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1. [losicHUTE/IbHAS 3AIIHCKA
IIpeamer: Qpusnka
Kaace: 9-11
Bcero wacos Ha H3y4eHue nporpammbl: 102
KosmngecTBo yacoB B Heen: 3
PaGoyas mporpamma «®@u3MyecKHe SBJICHHUS KaK OCHOBA HMH)KEHEpHbIX 3HaHWii»» Ha 2018 — 2019
y4ueOHBIH roji cocTaBleHa Ha OCHOBE '
o «IIporpaMmsl AMeKTHBHLIX KypcoB. @usuka. 9-11 knacesl. IlpopuneHoe o0ydeHHe», COCTaBUTEb:
B.A. Kopogus, - «Ipoda», 2010 r.
® aBTOPCKO# mporpaMmMmbl «MeTo bl pemeHus ¢puznyeckux 3ana4u»: B.A. Opinos, FO.A. Caypos, - M.:
Hpoda, 2015 r.
Jlns peanu3anyy IporpaMMbl HCIIONB30BaHO yueOHoe mocobme: B.A. Opnop, FO.A. CaypoB «IIpaxTnka
pemenus pu3nyeckux 3amad. 10-11 xmaccery, - «Benrana-I'pad», 2010 r.
3opuH H. W. snextuBHbIH Kype «MeToas! pemenus pusndeckux 3aaau»: 10-11 kmacesl. — M.: BAKO, 207.
—336 ¢. — (Macrepckas yqurens).
Kypc paccuuran Ha 1 roga oby4ueHus

CJIH ca.

1. Pa3BuTHe mO3HaABaTe/IbHBIX HHTEPECOB, MHTE/UIEKTYAIBHBIX M TBOPYECKHX CIOCOOHOCTEH B
npouecce permeHus GU3NYeCKUuX 3a/1a4 U CAMOCTOSTEIBHOIO IPHOOPeTEeH s HOBBIX 3HAHHIA,

2. CoBepmeHCTBOBAaHHUE ITOTYYEHHBIX B OCHOBHOM Kypce 3HaHWH H YMEHHH;

3. ®opMupoBaHHE IpeACTaBUTENICH O [10CTaHOBKe, KJIaccH(DUKALIMI, IpHeMax U METO/ax pelueHus
buzHUeCKHX 3a/1a4;

4. Hay4uTp NOpUMEHATh 3HAHHA [0 (U3KMKe A1 OOBSICHEHUS SBICHHH IPHUPOIBI, CBOKCTB

BEIIIECTBA, pelIeHUs (PU3MUCCKUX 3a]ay, CaMOCTOSATEJILHOIO INPHOOpEeTEeHHs H OLUEHKH HOBOWM

HHpopMaIiK GU3HIECKOTO COAePIKAHHUS.

[MoaroroBuTs yuamuxcs K ycrneurnoii ciade OI'D u EI'D no duszuke.

6. llpodopuentannonnas pabora, HalpaB/ieHHas HA OCBOEHHE HH)KEHEPHBIX CIIEIHATBHOCTEH.

wn

3agaun kypea:

1. yrmyOneHue u cucTeMaTH3aLMs 3HAHUA YYallHXCH;
2. ycBOEHHe yYalIMMHUCs OOLIUX AIFOPHTMOB PeLICHHS 3a1a4;
3. OBIaIeHHE OCHOBHBIMH METO/IaMH pelleHHs 3a/1au.

O0mas xapakTepHCTHKA Kypca

[Iponecc pemenHs 3amad CIyKHT OJHHM H3 CPEJCTB OBJIQJCHHS CHCTEMON HAYYHBIX 3HAHHH II0
TOMY HIIH MHOMY ydeOHOMY npeamery. Oco0eHHO Beluka ero posb NpH oOydeHHH (H3HKe, Ie 3a1adyu
BBICTYNAKOT JEHCTBEHHBIM CPEJACTBOM (DOPMHPOBAHHS OCHOBOIOJIATAIOIIMX (DH3UYECKHX 3HAHHH U YMEHHIA.
B nmpouecce pemenns o0ydaromyecs OB/IaeBalOT METOIAMH HCCJIEI0BAHUS PA3JIMYHBIX ABJIECHUHA PUPOIEL,
3HAKOMSATCS C HOBBIMH IIPOIPECCHBHLIMH HEAMH M B3IVISIIAMH, C OTKPBITHSIMH OTE€YECTBEHHBIX YYEHBIX, C
JOCTHXKEHHSIMH OTEUECTBEHHOH HAYKH U TeXHUKH, C HOBBIMH NPO(ECCHAMH.

IIporpaMma Kypca OpHEHTHpYET y4YMTels Ha JlajbHelllee COBEpIICHCTBOBAHHE YK€ YCBOCHHBIX
oOyyaromumucs 3HaHHMH M ymeHuit. s 9TOro BCsl mporpamMma IEiTHTCS Ha HECKONBKO pasienoB. B
IporpaMMe BbLIEJI€Hbl OCHOBHBIE pa3/ebl IIKOIBHOIO Kypca (H3HKH, B Havale H3YYCHHs KOTOPBIX ¢
YYallMMHCS MOBTOPSIOTCS OCHOBHBIE 3aKOHBI M (hopmynbl nanHoro pasgena. [Ipm momGope 3amay mo
KaXJA0My  pasmely  MOKHO — MCIO/IL30BaTh  BBIYHCIHMTENbHBIE,  KadyeCTBEHHblE, TIpadHyYecKHe,
9KCIIEPUMEHTAIBHBIE 3a/1a9H.

B navane usydeHus Kypca jaercs ABa ypoKa, LETbI0 KOTOPBIX AB/ACTCH 3HAKOMCTBO yYalllUXCH C
MOHATHEM «3a/1a4ay, X Kiaccudukanuell 1 OCHOBHBLIMH criocobamu penieHus. Bosblioe 3HaYeHne Jaercs



aNTOPHTMY, KOTOPBIH (OPMHPYET MBICIHTE/IbHBIC ONEPALMA: AHAIM3 YCIOBHA 3aJauH, J0TAfKa, MPOEKT
PELIEHH, BBIIBIKCHHE THIIOTE3bI (PEIIeHHE ), BBIBO/I.

IIpunuunb1 0T60pa coaep:KaHUA H OPraHU3aNUN Y4eOHOr0 MaTepHaIa

* COOTBETCTBHE COJEPIKAHHS 3a/1a4 YPOBHIO KJIACCHUYECKOH (DM3UKH, BBLIEPIKABIIMX IIPOBEPKY
BPEMEHEM, a TAKXKE€ YPOBHIO Pa3BHTHs COBPEMEHHOH (HM3HKH, C BO3MOMKHOCTLIO IIOCTPOEHHUS B MpoLEcce
pelieHHsl (QU3HUECKAX H MATeMaTHYeCKHX MOJENCH H3y4aeMbIX OOBEKTOB C Ppas3IHYHOH CTENEHBIO
ACTaJIM3allUH, pPEalU3yCMOH Ha OCHOBE IIPHMEHEHHS: KOHKPETHBIX 3aKOHOB (GH3HYECKHX TEOpPHI,
bynnameHTanbHBIX (QH3MYECKHX 3aKOHOB, METOJIOJIOTHYECKMX TMPHHIMIIOB (H3MKH, a TaKKe METOIOB
9KCIICPHUMEHTAIbHOM, TEOPETHUECKOH H BBIYUCIINTE/IbHOH (DH3HKH;

. COOTBETCTBHE COICpKaHHA M (OPM INpeIbABICHUS 3a7ad TPeOOBAHHAM IOCYIapPCTBEHHBIX
Iporpamm 1o Qpus3uke;

. BO3MOXKHOCTE OOy4YeHHMs aHaIM3y YCIOBHH OSKCIICPHMEHTAILHO HAOIONAeMbIX SBJICHHIA,
paccMaTpuBaeMBbIX B 3aJ1a4e;

. BO3MOXKHOCTb (DOPMHPOBAHMA IIOCPEICTBOM COJEPIKAHMs 33/@9 W METONOB HMX pelIeHHs
Hay4HOI'0 MHPOBO33PEHHS MW HAYYHOI'O I0AX0/a K HM3YUEHHIO SBJICHHH IPHPO/bI, aNeKBATHBIX CTHIIIO
MBILUICHHSA, B paMKaX KOTOPOro MOeT OBITh pellieHa 3a1ava;

. JKU3HEHHBIX CUTYallHH ¥ Pa3BUTHS HAYYHOTO MHUPOBO33PEHHS.

Ilpeyiaraempli  Kypc OpHEHTHUPOBAH HAa KOMMYHHKATHBHBIH HCCIIEIOBATENBCKHH IMOJXOI B
0Oyd4eHHH, B KOTOPOM IpPOCIEKHBAIOTCH CJEAYIOIIME OTallbl CYOBEKTHOH eATENBHOCTH yYallHXCs H
YYHUTEJIA: COBMECTHOE TBOPYECTBO YUHTE/IS M YUALIUXCH 110 CO3/1aHMIO (PU3HUeCKOH mpoOIeMHOM CHTyaluu
WM JEATENBHOCTH MO MOAGOpY UMKIA 3a1a4 IO H3y4aeMOH TeMe — aHAIH3 HalJIeHHOH npobieMHO
CUTyauun (3azauu) yerkoe (opmynupoBaHune (H3MUECKON 4acTH NpoGneMmbl (3a7auyd)  BHIABHKCHHE
THIIOTe3 pa3paboTka Mojened (pu3MyecKHX, MaTeMaTHYECKHX) IIPOTHO3UPOBAHKE PE3YJIBTATOB PA3BHTHS
BO BPEMEHH OKCIEPHUMEHTAIbHO HAOIOMaeMbIX SBJIEHUN IIPOBEPKa H KOPPEKTHPOBKA THIOTE3 —
HaXOXJCHHE PEIICHHH [POBEpPKa M aHAIM3 PEIEHHH — IIPEeIIOKEHHs I10 UCIIOIB30BAHHMIO [OTyUeHHbIX
PE3yNbTaTOB Ul IIOCTAHOBKH M pELICHHs JPYrHX MOpodlieM (3a7a4) IO H3ydaeMOH TeMe, [0 paHee
M3Y4EHHBIM TeMaM Kypca (QH3HKH, a TaKkKe M0 TeMaM JAPYrHX IpeMETOB €CTeCTBEHHOHAYYHOrO MMKIIA,
OIICHKA 3HAYCHHUA.

O0mue peKoMeHIALMH K POBEICHHIO 3aHATHI

IIpu u3yyeHHH Kypca MOTYT BOSHHKHYTh METO/IHYECKHE CIIOKHOCTH, CBA3aHHBIE C TEM, YTO 3HAHMIl
1m0 GONBUIIMHCTBY Pa3feNoB Kypca (M3MKH Ha YPOBHE OCHOBHOM LIKOJIbI HEJOCTATOMHO JUIA OCO3HAHHOIO
BOCIIPHATHSA PsAjla PACCMAaTPHUBAEMBIX BOIIPOCOB M 3a/1au.

bonbmas vacte Martepmana, cocraBisIOmas COAEpKAHHE MPHKIATHOTO Kypca, COOTBETCTBYET
roCy1apCTBEHHOMY 00pa3oBaTe/IbHOMY CTaHAApPTy (U3HUYECKOTo 00pa3oBaHMs Ha IPOMHILHOM YPOBHE, B
CBA3H, C 4€M KypC HE CTOJILKO PacIIMpsAeT KPyr PEIMETHbIX 3HAHMH y4alllUXcs, CKOJIBKO yIriyO/seT ux 3a
CHET yCHJICHHS HEMPEIIMETHLIX MHPOBO33PEHYECKOM U METOI0/I0THYECKOH KOMIOHEHT COJIEP/KaHHUSL.

Metoab! u oprannzaunonubie Gopmbl 00yyeHHs

s peanusauun uenedl M 3amad JaHHOrO NPHKJIAAHOTO Kypca MPEAIONaraercs HCMoIb30BaTh
crefyromue (GOpMBI 3aHATHH: NPAKTUKYMBI 10 PEUICHHIO 3a1ay, CAMOCTOSTETbHAS paboTa yduammxcs,
KOHCYJIbTaluH, 3a4eT. Ha 3aHsTHSIX NPUMEHSIOTCS KOUIGKTHBHBIE H WHAMBUIYaIbHble (OPMBI PabOTH:
MOCTAHOBKA, DPENICHHA W OOCYKACHHS PpelleHHs 3akad, MOATOTOBKA K €IMHOMY HAIHOHAILHOMY
TECTHPOBAaHHUIO, MOAOOP M COCTaBJeHHE 3aJa4 Ha TeMy W T.1. lIpeamonaraercss TakKe BBIIOJHEHHE
JOMAIIHKX 3aJaHuil [0 peLICHHIO 3ajauy. JloMuHaHTHOH Ke (OpMOIl yuYeHHs [OIIKHA CTaTh
HCCIIe0BATENbCKAS JIEATEILHOCT YYEHHKA, KOTOPas MOKET OBITh pealH30BaHa KAK Ha 3aHATHSX B Kiacce,
TaK H B XOA€ CaMOCTOATENbHOH paboThl yuaumxcs. Bee 3aHATHS JO/KHBI HOCHTH IPOGIIEMHBI XapakTep H
BKJTIOYATh B €05 CaMOCTOSTEIbHYIO paboTy.

Meronsr oOy4eHus, NpuMeEHseMble B paMKax [PHKIAZHOTO Kypea, MOTYT H JIOJKHBI OBITH
AOCTAaTOYHO pasHooOpasHbiMU. [lpekne Bcero 95ro  McciaeoBarenbckas paboTa CaMHX — yHamIuxcs,
cocTaplieHue 00o0malomuX TabIHL, a TaKKe MOArOTOBKA W 3aUIMTA YYAIMMHCS AITOPUTMOB pElIeHHS
3amayd. B 3aBUCHMOCTH OT HHIHBHAYJIBbHOIQ TIIJ1aHa YHHTCIb [J0OJOKCH MpcajiaraTb ydamumces
TIOATOTOBJICHHBI UM II€PEYEHb 3a1a4 Pa3IHYHOrO YPOBHSA CI0KHOCTH.

IToMiMo  HCCIeI0BATENBCKOIO  METOAA LENeco00pasHO HCHONb30BAHHE YACTHIHO-TIOMCKOBOTO,
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npoOAEMHOTO M3JI0XKEHHS, a B OT/IEJIBHBIX CIydasx HHPOPMAIHOHHO-H/UTFOCTpaTHBHOTO. [locnennui MeTox
IPHMEHAETCSI B TOM Cllydae, KOrJa Yy Y4Yalluxcs OTCYTCTByeT Oasa, NO3BOJIAIOINAA HCIOIb30BaTh
IPOIYKTUBHBIE METOIBL.

Cpeacra o0yueHus
OCHOBHBIMH CpeJICTBaMH 00YYeHHs IIPH H3YUSHHH PUKIAJHOTO Kypca SBIIIOTCA:

. Ousnyeckue npudopsI.

. ['padmyeckne namoCTpanuy (CXeMbl, YEPTEKH, PaPHKH).
. JuakTuyeckne MaTepuaIbl.

- VueOHUKH GU3MKH U1 CTAPIIMX KJIACCOB CPeiHEH KO
- VYueburle nocobust o ¢usuke, cOOPHUKH 3a1a4.

Opramﬂauuﬂ CAMOCTOATEILHOMH paﬁOTbl
CamocTosTenpHas paboTa MpPEeANoIaraeT Co3JaHHe JHJIaKTHYECKOro KOMIIJIEKCa 3ajay, pelleHHbIX
CaMOCTOSTENBHO Ha OCHOBE MCIIO/IL30BAHUS KOHKPETHBIX 3aKOHOB (DM3MUECKUX TEOPHH, QyHIaMEHTAIBHBIX
(GHU3MYECKUX 3aKOHOB, METOJOJIOTHYECKHX MPUHIMNOB (DU3MKH, a TaKKe METOM0B IKCIEPHMEHTAIBHOM,
TEOPETHYECKOH M BBIMHCIMTENbHOH (H3MKM M3 pa3IM4YHbIX COOPDHHKOB 3aJa4 ¢ OpHEHTauHed Ha
npoduibHOe 00pa30BaHUE yYaAIIUXCA.
OxuaaeMbIMH pe3y/IbTATAMH 3aHATHIH ABIAIOTCSA:

. paciiupeHue 3HaHUH 00 OCHOBHBIX aJITOPUTMAax pelIeHUs 3a/a4, pa3IuYHbIX METOAax
IpHeMax pelleHus 3a1ady;

. Pa3BHUTHE [T03HABATE/IBHBIX HHTEPECOB, HHTEJIJIEKTYATbHBIX H TBOPUECKHX CIIOCOOHOCTEH Ha
OCHOBE OIIbITA CAMOCTOSITEIBHOr0 PHOOPETEHUS HOBBIX 3HAHUI, aHATH3A U OI[EHKH HOBOH HH(OpMAIHH;

. CO3HATEIbHOE CaMOOIIpe/Ie/IeHHe YYEHUKA OTHOCHTENIbHO NPpOoQuIIs JalbHeimero obyuyeHus
WM TIPO(ECCHOHATBHON 1eSTeTbHOCTH;

. TIOJIyYEHHUE NIPEACTABICHUI O POIM (DM3UKH B IIO3HAHUK MUPA, (PU3MYECKUX U

MaTEMAaTHYCCKHX METOdax MCCJIICIO0BaAHHA.

TpeboBanus K YPOBHIO OCBOCHHS CO/IEPKAHIA Kypca:
VYuamuecs: JODKHBL YMeTh:

- AHAIM3UPOBaTh (PU3NYECKOE SBICHHE;

- IIPOroBapMBaTh BCIIYX pEILCHHE;

- aHAJIM3MPOBaTh NOJIYYEHHBIH OTBET;

- KJIacCH(PULUPOBATh NPeUIOKEHHYIO 3a1a4y;

- COCTaBJIATH HpOCTCI‘:iHIHX 3aJayvH.

- TIOCJIEIOBATENILHO BBINOJIHATh U MPOrOBAPHBATH JTAITbI PEIICHHS 3aJa4l CPeJHEel TPYIHOCTH;
- BBIOMpATh PallMOHATLHBIN cr10CO0 pelleHus 3a1a4u;

- pewmaTb KOMOMHHUPOBAHHBIE 3a1a4H;

= BJIaICTL pa3/IM4YHBIMH METOJIAMH PEIICHHA 3a71a4. aHAJTIHTHYCCKHUM, l"paliJI/I‘-IeCKI/IM,
SKCIIEPUMEHTAIBHBIM U T.]I.,
BJIagCTh MCTOOaMH CaMOKOHTPOJIA H CAMOOLICHKH

2. Y4yeOHO-TEeMAaTHYECKHH IJIAH

Ne HawnMeHoBaHHe TeMbl KonuuectBo yacos
BCEro TeopHs IIPaKTHKa
1 Brenenue. 3
1.1 | Ilcuxonoruyeckas noaroroska. Mapopmanuonnas 1
INOJAI'OTOBKA.
TexHuyeckas noAroToBKa.




1.2

MeTomnyeckas IIOJATOTOBKA K peuIeHuIo
3aJgaqd.

duznveckue SBICHUS.

90

2.1

MeToabl HAy9HOI'O IIO3HAHUS

Hayunvie MemoObl nO3HaHus OKPYAHCAIOUeo
mupa. basoevie usuueckue serutunel 8
MeXaHuxe, ux eouHuybl.

2.

MexaHH4ecKHe sBJIEHHS.

Kunemamuxa. JJunamuxa. Cunet 6 npupooe.
Paboma, mowyHocms, snepzus. 3axonvi
coxpanenusi umnyibea u snepauu. I uopocmamuxa.
Mexanuyeckue konebanus u 601HbL.

15

10

2.3.

Temnnosble sABJICHUS.

Monexynapnasn gusuxa. Tepmoounamuxa.
Monexyaapras cmpykmypa eewgecmsa (Cmpoenue
amoma. Aepezamuble COCMOANUA GCUIECMEA).

Cmamucmuueckue 3aKoHOMePHOCIU 6 MONEKYIAPHOT
pusuxu. Ocnoenoe ypasnenue MKT. Temnepamypa.
Onepaust menno6o20 O6udICeHUa Moiekyi. Ypasnenue
COCMOAHUA UOCANTLHOZ0 2a3d.

Bzaumnvie npeepavyenus dcuoKocmen u 2azos.
Teepovie mena. Ilepauiii 3aK0H MePMOOUNAMUKU.

Tennosvle Osuzamenu. Bmopou 3axkon
mepmoOUHAMUKU.

15

10

2.4.

DNEKTPHYECKHE ABJICHUS.

DneKmpoouHaMUKd

Cuna 2aexmpoMaznumno20 83aumMoodetcIngus
HEeNOOBUINCHBIX 3APAO0E. DHepeust INeKMPOMASHUMHOZ0
83AUMOOCUCMBUA HeNOOBUNCHBIX 3APAO0E.
Hocmosinubiil 21ekmpuveckutt mok. Macnemusm.
OnexmpomazHemusm.

21

15

2%,

KonebarenpHble SBIESHHS.
Konebanus u 6onmbl.

2.6

OnTuueckue sSBJIEHHS.
Onmuxa.

12

2.7

KBanTOBas (hM3MKa U 3J1€MEHTHI aCTPO(PU3UKH
Amomnasn ¢pusuxa. Qusuxka amomHo20 A0pa.
Dnemenmapmule 4acmuybl.

15

10

[ToBTOpenune
DKCIepHUMEeHTAILHBIE 3aaHUS.
TpeHupoBOYHEIE HTOTOBLIE pabOThHI

Hmozo

102

335

67




3. Conepixanue Kypea
Beegenne (3 4)

Duszuveckas 3a1aya.
Knacendpuxanns 3agaq (1 4)

Yro takoe dusuueckas 3ajaua. Cocra Quamdeckoil 3agaun. OU3nyeckas TeOPHs H PelleHHe 3a1ad.
3HaueHue 3aa4 B O0OYUYEHHUH U KH3HH.

Knacenpukanus Qusuyeckux 3anad mo TpeGOBaHHMIO, COAEPKAHUIO, CHOCOOY 3aMAHHA M PellIeHHs.
[Ipumeps! 3anau Bcex BUJIOB.

Cocrasnenue pusmyecknx 3anad. OcHOBHbIE TpeOOBAHHS K COCTABICHHIO 3a1a4. Crioco6bl H TeXHUKA
cocTaBleHHA 3a1a4. [IpuMeprl 3a1a4 Bcex BHIOB.

IIpaBnia u npueMb! pemenusi PU3HYECKUX 32724
(29)

Obume TpeGoBanus npu pemeHHN GUIMHECKHX 3a71a4. DTallbl perieHns GH3HIecKol 3anaqn. Pabora
C TEKCTOM 3a/la4d. AHAIN3 (U3NYECKOTO SBICHUA; (OPMYIHPOBKA MICH * DelIeHHs (IUIAH PEIUCHHS).
Bemonnenve miana pemenns 3axadd. Yncinosoii pacuer. Mcnonb3oBanue BbIMCIHTENBHON TEXHUKH UL
pacyeToB. AHaJIM3 pelIeHus H ero 3Havenue. OopmieHHe peleHus.

Tumidnple HEOCTATKM NP PEICHHH M O(GOPMIICHHH pelleHHs (U3MYCCKOM 3ajaum. Hzyuyenue
MPUMEPOB PENICHMA 3aja4. Pasnuydble npueMbl M CrocoObl pENICHHS: AITOPHTMBL, AHAIOTHH,
F€OMETPHYECKHE NpHeMbl. MeToa pasmepHOCTeH, rpaduyeckre pelIeHus U T. 1.

Mexanuka — 15 yacosn
Kunemarnka (5 4)

OCHOBHBIE 3aKOHBI U IIOHSITHS KHHEMATHKH.

Pelenne pacueTHbIX W rpauyeckux 3a1ad HA paBHOMEPHOE JABHIKeHHe. MaTeMaTHyecKas 3aruch
ypaBHeHHS IBHKeHHs. ['paduk nsmxenus. ['paduk ckopoctu. Permrenue 3amau ma PaBHOYCKOpPEHHOE
JIBHJKEHHE.

JIBrKeHHe 110 OKpYKHOCTH. Pelnenue 3amau.

JAnHaMHKa B cTaTHKA
(S4)

Koopauuatuelii Meron peulenns 3anad mo Mexanuke. PellleHHe 3aqay Ha OCHOBHBIE 3aKOHBI
AMHAMUKH: HpIOTOHA, 3aKOHBI JUIA CHJI THIOTEHHS, YIIPYrOCTH, TPEHHS, COIPOTHB/IEHH. Pemenne 3axay Ha
ABHKEHHE MaTEPHAIILHOH TOYKH, CHCTEMbI TOYEK, TBEPIOr0 TeJla [0 ACHCTBHEM HECKOIBKHUX CHIL

3ana4u Ha onpeseeHne XapaKTePUCTHK PABHOBECHS (DH3HUECKHX CHCTEM.

3aja4y Ha NPHHIMUI OTHOCHTENBHOCTH: KHHEMATHYECKHE M JIMHAMHYECKHE XapaKTepUCTHKH
JIBH)KCHHS TeJla B pa3HBIX HHEPLHAIbHBIX CHCTEMAX OTCYETA.

IlonGop, cocrapnenue u pemrenne 10 MHTEpecaM pasIHUHBIX CIOKETHBIX 33139 3aHHMATeJIbHBIX,
SKCIIEPHMEHTAIBHBIX € OBITOBBIM COAECPKAHHEM, C TEXHHUYECKHUM M KPAEBEIYECKHM COIEP/KAHHEM, BOEHHO-
TEXHHYECKHM COJEPKAHHUEM. ‘

DKCKYPCHH € IeNIbI0 0TOOpA JaHHBIX [T COCTABICHUS 3a/1aY.

3aK0HbI COXpaHeHUs
(54)

Knaccudukauus 3anad mo MexaHHKe: pelleHMe 3ajay CpeICTBAMH KHHEMaTHKH, THHAMHKH, C
TIOMOIIBIO 3aKOHOB, COXPAaHEHHSI.

3aj1a4u Ha 3aKOH COXPAHEHHs MMIIYJIbCa H PEAKTHBHOE [BMKEHHe. 3a1adu Ha omnpezeieHne paboTel 1
MOIIHOCTH. 3a/[a4H Ha 3aKOH COXPAHEHHs! ¥ [IPEBPALIEHHS MEXaHHYECKOH JHeprUm.

Pemenne 3ana4 Heckonbkumu criocoGamu. CocTaieHne 3a1a4 Ha 3a1aHHbIC 0GbEKTHI MM SBICHUS,
BsaumonpoBepka pemaeMpIx 3agad. 3HAKOMCTBO ¢ OpUMEpaMH pPCLICHUSA 3aJad 1[I0 MeEXaHHKe
pecny0IMKaHCKHX H MEKyHAPOIHBIX OJHMITHA/L



Koncrpykropckue 3a1a4yu U 3a1auu Ha MPOEKTHI: MOJIEh aKCelepoMeTpa, Moenb MasTHHKa Pyko,
MOJENb KPOHIUTEHHA, MOJENb IIYIIKH C IPOTHBOOTKATHBIM YCTPOMCTBOM, IPOEKTHI CAMOIBHIKYIIMXCH
TEJIEKEK, IIPOEKTHl YCTPOHCTB JUI HAOIIOACHHA HEBECOMOCTH, MO/IE/Ib ABTOKOJIe0ATEbHON CHCTEMBI.

Tennosoble siBienus (15 4)

Ctpoenne u cBOHCTBA Ia30B, JKHAKOCTEH H TBEPABIX TeEJI
(54)

KayectBeHHple 3ajlaul Ha OCHOBHBIE I[IOJIOKEHHS H OCHOBHOE YyPaBHEHHE MOJEKYJIAPHO-
kuHeTH4ecKor Teopur (MKT). 3anauyn Ha omicaHHe MOBEJIEHMS HIEAILHOIO ra3a: OCHOBHOE YpaBHEHHE
MKT, onpenenenne ckopocTH MOJIEKYJI, XapaKTEPHCTHKH COCTOSHMUSA I'a3a B M30IPOLIECCaX.

3agaus  Ha CBOWCTBA [apoB: HCIONb30BaHHME ypaBHeHHs Menzaeneea — Kiameiipona,
XapaKTePUCTHKA KPHTHYECKOTO COCTOSHMSA. 3a/aud Ha ONMCAHME ABJIEHHH NOBEPXHOCTHOTO CIos; paborta
CHJI IIOBEPXHOCTHOT'O HATSKCHMS, KAIlMJUISAPHBIC SBJICHUS, U30BITOYHOE A4BJICHHC B MBUIBHBIX ITY3BIPAX.
3ana4yu Ha ONpeseeHHe XapaKTEPUCTHK BIAKHOCTH BO3/IyXa.

3azauu Ha onpe/eseHNe XapaKTePHCTHK TBEPOro Teja: abCOMIOTHOE H OTHOCHTENBHOE YUTHHEHHE,
TEIUIOBOE paCIIMPEHHE, 3aac IPOYHOCTH, CHJIA YIIPYTOCTH.

KavecTBeHHbpIE M KOIMYECTBEHHBIE 3a/1a4d. YCTHBIA IHAIOr IPH PEIIEHHH KayeCTBEHHBIX 3aad.
['papuyeckue u SKCIIEPHMEHTANIbHBIE 38/1a4H, 3818491 OBITOBOTO COIEPKAHHS,

OcHOBBI TEPMOJAMHAMHKH

(10 4)

KombuHupoBanHbIe 3a1a4H Ha IEPBBIi 3aKOH TEPMOAWHAMHKH, 3a/1aui Ha TEIUIOBLIE JBUIATEIH.

DKCKypcHs ¢ 1eNbio ¢00pa TaHHBIX [UIS COCTABJICHHS 3a/1a4.

KoncTpykTopckue 3ajauM M 3amaud Ha IPOCKTHI: MOJENb TIa30BOTO TEPMOMETpa; MOJEIb
NPENOXPAHUTENBHOIO KilallaHa Ha OIpe/Ie/IeHHOe JaBJIeHHe; IIPOSKTEl HCTIOIB30BAHMS ra30BhIX MPOLECCOB
A1 TIOJIa9i CUIHAJIOB; MOZEIb TEIIOBOM MALIMHBL; IPOEKTHI IPAKTHUECKOTO ONPE/IEJIEHUs Paliyca TOHKHX
KaIlHJUIIPOB.

JJIeKTpHYecKHe siBJIeHus. (21 4)

JaekTpuyeckoe moge (3 v)

XapakTepuCTHKa PELICHHM 3a/1a4 pas/iesa: o0luee u pa3sHoe, IPUMEPBI ¥ IPHEMBI PeIleHHs.

3anaun pasHBIX BHIOB Ha ONHCAHHE OJJIEKTPUYECKOrO MO0/ Pa3sTHYHBIMH CPEJICTBAMH: 3aKOHAMH
COXpaHEHHs 3apsaa H 3aKOHOM KyJioHa, CHIIOBBIMH JIHHHSAMHE, HAPSKEHHOCTHIO, PA3HOCTBIO IIOTEHIIHAJIOB,
3Heprueil. Pelienne 3a/1a4 Ha ONMHCAHUE CHCTEM KOHICHCATOPOB.

IMocTossHHBI YTeKTPHYECKHI TOK .

(12 1)

3ama4i Ha pa3IMYHBIC IIPHEMBI pacyeTa COMPOTHBIECHHS CIIOKHBIX 3JIEKTpUYECKUX Iened. 3anaqu
Pa3HBIX BUJIOB «a OIMCAHHE 3JIEKTPHYECKUX LIeTeH MOCTOSHHOTO 3JEKTPHYECKOr0o TOKA ¢ MIOMOIIBIO 3aK0HA
Oma s 3amkHyTOH wHenu, 3akoHa J{xoyms — JleHua, 3aKOHOB I0C/IEI0BATENBHOIO H MNApaLIeNbHOTO
coeauHeHudt. O3HakomyieHHe ¢ npaBuiaMH Kupxropa npu pemenun 3agad. ITocTaHoBKa H pelueHue
(QPOHTANBHBIX 3KCNEPUMEHTANBHBIX 3a/a4 Ha OIpeaeseHHe OKa3aHHil npubOpOB INpH H3MEHEHHH
CONPOTHBIICHHS TE€X MM HHBIX YYACTKOB LIENH, HAa OIpe/Je/eHHe CONPOTHBICHHH y4acTKOB LIEIH H T. 1.
Pemenue 3anaq na pacuer yuactka nenu, umeromeii DJ1C.

3ajayn HAa ONKMCAHHE MOCTOSIHHOIO 3/IEKTPHYECKOrO0 TOKA B OJIEKTPOJINTAX, BAKyyMe, rasax,
IOJTylIPOBOIHUKAX: ~ XapAaKTEPHCTUKA HOCHUTE/ICH, XapaKTepHCTHKAa KOHKPETHBIX SBIEHHH ©  JIp.
KauecTBeHHBIE, IKCIIEPUMEHTAIBHBIE, 3aHUMATEIbHBIE 3aJaud. 3aJa4¥ ¢ TeXHHIECKHM CoZlepiKaHHeM,
KOMOMHHMPOBaHHBIE 3a/1a4H.

KoHCTpyKTOpCKHE 3anauM Ha IIPOEKTbI: YCTAHOBKA /I HAIPEBAHHS JKHIKOCTH Ha 3a/JaHHYIO
TEMIICPATYPY, MOJE/Ib ABTOMATHYECKOTO YCTPOHCTBA C 3JICKTPOMAIHUTHBLIM peJie, [POEKThl M MOZENH
OCBCIICHHMA, BBIIPAMHUTE]IL M YCHIIUTE/b Ha I10/1y[IPOBOAHHKAX, MOJIEIH H3MEPUTEIBHBIX IIPUGOPOB, MOIEH
«YEPHOTO AMHKAY,



MaruuTHoe noJie (6 4acoB)
3amaun pa3HBIX BH/IOB Ha ONHCaHHE MarHUTHOTO IOJIA TOKA M €ro AeHCTBHA: MarHUTHAs MHIYKLHA H
MarHMTHBI MOTOK, cua AMnepa u cuia JlopeHua.
Pemmenne Ka4ecTBEHHBIX DKCIEPUMEHTATBHEIX 3a1a4 C MCIOIL30BAHUEM 3JIEKTPOMETPA, MArHHTHOI'O

30H/a ¥ Apyroro 000pyI0BaHHs.
KoaebdaTeabHble saBaeHus (9 1)

DJICKTPOMATHHTHbIC KO/IEOAHHA H BOJIHBI
(9 )

3agauu pa3HBIX BHJOB HA ONHCAHHE SIBJICHHS  JIEKTPOMArHUTHOH  HMHAYKLHMHM: 3aKOH
3NIEKTPOMArHWTHOH MHYKIMH, NpaBuiIo JIeHIa, HHIYKTHBHOCTb.

3agayM Ha NMEPEMEHHBIH JIEKTPHYECKUH TOK: XapaKTEePHUCTHKH IEPEMEHHOIO IEKTPHYECKOrO TOKa,
JIEKTPUYECKUE MALIMHEL, TpaHchopMaTop.

3ajgaun Ha ONHCAaHHE pA3TMYHBLIX CBOICTB JJIEKTPOMAarHUTHBIX BOJH: CKOPOCTb, OTpPaKeHHE,
NpeJIoOMIIeHHe, HHTepdepeHus, TudpaKkius, NoasIpu3anns. 3a1a4d 10 reOMeTPHIECKOH ONTHKE: 3epKasa,
onrryeckue cxeMbl. Knaccuduxanus 3anad mo CTO u npumepsl UX peLieHusl.

3ana4yy Ha onpe/e/IcHHe ONTHYECKOH CXEMBI, COJEpKAIEHCA B «UEPHOM SALIMKE». KOHCTPYHPOBAHHE,
NpHeMbl U TpUMEphl pelIeHHs. [ pyIIoBOe M KOJUIEKTHBHOE pEeLIeHHE 3KCIIEPUMEHTAIBHBIX 3a/a4 C
HCIIONB30BaHHEM OcCIMUTOrpada, 3BYKOBOIO reHeparopa, TpaHcopMmaTopa, KOMILIEKTa MpHOOPOB s
H3YUYCHHSA CBOHCTB JIEKTPOMArHUTHBIX BOJIH, JIEKTPOH3MEPHTEIBHBIX TPHOOPOB.

DKcKypeHs ¢ 1enbio cOopa JaHHBIX ISl COCTABJIEHHUS 3a/1a4.

KoncTpykropckue 3ajaud M 3aJayd Ha TMPOEKTHI IIOCKHI KOHICHCATOpP 3aJaHHOM €MKOCTH,
reHepaTopbl pPa3aM4HbIX KoneOaHui, mnpubop Is HM3MEpeHHs OCBEIIEHHOCTH, MOJENb IepeIavyn
3NIEKTPOIHEPTHH H JIP.

OnTtuveckue apaeHus(12 1)

3aKOHBI OTPa)KEHHs M IIPETOMIIEHHS CBeTa. X011 Ty4eil B TOHKO# uH3e. Dopmyia TOHKOMN JTMH3bI.

KsanToBas pusuka ( 15 yacos)
3ajaqy pa3sMTHYHBIX BH/I0B HA 3aKOHBI KBAHTOBON (DH3HKH.
@oton. JlapneHue ceera. YpaBHeHue DiHIITeHHA 115 hoTodhdeKTa.
IlpumMenenune moctynaros bopa i1 pacuera ITHHeHUYATLIX CIEKTPOB HU3JIyYEHHS] M IOIJIOIIEHHS 3HEPIHH
BOIOpOaONnOoA00HEIMEI aToMaMu. BosHbl ne-bpoiins s knaccuyeckoi U pesIsTHBHCTCKON YacTHII.
AToMHOe s1po. 3aKOH paJMOAKTHBHOTO pacnaja. [IpuMeHeHHe 3aKOHOB COXpaHEHHs 3apsa,
MacCOBOI0 YHCJIa, HMITYJIbCa H HEPIUH B 3a7a4ax O SACPHBIX IPEBPAICHUAX.

O6Gobmarommue 3aHATHS 110 METOAAM H NPHEMAM pelleHHs PU3HIECKHX 32144,

IloBTOpenmue.
( 9uacoB)

4. KaueHaapHo - TeMaTH4eCKO€ VIAHUPOBAHHE

Ne Conep:xanue Koamyecrpo | [lnanoBbie cpokm
3aHATHS 4acoB NPOX0KIEHHUS
1 Icuxonoruueckas MOArOTOBKA. 1 08.09.18

HudopmanonHas moaroToBKa.
TexHuueckas MOArOTOBKA.

1 MeTtoauyeckas MOAroTOBKA K PELICHUIO 381y, 2 08.09.18
2 MeTo1bl HAY4YHOT O ITO3HAHHKS 3 15.09.18
Hayuneie memoodwvt nosnanus okpyscaiouezo
mupa.  baszoevie  ¢husuveckue  eenununvl 6
Mexanuke, ux eounuybl.
Mexannueckue sijienus — 15 g
3 OcHOBHBIE 3aKOHBl M TOHSATHS KHHCMATHKH. 3 22.09.18




Pemenne pacueTHBIX W IpaMyecKUx 3a1ay Ha
pPaBHOMEPHOE JIBHKEHHE.

4 I'padpuyeckue 3amaum Pemenuwe 3amay  Ha 3 29.09.18
pPaBHOYCKOPEHHOE JBHIKECHHE.

5 KoopauHaTHBI MeTO/ peleHus 3a/1a4 1o 06.10.18
MexaHMKe. Pemmenue 3a1a4 Ha OCHOBHbIE 3aKOHbI 3
JMHAMUKH: HbIOTOHA, 3aKOHBI U1 CHJT TSTOTEHHUS,
YIIPYIOCTH, TPEHHUS, COIPOTHBIICHHSL.

6 3aj1auy Ha ONpEeJe/ICHHE XapaKTePUCTHK 13.10.18
PABHOBECHS (DU3HUYECKHX CHCTEM. DIIEMEHTEI 3
cTaTHKH. MOMEHT CHJIbl. Y CTIOBHSI PABHOBECHS.

7 3aauM Ha 3aKOH COXPaHEHHs HMITYJIbCa H 3 20.10.18

PEAKTUBHOE JBHIKEHHE.

TenaoBbie siBjeHns — 154

8 CTtpoeHue U CROHCTBA ra30B, XKUAKOCTEH U 27.10.18
TBEPIBIX TEJ 3

9 KomOuHHpoBaHHBIE 3a1ayd Ha NEpPBbIH 3aKOH 3 03.11.18
TEePMOIHMHAMHUKH.

10 I'paduueckue 3amaun ) 3 10.11.18

11 3ajaun Ha ONMCAHHE MOBEACHHUS HJIEAILHOIO 17.11.18
rasza: ocHoBHoe ypasHenue MKT, onpenenenue 3
CKOPOCTH MOJIEKYJI, XapaKTePUCTHKH COCTOSHHS
rasa B H30Ipoleccax.

12 3aza4u Ha ONpe/ie/ieHHe XapakTePHUCTHK TBEPIOro 24.11.18
Tena: abCoNIIOTHOE M OTHOCHTENBHOE Y/UIHHEHHE, 3
TEIUIOBOE pacCIIMpPEHHe, 3arnac MPOYHOCTH, CHIIA
YOPYTOCTH.
DeKTpHYeckoe sipjieHne — 21 g

13 3agayn  pasHbIX BUIOB  Ha  OIMCaHUE 3 01.12.18
NIEKTPUYECKOTO MO/ PA3/IMYHLIMU CPE/ICTBAMH:
3aKOHAMH COXpaHEHHs 3apsjaa u 3akoHoM Kysona,
CHJIOBBIMH JTHHHSMH, HAIIPSHKEHHOCTBIO.

14,15 3anayu Ha pa3IHYHbIC IPHEMBI pacyeTa 6 08.12.18

COIPOTHBJIEHHS CIIOKHLIX JJIEKTPHUYECKHX 1IETICH. 15.12.18
16 Pemenne 3amau Ha pacyer yyacTka LemH, 3 22.12.18
umeronieii DJIC.
17 3amauun Ha OnucaHnue IIOCTOSIHHOTO 3 29.12.18
JNEKTPHYECKOIO TOKA B 3MEKTPOTHTAX, BaKyyMe,
rasax, [0JIylIPOBO/IHHKAX.

18,19 3ajays  Ha  pacdyeT  MAarHUTHOrO  IOJIS. 6 12.01.19
rpaduuecKue 3a1a4H. 19.01.19
Koaebateabnbie siBjiennst — 9 4

20,21 Mexannyeckue Kosiebanus . 6 26.01.19

02.02.19
22 BoJHBL 3 09.02.19
Onrnyeckue siBjeHus- 12 4

23,24 3agaud 10 IeOMETPUYECKOM ONTHKe: 3epKaa, 6 16.02.19
OITHYCCKHE CXEMBI. 23.02.19

25,26 3amaun  Ha ONMCAHHE pPa3IMYHBIX  CBOMCTB 6 02.03.19
3NEKTPOMArdHUTHBIX BOJIH: CKOPOCTh, OTPaKeHHE, f 09.03.19

npeioMiieHHe,  HUHTepdepeHius,  Audpakims.
HOJISIpU3aI .




KpanroBas ¢pusnka — 154
7 KopnycKy/IsspHO-BOIHOBOH  AyanusM. ['unoresa 3 16.03.19
I1nanka
28,29 Ssnenue porosrddexra 6 23.03.19
30.03.19
30 Crtpoenue aroma. Onbit Pesepdopua. TTocrynarsr 5 06.04.19
bopa
al PannoakTHBHBIC IIPEBpAILEHHs ATOMHBIX SIEP. 3 13.04.19
SepHLIC peaKiu
[TosTOpeHue -9 4
32 3amayy Ha OCHOBHBIE YpPaBHEHHS KHHEMATHKH 2 20.04.19
33 3amaun Ha OCHOBHBIE 3aKOHbI JIMHAMHKH. 2 27.04.19
34 3ama4n Ha NPUHIKI OTHOCHTEIBHOCTH. 1 04.05.19
35 3azauy Ha ONMCAaHHE TOBEIEHNUS HIealbHOrO ra3a. 1 11.05.19
36 3amaun Ha CBOMCTBA ImapoB. 3azayd  Ha 2 18.05.19
OTIpe/e.IeHUE XapaKTepUCTHK BJIKHOCTH
BO3IYXA. '
37 3amauy Ha nepBblil 3aKOH TEPMOJIMHAMHUKH. 1 25.05.19
5. TlepeveHn ncnob3yeMoro y4e0Ho-MeTOAHYECKOI0 KOMILIEKTA.
JlurepaTypa s yuureis:
1. Opnos B. JI., Caypos 1O. A. «Metoasl pemenus Gpusndeckux 3ana4» («IIporpaMMbl IMEKTHBHBIX

kypcos. ®isuka. 9-11 knaccel. [Ipodunbraoe obyuenue»). Coctasutens B. A. Koposun. Mocksa:
Hpoda, 2005 .

Sopun H. M. «Dsekrusubii kypc «Metozpl pewenus pusmueckux sanad»: 10-11 xnaccery, M.,
BAKO, 2007 r. (MacTepcKas y4uTels).

EI'D no ¢usuke. 11 knace: yyeGHoe mocodue / E. M. Illynexxko.- M. : BUHOM. Jlabopatopus
snanuit, 2011. — 334 ¢. 6 win. — (['OTOBHMCS K HTOTOBOH aTTECTaIUH).

EI'D-2012. dusuka : TemaTHueckue U TPEHHPOBOYHBIC BApHAHTEI : 22 BapHaHTa : 9- 11 Kiaccsl oj
pen. M. 10. Jlevugosoii. M. : HaumonansHoe obpasosanme, 2011. — 176 ¢. — (EI'D. OUIIN —
IIKOJIE).

EID-2012. du3uka: THIOBBIE IK3aMEHAIMOHHBIE BapuaHThl: 32 BapuanTa: 9-11 xnaccel/ noa
penakimeii M. 10. [lemunogoii.- M. 6 Harmonansroe obpazopanue, 2011

Opnos B. A. OnrumanbHelil OaHK 3a1aHUH JUIA MOATOTOBKH ydallUXcs. EXHHBII rocy1apcTBeHHbIH
sx3amen 2012. dusuka. YuebHoe nocobue./ B. A. Opnos, M. 0. Jlemunosa, I'. I'. Hukudopos, H.
K. XannanoB. — Mocksa: Uuarennexr — Llentp, 2012

M. @. Imitpues, M. 5. FOumza CGopHUK 3a/a4 110 31eMeHTapHOH (u3suke noj penakuued M. @.
HOmutpuesa Mocksa 2004

Ortmuunnx EI'D. ®usuka. Pemenue clokHbBIX 3anad moj penakiueir B. A. Makapora, M. B.
Ceménosa. A. A, Skyter; @UITH. — M.: Unremuext — Lentp, 2011 — 368 c.

Jlurepatypa 1151 Y4eHHKOB

1. ETD mo ¢u3uke. 11 ximacc : yuebnoe mocobume / E. M. lllynexko, A. T. lllynexxo. — M. : BUHOM.

JlaGoparopus 3Hanwmii, 2011.

2. TemaTHyeckue u TpeHHPOBOYHBIE BapuaHThl TecToB EI'D nojx peaaxkuueit GUIIHN.

10



