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ITosicHUTEIbHAS 3aIIMCKA
Ipeamer: ¢usuka
Knaacc: 10 - 11
Bcero yacoB Ha u3yyeHue nmporpamMmmbi: 68
KoaunuyecTBo yacoB B Hegenio: 1
Pabouass mporpamMma 3JeKTHBHOTO Kypca mo (usnke «MeToasl penieHus

¢uznyeckux 3anau» Ha 2023-2024 yueOHbIN TOA COCTaBICHA HA OCHOBE

o «lIporpammsl 3neKTHBHBIX KypcoB. dusmka. 9-11 knaccel. [IpodunbHoe
oOydenue», cocraButelnb: B.A. KopoBuH, - «/Ipoda», 2007 r.

® aBTOpPCKOHN mporpamMmbl «MeTonbl penieHus ¢GU3UYecKUX 3agau»: B.A.
Opios, F0.A. Caypos, - M.: [Ipoda, 2005 r.

Jlns peanuzaiiu porpaMMbl HMCIOJIB30BaHO yueOHoe mnocooue: B.A. Opros,

I0.A. CaypoB «lIpaktuka pemenus ¢usnuecknx 3agad. 10-11 kmacce», -
«BenTtana-I'pad», 2010 1.

Kypc paccuutan Ha 2 roga o0yueHus

Ieau DJIeKTHBHOIO Kypca:

1. pa3BuTHE TMO3HABaTEIbHBIX  HMHTEPECOB,  HHTEUIEKTYaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEN B Mpoliecce peleHus (PU3NYECKuX 3anad u
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUH;

2. COBEpIICHCTBOBAaHUE MOJTYYEHHBIX B OCHOBHOM KypCe 3HAHUN 1 YMEHU;

3. (dopmupoBaHHe TIPEACTABUTEICH O TOCTAaHOBKE, KIacCU(UKAIUH,
npreMax U METOAax peuieHus] PU3NIeCKuX 3aj1ad;

4. TmpUMEHATH 3HAHUS MO (u3MKe JUIsi OOBSICHEHUS SIBICHUN MPHUPOJBI,
CBOMCTB BEIECTBA, peIIeHHs (PU3MUECKHX 3a7ad, CaMOCTOSITEIHLHOTO
OpuoOpeTeHrsT M OLEHKM HOBOM  HMH(opmanmuu  (HU3HMYECKOro

COJICPIKaHUSI.


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

3amaum Kypca:

1. yrmyOneHue u cUCTeMaTHU3alys 3HAHUN yUYaIuXCs;
2. YCBOEHHE y4alllUMHUCS OOIIMX aJITOPUTMOB PELLICHUS 3a/1a4;

3. OBJaJeHUE OCHOBHBIMHU METOIAMHU PEUICHHUS 3a/1a4.
2. O01mas XxapaKTepUCTHKA Kypca

[Iponecc pelreHus 3a1ad CIyX UT OJHUM M3 CPEICTB OBJIAJCHUS CUCTEMOU
HAyYHBIX 3HAHUM O TOMY WJIM MHOMY ydeOHOMY mpeameTy. OcOOEHHO BelrKa
€ro poJib Npu 00y4eHUH (PU3UKE, TJIe 3a7]a4l BBICTYIIAIOT JEHCTBEHHBIM CPEICTBOM
(opMHpOBaHKA OCHOBOIIOJAralOMUX (PU3NYECKUX 3HAHUK U yMeHui. B nponecce
pemieHuss OOydYaromIMecs OBJAJEBAIOT METOJAMHM HCCIEIOBaHUS Pa3IMYHbIX
SIBJICHUM TIPUPOJABL, 3HAKOMATCA C HOBBIMU IPOIPECCUBHBIMU HACAMH U
B3[JISIIaMH, C OTKPBITHSIMH OTEYECTBEHHBIX YUYEHBIX, C JOCTHKCHHUSIMHU
OTEUECTBEHHOW HAYKU U TEXHUKH, C HOBBIMU MPOQPECCUIMHU.

[IporpaMma 3JEKTMBHOTO KypCa OPHUEHTHUPYET YUMTENs Ha JalIbHEHUIIEe
COBEPIIICHCTBOBAHUE YK€ YCBOEHHBIX OOy4YarOUIMMHCS 3HAaHUW W yMmeHuid. Jlis
3TOro BCs MpOorpaMma JEJIUTCS Ha HECKOJIBKO pa3zielsioB. B mporpaMmMe BbIAEIEHBI
OCHOBHBIE pa3liebl IIKOJBHOIO Kypca (PU3MKH, B Hayaje M3Y4YEHHUS KOTOPBIX C
YYAIIMMHCS TOBTOPSIIOTCSI OCHOBHBIE 3aKOHBI U (DOpMYJIbl JaHHOTO pasnaena. [Ipu
noadope 3ajay Mo KaXKAOMY pasleldy MOKHO MHCIIOJIb30BAaTh BBIYMCIUTENbHBIE,
KaueCTBEHHbIE, TpauuecKue, SIKCIEPUMEHTAIIbHBIE 3aJa4H.

B navane u3yyeHus Kypca Haercs J1Ba YpOKa, LIEJIbIO KOTOPBIX SIBIISETCS
3HAKOMCTBO YYAILIUXCS C MOHATHUEM «3a7adya», UX KiacCU(pUKaIMel 1 OCHOBHBIMU
cnocobamu pemieHus. bolblioe 3HaueHWe J1aeTCA  aNrOpPUTMY, KOTOPBIU
bopMHpYET MBICTUTEIBHBIC OTIEPAIIMH: AHAJIN3 YCJIOBHS 3aJa4M, JOTAIKa, MMPOCKT
pelieHus, BbIIBUKEHUE TUTIOTE3bI (PEIICHUE), BHIBO.

B 10 xmacce mnpu pemeHnd 3amad  0co00€ BHHUMaHHE —YACISIETCS
IIOCJIEA0BATEIBLHOCTH JEHCTBUM, aHAJIN3Yy (bu3IecKoro SIBJICHUS,
IPOTOBAPUBAHUIO BCIYX PELICHUs, aHAIN3Y MOJYy4eHHOTO OTBeTa. Ecnu B Havaie

pasaciia A UJUIIOCTpal UCIIOJB3YIOTCA 3aaa4d U3 MCXAHUKH, MOJ'ICKy.]'IHpHOﬁ



(I)I/IBI/IKI/I, QJICKTPOAMHAMUKH, TO B ,HaHBHeI\/'IHIeM peuaroTCda 3agadu U3 pasaciioB

kypca ¢usuku 11 kmacca.

IIpu noBTOpeHUM O0OOOIIAIOTCS, CHCTEMATH3UPYIOTCA KAK TEOPETUUYECKUUN
Marepuall, TaKk W IMPUEMbl PELICHHS 3aJad, MPUHUMAIOTCS BO BHHUMAHHUE LEIU
MTOBTOPEHHUS IIPU NOATOTOBKE K €JUHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemeHun 3amady 1O  MEXaHUKE, MOJEKYJIApHOH  (u3MKe,
AJNIEKTPOJMHAMUKE TJIABHOE BHHMaHUE oOpamiaercss Ha (OpMUpOBAHUE YMEHHIA

peuiaTts 3aga491, Ha HAKOIJICHHUC OIIbITAa PCIICHUS 3aaa4 pa3HHqHOﬁ TPYAHOCTHU.

B koHIle n3ydeHus oCHOBHBIX T ¢ M ( «KuHemaTnka W JUHAMHKay,
«MonekynsipHas Qusznka», «JIEKTPOJIUHAMHUKA») MPOBOJATCS UTOTOBBIE 3aHITHUS
B (QopMe TPOBEPOUYHBIX palbOT, 3aJaHUsl KOTOPBIX COCTaBJICHbl Ha OCHOBE
OTKpBITEIX 06a3 EI'D mo ¢usuke. PaboTel paccunTanbl Ha JABa 4aca, cojaepxkar oT 5
no 10 s3amau, nBa BapuanTa. Ilocime wu3yueHust HeOompmiuX TeM ( «3aKOHBI
COXpaHEHUS. I'mppocrtatuka», « OCHOBBI TEPMOAUHAMHUKN», «BONHOBBIE H
KBAaHTOBBIE CBOMCTBA CBETa») MPOBOIATCS 3aHATUSA B (hOpME TECTOBOM pabOTHl Ha

1 gac, comepkameit 3amanus u3 EI'D (1l yacth m 2 dacTh).

IpuHuMnbI 0TOOpPa coaepKaHUs U OPraHU3ANMHU Y4eOHOr0 MaTepuasia

o COOTBETCTBHE COACPXKAHMS 3a7ad YPOBHIO KIIACCHUYECKON (QU3MKH,
BBIICPKABILINX MPOBEPKY BPEMEHEM, a TAKKE YPOBHIO Pa3BUTHS COBPEMEHHOMU
(U3MKK, C BO3MOXXHOCTBIO MOCTPOCHMSI B MPOLECCE pPEIICHUS (PUINYECKUX U
MaTeMaTUYeCKUX MOJIeJe M3ydyaeMbIX OOBEKTOB C pa3IU4YHOM CTENEHbIO
JeTaNu3aluy, peaqn3yeMoll Ha OCHOBE IPUMEHEHHUSA: KOHKPETHBIX 3aKOHOB
duzruecKux TEOPUH, byHIaMEeHTAIbHBIX duznueckux 3aKOHOB,
METOJI0JIOTUYECKUX MPHUHLIUIIOB (PU3UKU, a TaKXKEe METOJIOB SKCIIEPUMEHTAIBHOM,
TEOPETUYECKON U BBIYMCIUTEIbHON (PU3UKHY;

o COOTBETCTBHE  cOAepX aHus H  (QOopM  TMpEabsBICHUS  3ajad
TpeOOBAHUSIM T'OCYITAPCTBEHHBIX MPOTrPaMM 10 (HU3HKE;

o BO3MOXKHOCTh OOYYEHMsS aHAJIW3y YCJIOBUH 3KCHEPUMEHTAIbHO

Ha0II0aeMBbIX SIBICHUN, pacCMaTPUBAEMbBIX B 33]1a4€;



b BO3MOKHOCTB (I)OpMI/IpOBaHI/I}I IMOCPCACTBOM COACPKAHUA 3agad H

MCTOAOB M X PCIICHHUA HAYYHOI'O MHPOBO33PCHUA MW HAYYHOI'O IIOAXOJad K

U3YYEHUIO ABJICHUN PUPOJIbl, aJIEKBAaTHBIX CTHJIIO MBIIIJIEHUS, B paMKaxX KOTOPOTO
MOJKET OBITh pelIeHa 3a/1a4a;

J KU3HEHHBIX CUTYAIMi U Pa3BUTHS HAYYHOTO MUPOBO33PEHHUSL.

[Ipennaraemsiii Kypc OpPUEHTHPOBaH Ha KOMMYHUKATUBHBIN
UCCIIEIOBATENbCKUNA TOAXO0J B OOY4eHMHM, B KOTOPOM IPOCIEKUBAIOTCA
CJIEYIOIINE 3TAMbl CyOBEKTHOMN NEATEIBHOCTH YUalIUXCA U YUUTENS: COBMECTHOE
TBOPYECTBO YYMTEN M YyYallMXCi IO CO3JAaHUI0 (PU3NYECKOW MpoOIeMHON
CUTyalluul WIN AESITEIbHOCTU MO MoAOOpY LMKIA 3a/1ay MO U3ydyaeMoil Teme —
aHaJIU3 HaWJIEHHOM MpOOJEMHON cuTyaluu (3aJadyu) 4eTKoe (POpMyJIHpPOBAHUE
¢du3nueckoil yacTu TMpoOJeMbl (3a/a4d) BBIIBIJKEHHE THUIIOTE3 pa3paboTka
Mozened  ((pU3UYECKUX, MaTeMaTH4YEeCKUX) MPOTHO3HPOBAHUE PE3YJIHTATOB
pPa3BUTHSI BO BPEMEHH JKCIEPUMEHTAIBHO HAOII0JaeMbIX SIBJICHH TIPOBEpPKa U
KOPPEKTUPOBKA TUIIOTE3 — HAXOXICHUE PEIICHUN TpOBEpKa U aHAJIU3 PEILICHUI
— TPEJIOKEHHS IO UCTIOIB30BAHUIO MOyUYEHHBIX PE3yIbTaTOB ISl TOCTAHOBKHU
U pellieHusl Jpyrux npobsieM (3azay) Mo u3ydaemMon Teme, 10 paHee U3yYyeHHBbIM
TemMaM Kypca (U3MKM, a Takke [0 TeMaM JIpyruX [pPeIMETOB
€CTECTBEHHOHAYYHOTO 1IMKJIa, OIEHKA 3HAYCHHUSI.

OO0mue pexkoMeHIaUN K NPOBEAEHNIO 3aAHATHIA

[Ipn wu3ydeHHM Kypca MOTYT BO3HUKHYTh METOJMYECKHE CII0KHOCTH,
CBSI3aHHBIE C TEM, YTO 3HAHWHM MO OONBIIMHCTBY pa3lesioB Kypca (U3WKH Ha
YPOBHE OCHOBHOW IIKOJbI HEAOCTATOYHO MAJII OCO3HAHHOTO BOCIPHSATHS psiaa
paccMaTpuBaeMbIX BOTIPOCOB U 337ad.

Bonbmias yacTeh MaTepuana, COCTAaBISIIONIAs COJEpKAHUE MPUKIIATHOTO
Kypca, COOTBETCTBYET TOCYAapCTBEHHOMY 0Opa3oBaTeIbHOMY  CTaHAApPTYy
¢u3nueckoro obpa3zoBaHus Ha MPOPUIBHOM YpPOBHE, B CBSI3H, C YEM KypC He
CTOJIbKO paciiupsieT KPYyr MPeJAMETHbIX 3HAaHUM y4yaIuxcs, CKOJIbKO yIiIyOsseT ux
32 CUET YCHWJIEHHUS HEMPEIMETHBIX MHPOBO33PEHUYECKOM M METOIO0JOTHYECKON

KOMITIOHCHT COJACPKaHUI.



MeToabl 1 OpraHu3anuoHHbIe GOpMbI 00yUeHusI

JUis  peanusaumy  1ened W 3a4ad  JaHHOTO IPHMKIAJHOIO  Kypca
IPEANOJaraeTcs HCIOoNb30BaTh CIEAYIOINE (OPMBI 3aHATUN: MPAKTUKYMBbI IO
pEIICHUIO 3aj]ad, CaMOCTOsATEIbHAsI padoTa y4yaluxcsi, KOHCYIbTalny, 3a4et. Ha
3aHATUAX MPUMEHSIIOTCS KOJUIEKTUBHBIE W WHIUBUAYalbHbIE (DOPMBI PabOTHI:
ITOCTAHOBKA, PEUIEHUS M OOCYXJCHHS pElIeHUs 3aJad, MOArOTOBKA K €IUHOMY
HaIlMOHAJIbHOMY TECTHUPOBAHUIO, NMOAOOP M COCTABJICHUE 33/a4 HAa TeEMY M T.J.
IIpeanonaraercst TakKe BBIIOJHEHUE JIOMAIIHUX 3aJaHUK 110 PELICHUIO 3a4ady.
JloMuHaHTHOW ke (OpMONl ydeHHs JOJDKHA CTaThb HCCIENOBAaTEIbCKas
JESTENIbHOCTh YYEHHKA, KOTOpash MOKET OBbITh peaJii30BaHa KaK Ha 3aHITHUSIX B
KJIacce, TaK M B XOJI€ CAMOCTOSTEIbHOM paboThl yyamuxcs. Bee 3aHATHSA AOTHKHBI
HOCHUTB IPOOJIEMHBIN XapaKTep U BKJIIOYATh B c€0sl CAMOCTOSTENbHYIO paldoTy.

MeTtoapl 00ydeHus], IPUMEHSIEMbIE B paMKaxX MPUKIAJHOTO Kypca, MOTYT U
JOJDKHBI ~ OBITH ~ JOCTAaTOYHO  pa3HooOpasHbiMu. IIpexxnme  Bcero  3TO
UCCIIe[IoBaTeNbCKasgs paboTa caMHX Y4YallluXcsl, COCTaBJ€HHE O000OIIAIOLIINX
TabJIUL, a TAaKXKe MMOATOTOBKA U 3alUTa yYalIUMHCS aIrOPUTMOB PELICHUS 3a/1ad.
B 3aBUCMMOCTM OT MHIMBHAYaJIbHOIO IIJJaHA YYHUTENb JOJDKEH Mpejjaratb
ydamuMcs MoArOTOBICHHBIN UM IIEPEYEHb 3a/1a4 Pa3JIMYHOIO YPOBHSI CIIOKHOCTH.

[ToMmuMO HcCCIENOBATENBCKOTO METOJa 11eJIeCO00pa3HO  HMCIOJIb30BaHUE
YaCTUYHO-TIOMCKOBOTO, NPOOJEMHOTO0 M3JI0KEHHS, a B OTACIBHBIX CIydasx
MHPOPMaAIIMOHHO-WILTIOCTpaTuBHOrO. [locmeanuii mMeTos mpuUMEHsSeTcs B TOM
cily4yae, KOrja y Yy4alluxcsi OTCYTCTBYeT 0a3a, IMO3BOJISIONIAs HCIOIb30BaTh

IMPOAYKTUBHBLIC MCTO/bI.

CpexacrBa 00yuyenust

OCHOBHBIMM CpeJICTBaMU 00yUYEHUSI MPU U3YUEHUHU TTPUKIIATHOTO Kypca

SABIISTFOTCSI:
. ®duznyeckue mprudopsbl.
. ['padrueckue nmmrocTpanuu (CXeMbl, YEPTEKH, TPAPUKN).

. JnnakTuueckue Marepuasl.



. YyeOHuKY GU3UKHU AJI CTAPIIUX KJIACCOB CPEAHEN IIKOJIBI.

. VYuebHble mocobus 1Mo ¢pu3uKe, COOPHUKHU 3a]1a4.

Opranuszanus caMoCTOSTEIbHOM Pa0dOTHI

CamocrosiTennbHasi paboTa TMpeAnojaraeT Co3JaHue JIUJIAKTHYECKOTO
KOMILUIEKCA 3a/lad, pEUIEHHBIX CaMOCTOSATEIbHO HAa OCHOBE HCIIOJIb30BaHUSA
KOHKPETHBIX 3aKOHOB (DU3MYECKUX Teopul, (GyHAAMEHTAIbHBIX (U3HMUECKHX
3aKOHOB, METOJOJIOTMYECKUX TPUHIMIOB (PU3UKH, a TaKXKe METOJOB
AKCIIEPUMEHTAIILHOM, TEOPETUICCKON M BBIYMCIUTEILHON (DM3UKUA W3 Pa3THYHBIX
COOpPHUKOB 3a/1a4 ¢ OpUeHTalMel Ha poduiibHOE 00pa30BaHKE YUAIIUXCS.

OxunaeMbIMU pe3yibTATAMU 3AHATHI ABJISIOTCH:

. paciiMpeHue 3HaHui 00 OCHOBHBIX aJITOPUTMAaX pelieHus 3a1ady,
Pa3JIMYHBIX METOAaX MpUeMax pelICHUs 3a1aY;

. pa3BUTHE MO3HABATEJILHBIX NHTEPECOB, UHTEIICKTYAJIbHBIX U
TBOPUYECKHUX CIIOCOOHOCTEN HAa OCHOBE ONBITA CAMOCTOSITEIBHOTO TPUOOPETEHUS
HOBBIX 3HAHW, aHATNU3a U OIICHKU HOBOM MH(pOpMAIINH;

. CO3HATEIBHOE CAMOOIIPEEICHHE YUEHUKA OTHOCUTENIBHO MPOopuIs
JanbHeero o0yueHus uiv mpo(eccuoHaIbHOM NeITeIbHOCTH;

. MOJIyYeHHE MPECTABICHUHN O poiH (PU3KKH B TIO3HAHUH MUPA,

(1)I/IBI/III€CKI/IX U MaTCEMAaTUYCCKHUX METOA4aX UCCIICOOBaHUA.

TpeOoBaHus K YPOBHIO OCBOCHHS COACPKAHMA Kypca:

Yuammecs J0JKHBI yMeTh!

- aHAJIM3HUPOBATh (PU3UUYECKOE SABICHUE;

- IIPOroBapuBaTh BCIYX PEILICHUE;

- aHAJIM3UPOBATH NOJYYEHHBIN OTBET;

- KJacCH(QUIMPOBATh NPEUIOKEHHYIO 3a/1a4Y;

- COCTaBJATH NPOCTEUIINX 3a1a4K;

- TOCJIEA0OBATENIBHO BBINOJIHATH U IPOrOBAPUBATh ATANbl PELIEHUS 3a1a4H

CpeaHe! TPYAHOCTH;



- BBIOMPATH PAIIMOHAJIbHBIN CIIOCO0 pelIeHUs 3a/1a4H;

- pematb KOMOMHUPOBAHHbBIE 33]1a4H;

- BJIAJETh PA3IMYHBIMU METOJIAMH PEUICHUS 3a]1a4:aHATUTUYECKUM,
rpaduyecKuM, 3KCIIEPUMEHTAIBHBIM U T.J.;

BJIaJICTb MCTOAaMH CAMOKOHTPOJII U CAMOOILICHKHN



3. Coaep:xanue Kypca

10 -11 xnaccel

du3znueckas 3ajgayda.
Knaccudukanus 3agaq
(4 4)

Uro Takoe ¢usnyeckas 3amaya. CoctaB uzudeckoil 3amaun. dOusnveckas
TEOpHs U pelieHue 3aa4. 3HaUeHHUE 3a7a4 B 00yUYCHUN U KU3HHU.

Knaccudukanus pusudeckux 3amad mo TpeOOBaHUIO, COACPIKAHUIO, CTTIOCO0Y
3amanus u perieHus. [Ilpumeps! 3a71a4 Bcex BUIOB.

CocraBnenue ¢usndecknx 3amad. OCHOBHBIC TPEOOBAHUS K COCTABJICHHIO

3aga4. CriocoObl ¥ TEXHHUKA COCTaBlIeHUs 3a1a4. [Iprumepsl 3a1a4y BceX BUIOB.

IIpaBuia u npuemsl pemienusi GU3NYeCKUX 3a1a4
(6 9)

OO6mue TpeOoOBaHUSA MPpU pelIeHUH (PU3HYECKUX 3a/ad. DTalbl PEIICHHS
dbuszuyeckoi 3amgaun. Pabora ¢ TekcToM 3amauu. AHanu3 (PU3NUECKOTO SIBJIICHMUS;
dbopmynupoBKa ujeu * perieHus (IiaH peiieHus). BoimoaHeHue iaHa pereHus
3agaun. YwucmoBoit pacder. lcnosib30BaHWE BBIYMCIUTEIIBHON TEXHUKHU IS
pacyeToB. AHaNU3 pelieHus 1 ero 3Hayenue. OpopmileHUe pelIeHHs.

TunuyHble HEIOCTATKYU TPH PEIICHUH U O(POPMIICHUH pelIeHus] (GU3UIeCKOn
3ajaun. M3yueHne NMpuUMEpOB pelieHus 3aaad. Pa3inuHble TPUEMBbI U CIIOCOOBI
pelIeHus:  aJrOPUTMBI,  aHAJIOTUU, TEOMETPUUECKHE  MpueMbl. Mertoj

pa3MepHoOCTel, rpadudecKue perieHus U T. 1.

J/IuHaMHKa U CTaTHKA
(8 1)
KoopaunaTHelli MeTOA pemieHus 3aiad Mo MexaHuke. Pemienue 3amad Ha
OCHOBHBIE€ 3aKOHBI AUHAMUKHU: HbIOTOHA, 3aKOHBI JJIsl CUJT TATOTECHUS, YIIPYTOCTH,
TPEHHUS, CONPOTUBJIECHUS. Pelmenne 3amady Ha OBMKEHUE MATEPUAIBHOM TOYKH,

CUCTCMBI TOYCK, TBCPAOIr'O TCJa IO I[GIZCTBHGM HCCKOJIbKHNX CHIJI.



3a1auu Ha ONPE/IEIICEHNE XapAKTEPUCTUK PAaBHOBECUS (PU3UUYECKUX CUCTEM.

3ama4i Ha NPUHLUI OTHOCUTENIBHOCTH: KUHEMATHUECKUE U TUHAMUYECKHE
XapaKTEPUCTUKH JIBUYKEHUS TeJla B Pa3HbIX MHEPLUAIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE IO HHTEPECaM pPA3IUYHBIX CHOKETHBIX
3aJa4: 3aHUMATENIbHBIX, AKCIEPUMEHTAJIbHBIX C OBITOBBIM COJEp)KAHUEM, C
TEXHUYECKUM U  KpPaeBEIUECKHMM  COJEPKAHHEM,  BOECHHO-TEXHHUYECKUM
COJEpKAHUEM.

BKCKprI/IH C I CJIBIO 0T60pa JaHHBIX OJIsI COCTABJICHHS 3a1a4.

3aKOHbI COXpaHEHMS
(8)

Knaccudukanuss 3amay 1o MEXaHUKE: peEHIeHUuE 3aJad  CpeliCTBaMu
KMHEMAaTUKH, JUHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPAHEHUS.

3agaun HA 3aKOH COXPaHEHUsI UMITYJIbCa U PEAKTUBHOE JABMIKECHUE. 3a/1aud Ha
omnpeesieHre padoThl U MOIIHOCTHU. 3aJja4i Ha 3aKOH COXPAHEHUS U MPEBPAILICHUS
MEXaHUYECKON IHEPIHUH.

Pemenne 3amauy HeckonbkuMH crioco0amu. CocTaBiieHHE 3a1a4 Ha 3aJlaHHBIC
OOBEKTHl WJIM SIBJICHHWS. B3auMompoBepka pemiaeMbIX 3aaad. 3HAKOMCTBO C
MpUMepaMH pelIeHus 3ajlady M0 MEXaHUKE PeCHyOJMKAaHCKUX U MEXIYHAPOIHBIX
OJIMMITHA/.

KoHcTpyKTOpCKHE 3aauu W 3aJa4yd Ha MPOEKThI: MOJIECNIb aKCEJIEPOMETpa,
Mojzenb  MaaTHuka Dyko, MOJenb  KpPOHIITEWHa, MOJEIb MYIIKA ¢
MPOTUBOOTKATHBIM YCTPONUCTBOM, MPOEKTHI CAMOIBIXKYIIMXCS TEJICKEK, MTPOEKTHI

YCTPOMCTB st HAOJIO/IEHN s HEBECOMOCTH, MOJIETTh aBTOKO0JI€0aTEeTbHOM CUCTEMBI.

CrtpoeHne U CBOICTBA ra3oB, KUIAKOCTEN U TBEPABIX TeJ
(6 1)
KauecTBeHHbIE 3a7jauM Ha OCHOBHBIE MOJIOKEHUSI U OCHOBHOE YPAaBHECHHE
MoJieKysipHO-KuHeTHUeckoi Teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
HJIeUTbHOTO ra3a: ocHoBHOe ypaBHeHHe MKT, ompenenenue CKOpOCTH MOJEKYII,

XapaKTCPHUCTHUKHU COCTOAHUSA I'a3a B U30IIPOLCCCaX.



3ajauM Ha CBOMCTBa IMapoOB: HMCMOJIb30BaHWE YypaBHEHHsT MenpeneeBa —
Knaneiipona, xapakTepucTuka KPUTHUYECKOTO COCTOSHMS. 3aJauydl Ha OIMCAHHE
SBJICHMA TTOBEPXHOCTHOTO CJIOS; paboTa CHJI TOBEPXHOCTHOTO HATSDKCHHS,
KalWUIIpHBIC SBJICHUS, N30BITOYHOE JABJICHHE B MBUIBHBIX Iy3bIpSX. 3aa4yd Ha
ONPEAECTICHUE XAPAKTEPUCTUK BIAXKHOCTH BO31yXa.

3amaun Ha ONpEACNICHHE XapaKTePUCTHK TBEPAOTO Teja: aOCOJMIOTHOE U
OTHOCHUTEJIbHOE YJIMHEHUE, TEIUIOBOE paCIIUPEHHUE, 3arac IPOYHOCTH, CHIIA
YIPYTOCTH.

KayecTBeHHbIE W KOJMMYECTBEHHBIE 33Ja4M. Y CTHBIM IHAJIOT NPU PEIICHUU
KaueCTBEHHBIX 3ajad. ['paduyeckue M SKCIEPUMEHTAJbHBIC 3aJlaud, 3aJlauu

OBITOBOT'O COJIEPKAHUS.

OCHOBBI TEPMOTUHAMUKH
(6 9)

KomOuHUpOBaHHbBIE 3a7a4M Ha TEPBBIA 3aKOH TEPMOJMHAMUKH. 3a7add Ha
TETJIOBBIE JBUTATEIIH.

DKCKypcus ¢ 11ebio cOopa TaHHBIX IS COCTABJICHUS 3a/1a4.

KoHcTpykTOpCcKHE 3amadyd M 3aJadyd  Ha IPOCKTHI: MOJIeb Ta30BOTO
TEPMOMETPA; MOJIEIIb TPEIOXPAHUTEIHLHOTO KJlalaHa Ha ONPEIeIICHHOE JaBICHHUE;
IPOCKTHl HMCIIOJIB30BAaHUS Ta30BBIX MPOIIECCOB JJIs IOJA4YM CHUTHAJIOB, MOJIEIb
TEIJIOBOM MAIIIMHBI; TPOEKTHl MPAKTUYECKOTO OMNPEACIICHUS paJuyca TOHKHX

KalyUIsSpOB.

dJIeKTpUYecKoe 1 MATHUTHOE MOJIsI
(5w
XapakTepucTuka pelieHus 3aaad paszzena: oOliee W pa3Hoe, MPUMEPHI U
MIPUEMBI PEIICHUS.
3aaurd pasHbIX BHUJIOB HAa OMHCAHME HJICKTPUYECKOTO IO Pa3IMYHBIMU
CpEACTBAaMH: 3aKOHAMU COXPAHEHHUs 3apsiga U 3akoHOM KyJioHa, CUIOBBIMHU
JIMHUSIMU, HAPSYKEHHOCTBIO, Pa3HOCTHIO MOTEHIIMAJIOB, SHEPTUEH. Pemenne 3amau

Ha OIMMCAHNC CUCTCM KOHACHCATOPOB.



3agauu pa3HbIX BHUJIOB HA OMMCAHUE MATHUTHOTO MOJIS TOKA U €r0 JACHCTBHUSL:
MarHuTHasi MHIYKIHS U1 MarHUTHBIN TTOTOK, cuia AMiepa u cuia Jlopenna.
PemieHrne kadyeCTBEHHBIX SKCIIEPUMEHTAIBHBIX 3a7a4 C HCIOJIb30BAHUEM

QJICKTPOMCETPA, MAIrHUTHOT'O 30HAA U IPYIroro O60py1[0BaHI/IH.

IToCTOSAHHBIN JJIEKTPUYECKUH TOK B Pa3JIMYHBIX Cpeaax
(G

3agauM Ha pa3IUYHBIE T[PUEMBI pacyeTa CONPOTHUBIICHUS CJIOKHBIX
ANEKTPUYECKUX LETeN. 3a1aun pa3HbIX BUJIOB «a OMUCAHUE AJIEKTPUUYECKUX LENen
ITIOCTOSTHHOT'O JJIEKTPUYECKOTO TOKA C MOMOIIBIO 3akoHa OMa sl 3aMKHYTOU
nenw, 3akoHa Jlxoyns — JIeHna, 3aKOHOB ITOCIEA0BATENBHOTO U MAPAJLIEIBHOTO
coequHeHnit. O3HakomieHue c¢ npaswiamu Kupxroda npu pemieHuu 3anau.
[locTaHoBKa W pemeHue (POHTAIBHBIX HKCIEPUMEHTAJIbHBIX 3aJad Ha
OIpe/iesieHUE MOKa3aHUW NpPUOOPOB MPHU U3MEHEHUHU CONPOTHUBICHUS TEX WIIU
MHBIX YYaCTKOB ILIETIH, HA ONPEACIECHUE CONPOTHBJICHUN Y4YaCTKOB LENU U T. I.
Pemenne 3amau Ha pacyeT yyactka uenu, nMmeromen J/1C.

3ajauyn Ha OINKCAaHHWE MOCTOSHHOTO 3JIEKTPUYECKOTO TOKAa B JJIEKTPOJIUTAX,
BaKyyMe, raszax, MoJylnpOBOJAHHUKAX: XapaKTEPUCTHKA HOCHUTEIEH, XapaKTEPUCTUKA
KOHKPETHBIX siBJIeHUH U Ap. KauecTBeHHbIE, SKCIIEpUMEHTANIbHBIE, 3aHUMATEbHbIE
3aJ1auM, 33J1a4M C TEXHUYECKUM COJIep>KaHuEM, KOMOMHUPOBAaHHBIE 3a/1a4H.

KoHCcTpykTOpCKME 3agauM Ha TMPOEKTHI: YCTAaHOBKA I HarpeBaHUs
KUJKOCTH Ha 3aJIaHHYIO0 TEMIIEPATYpPY, MOJEIb aBTOMAaTHYECKOIO YCTPOWCTBA C
ANIEKTPOMATHUTHBIM pEJie, TPOEKTBl W MOJEIN OCBEUICHUS, BBIIPSIMUTENID U
YCWIMTENIb Ha MOJYNPOBOJAHUKAX, MOJIEIH WU3MEPUTEIbHBIX MPUOOPOB, MOJAEIU

CYUCPHOTIO AIIUKA».

JJIeKTPOMATHUTHBIE KOJIeOAHUS U BOJIHbI

(14 u)
3ajaun pa3sHbeIX BUJOB HA OMMCAHUE SIBJICHUS AJIEKTPOMAarHUTHOW MHIYKLUU:

3aKOH SHCKTPOMaFHHTHOﬁ WHAYKOHWH, ITPAaBUIIO .HGHI_[a, HHAYKTUBHOCTD.



3aa4i Ha NEPEMEHHBIN JEKTPUUECKUN TOK: XapaKTEPUCTUKUA NEPEMEHHOTO
AIIEKTPUYECKOTO TOKA, IEKTPHUUECKHUE MAIIHHBI, TpaHCHOPMATOP.

3ajayn Ha OIMCAaHWE pPAa3JIMYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH:
CKOpPOCTb, OTPa)KE€HUE, MIPEIOMIIEHUE, UHTEP(epeHIIMs, AUPPaAKLINs, TOISIPU3ALINSL.
3ajmayn MO TEeOMETPUYECKOM ONTHKE: 3€pKajia, ONTHYecKHe cxeMbl. Kiaccu-
¢ukanus 3agad mo CTO u mpuMepbl UX pelIeHHs.

3amauu Ha OMNpPEIEIICHUE ONTHYECKOM CXEMBI, COJAEPIKALIEHCS B «UYEPHOM
AIIMKE»: KOHCTPYUPOBAHHWE, MPUEMbl W MpPUMEPHl pemieHus. ['pynmoBoe u
KOJJIEKTUBHOE  pEIICHHE HKCIEPUMEHTAJIbHBIX 33Ja4 C  HCIIOJIb30BAHUEM
ocuusuiorpaga, 3ByKOBOIO reHeparopa, TpaHc(hopmaropa, KOMIUIEKTa MprOOpoB
JUISL W3YYEHUsT CBOWMCTB 3JEKTPOMArHUTHBIX BOJH, 3JIEKTPOU3MEPHUTEIbHBIX
puOOpOB.

OKCKypcus € Heblo cO0pa TaHHBIX IS COCTaBJICHMS 3a/1a4.

KoHcTpykTOpCKHME 3aiaud M 3aJaud Ha TMPOEKTHI: IUIOCKUA KOHIEHCATOp
3aIaHHOM €MKOCTH, T€HEpaTOphl PA3IMYHbIX KOJIEOaHUU, IPUOOpP sl U3MEPEHUs

OCBCIICHHOCTH, MOJCIIb IICPCAAYHN IJICKTPOSHCPIUN U AP.

O6o0maroniee 3aHATHE 110 METOAAM U MpUéMaM peuieHus1 GU3NUYECKHUX 3124



KanengapHo — reMaTnyeckoe NJiaHUPOBaHUe

10 xinace
Ne Tema 3aHaTUA Koua-Bo | [ara
n/n 4acoB
Beenenue (1 gac)
1 dusnueckas 3ajava. 1
Knaccudukanus 3anau. [IpaBuia u npuemsl perieHus GU3nIecKux 3a1ay.
Kunemaruka (4 yaca)
2 | OCHOBHBIC 3aKOHBI M TTOHSTHSI KHHEMATHKH. 1
3 | Pemenue pacueTHbIX U rpaguecKux 3ajad Ha paBHOMEPHOE JIBH)KEHUE. 1
4 | Pemienue 3a/1a4 Ha paBHOYCKOPEHHOE JBUKCHHE. 1
5 | JBuxenue o okpyxHocTH. Perenue 3agau. 1
JuHaMHuKa U cTaTuka (6 yacoB)
KoopanHatHbIll METON pELIeHUs 3a4a4d 10 MexaHuKe. Pemienne 3a1ay Ha
6 | ocHOBHBIE 3aKOHBI TUHAMUKHU: HBI0TOHA, 3aKOHBI JIJIS1 CUJT TATOTCHHS, 1
YOPYTrOCTH, TPEHUS, COTPOTUBIICHHUS.
7 Pemenne 3amau Ha JIBHIKCHUE MaTepUaIbHOM TOYKH, CHCTEMBI TOYEK, 1
TBEP/IOTO TeJa Mo JeHCTBUEM HECKOIbKUX CHUIL
8 3amaun Ha ompeAeNieHue XapaKTEePUCTUK paBHOBECHs (PU3MUECKUX 1
CHCTEM.
3ajauyn  HA TPUHIMI OTHOCUTEIHHOCTH: KHUHEMAaTHYECKHE W
9 | IMHAMHMYeCKHe  XapaKTepPUCTHUKU  JBIDKEHUS  Tela B Pa3HBIX 1
WHEPIUATBHBIX CUCTEMAaX OTCYETA.
10 [TonGop, cocTaBiIeHHE U PEIICHHUE 33]1a4 110 HHTEPECaM. 1
11 Ddusnyeckas oMMIIAAA. 1
3akoHbl coxpanenus (7 4acoB)
12 Knaccudukanus 3aay mo MexaHHKe: pelleHre 3a/1a4d CpPelCTBAaMU 1
KMHEMaTUKU, JUHAMUKH, C IIOMOIIbIO 3aKOHOB COXPAaHEHHUSI.
13 | 3agauu Ha 3aKOH COXpAHEHUS UMITYJIbCA U PEAKTUBHOE JIBUKECHUE. 1
14 | 3apauu Ha omnpeneneHue paboThl U MOIIHOCTH. 1
15 3amaud Ha 3aKOH COXPAHEHMsI U MpEeBpallleHUss MEXaHWYECKOW PHEpTUu. 1
Pemenue 3a1a4 HECKOIBKUMU CIIOCOOAMHU.
16 CocraBneHnue  3a7a4  Ha  3a3/JaHHble  OOBEKThl WM  SIBJICHUS. 1
B3aumonpoBepka pemaeMbIx 3aiau.
17 3HAKOMCTBO  C  IpUMEpaMU  pelIeHHs  337ad [0  MEXaHHUKe 1
pecnyOIMKaHCKUX U MEXTYHAPOIHBIX OJUMITUA].
18 duznyeckast OMMMITHA/IA. 1
CTpoeHuUe U CBOICTBA ra30B, JKUAKOCTel 1 TBEPABIX TeJ (5 YyacoB)
19 KauecTBeHHbIE 33/1a4u HA OCHOBHBIE MOJIOKEHHSI I OCHOBHOE ypaBHEHHE 1
MOJIeKyJsipHO-KMHeTHueckoi Teopun (MKT).
3aauM Ha ONMKMCAaHNE MOBEIEHUS UAECATBHOTO ra3a: OCHOBHOE YpaBHEHHE
20 | MKT, onpeneneHue CKOPOCTH MOJIEKYI, XapaKTePUCTHKU COCTOSHUS Ta3a 1
B U30MPOIIECCaXx.
21 3ajaun Ha CBOMCTBA MapOB: UCIOJIb30BaHUE ypaBHEHUs MeHpeneeBa— 1
Krnaneiipona, xapakTepucTHKa KPUTUIECKOTO COCTOSTHUSI.
3ajaun  Ha  OIpelNeleHHe  XapaKTEpUCTUK  TBEPAOro  Teja:
22 | abCONIOTHOE ¥ OTHOCUTEIHHOE yIUTMHEHHE, TEIUIOBOE PACIINPEHNE, 3a1ac 1
IIPOYHOCTH, CHJIA YIPYTOCTH.
23 KayecTBeHHbIE U KOJMYECTBEHHbIE 3anaud. [paduyeckue u 1

SKCIICPUMCHTAJILHBIC 3a/1a4U, 3aJa4n OBITOBOTO COACPIKAHMUH.




OcHOBBI TEPMOAMHAMHUKH (4 yaca)

24 KoMmOnHMpOBaHHBIE 33291 HA TIEPBBIM 3aKOH TEPMOANHAMHKH. 1

25 3ajaun Ha TETUIOBbIE JIBUTATEIIH. 1

26 KoHcTpyKkTOpCKHE 334K U 3a/1a4d HA MPOCKTHI: 1

27 Ddusnyeckas oMMIIAALA. 1

DJekTpuueckoe moJe (4 yaca)

28 XapakTepuCcTUKa peLIeHUsl 3ajad pasjena: olmiee W pasHoe, 1

[IPUMEPHI U PUEMBbI PEILICHHS.
3amaud  pa3HbIX BUAOB Ha ONHCAaHUE OJICKTPUYECKOTO IO

29 | pa3NMUHBIMM CpEACTBAMU: 3aKOHAMH COXPAaHEHHUS 3apsfa U 3aKOHOM 1
Kynona, CHI0BBIMH JIMHUSIMU, HANPSDKEHHOCTBIO.

30 3amaund  pasHbIX BUJIOB HA OIHCAaHHE AJIEKTPUYECKOTO  MOJI 1
Pa3IMYHBIMH CPEJCTBAMU: PA3HOCTHIO OTEHIIMAJIOB, SHEPTHUEH.

31 Pemenue 3a1a4y Ha onycaHue CUCTEM KOH/IEHCATOPOB. 1

IocTosTHHBII YTeKTPUYECKU TOK B Pa3JHYHBIX cpeaax (4 yaca)

39 3amaun Ha pa3UYHBIC NMPHEMBI pacueTa CONPOTHBICHHS CIIOXKHBIX 1

AIIEKTPUUYECKHX IIETICH.
Pemenne 3amau Ha pacdyer ywactka wnenu, umeromend OJC.

33 | [locTanoBka M pelieHUE (QPOHTAIBHBIX AKCHEPUMEHTANbHBIX 33134 Ha 1
orpezieNieHue MoKa3aHuii mpuOopoB.

34 3amaun Ha ONWCAHWE IIOCTOSHHOTO 3JEKTPUYECKOTO TOKa B 1
AIEKTPOJIUTAX, BAKYyMe, ra3ax, MOIyIPOBOIHUKAX.

35 HToroBoe 3ansTHe. 1




Ka.]'leHI[apHO —TEMATHYICCKOC INIAHUPOBAHHE

11 knacc
Ne Tema 3ansiTust Koua-Bo | ara
n/n 4acoB
MarnuTHoe 1moJie (2 gyaca)
3aiaun pa3HBIX BUJIOB HA OMIMCAHUE MATHUTHOTO TIOJIS TOKA U €T0
1 | nmeiicTBUS Ha NMPOBOJHUK C TOKOM: MarHUTHAas MHAYKIUS M MarHUTHBINA 1
MOTOK, CHJIa AmIepa.
9 3amauyn pa3HBIX BUIOB HA OMMCAHUE MArHUTHOTO TOJISI TOKA W €ro 1
JICWCTBUA HA JBMXKYILUNCS 3apsaa: cuia JIopeHia.
DJIEeKTPOMArHUTHbBIE KOJIe0aHusI U BOJIHBI (14 yacoB)
3amaun pa3HBIX BUJOB HA ONHCAHUE SIBJICHUS JJICKTPOMArHUTHOM
3 | MHOYKIMU: 3aKOH DJJEKTPOMArHUTHOM WHIYKIMM, TpaBuwio JleHia, 1
UHIYKTUBHOCTb.
4 3amaul Ha MEPEMEHHBIM AJIEKTPUYECKUM TOK: XapaKTEPUCTHKHU 1
MIEPEMEHHOT0 JIEKTPUUECKOTO TOKA.
5 3amaun Ha TIEPEMEHHBIH JJICKTPUYCCKUH TOK: JJICKTPUUYCCKHEC 1
MaIIWHBI, TpaHchopMaTop.
3amaur Ha OINMCAHUE PA3TUYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:
6, 7 | ckopocTh, OTpaKeHHe, TperoMieHue, uHTepdepeHys, audpaxaus, 2
TIOJISIPU3AITHSI.
8, 9, | 3amaun 1o TEOMETPUYECKON ONTUKE: 3epKajia, ONTHYECKUE CXEMBI. 3
10
11, Knaccugukarus 3anad no CTO u npumepsl UX pereHus.. 2
12
13 3amauyn Ha ONpeAeNeHHE ONTHYECKONW CXEeMBbl, COACpKAIIEHCS B «UEPHOM 1
ALIUKE»: KOHCTPYUPOBAHUE, IPUEMBI U TIPUMEPHI PEILICHHSL.
14 DKCKypcus ¢ Leblo cOopa JaHHBIX JIJIsl COCTaBICHUS 3a/1au. 1
15 ['pymIioBoe 1 KOJUIGKTHBHOE PEIICHUE IKCTICPUMEHTAIBHBIX 3a/1a4 C 1
MCIIOJIb30BaHUEM MIPHOOPOB.
16 duznyeckast OMMMITHA/IA. 1
Mexanuka (7 yacoB)
17 | Obuue MeToabl penieHus 3a1a4 o0 KHHEMaTHKE. 1
18 | 3amayu Ha OCHOBHBIE 3aKOHBI JMHAMUKH. 1
19 | 3amauym Ha MPUHIINT OTHOCUTEIHHOCTH. 1
20 | 3amauym Ha 3aKOH COXPAHCHUS UMITYJIbCA. 1
21 | 3amauyn Ha 3aKOH COXPaHEHUS DPHEPTHH. 1
99 3amaun Ha oOmNpeleNieHHe XapaKTepPHCTUK paBHOBECHS  (DHU3UYECKHUX 1
CHUCTEM.
23 | MexaHuKa KUAKOCTEH. 1
Mouiekynsipuasi pusuka. Tepmogunamuka. (6 yacon)
24 | 3amayu Ha OMHMCAHUE MOBEACHUS UACAILHOTO rasa. 1
25 | 3amauym Ha CBOWCTBA MapoOB. 1
26 | 3amauu Ha OIIpeJICIICHHIE XapaKTEPUCTHK BIAKHOCTH BO3IyXa. 1
27 | 3agaum Ha MEPBBIN 3aKOH TEPMOANHAMHUKH. 1
28 | 3amauu Ha TEIIOBBIE ABUTATENH. 1
29 | 3amauym Ha ypaBHEHHUE TEIIOBOTO OaaHca.




DaektpuuecTno. (5 yacoB)

33,[[3‘11/1 Pa3HBIX BHJAOB Ha OIMMCAHUC JJICKTPUUCCKOI'O ITOJIA pa3IMYHbIMHA

30 1
Cpe/ICTBaMHU.

31 | O6murast xapakTepUCTUKA PEIICHHS 3a1a4 110 JIEKTPOCTATHKE. 1

39 33.,[[3.‘31/1 Ha TPUEMBI pacdyéra CONMPOTUBIICHHS CIOXKHBIX AJICKTPHUECKUX 1
ETeH.

33 | 3amaum Ha pacuét yuyactka nemnu, umeromiei J/1C. 1

34 | 3ajgaum Ha ONMCAaHKE TIOCTOSTHHOTO TOKA B Pa3IMYHBIX CPEax. 1

35 O0o0maroniee 3aHsATHE. 1
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[Ipocsemenne, 1983 r.
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