TPHUEMbl W TPHUMEPHI pelieHus. [pynmoBoe W KOJUIEKTUBHOE pEIIeHUE
AKCIIEPUMEHTATBHBIX 33/1a4 C KCIOJIb30BaHUEM OcCIuuIorpada, 3ByKOBOTO TeHepaTopa,
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TpaHcpopmaTopa, KOMIUJIEKTa HpUOOpPOB MJsi M3YYEHHUS CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH,
AJIEKTPOU3MEPUTENBHBIX PUOOPOB.

:‘)KCKprI/IH C I CJIBXO c6opa JaHHBIX OJI1 COCTAaBJICHHUA 3a1a4.
KOHCTPYKTOPCKHG 3aga4d M 3aJladyd Ha IIPOCKTHI: IUIOCKUH KOHICHCATOp SaﬂaHHOﬁ

€MKOCTH, T€HEepaTOPhl PA3IMYHBIX KOJIEOaHHM, TPUOOp Al U3MEPEHUSI OCBEIIEHHOCTH, MOJIENb
nepeaadu JAEKTPOIHEPTUU U JIP.

Oo0o0maree 3aHsiTHe MO0 METOAAM U NIPpUéMaM peuieHusi GU3MUECKUX 32124
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KanengapHo — remaTuveckoe niiaHupoBaHue

10 xaacc
Ne n/m Tema 3ausiTus Jara | [lara
mwian | gpax
Bgenenue (1 yac)
1 1 Odusnueckas 3anada. Knaccudukanus 3agad. [IpaBuna u mpuemsl
peuieHns U3NYECKUX 3a/1a4.
Kunemaruka (4 yaca)
2 1 | OcHOBHbIE 3aKOHBI U TIOHATUSI KHHEMATUKH.
3 ) Pemenne pacueTHplXx M TpaduyecKux 3aJady Ha pPaBHOMEPHOE
JBUKECHHUE.
4 3 | Pemenue 3aa4 Ha paBHOYCKOPEHHOE JIBU>KEHHUE.
5 4 | JIBuxeHue 1o OKpyKHocTU. Perienue 3amau.
JAvnnavuka u crarnka (4 yacos)
6 1 | KoopauHaTHBIN METOJ peLICHUs 3aa4 10 MeXaHuke. Pemenue
3a/1ay Ha OCHOBHBIE 3aKOHbI IMHAMUKU: Hbl0TOHA, 3aKOHBI 17151
CUJI TATOTEHUS, YIIPYTOCTH, TPEHHUSI, COIPOTUBIICHHUS.
7 2 | Pemenue 3ana4 Ha ABMKEHUE MATEPUAIBHOW TOYKH, CUCTEMBI
TOYEK, TBEPJIOTO TeJa MO ACHCTBUEM HECKOJIbKHUX CHJI.
8 3 |3amaum Ha  OmpeAeNeHHE  XApaKTEPUCTUK  PaBHOBECHUS
(U3UYECKUX CUCTEM.
9 4 | 3agauu HA NPUHLMUIT OTHOCUTEIBHOCTU: KUHEMATHUYECKUE U
JTUHAMUYECKHE XapaKTePUCTUKH JBIDKCHUS] Tela B Pa3HBIX
WHEPIUATBHBIX CHCTEMax OTCYETa.
3aKoHRI coxpanenns (6 yacos)
10 | 1 | Knaccudukauuss 3agad 1O  MEXaHUKE: pelIeHHe  3ajad
CpelcTBaMU KUHEMATUKH, JUHAMUKH, C TOMOLIBIO 3aKOHOB
COXpaHEHHS.
11 | 2 |3agaun Ha 3aKOH COXpaHEHUS HUMIIyJbCa U PEaKTUBHOE
JIBUJKEHHUE.
12 | 3 | 3agaum Ha ompeneneHrue pabOTHI U MOIITHOCTH.
13 | 4 | 3agauu HA 3aKOH COXPAHEHUS W MPEBpAICHHS MEXAHHYECKOU
sHepruu. Pemenne 3a1aq HECKOIBKUMHE CIIOCOOaMH.
14 5 | CocraBieHye 3amay Ha 3amaHHBIE OOBEKTHI WIM SBJICHUS.
B3anMonpoBepka perniaeMbIxX 3a1a4.
15 | 6 | 3HaKOMCTBO C TMpHUMEPAMHU pEIICHUS 3aJad [0 MEXaHUKE
pecnyOIUKAHCKUX ¥ MEXKTYHAPOIHBIX OJIMMITHAI.
CTpoeHue v CBOMCTBA ra3oB, *KUAKOCTe M TBEPABIX TeJ (5 4acoB)
16 1 | KauecTBeHHEIE 3a/1au Ha OCHOBHBIE IIOJIOKEHUS W OCHOBHOE
ypaBHEHHE MOJIEKYIsipHO-KuHeTHueckoi Teopun (MKT).
17 2 | 3agayy Ha ONHKCAHHE IIOBEICHUS HACAILHOIO ra3a: OCHOBHOE
ypaBHenue  MKT,  omnpeneneHue  CKOpOCTHM — MOJIEKY,
XapaKTEPUCTUKH COCTOSIHUS Ta3a B U30IPOIIECCAX.
18 | 3 |3amaum Ha CBOICTBa NIApOB: HCIIOJIB30BAHUE YPaBHEHUS
MenneneeBa—Kunaneiipona,  XapakTepuCTUKA  KPUTHYECKOTO
9
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COCTOSTHUSI.

19 | 4 |3amaum Ha omnpeAeNeHUE XapaKTEPUCTHUK TBEPAOro Tela:
abCoNIOTHOE W OTHOCUTENIbHOE  YJIMHEHUE,  TEeIJIOBOE
paclipeHue, 3a1ac NPOYHOCTH, CHJIA YIIPYTOCTH.

20 | 5 | KayectBeHHble W KOJMYECTBEHHbIC 3adauu. ['paduyeckue u
IKCIIEpPUMEHTANIBHBIC 337aul, 33]Ja4i OBITOBOTO COZEPIKaHUSI.

QOcHOBBI TepMOIMHAMUKH (3 yaca)

21 1 | KomOuHupoBaHHbIE 3a/1a4 HA NIEPBBIN 3aKOH TEPMOJANHAMUKH.

22 | 2 | 3ajayu Ha TEIJIOBBIE JIBUTATEIH.

23 | 3 | KoHcTpyKTOpCKHE 3a7]a4M U 33/1a4d HA MPOEKThI

JeKTpuyecKoe rmoJe (3 yaca)

24 | 1 | XapakTepucTHKa pelIeHMs] 3ajad pasjena: obluee U pasHoe,
MPUMEPHI U TIPUEMBI PEIICHUS.

25 | 2 | 3apauM pa3HbIX BUJOB HA OMMCAHUE AIEKTPUUYECKOTO MO
Pa3IMYHBIMH CPEICTBAMU: 3aKOHAMU COXPAaHEHUS 3apsa u
3akoHOM KyJioHa, CUIIOBBIMH JJUHUSIMH, HAIIPSKEHHOCTHIO.

26 | 3 | 3amauM pasHBIX BMJIOB Ha ONMCAHHUE DJIEKTPUUECKOIO IOJIS
Pa3IUYHBIMU CPEICTBAMU: PA3HOCTHIO MOTEHLIMAIOB, dHEPrueH,
Ha OTMMCAaHUE CUCTEM KOH/IEHCATOPOB.

ITocTosiIHHBII 3J1eKTPUYEeCKHIi TOK B pa3JIMYHbIX cpeaax (4 yaca)

27 | 1 |3agauM Ha pa3aUYHbIE [PUEMbl pacdyeTa CONPOTHUBIICHUS
CJIOKHBIX JIEKTPUUYECKUX LIEHEH.

28 | 2 | Pemenue 3amauy Ha pacuer ydactka uenu, umeromen I]IC.
[ToctanoBKa U pernieHue GPOHTAIBHBIX SKCIIEPUMEHTATBHBIX
3a/1a4 Ha OTpeJIEJICHHE MOKa3aHuii MPUOOPOB.

29 3 | 3amaum Ha OMNHUCAHHWE TOCTOSHHOTO JJIEKTPUYECKOTO TOKa B
AJIEKTPOJINTAX, BaKyyMe, ra3ax, MOIyIpOBOAHHUKAX.

30 | 4 | Urorosoe 3aHATHE.
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