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IHosicHuTeIbHAA 3aNIHCKA.

IIporpamma  «lIpakTukym mo pemeHuro (QU3MUECKUX 3a/auy» HalpaBleHa Ha CO3JaHHe
yCIIOBUH J7isi opranu3anuu 3Q¢GeKTuBHON cucteMbl moarotoBku k EI'D yuamuxcst 10-11 kmaccos,
CHOCOOCTBYIOLIEH caMoOoIpelesieHu0  o0yJarolmuxcst B BblOOpe crocoba  JalbHEHIero
00pa3oBaHusi, HOCUT XapakTep O0OOIIEHUS M3YUYEeHHOrO MaTephalia 3a KypC CpEeIHEH MIKOJbI U
pacupeHust yueOHOM porpamMmsl.

[{es1bI0 IPOTPaMMBI SIBJISIETCS] COBEPIICHCTBOBAHUE MTO3HABATEIBHOM Chephl 00yUaromuxcs 1
o0ecrieyeHHe TAaKUX YCJIOBUHM, I€ OJApEHHBIH pPEOEHOK CMOXKET JOCTUTHYTh MAaKCHMAJIbHO
BO3MO>KHOT'O JJIs1 HET'O YPOBHSI Pa3BUTHSL.

3ajauu:

v' CdopmupoBars yMeHHUs paboTaTh C pa3InYHBIMA HCTOYHHUKAME HH()OPMAIIUH.

v BbIpaboTaTh HCCICA0BATENCKIE YMCHHUSL.

v TI03HAKOMUTH y4almIUXCs C MCXOAHBIMH (DUIOCOPCKAMU HACSIMH, (DUIMIECKUMH
TEOPUSIMM M HPUCYIIMMH MM CTPYKTypaMH, CHCTEMOW OCHOBONOJAraroIluX IOCTYJaTOB H
IPUHIIUIIOB, TOHATUHHBIM allIapaToM, SMIMPUUECKUM 0a3nuCOM.

v CdopMupoBaTh MPEACTABICHHE O COBPEMEHHON (DU3MUYECKON KapTHHE MHpPa, O MECTe
n3y4aeMbIxX Teopuil B coBpeMeHHoM EKM u rpanunax npuMeHMMOCTH.

v' VYrayOuth WHTEpeC K MPEIMETy 3a CYeT NPHUMCHEHHUS IEATeIbHOCTHOTO MOAXO/a B
W3YYEHUHU Kypca, TOI00pPKE O3HABATE/IbHBIX HECTAHIaPTHBIX 3a/1a4.

v' CdopMupoBarth y ydYallMXCs yMEHHsS HPUMCHATH (HU3UYECKUC 3HAHUS PA3TUIHOTO
YPOBHSL OOILIHOCTH, TaKMX KaK KOHKPETHBIX 3aKOHOB (DPM3MUYECKUX TEOpPHH, (pyHIaMEHTAIbHBIX
(GU3MYECKUX 3aKOHOB, METOIOJIOTHYECKUX NMPUHLHUIOB (DU3MKU K PEIICHUIO 33734 [0 MEXaHUKE,
AIIEKTPUYECTBY, TEPMOJIMHAMUKE, OIITUKE.

v' CdopMupoBath y ydYallUXCS YMEHHS MPUMEHATh METOMAbI 3KCIEPUMEHTAIbHOM,
TEOPETUYECKOW W BBIUMCIUTENBbHOM (PU3UMKM K PEIICHHIO0 33/a4 1O MEXaHMKE, 3JIEKTPUUYECTBY,
TEPMOJUHAMUKE, ONTUKE.

v' CdopMupoBarh y ydammxcsi YMEHHsS K [POBEJCHUIO KOHKPETHOIO —aHAIIM3a
HKCIEPUMEHTAIBHO HA0JII0JaeMbIX SIBICHUH.

v' CdopMupoBaTh y yyamuxcsi yMEHUS] OPTaHU3AIMH TTI03HABATEILHOM JEATENHHOCTH TIPH
00y4YeHHMH pelIeHNI0 (PU3NYECKHX 3a/1a4 KaK y4eOHON MOJETH UCCIeI0BAaTEIbCKON 1eATEIbHOCTH.

OTnuuuTenbHas OCOOEHHOCTh JAHHOM MporpaMMbl B MaKCUMaJIbHOM OpHEHTAllMM Ha
MEXIUCUUIUIMHAPHBIM 1MoAX0J B OOyYeHMM, Ha pa3BUTHE CAMOCTOSTENIBHOCTH JAeTel, HX
CaMOIIO3HAHUs, CaMOOLIEHKH, TEeOpeTHYecKass M HCCIIeN0oBaTeNbckas OCHOBA, THUOKOCTb U
BapUaTUBHOCTh Y4€OHOT0 Mpoliecca.

TexHOJIOTNH, UCITONIb3YEMBIE B OPTAHU3ALINN 3aHATHH:

v TIpoGreMHOe 00yYeHHE, C MOMOIIBI0 KOTOPOTO YYAIHECS MONYYaloT STAIOH HAYYHOTO
MBIILUICHHUS.

v' TIpoekTHasi TEXHOJOTHUS, KOTOpasi OMOTAeT TOTOBHUTH YYAIMXCS K KU3HH B YCIOBHAX
JTUHAMHAYHO MEHSIIOIIEr0oCs 00IIecTBa.

v' MeroJ YaCTHYHO-TIOMCKOBOM JEATENHHOCTH, CIIOCOOCTBYIOIINM CaMOCTOATENLHOMY
pEIIEHUI0 MPOOIEMBI.

v’ UccrenoBaTenbCKuil METOJ, KOTOPBIM MOMOKET MIKOJBHAKAM OBIAJETh CII0CO0aMU
pelleHus 3a/1a4 HeCTaHAAPTHOTO CO/IEPIKAHMUS.

v’ TlpenycMmotpeHa peanusaius AupPepeHIMPOBAHHOTO U JINYHOCTHO-OPUCHTHPOBAHHOTO
MOJIXOJIOB, KOTOPbIE MO3BOJIAT YUEHHUKAaM JIBUTaThCS BHYTPU Kypca MO CBOEH TPAeKTOPHH U ObITh
YCIIEIIHBIMH.

J1s opraHu3aiuy 3aHsATHH UCIOJIB3YIOTCS CIeAYIoNe GOpMBL:
* JIEKIMOHHOE M3JIOKEHUE MaTepuana;

* 3BpUCTHYECKUE Oecebl;

* MPAKTUKYMBI MO PELICHUIO 3a/aY;

* paboTa B MaJIbIX Tpynmax.




OO011eyYeOHbIe YMEHHUS, HABBIKH U CIIOCOOBI AEITEILHOCTH

ITo3naBaTenbHas ACATCIBHOCTD:

e UCIIOJIL30BAaHUE JUIS TIO3HAHMS OKPYKAIOIIETO0 MHpa pPa3jIMYHbIX €CTeCTBEHHOHAYYHBIX
METOJIOB: HAOJIOICHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE;

e GOpMUPOBaHHE yMEHUH  pa3nuyarh (AKThl, THIOTE3bl, IPUYUHBL,  CICACTBHS,
JTIOKA3aTeIbCTBA, 3aKOHBI, TEOPUH;

e OBJIAJICHUE PA3JIMYHBIMH CIIOCOOAMH PEIICHHS TCOPETHYCCKHX M IKCICPUMEHTATbHBIX
3a/a4;

e IPHOOPETEHUE OIBITA BBIABM)KCHHUS THUIOTE3 JUISI OOBSICHCHHS H3BECTHBIX (DAKTOB U
IKCIIEPUMEHTAIHLHOU MTPOBEPKHU BBIIBUTAEMBIX THUIIOTE3.

HHupopMalilnoHHO-KOMMYHUKATUBHAS! 1€ATEIbHOCTD!

e BJIaJICHHE MOHOJIOTUYECKON M JHAJIOTMYeCKOM pPeublo, pa3BUTHE CIIOCOOHOCTH MOHMMATh
TOUKY 3pEHHs cCOOecCeITHUKA U IPU3HABATh IPAaBO Ha HHOE MHEHUE;

e UCIIOJIB30BAaHUE Ul PELICHUSA IO3HABATEIbHBIX U KOMMYHUKATHBHBIX 3aJa4 pa3/IMYHbIX
HCTOYHHUKOB HH(POPMAIIUH.

PednexcruBHas n1esTENbHOCTD:

e BJIQJICHUE HABBIKAMU KOHTPOJISI M OLEHKH CBOEU JEATEIbHOCTH, YMEHUEM IPEIBHUIETH
BO3MOYHBIE PE3YJIbTAThl CBOUX JIEUCTBUU.

KanenmapHo-TemaTuueckuii miuaH mpexycMmarpuBaeT oOyueHue B oObéme 70 yacoB 3a JBa
roja.

[Ipu 5TOM HCIIOJIB30BATUCH CIIEAYIONIME HOPHUHIMIBL 0TOOpa COAEpXaHUs M OpraHu3aluu
yueOHOro MaTepuana:

- COOTBETCTBHE COJEpXKaHMs 3a/lad YPOBHIO OCHOB KJIACCHYECKOM (PHU3MKH, BBIACPIKABIIMX
IIPOBEPKY BpEMEHEM, a TaKXe YPOBHIO pa3BUTHS COBPEMEHHOM (U3HKH, C BO3MOXKHOCTHIO
IOCTPOCHMsT B IMIpOLEcce pelleHHs 3agady (U3NYECKUX, MaTeMaTHYeCKHMX M KOMIIBIOTEPHBIX
MojieJle M3ydaeMbIX OOBEKTOB C Pa3jIMYHOM CTENEHbIO JEeTalu3allid, Peau3yeMol Ha OCHOBE
NPUMEHEHHS: KOHKPETHBIX 3aKOHOB (U3MYECKUX TeOopHuil, (GyHIAMEHTAIbHBIX (PU3HUECKUX
3aKOHOB, METOJOJIOTUYECKUX MPUHIMIOB (U3UKH, a TaKXKe METOJ0B HKCIEPUMEHTAIbHOM,
TEOPETUYECKON U BHIUUCIUTEIBHON (PU3UKH;

- COOTBETCTBHE COJepX)aHus U (HOpM MpeabsBICHUS 3a7a4 TpeOOBaHUAM T'OCYIapCTBEHHBIX
nporpaMm 1o (u3uke;

- BO3MOXXHOCTh OOYYEHHS aHaJIM3y YCJIOBUN 3KCIEPUMEHTAIbHO HAONIOJAaEMbIX SIBJICHU,
paccMaTpUBaEMBIX B 3a7aue;

- BO3MOXXHOCTh (POPMHUPOBAHHUS MOCPEACTBOM COJIEp’KaHUs 3aad U METOJOB MX pPELICHHS
HAayYyHOTO MHPOBO33PEHMSI M HAyYHOTO MOJAXOJAa K HM3YUEHHUIO SIBIIEHUI NPUPOJIBI, aJAEKBAaTHBIX
CTHJIIO HAy4YHOTO MBIIIJICHUSI (MEXaHUCTUYECKOMY, IETEPMHUHHUPOBAHHOMY, BEPOSTHOCTHOMY,
KHOEpHETHUYECKOMY), B paMKaX KOTOPOTr'0 MOXKET OBbITh pellieHa 3aj1aua;

- pa3BUTHE TBOPUYECKONM HMHIMBUIYaJbHOCTU YYallUXCS KaK CYOBbEKTOB OOydeHHsS NpH
peneHny (PU3NYECKUX 3a/1au.

[Ipennaraemas mporpamMma OpPHUEHTHMPOBaHA HAa KOMMYHUKATHBHBIA HCCIIEI0BATENbCKUI
OJIX0/A B O0Yy4EeHUH, B KOTOPOM HPOCIEKHUBAIOTCS CIEAYIOUIME 0000IEHHBIE 3TaNbl CyObEKTHOM
JESTENIbHOCTH YYalluXcs U YYUTENsi: COBMECTHOE TBOPUECTBO YUHUTENS M YHalUXCsl 110 CO3/IaHUIO
¢u3nveckoil MpoOIEeMHON CUTyalluu WIM JIeSTeNbHOCTh MO MOAOOpY LHMKIA 3a7ady Mo M3ydaeMoiu
TeMe. AHanu3 HallleHHOU po0OsieMHO cutyanuu (3ana4n). Yetkoe hpopmynupoBaHue PU3NYECKOM
gacTh mpoOneMbl (3amauu). BeigBukeHwe rumore3, paspaborka Moxaeneill  (PpU3NYECKux,
MaTeMaTUYeCKUX, KOMIbIOTEpHbIX).[IporHo3upoBanre pe3yiabTaToB pa3BUTHS BO BPEMEHU
HKCIIEPUMEHTAIBHO Ha0NoJaeMbIX siBJIeHUU. [IpoBepka M KOPPEKTUPOBKA TUIIOTE3, HAXOXKICHHE
peuieHuii, mpoBepka W aHanu3 pemieHud. [lpennokeHus Mo HMCHOJIb30BAHUIO TMOJYYEHHBIX
pe3yJIbTAaTOB ISl IIOCTAHOBKU M PELICHUS IpYrux mpobiem (3amay) 1Mo u3ydaeMoil Teme, 1o paHee




U3Yy4EHHBIM TeMaM Kypca (U3UKH, a TaKKe MO TeMaM JPYruxX NpPeAMETOB €CTeCTBEHHOHAYYHOTO
LMKJIA, OLICHKA 3HA4Y€HMs IIOJIyYEHHOIO pe3yJbTaTa Uil JXU3HEHHBIX CUTyallUd M DPa3BUTHUA
Hay4HOI'0O MUPOBO33PECHMUS.

TpeGoBaHMs K OCBOCHUIO COACPKaHUS TIpeMETa!

Y4EHHUK JI0JKEH 3HATh:

- MexayHapoaHyto cuctemy enunui(CH);

- (hyHIaMeHTalbHble (PU3MYECKHE 3aKOHBl MEXAaHUKH, 3JEKTPOJUHAMUKU, TEPMOIUHAMUKH,
OIITUKH, KBAHTOBOM U siIEpHON (pr3HKH;

- METO/Ibl SKCIIEPUMEHTAIBHOM, TEOPETUYECKON 1 BHIUMCINTENIHON (DU3UKH;

- MaTeMaTHYECKHUH anmapaT, IpUMEHSEMbIH JUTs pereHust (PU3nYecKux 3a1ad.

YYEeHUK IOJKEH YMETh:

- [IpumeHsTh (pU3NUecKUe 3HAHUS PA3JIUYHOIO YPOBHSI OOLIHOCTH, TAKUX KAaK KOHKPETHBIX
3aKOHBl (U3MYECKUX Teopui, (yHIaMEHTaNbHbIX (U3UUYECKUE 3aKOHOB, METO/0JIOTHYECKUX
NPUHIUIOB (U3UKK K PEIICHHUIO 3a/1a4 10 MEXaHHKE, JJIEKTPUYECTBY, MOJIEKYISIPHON (hH3HKe U
TEepPMOJIMHAMUKE, ONITUKE, KBAHTOBOM U siiepHO (pusuke;

- [IpuMeHSATh METOJBI IKCIEPUMEHTAIBHON, TEOPETUIECKON M BBIYUCIUTEIBHOU (U3UKU K
PELIECHUIO 3aJa4 110 MEXAaHMKE, IEKTPUUYECTBY, TEPMOJNHAMUKE, ONTHUKE, KBAHTOBOM U SAEPHOU
¢du3uke;

- [IpoBOIMTH KOHKPETHBIN aHAJIN3 SKCIIEPUMEHTAIBHO HA0JI0JaeMbIX SIBICHUH;

- Mcnonp30BaTe NMpU pemIeHUH 3aad METONOJIOTHYECKHe (YHKIUU (PU3UUECKOW TEOpHHU:
00BSCHUTENBHOM, MPeICKa3aTeNbHOMN, PEryISTUBHON, HOPMAaTUBHOM;

- chopMUpOBaTh HABBIKM OpraHM3allMM IO3HABATEJIbHON JIEATENbHOCTH IpPU OO0YYEHHH
peleHno pu3nyecKux 3aaay Kak ydeOHONW MOJIeNIU MCCie10BaTelbCKOM 1A TEIbHOCTH;

YYEeHUK JIOJKEH BJIAJIETh:

- TPaMOTHBIM UCHOJIb30BAHUEM (PU3HMUECKOTO HAYYHOTO S3BIKA;

- HCIMOJb30BAaHUEM MEXKYHAPOJHON CUCTEMBI €IUHHI] U3MEPEHHH (U3NYECKUX BEIUYUH
(CH) npu ¢pu3nveckux pacyerax;

- NPUMEHEHUS YHCIEHHBIX 3HaYeHUH (yH/IaMEHTAIbHBIX (PU3NYECKUX KOHCTAHT ISl OLIEHKH
pE3yJIBTaTOB PACUYETOB;

- MaTeMaTMYeCKHUM anmnapaTroM JJisl pelieHus] PU3NYecKuX 3a1ad.

Buas! kKOHTpOJIA

Texkymmii KOHTpOIb KauyecTBa OOYYEHHOCTH OCYILECTBIISETCS B YCTHOW M NUCbMEHHOU
(dbopMe IpH NpoOBEpKE BHIMOIHEHHS JOMAIIHUX padOT, pEHICHUH 33/1a4 Ha IPAKTHUYECKUX 3aHSTHUSX,
IIPY B3aUMOIIPOBEPKE HA 3HAHUE TEOPETUUECKOTO MaTepHaa.

PyOexHblii KOHTPOJIb POBOJUTCS MEXIY MOAYISIMH — TECTUPOBAHUE, KOHTPOJIbHbIE PA0OTHI
10 PELICHHUIO 3a/1a4 110 U3YYEHHBIM pa3/iesiaM [IPeIMETa.

Kputepun oneHku 3(pPpeKTHBHOCTH BBIMOIHEHHSI KOHTPOJIbHBIX paboT:

50-60% mpaBUIBHBIX OTBETOB — OIIEHKA “‘yJIOBJIETBOPUTEIHHO;

70-80% mpaBHILHBIX OTBETOB — OIICHKA “XOPOIIIO”;

90% npaBUIIbHBIX OTBETOB — OLIEHKA “OTIMYHO .

Conep:xanue TUCHHUILINHBI.
10 kaace.
(68uaca,2 yacaB Hene0)

®Du3uKka B NO3HAHMHU BeleCTBA, MOJIsl NPOCTPaHcTBa U BpeMenH (1 vac).

CMbICT IOHATHUI: 3aKOH, TEOPHs], TUIIOTE3a, B3aUMO/ICHCTBHE.

Kunemaruka (10 gacos).

Cucrema orcuéra. Tpaekrtopusi, nyrb u mnepemenieHue. OCHOBHBIE XapaKTEPUCTUKH
JIBwxkeHus Ten. IIpsMonuueliHOe paBHOMEpHOE ABWKEHHE. [IpsiMonmHENHOEe pPaBHOYCKOPEHHOE
nBkeHue. PelieHune 3agady Ha ypaBHEHHUS NPSIMOJIUHEHHOIO PAaBHOYCKOPEHHOIO JIBHXKCHMSI.



KpuBonuneitHoe naBrkeHue. Pemienue 3amad Ha JABIDKEHHE IO Mapalbojie M JBH)KEHUE 10
OKPY’KHOCTH.

3amauu M0 KMHEMAaTUKE PaBHOMEPHOI'O U PaBHOYCKOPEHHOI'O HPSIMOJIMHEMHOIO JBHUYKEHUS
MaTepUalIbHOM TOYKHU. 3aa4M 110 KHUHEMATUKE PAaBHOMEPHOI'O JABMKEHUS MAaTEPUAIIBHOW TOYKH MO
OKPYXKHOCTH. 3aJaud Ha pacyeT CpeIHEl CKOPOCTHM HEPABHOMEPHOI'O JBUXKEHHUS. BEKTOpHBIN u
KOOPJMHATHBIA METOJAbl pELICHHs 3aJad 110 KuWHeMaTuke. lcrnosb30BaHME OTHOCHUTEIBHOCTH
MEXAHUYECKOTO JIBUJKEHUS M KIACCHUYECKOIO 3aKOHA CIIOKEHHS CKOPOCTEM B 3ajadax Io
KuHeMaTuke. ['paduueckue 3aauu Mo KUHEMaTUKE PABHOMEPHOIO M HEPAaBHOMEPHOTO ABMKCHU.
3aa4yy 110 KHHEMATHKE JABMKEHUSI MaTEpUaIbHOW TOUKU B OJJHOPOJHOM I1OJIE€ TSKECTH.

JNunamuka. Cujibl BceMHpPHOro tarorenus (14 yacos).

ITepBbiii 3axkoH HbroToHa. Mecto yenoBexka Bo Bceenennoii. B3aumopeiictBue Tten. Cuiia
ynpyroctu. Bropoii 3akod Hetotona. Tpetuii 3akon Hetorona. Tpu 3akoHa HperoToHa.

3aa4M ¢ UCIIOJIb30BAHUEM IOHSATUS MOMEHT CUJIbl OTHOCUTEIBHO OCH BpallleHMs. 3aJaun Ha
IIPUMEHEHUE YPaBHEHUSI MOMEHTOB. 3a/1aud Ha pacyeT XapaKTepUCTUK PaBHOBECHS Tel. 3aJaud C
UCIIOJIb30BAaHUEM IOHATUI LIEHTP Macc U LEHTP TSHKECTU. 3adauu 00 yCTOMYMBOCTU PaBHOBECHS
TeI.

3akoH BceMupHOro TsAroreHus. PasButue mnpezncraBineHuil o TsaroteHu. Cuiia TSDKECTH.
JBuxeHue mnoj aAeicTBueM cuibl TsbkecTh. Bec Tenma. HeBecomocth.  JIBH)KEHHE IUIAHET U
MCKYCCTBEHHBIX CITyTHUKOB 3€MJIH.

Cuibl TpeHus. [[BukeHue Ten MO0 HAKJIOHHOW IJIOCKOCTH. [[BUKE€HHE Tel MO OKPYXKHOCTH.
3amauy Ha OIpe/IeTIeHUE AABJICHUS )KUJIKOCTEN U ra3oB. 3aJayu Ha NIpUMEHeHue 3akoHoB Ilackans
u Apxumena. 3aJayd O JABMKEHUU XKUIKOCTEH M ra3oB C HMCIOJb30BAaHUEM 3aKOHA COXPAHEHUS
SHEPrUH U YPAaBHEHUS HEPA3PHIBHOCTH.

3amaun Ha MEXaHHUYECKHUE CBOICTBA TBEP/IbIX Tell: A0COIIOTHOE U OTHOCUTENLHOE YAJIMHEHUE,
TEIUIOBOE paclIMpeHue, 3anac NPpoOYHOCTH, CHJIa YIIPYTOCTH.

3axoHbl coxpaHenus B mexanuke (10 gaca).

Umnynec. 3akoH coxpaHeHUs uMMyibca PeakTnBHOe nBmxkeHne Mexanudeckas paborta u
MOITHOCTh PaboTa CUIIBI TSHKECTH, CHIIBI YIPYTOCTH U CUJIBI TpeHUsI MexaHndeckas sHeprus. 3akoH
COXpaHEHMs MEXaHUUECKOH 3Hepruu Pemienne 3a/1a4 Ha 3aKOH COXPaHEHUs SHEPTUH.

3amayd ¢ HUCIIOJIB30BAHMEM IOHATUN HMIIYJIbC TEJla, U3MEHEHHUE UMITYJbCa TEJla, UMITYJIbC
CHJIBL. 3aJlauu Ha 3aKOHbI U3MEHEHUS M COXpPAHEHHs] MMITyJbca. 3aJaud Ha NPUMEHEHHE 3aKOHa
COXPaHEHHUs UMITYJIbCA K PEAKTUBHOMY JIBUYKEHUIO.

3amaul ¢ MCMOJIb30BAaHUEM MOHATUH paboTa, MOUIHOCTh, KMHETUYECKAass W IMOTEHLHAJIbHAs
DHEprus. 3ala4i Ha 3aKOHbI COXPAHEHMS U U3MEHEHHsI MEXAHWYECKOM PHEPIUM. 3aJaud Ha PacueT
Kod(p¢uIMeHTa TOJEe3HOro JEHCTBUS MEXaHW3Ma, C MCIOJIb30BaHUEM ‘‘30JI0TOrO IpaBuia’
MeXaHMKH. Pelenue 3a1a4 o MEXaHUKE Ha OCHOBE TMHAMUYECKOTO M SHEPTE€THYECKOI0 MOIX0/I0B.

JInHAMHKA NEePUOINYECKOro ABuKeHusi(44uaca).

Mexanuueckue konebanusi IlpeBpamienne sHepruM mpu  KojeOaHusx. Pe3onanc.
Mexanudeckasi BOJIHA. 3BYK.

3amaun Ha omnpesiesieHne XapaKTepUCTUK FapMOHUYECKUX KojleOaHMil. 3ajaun Ha IpUMEHEHHE
OCHOBHOTO YpaBHEHHS JUHAMUKH KOJE€OATEIbHOrO IBMKEHHS K aHAJINW3Y IOBEIEHUS MasTHUKOB
Pa3IMYHBIX KOHCTPYKIMH (MaTeMaTHMYecKoro W MPYKHUHHOTO0). 3aJayd C HCIOJb30BaHHEM
dbopmysel TIeproia KoJaeOaH MaTeMaTHYECKOTO MasTHUKA. 3a/Jaud Ha CIOKEHHE KOJIeOaHWN U
pe3oHaHC. 3a/jaud Ha NMPUMEHEHHE 3aKOHOB COXPAHEHUS PHEPruH U UMIYJbca K KojeOaTeaTbHOMY
JIBUKEHHUIO. 3a/ladydl O paclpOCTPAHEHUH IMPOJOJIbHBIX M MOMEPEYHbIX MEXAHWYECKUX BOJH B
YIOPYTUX cpefax. 3aJjaul Ha pacyeT XapaKTEPUCTHK 3BYKOBBIX BOJIH.

3ByKOBbI€ BOJIHBI. AKYCTHKA (4 yaca).

[ToHsATHE BOJHBI, YCIOBHE CYIIECTBOBaHUS BOJH. [loHATHME BBICOTHI 3BYyKa, TeMmOpa,
TPOMKOCTH.

MouJekyasipHasi cTpyKkTypa BemectBa (1 gac).

[TonsitTue aroM. BO3HMKHOBEHHWE AaTOMHYECKOM TEOPHUU CTPOCHHS BEIIECTBA U €€
AKCIIEPUMEHTAJIbHBIE JOKA3aTENbCTBA.



MounekysipHo-kuHeTH4eckas Teopusi (10uacos).

OCHOBHBIE TOJOXEHUA MOJICKYJISIPHO-KMHETHYECKON Teopuu. Macca U pa3Mepbl MOJIEKYIL.
KonuuectBo BemectBa. Temneparypa B MOJIEKYJISIPHO-KMHETHUECKOW Teopuu Ta3oB. M3omporeccsl
B razax. Pemenue 3aj1a4 Ha u3onpoieccsl. Pemenne 3amay Ha rpad)uKu U30MPOIECCOB. Y paBHEHUE
COCTOSIHMS Ta3a. PemieHue 3aiay mo teme «YpaBHEHUE COCTOSIHUS Tra3a». OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KMHETUYECKON TEOpUM HACAIBHOTO Tra3a. TemmepaTypa M CpelHssi KHMHETHYecKas
SHEprus MoJeKky raza. smepenue ckopocreit Mosiekys raza. CocTOsHUS BEILIeCTBA.

KauecTBeHHbIE 3a7ayM Ha MOHSTHE TEIJIOBOIO paBHOBecus. KadecTBeHHbIE 3a/adyd Ha
MPUMEHEHHUE OCHOBHBIX TIOJIOXKEHUN MOJICKYJIIPHO-KMHETUUECKOW TEOpUHU. 3aJauu-OlEHKH Ha
pacyeTr Macc, 4yucia M pa3MepoB MOJEKYJ. 3aJauyd Ha IPUMEHEHHE OCHOBHOIO YpaBHEHUS
MOJICKYJIIPHO-KMHETUYECKOW TEOPHM HJICaJTbHOTO Ta3a. 3ajJayd Ha pacyeT CKOPOCTEd MOJIEKYJ
raza. 3ajaud Ha ypaBHeHue MenjeneeBa — Kianeiipona. 3ajaun Ha ra3oBble 3akOoHBI. Pernienue
3a/1a4 pa3HbIMU CIIOCOOaMU, UCXO/Is U3 IKCIIEPUMEHTAIBLHO YCTAHOBIEHHBIX 3aKOHOB M MOJIETTbHBIX
MIPEACTABICHUI MOJIEKYJIAPHO-KMHETUYECKOW TEOpUHU. 3aJauyd Ha CBOMCTBAa HACBIIIEHHBIX U
HEHACBIIICHHBIX TAapOB, HA XapaKTEPUCTHKY KPUTHUYECKOTO COCTOSIHUS. 3aJadyd Ha OIHUCAHHE
SIBJICHUM MTOBEPXHOCTHOI'O CJIOS JKUJKOCTEN: MOBEPXHOCTHOE HATSKEHHUE, KAUJUISIPHBIC SBJICHUA,
M30BITOYHOE JABJICHUE TOJ MCKPUBIECHHON MOBEPXHOCTHIO. 3aJauH C MCIOJIb30BAHUEM IOHSATHUS
BJIQYKHOCTH BO3/yXa.

OcHoBbl TepmoauHaMuku (10 yacoB).

Buytpennsis »Heprus.  PabGora B TepmonuHamuke. [lepBblii 3aKkOH TEpPMOIMHAMUKH.
CrnencTBusi U3 MEPBOrO 3aKOHA TEPMOAMHAMHUKH. TemioBble IBUTATENM. 3HAYEHUE TEIUIOBBIX
nsurareneil. TemnoBbie ABUTraTeNld U OXpaHa OKpYyKarolleil cpenbl. BTopoii 3aKk0oH TepMOIMHAMUKHU.
®azoBbie mnepexonabl. I[lmaBnenne u kpuctaumzanus. dazoeie mnepexonsl. Mcmapenue u
KOHJIeHcauus. BiiaxxHocTh BO31yXa.

3amaun Ha pacueT KOJIMYECTBAa TEIUIOTHI B Mpolleccax TeIUionepenayu. 3ajadyd Ha pacuer
YIETbHOM TETUIOEMKOCTH, YAENbHON TEMJIOTHI IUIaBJICHUS, YACIbHON TEIUIOTH MapooOpa3oBaHMUs.
3ajaun Ha TPUMEHEHWE YpaBHEHHUS TEIUIOBOro OanaHca. 3ajadyd Ha pacyeT BHYTPEHHEH SHEpTruu
UCabHOTO OJIHOATOMHOTO Ta3a. 3aJauyd Ha pacdyeT paboThl M KOJIMYECTBA TEIUIOTHI B
TEPMOJIMHAMUYECKUX TMpoIleccax. 3aJaud Ha NPUMEHEHHWE NEPBOr0 3aKOHAa TEPMOJIWHAMHKHU.
3ajaun Ha MPUMEHEHHE NEPBOr0 3aKOHA TEPMOJMHAMHUKHM K M30IpolleccaM B ra3ax. 3ajladyd Ha
pacuer KII/I TerumoBoro aBuraressi.

11 kaacc.
(68 yaca,2 yaca B HeJeJI10)

IMocTosinubIii dnekTpuueckuii Tok (10 yacos).

Onektpuueckuii Tok. Cuna Toka. 3akoH Oma nnsi ywyactka uenu. IlociemoBarenbHoe U
napajuieJIbHOE COCTMHEHHS MTPOBOIHUKOB. M3Mepenus cuibl Toka U HampsbkeHus. Paborta Toka u
3akoH Jlxoyns— JleHna. MOIIHOCTh 3lEeKTpUYecKoro Toka.3akoH Owma I TOJIHOM Iemnu.
CnencrBus u3 3akoHa Oma JJ1s1 OJIHOM 1LIeTIH.

3ajaun Ha pa3IMyHbIe METO/bl pacyeTa COMPOTUBIICHHS IEKTPUUECKUX LIETIeH MOCTOSIHHOTO
TOKAa: METOJl aHajlu3a Y3JIOBBIX IMOTEHIIMAJIOB, METOJl HAJOKCHHS KOHTYPHBIX TOKOB Kak
MPOSIBJICHUE MPUHIMNA CyNeprno3uiuu. Mcnoib3oBaHue CHMMETPUN TIPU aHATU3€E DJIEKTPUUECKUX
nernen. 3agaui pa3HbIX BUJIOB HA ONMHMCAHKE AJICKTPUUYCCKUX IIETIeH MMOCTOSTHHOTO TOKA C MOMOIIIBIO
3akoHa OMa I 3aMKHYTOM Lienu, 3akoHa J[koyns — JleHna, 3aKOHOB MOCIIEIOBAaTEIbHOTO M
MapajuleIbHOTO COeNUHEHUU. PemieHue 3agad Ha pacyeT ydacTKoB Ilerneud, comepxamux I JC.
3amaun 7151 O3HAKOMIIEHUS yJaIuxcst GU3NKO-MaTeMaTHUECKUX IIKOJ ¢ mpaBuiamu Kupxroda as
pacyeToB Pa3BETBJICHHBIX AJICKTPUUYECKUX IIETIeH TMOCTOSTHHOTO TOKA. 3a/Jauyd Ha WILTIOCTPAIUIO
UJICH OTHOCHTEIHLHOCTH MO OTHOIIECHUIO K CPECTBAM HAOIIOCHHUS HA IPUMEpE Pa3HBIX MOKa3aHUM
JIEKTPOU3MEPUTENBHBIX MPUOOPOB TMPU PANIUYHBIX CMOCO0aX MX BKIIOYEHHUS B  LIEMb.
OKCHEpUMEHTAJIbHBIE 337jaud HA W3YYEHHUE DIIEKTPUUYECKOH CXEMBI, COAEpXKalllehcsi B “UEpHOM
auke”. 3aJaud Ha OMUCAHHE MOCTOSIHHOTO AJIEKTPUYECKOTO TOKAa B BJIEKTPOJIUTAaX, BaKyyMe,



razax, [OJYIPOBOJHUKAX: XapaKTEPUCTHKA HOCUTENEH, BOJbTAMIEPHAs XapaKTEPHUCTHKA,
XapaKTEPUCTUKA KOHKPETHBIX SIBJICHUHU U JP.

OuekTpoaunaMuka (12 yacos).

[Ipupona ossekTpuuectBa. B3anMoneicTBHe ANEKTPUYECKUX. JIEKTPUYECKOE  IIOJIE.
['paduueckoe n300paxkeHHe 3ICKTPUUECKUX Mojel. [IpOBOIHMKHM B 3JEKTPOCTATHUECKOM IIOJIE.
Juonexktpuku B 3yeKTpocTaTuyeckoM — mojie.  [loreHuumaneHas  sHeprus  3apsga B
aJIeKTpocTaTuyeckoM 1osie. CBsi3b  MEXIY pa3HOCTbIO IOTEHIUAIOB M  HAINPSKEHHOCTBIO.
DIIEKTPOEMKOCTD. DIIEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpA.

3aauy Ha IPUMEHEHHUE 3aKOHA COXpaHEHMsI 3apsiia. 3aauu Ha npuMeHeHue 3akoHa Kynona.
3ajaun Ha MPUMEHEHHE IOHSATUN HANpPsDKEHHOCTH, NOTEHIMAla W Pa3HOCTH MOTEHIMAIOB
AJIEKTPOCTATUYECKOrO MOJIsl. 3a7auu Ha ONHUCAHUE AIEKTPUUYECKOTO MOJISI Pa3IUYHBIMU CPEICTBAMMU:
CUJIOBBIMHM JIMHUSIMU, SKBUITOTEHIIMAJIBbHBIMHU [IOBEPXHOCTSAMU. Penienue 3a1a4 Ha ONMCaHUE CUCTEM
KOHJIEHCATOPOB M pacueT XapaKTEpUCTUK KOHJAEHCATOPHBIX Liened. 3ajauyud Ha pacyeT SHEpruu
3JIEKTPUYECKOTO TOJIA.

MarauTHble B3aumoeiicrBus (8 yaca).

B3aumopeiicTBue MarHuToB M TOKOB. MarHutHoe nozne. Cuna Amnepa u cuia JlopeHua.
JIvHMY MarHUTHOW MHAYKIWH.

KauecTBeHHble 3a/1aun Ha UCCIEIOBAHUE MATHUTHOI'O IOJISI MOCTOSIHHOTO TOKa. 3ajadyd Ha
3aK0oH Amriepa. 3alau O ABM)KCHUHU 3apSKEHHBIX YACTHI[ B AJIEKTPUYECKOM U MAarHUTHOM IOJISIX.
KauecTBeHHbIE M pacyeTHBIC 3a/aud Ha ONMUCAHUE SIBJICHUS 3JICKTPOMAarHUTHOM WHAYKIMHU, Ha
3aKOH DJJIGKTPOMAarHUTHOM MHIYKIMM, Ha npaBuwio JIeHIla, Ha MHCIOJb30BAaHUE TMOHATHUS
WHJIYKTUBHOCTH, HA PACUET SHEPTUUA MATHUTHOTO TOJIA.

DJIeKTpOMarHuTHoe noJie (6uaca).

OJIEKTPOMarHuTHasE WMHAYKOUA. 3aKOH 3JIEKTpOMarHuTHOM wuHAykuuu. IlpaBuno Jlenua.
SIBneHure caMOMHIYKIMU. DHEprusi MarHutHoro noss. [IpousBoacTBo, mepenavya u notpediieHne
aneKkTpodHepruu. TpaHchopmarop. DIEKTPOMArHUTHOE TOJie. DJIEKTPOMArHUTHBIE BOIHBI.
[lepenava nHGopMaUK ¢ TOMOIIBIO 3JIEKTPOMAarHUTHBIX BOJIH.

Pemenne 3a1a4 Ha EepeMEHHBIN AJIEKTPUUYECKUNA TOK: XapAKTEPUCTUKHU MEPEMEHHOIO TOKa,
AIIEKTPUYECKHE MaIllMHbI, TpaHcpopmaTop. 3ajauyd Ha ONKMCAHWE pPa3JIMYHbIX CBOMCTB
AIIEKTPOMArHUTHBIX BOJH: CKOPOCTh, OTpaK€HHUE, MpelioMIIeHHWe, WHTepdepeHuus, audpakuus,
MOJIIpU3aLHS.

N3nydenue u nmpueM 3JIEKTPOMATHUTHBIX BOJIH (2 4ac).

OneKTpoOMarHuTHass  BOJIHA W DJHEprus  dJeKTpoMarHuTHOW  BosHbl.  CBolicTBa
AIIEKTPOMAarHUTHBIX BOJIH, U UX IPUMEHEHHE.

Onruka (10 yacos).

3akoHbl reomerpuyeckoil onTukH. JIuH3bl. [locTpoeHue n300paskeHUI C MOMOIIBIO JIHMH3.
I'na3 u ontnueckue npubopsl. MaTepdepennns crera. Judpaxmus ceera. [{ser. Hepuaumebie myun.

3ajaud HA  NPUMEHEHUE 3aKOHOB  TI'EOMETPUYECKOM  ONTHUKH:  NPSAMOJIMHEWHOTO
pacrpoCcTpaHEHHUs] CBETa, OTPa)KE€HUs, MpeoMIIeHUsl cBeTa. lIpuMeHeHue K peleHuio 3ajad 1o
reOMETPUYECKOM ONTHKE OOIIMX NPUHIMIIOB, HA MpHUMEpax, COOOpaXeHUH CHUMMETpPUH,
oOpatumocTu xoja jyda, npunuuna depma. Pemenue 3agau Ha npuMeHeHHe (HOPMYIIbI TOHKOMN
JUH3BL. 3a/layd Ha ONTHUYECKHE CHCTEMBbl M ONTHYECKHE MPUOOpPHI (JIyma, MUKPOCKOI, TEIECKOIl,
doToammapar).

BoanoBasi ontuka (10 yacos).

3amaun 1Mo (OTOMETPUM U 3aKOHAM OCBEUIEHHOCTH. 3aJayd IO BOJHOBOH OINTHKE C
IpUMEpaMu pacyeToB CKOpPOCTH cBeTa. KauecTBEHHbIE M pacueTHbIE 3aJaud Ha JUCIIEPCHIO,
uHTepdepeHInto, TU(PAKIINIO U TOJISIPU3AINIO CBETA.

3apox/eHue KBAaHTOBOW TeopuH. 3akoHbl (ortorddexta. I[Ipumenenune dororddexra.
Ctpoenune atoma. Teopus atoma bopa. AtomHble criekTpsl. Jlazepsl. KopnyckynsipHO-BOITHOBOM
Jyalii3M.



3amaun Ha UCHOJb30BaHUE 0000IIeHHONH (Qopmynbl banbmepa. 3amaun Ha HMCMOIB30BaHUE
MoJiel atoma Bojaopoza no bopy. 3amaun Ha BbIYKCIIEHUE AJIUHBI BOJIHBI Je bpoins. 3agaun Ha
ompesieNieHHue JJIEKTPOHHON KOH(PUTypallid U TepMa OCHOBHOTO COCTOSIHHSI 3JIEMCHTOB Hadala
NEPUOANYECKON CHCTEMBI 3JIEMEHTOB. 3aJ]a4l Ha UCTOJIb30BaHUE 3aKkoHa Mo3mH.

3amaun Ha 3akoHBl Ctedana-bonpimana, Buna. 3agaun Ha ypaBHeHHWE DWHINTEHHA s
dororddekra. VMcnonp3zoBanue MmpencTaBiIeHU 0 BOJHAX e bpoiiis uis BbISICHEHHs] BOIpOca O
TOM, KBAaHTOBOW WJM BOJIHOBOM TEOpPUEH HYKHO IOJb30BaThCS Il ONMCAHUS KOHKPETHOIO
ABJIeHUS. 3a/lauM Ha OIpe/eieHHe XapaKTEepPUCTUK (POTOHOB: MAcChl, UMITYJIbCa, OMpPEAeIsIeMbIX C
MOMOIIIbIO 3aKOHA B3aUMOCBSI3M U Hepruu. KauecTBeHHbIE 3a4auu MO SIBJICHUIO JTIOMUHECIICHIINH,
CBETOBOMY JIaBJICHUIO U XUMUYECKOMY JIEHCTBUIO CBETA.

PeasituBucTckas Mexanuka (4 yaca).

Omnpenenenre BpeMeHH B pa3HbIX cucTeMax orcyera. OqHOBpeMEHHOCTh COObITHI. CBETOBBIE
gacel. CoOcTBeHHOE Bpemsi. DU3MUECKHI CMBICT MOCTYJIATOB TEOPUU OTHOCHTEIHLHOCTU. 3aKOHBI
coxpaHeHust Macchl U dHeprur. OObsSICHEHNE YMEHBIICHUS YHEPTHH U MacChl U3Ty4arolux Teld U
YBEJTUYCHUS MACCHI TEJ IPU HArPEBAHUM.

®du3uka aToMHOro siapa(6 yacon).

AtomHoe sanpo. PagmoaxktuBHOCTh. PammoaxTtuBHbIe mnpeBpaieHus. OObsICHEHHE CBOWCTB
A7ep U XapakTepa Ux pacnana. SnepHeie peakuuu. DHeprus cBsizu. [ledext macc. Jlenenue saep
ypana. SnepHsiii peaktop. Kmaccudukarmus smemeHTapHbX dYacTuil. OTKpPBITHE TO3UTPOHA.
AHTHYACTHULIBL.

3amaun Ha pacyer jJedeKTa MacChl U SHEPTETUICCKOTO BBIXO/IA SIIEPHBIX peaKIuil. 3aqadn Ha
NPUMEHEHHE 3aKOHOB COXPAHEHMsI HSHEPruM W 3apsija K SACpHbIM peaknusM. 3aJadd Ha
IIPUMEHEHNE 3aKOHA PaJJUOAKTUBHOIO pacnaja.

IToaxoanl U MeTOABI pellieHHUs 3a1a4.

Anroputmuyeckuii moaxon. Ero HampaBIeHHOCTh Ha BBIPAaOOTKY M 3aKperjieHHue
TEXHUUYECKUX YMEHUN M HAaBBIKOB MPUMEHEHUS 3HAHUN Ha HayaJbHOM J3Tare 00y4YeHHs PELICHHIO
3a/1a4 110 U3y4aeMou TeMe.

Oppuctuueckuii mnoaxoa. Ero HampaBieHHOCTh Ha pa3BUTHE HCCIEIOBATEIbCKUX U
TBOPYECKUX CHOCOOHOCTeH yuwamuxcs. ‘“PemeHue Qusnueckoi 3amauM Kak y4deOHas MoJelb
pelIeHHs Hay4YHO-UCCIIEIOBATEeNbCKOM 3aJauyu’” — OpPHEHTHpP OpraHu3alliid IO3HaBaTeJIbHOU
NEeSITeIbHOCTH yyalluxcs pu 00y4YeHUH pelIeHnIo (PU3NYEeCKHX 3a/1ad.

BapuatuBHOCTh MaTeMaTHUECKMX CXE€M MpH pelleHuH (u3nueckux 3anad. TpedoBaHus,
peabsaBIsieMble K MAaTEMAaTHUECKOMY armapary, HCHOIb3yeMOMY /IS pelIeHns (PU3NYEeCKUX 3aa4:
aJIeKBaTHOCTh paccMaTpUBaeéMOMYy B 3ajlau€ SBJICHHMIO; ONTHUMAJIbHOCTh KaK IPOSBIICHUE
METO/I0JIOTUYECKOTO NMPUHIIUIA IPOCTOTHI; COOTBETCTBUE MATEMAaTUYECKON MTOATOTOBKE YUalUXCA.

JletepMuHupOBaHHOCTh MeTona (crmoco0a) pemieHus KOHKPeTHOW 3ajgadd  (u3HuecKoit
TEOpHUEH, B paMKax U3y4eHHUs1 KOTOpOH paccMaTpuBaeTcs 3afada. Bo3sMOKHOCTH pellieHus 3a1ad u3
pasHbIX pa3zieraoB (U3MKKM HAa OCHOBE €IMHOTO METOAOJOTMYEeCKOro TMOoAXoJa M OOLIuX
KOJINYECTBEHHBIX W KA4YeCTBEHHBIX METO/IOB, Ha NpuUMepax, rpapuuecKux MeTOO0B, METO/I0B
¢bu3nyecKoro noaoous U pa3MepHOCTEH, aHAIOTH, (U3NYECKUX OLIEHOK, UCIIOJIb30BAHUS OJTHUX U
TEX € METOJOJOTHYECKUX MNPUHIUMNOB (U3MKA U (PYHAAMEHTAIbHBIX (PU3MUECKUX 3aKOHOB.
Hcnonp30BaHWe NpPUHLUIA CYNEPHO3UIMM HE TOJBKO B MEXaHHKE [UIsl HaXOXKICHHS
PaBHOJICHCTBYIOIIEN CUJI, B JIEKTPOCTATUKE JUIsl pacdyeTa dJIEKTPUUECKUX T0JIEH CUCTEM 3apsioB, B
MOJIEKYJISIPHO-KUHETUUECKON Teopuu MJisi pacyera JaBJI€HHUS CMECH Ta3oB, B ONTHKE IS
HAXO0XJIECHNS ONTHYECKOM CHJIBI CUCTEMBI JIMH3 M T. 1., HO W KaK IPUHLUIA, TO3BOJISIOLIETO
KJIaCCU(UIIUPOBATH SIBJICHUSI HAa TMHEWHbIE U HEJTMHEWHBIE.

Knaccugukarus ¢pusndeckux Moeneit A o0y4eHus peteHuto 3aaad. @uzndyeckre Moaelu:
(dyHaaMeHTalbHble, Oa3MCHblE, 4YacTHbIE. B3auMoCBA3b BepOATBHBIX, MAaTEMaTUYECKUX U
KOMITBIOTEPHBIX MOJICJICH SIBIICHUS, pACCMaTPUBAEMOT'0 B 3a/1a4€, C €ro (PU3NIECKON MOETIBIO.

OCHOBHBIE YPOBHH METOJOJIOTHMH (U3UKUA TPU pEeHIeHUH (U3NIecKor 3amadu. [lepBrid
(BbICIIMII) ypPOBEHb XapaKTEPU3yeTCs HCHOJIb30BaHMEM OOIMX Ui Bced (U3MKU ee



METOJIOJIOTUYECKUX TPUHITUTIOB (HAPUMEP, TAaKUX, KaK MPUHIUI OOBSICHEHUS B KOHKPETHOM €ro
MIPOSIBJIEHUM MAaTE€MaTUYECKOr0 MOJEIUPOBAHUS; MPUHLMII IPOCTOTHI; MNPUHLMI TOJEPAHTHOCTH;
MaTeMaTH3allMM Kak MPUHIMIA EIUHCTBA (PU3MYECKMX TEOpHWil; NPUHIMUN CHMMETPHUU: B
KOHKPETHBIX MPOSBICHUSAX CUMMETPUM, B BUJE MNPUHLMIA OTHOCUTEIBHOCTH, OJHOPOJHOCTH H
M30TPOIHOCTU MPOCTPAHCTBA, OJHOMEPHOCTH M OJHOPOAHOCTH BpEMEHM, OOpallleHUsI BPEMEHU —
MaTe€MaTU4eCcKOW OIepallid 3aMEHbl 3HAaKa BPEMEHU B YPAaBHEHUAX JIBM)KCHMS; IPUHLIHUIL
COOTBETCTBUS, IPHUHLMII JONOJHUTEIBHOCTH, NPHUHLHUII cyneprno3uuuu). Bropoit ypoBeHb
XapaKTepU3yeTcsl HCIOIb30BaHNEM (yHIAMEHTAIbHBIX (PU3MYECKUX 3aKOHOB (HampuMep, TaKHuX,
KaK 3aKOHBl COXpPAHEHMs: SHEPruH, MMIyJbCa, MOMEHTa HUMIyjbca, 3apsaa. TpeTuil ypoBeHb
XapaKTEepU3yeTCsl UCIOIb30BAaHNEM KOHKPETHBIX 3aKOHOB (PU3MUECKUX TEOpHil (Hampumep, Takux,
KaK 3aKOHbl IMHAMUKHU [IpU PELIEHUH 3aJad 110 MeXaHHKe, 3akoHbl Oma u [xoyna — Jlenua npu
aHaJM3e Leneld NOCTOSIHHOTO TOKa U T.1.)

IloypouHoe niiaHupoBaHue yueoHoro marepuasna 10 knacc, 68 yaca

Ne n/m Nep | Hdara Tema 3aHaATHA
TeMe
Mexanuka (424acoB)

1. 1. 3ajaud 10 KWUHEMAaTHUKE pPaBHOMEPHOIO U PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBM)KEHHS] MATEPUAIBHOM TOYKH.

2. 2. 3ajaud 10 KWUHEMAaTHMKE pPaBHOMEPHOIO U PaBHOYCKOPEHHOI'O
MPSIMOJIMHENHOTO IBM)KEHHS] MATEPUAIBHON TOYKH.

3. 3. 3ajaud 0 KUHEMAaTHKE PaBHOMEPHOIO ABW)KECHHS MaTepUabHON
TOYKU 10 OKPY>KHOCTH.

4. 4. 3ajaud N0 KMHEMAaTHUKE PaBHOMEPHOIO ABW)KECHHS MaTepUaIbHOMN
TOYKU 10 OKPY>KHOCTH.

5. 5. 3aJauMd Ha pacueT CpeIHEN CKOPOCTH HEPAaBHOMEPHOIO JBHMKEHUS.
BexkTopHBIi M KOOPAMHATHBIA METOABI pELICHHs 3a7a4  I10
KUHEMATHKE.

6. 6. 3ajauM Ha pacueT CpeIHEN CKOPOCTH HEPAaBHOMEPHOTIO JBHMKEHUS.
BexkTopHBIi M KOOPAMHATHBIA METOABI pELICHHs 3a7a4  I10
KUHEMATHKE.

7. 7. Hcnons30BaHre OTHOCHTEIBHOCTH MEXAHMYECKOTO JBWKECHHS U
KJIACCUYECKOI0 3aKOHA CJIOKEHUS CKOPOCTEHM B 3ajadax 10
KMHEMAaTHKE.

8. 8. Hcnons3oBaHre OTHOCUTEIBHOCTH MEXAHMYECKOIO [BHKECHHUS U
KJIACCHYECKOI0 3aKOHA CIIOKEHUS CKOPOCTEd B 3ajadax Io
KMHEMATHKE.

9. 9. I'paduyeckue 3amaum 1O  KUHEMATHKE paBHOMEPHOTO U
HEPAaBHOMEPHOI'O JIBUKCHUM.

10. 10. I'padmueckue 3a1aun Mo KUHEMATUKE PABHOMEPHOTO U
HEPAaBHOMEPHOI'O JIBHKCHUI

11. 11. 3agau MO KHUHEMATHUKE JBWKECHHS MaTepUaJIbHOM TOYKU B
OJHOPOJHOM ITI0JIE TSKECTH.

12. 12. 3agauu MO0 KUHEMATUKE JBUKEHUSI MATEPHAIbHON TOYKH B
OJHOPOJHOM I10JI€ TSKECTH

13. 13. 3ajauM Ha TNPUMEHEHHME IIEPBOr0, BTOPOIrO, TPETHErO 3aKOHOB
Herotona.

14. 14, 3azaun Ha IPUMEHEHHE NIEPBOTO, BTOPOT0, TPETHETO 3aKOHOB
Herotona




15. 15. 3aga4yn HA TPUMEHEHUE MTEPBOr0, BTOPOT0, TPETHETO 3aKOHOB
Hrrotona

16. 16. 3aga4yn Ha TPUMEHEHUE MIEPBOro, BTOPOT0, TPETHEr0 3aKOHOB
Hrrotona

17. 17. 3agaun Ha NMPUMEHEHHUE 3aKOHOB JUISl CHJI TATOTEHHUS, YNPYTOCTH,
CYXOT0 U BI3KOI'O TPEHUS.

18. 18. 3agauu HA TPUMEHEHHUE 3aKOHOB JIJI CUJI TATOTEHHUS, YIIPYTOCTH,
CYXOT0 U BI3KOI'O TPEHUS.

19. 19. 3agauM Ha JBM)KEHUE MATEPUAIbHOM TOYKH II0J] JI€MCTBUEM
MOCTOSIHHOM CHIIBI.

20. 20. 3agau Ha JBM)KEHHUE MATEPUATIbHOM TOYKH II0J] JI€MCTBUEM
MMOCTOSIHHOM CHIIBI.

21. 21. 3amayd ¢ HCIOJb30BaHMEM IIOHATHH BeC Tejla, HEBECOMOCTD,
TIEPETPY3KHU.

22. 22. 3amayd ¢ HCIOJb30BaHMEM IIOHATHH BeC Tejla, HEBECOMOCTD,
TIEPETPY3KHU.

23. 23. 3ajaun Ha JBMIKEHHE MAaTEPUATBLHOM TOUKHU MO/ IEHCTBUEM
HECKOJBbKUX CHJI. 3aJ]a4M Ha IBHM)KCHHUE CO CBSI3SIMHU.

24, 24, 3ajaun Ha JBMIKEHHE MAaTEPUATBLHOM TOYKHU MO/ IEHCTBUEM
HECKOJBbKHMX CHJI. 3aJ]a4M Ha ABMKCHUE CO CBSA3SIMH.

25. 25. Hcnons3oBanne mnpuHOMNA OTHOCUTENbHOCTH [amwiies npu
peuieHuu 3aaay.

26. 26. Hcnosb30BaHne NpUHLIKAINIA OTHOCUTENBHOCTH [ anmiiest mpu
pelnienun 3agaqy

27. 27. 3agaun ¢ KUCIIOIB30BAHUEM IIOHSITHS MOMEHT CHJIBI OTHOCHUTEIHHO
OCH BpallleHUsI.

28. 28. 3amayu ¢ MCHOJB30BAaHMEM ITOHSTHS MOMEHT CHJIBI OTHOCHTEIHLHO
OCH BpAaIlCHUS.

29. 29. 3ajaud Ha MPUMEHEHUE YPAaBHEHMsS MOMEHTOB. 3aJjadyd Ha pacyer
XapaKTEPUCTHUK PABHOBECHS TEII.

30. 30. 3ajaud Ha MPUMEHEHUE YPAaBHEHMsS MOMEHTOB. 3aJjadyd Ha pacyer
XapaKTEPUCTHK PABHOBECHS TEIl.

31. 31. 3ajaun C HWCMOJb30BAHMEM IMOHATUNA MMIYJIbC TEJa, U3MEHEHHE
VMITYJIbCA TEJIA, UMITYJIbC CUJIBI.

32. 32. 3ajauyn C HWCMOJb30BAHMEM IMOHATUNA MMIYJIbC TENa, U3MEHEHHE
UMITYJIbCA TeJIa, UMITYJIbC CUJIBL.

33. 33. 3aiaun Ha 3aKOHBI U3MEHEHUS U COXPAHEHUS UMITYJbCca. 3a/1aud Ha
IIpUMEHEHHE 3aKOHA COXpaHEHUs WMIIYJIbCa K PpPEaKTHUBHOMY
JBUKEHUIO.

34. 34. 3ajaun Ha 3aKOHBI U3MEHEHMS U COXPAHEHMS UMITYJbCa. 3a/1a4d Ha
IpUMEHEHHE 3aKOHA COXpaHEHUs UMIYIbca K pPEAKTUBHOMY
JBHXCHULO.

35. 35. 3agaud ¢  WCTIOJB30BaHWUEM TOHIATHH  paboTa, MOIIHOCTb,
KMHETHUYeCKass M TNOTEHLMAlbHAsl JHEeprus. 3ajaud Ha 3aKOHbI
COXPAHEHUS U U3MEHEHUSI MEXAHUYECKOW SHEPTUH.

36. 36. 3amaun  C UCHOJB30BaHHWEM TMOHATUH paboTa, MOIIHOCTb,
KWHETUYECKass W TMOTEHIMAaJIbHAsl HHEpPrus. 3ajJadyd Ha 3aKOHbI
COXPAHEHUS U U3MEHEHUSI MEXAHUYECKOU JHEPTUH.

37. 37. 3amaun Ha pacyeT KodhHIMEeHTa T0JIE3HOTO ACHCTBUS MEXaHN3Ma,

C MCIIOJIb30BAaHUEM ‘‘30JI0TOTO NMpaBUiIa” MEXaHUKU
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38. 38. 3amaun Ha pacyeT KodhUIIMEHTA TT0JIE3HOTO ACHCTBUS MEXaHNU3Ma,
C MCIIOJIb30BAaHUEM ‘“30JI0TOTO MpaBUiIa” MEXAHUKU

39. 39. Pemenne 3amad mo MeXaHHKE Ha OCHOBE IHMHAMHYECKOrO U
DHEPreTHYECKOro NoAX0/10B.

40. 40. Pemenne 3amad mo MeXaHHKE Ha OCHOBE IHMHAMHYECKOIO U
DHEPreTHYECKOro NoAX0/10B.

41. 41. 3aa4y 110 MEXaHUKE KUIKOCTEH U ra3oB.

42. 42. 3aa4y 110 MEXaHUKE KUIKOCTEH U ra3oB.

Mousekyasipuasi pusuka u TepMoanHamMuka. (22)

43. 1. KauecTBeHHBIE 3aJauM Ha NPUMEHEHHE OCHOBHBIX IOJIOKECHUMN
MOJIEKYJISIPHO-KHHETHYECKOU TEOPHH.

44, 2. 3aauu-OLICHKM Ha pacdyeT Macc, YUCJIa U pa3sMEPOB MOJIEKYJI

45. 3. 3ajaud Ha IPUMEHEHUE OCHOBHOIO YPAaBHEHMsI MOJIEKYJIAPHO-
KMHETUYECKON TEOPUHU UACAIBHOIO rasa.

46. 4. 3ajaud Ha IPUMEHEHUE OCHOBHOIO YPAaBHEHMsI MOJIEKYJIAPHO-
KMHETUYECKON TEOPUHU UACAIBHOIO rasa.

47. 5. 3amjaun Ha ypaBHeHue MeHnneneesa — Kunanelipona. 3amauu Ha
ra3oBbI€ 3aKOHBI.

48. 6. 3amjaun Ha ypaBHeHue MeHnneneesa — Kunanelipona. 3amauu Ha
ra3oBbI€ 3aKOHBI.

49. 7. Pewmenne 3a7a4 pa3HbIMU crocobamu, UCXOJs u3
9KCIIEPUMEHTAILHO  YCTaHOBJICHHBIX 3aKOHOB UM MOJEIBHBIX
MIPEACTABICHUN MOJIEKYISIPHO-KUHETUYECKON TEOPUHU.

50. 8. 3ajaud Ha CBOMCTBA HACBHIIICHHBIX M HEHACBIIIEHHBIX I1apOB, Ha
XapaKTEPUCTUKY KPUTUIECKOI'O COCTOSIHUS.

51. 9. 3ajaud Ha CBOMCTBA HACBHIIICHHBIX M HEHACBIIIEHHBIX I1apOB, Ha
XapPaKTEPUCTUKY KPUTUIECKOI'O COCTOSIHUS.

52. 10. 3aa4uM ¢ UCIIOJIb30BaHUEM MOHATHUS BIAXKHOCTH BO3/1yXa.

53. 11. 3ajauM HaA pacyeT KOJMYECTBA TEIUIOTBI B  IpoLeccax
TEIIONEpEaadn.

54. 12. 3ajauM  HA pacyeT KOJMYECTBA TEIUIOTBI B  IpoLEccax
TEIIONEPEaAYH.

55. 13. 3amayu Ha pacueT YACJIBHON TEIUIOEMKOCTH, YIEIbHOM TEIIOTHI
TUIaBJICHHUS, YIEIbHON TEIIOTHl Napo00pa30BaHHUS.

56. 14. 3ajaun Ha pacyeT YAEIbHOW TEIUIOEMKOCTH, YJIEIbHON TEIIOTHI
TUTABJICHUS, YIeIbHON TEeMJIOTHl MapOo0Opa30BaHMSL.

57. 15. 3aaun Ha MPUMEHEHNE YPaBHEHUs TEIIOBOro OanaHca.

58. 16. 3aaun Ha MIPUMEHEHNE YpaBHEHUs TEIIOBOro OanaHca.

59. 17. 3aja4n Ha pacyeT BHYTPEHHEN YHEPTUH UICATILHOTO OAHOATOMHOIO
rasa.

60. 18. 3aja4n Ha pacyeT BHYTPEHHEN YHEPTUH UICATILHOTO OAHOATOMHOIO
rasa.

61. 19. 3amaun  Ha pacueT pabOTBl M  KOJMYECTBA TEIUIOTHI B
TEPMOJIMHAMHYCCKHX IIpoLIEccax.

62. 20. 3amaun  Ha pacyer pabOTBl M KOJMYECTBA TEIJIOTHI B

TCPMOANMHAMHNYCCKUX MPOLICCCaX.
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63. 21. 3agauM Ha TMPUMEHEHHE TMEPBOTO 3aKOHA TEPMOAMHAMHUKH K
H30IpoLIeccaM B rasax.
64. 22. I'paduueckue 3a1aum B TEPMOJIMHAMHKE
65. 23. 3agaun Ha pacueT KIIJI TenoBoro auraresns
66. -68 Pezeps 3u
IloypouHoe niiaHupoBaHue yueoHoro marepuasna 11 kiaace, 68 yaca
Ne Ne B
n/n TEME
DJIeKTPOAMHAMHUKA U dJ1eKTpru4yecTBo (30)
3anaun Ha TPUMEHEHHUE 3aKOHA COXpaHEeHUs 3apsaaa v 3akoHa Kymnona.
3asaun Ha MPUMEHEHNE 3aKOHA COXpaHEeHUs 3apsaaa U 3akoHa Kynona.
3agaud Ha TPUMEHEHHME TOHATUM HANPSHKEHHOCTH, TMOTCHIHATIA U
Pa3HOCTH MOTEHIUAIOB JIEKTPOCTATUYECKOTO MOJIA.

4. 4. 3ajmauyn Ha TPUMEHEHUE MOHATUN HAINpPSKEHHOCTH, IOTEHLUada |
Pa3HOCTH MOTEHIUAIOB AJIEKTPOCTATHYECKOTO TOJIS.

5. 5. 3aaun Ha ONHCAHUE DJIEKTPUUYECKOIO MOJsl Pa3IUYHBIMH CPEJICTBAMM:
CUJIOBBIMU JIMHUSIMU, SKBUTIOTCHIIMAJIbHBIMU TOBEPXHOCTSIMHU.

6. 6. 3aaun Ha ONHCAHUE DJIEKTPUUYECKOTO MOJsl Pa3IUYHBIMH CPEJICTBAMM:
CUJIOBBIMU JIMHUSIMU, SKBUTIOTCHIIMAJIbHBIMU TOBEPXHOCTSIMHU.

7. 7. Pemenne 3amau Ha omMcaHue CHUCTEM KOHAEHCATOPOB M pacyer
XapaKTEPUCTUK KOHJECHCATOPHBIX IEMEH.

8. 8. Pemienne 3amau Ha omnMcaHue CHCTEM KOHAEHCATOPOB M pacyer
XapaKTEPUCTUK KOHJECHCATOPHBIX IEMEH.

9. 9. 3aiauu Ha pacueT YHEPTrUu FIEKTPUUECKOTO MOJIA.

10. 10. 3ajadn Ha pacyeT SHEPTHH JIEKTPUYECKOIO MOJIS.

11. 11. 3aiaun Ha pa3IUYHbIE METOJIbI pacyeTa COMPOTUBIIEHUS IIEKTPUUECKUX
meney IMOCTOSTHHOTO TOKA.

12. 12. 3aiaun Ha pa3IUYHbIE METO/IbI pacyeTa COMPOTUBIEHUS IIEKTPUUECKUX
meney IMOCTOSTHHOTO TOKA.

13. 13. 3ajmaun  pa3HbIX BHUJOB Ha ONHCAaHUE DIIEKTPUUECKUX Ieneit
MOCTOSHHOTO TOKa C MOMOINIBI0 3akoHa OMa sl 3aMKHYTOW IIEMH,
3akoHa Jl>xoyisa — JIeHna.

14. 14. 3agaud  pa3HBIX BHUJOB Ha ONUCAHWE DJJIEKTPUYECKUX  Ienen
MOCTOSIHHOTO TOKa C MOMOIIbI0 3akoHa OMa s 3aMKHYTOM Lemu,
3akoHa J[>xoyins — JIeHna.

15. 15. 3agaud  pa3HBIX BHUJOB Ha ONUCAHWE DJJIEKTPUYECKUX  Lenen
IIOCTOSIHHOTO TOKAa C MOMOIIBI0 3aKOHOB IIOCIIENOBATEIILHOIO U
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MMapaJJIEILHOTO COCTMHEHUMN.

16. 16. 3agaud  pa3HBIX BUJIOB Ha ONUCAaHUE DJJICKTPUUYECKUX  Ilernei
IOCTOSSHHOI'O TOKAa C IIOMOIIBK) 3aKOHOB IIOCJIEOOBATCIBHOIO U
MAPAIJIETBLHOIO COCTMHEHUM.

17. 17. Pemenue 3agad Ha pacuet yyacTKoB 1enei, coaepxamux JJC.

18. 18. Pemenue 3aiay Ha pacueT yyacTkoB Lenei, cogepxkamux S/1C.

19. 19. 3agaul Ha WUIIOCTPAIMIO HAEHM OTHOCHUTEJIBHOCTH MO OTHOUIEHUIO K
cpeacTBaM  HAOMIOACHWS ~HAa  IpUMEpPE  pa3HbIX  TOKa3aHUH
AJICKTPOM3MEPUTENBHBIX TMPUOOPOB TMPHU PaA3IMYHBIX CIOCO0aX WX
BKJIFOUCHUS B IICIIb.

20. 20. 3agauM  Ha ONHMCAHWE TOCTOSIHHOTO  DJIEKTPUYECKOr0 TOKa B
JJIEKTPOJIUTAX, BaKyyMe, rasax, MOJIYIPOBOJHUKAX: XapaKTEPUCTHUKA
HOCHUTEINEH, BOJIbTaMIIEpHas XapaKTEepUCTHUKA, XapakTEepUCTUKA
KOHKPETHBIX SIBJICHUU U AP.

21. 21. KauecTBeHHBIE 3amayd Ha  HCCICAOBAaHHWE  MAarHUTHOTO  ITOJIS
MOCTOSTHHOTO TOKA. 3aJjauM Ha 3aKOH AMIiepa.

22. 22. KauecTBeHHBIE 3amayd Ha  HCCICJOBAaHHWE  MAarHUTHOTO  ITOJIS
MOCTOSTHHOTO TOKA. 3aJjauM Ha 3aKOH AMIiepa.

23. 23. 3agau O JBWXKCHUU 3apsDKEHHBIX YacTHI[ B AJICKTPUUYECKOM U
MAarHUTHOM IT1OJISIX.

24. 24. 3agau O JBWXKCHUU 3apsDKEHHBIX YacTHI[ B AJIEKTPUUYECKOM U
MAarHUTHOM IT1OJISIX.

25. 25. KayecTBeHHbIE W pacueTHbIE 3aJadd Ha OIKUCAHUE  SIBJICHUSA
SJIEKTPOMATHUTHOM  WMHIYKIMK, HAa  3aKOH  AJIEKTPOMAarHUTHOU
WHAYKIMH, Ha IpaBuiio JIeHua.

26. 26. KauecTBeHHble M pacueTHble 3aJaud Ha ONHMCAHUE SBJICHUS
SJIEKTPOMATHUTHOM  WMHIYKIMK, HAa  3aKOH  DJIEKTPOMAarHUTHOU
WHAYKIMH, Ha IpaBuiio JleHua.

27. 27. KayecTBeHHBIE M pacyeTHbIC 3aJa4d HA WCMOJb30BAHUE TMOHSITHUSA
WHIYKTUBHOCTH, Ha pacyeT SHEPIUA MarHUTHOIO I10JI.

28. 28. KayecTBeHHBIE M pacyeTHbIC 3aJa4d HA WCMOJb30BAHUE TMOHSITHUSA
WHIYKTUBHOCTH, HAa pacyeT YHEPIUM MarHUTHOTO MOJIA.

29. 29. KayecTBeHHBIE M pacyeTHbIC 3aJa4d HA WCMOJb30BAHUE TMOHSITHUSA
WHIYKTUBHOCTH, HAa pacyeT d3HEPIUM MarHUTHOTO MOJIA.

30. 30. 3amaun Ha @opMyy TpaHchopmaTopa

Koseb6anusi u BosiHbI (26)

31. 3amaun Ha onpeieNieHUe XapaKTePUCTUK FTApMOHUUECKUX KOJIeOaHHH.

32. 3ajayn  Ha  OPUMEHEHUE OCHOBHOIO  YpaBHEHUS  JUHAMUKHU
KOJICOATEIPHOTO ~ JBMIKEHUS K aHAIW3y TOBEICHHS MAasSTHHKOB
Pa3TUYHBIX KOHCTPYKIIUH (MaTeMaTHYeCKOTO U MPYKHHHOTO).

33. 3. 3amayn  Ha  OPUMEHEHUWE OCHOBHOIO  YPAaBHEHUS  JUHAMUKH
KoJeOaTenbHOrO JIBMKEHHS K aHajdu3y TOBEISHUS MAasTHUKOB
pa3IUYHBIX KOHCTPYKITUH (MAaTEMAaTHYECKOTO U MIPY>KUHHOTO).

34. 4. 3amaun ¢ HWCHONB30BaHUEM  (OpMYyNBl  Tepuoja  KosieOaHui
MAaTEMATHYECKOTO MAsSITHUKA.

35. 5. 3amaun ¢ HUCHONb30BaHMEM  (opMynsl  mepuoma  KoseGaHW
MATEMATHYECKOTO MAsITHUKA.

36. 6. 3agaul HAa TPUMEHEHHUE 3aKOHOB COXPAHEHUS SHEPTUU U HUMIYyJbCa K
K0J1e0aTeIbHOMY JABHKEHUIO.

37. 7. 3agaul HA TPUMEHEHHUE 3aKOHOB COXPAHEHUS SHEPTUU U HUMITYyJbCa K
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KOJ'IC6aTeJ'IBHOMy JBWXKXCHUIO.

38. 8. 3ajayM O  paclpoCTPaHEHUM  HPOAOIBHBIX U IONEPEUHBIX
MEXaHMYECKUX BOJH B YIPYTHX Cpeaax.

39. 9. 3ajayd O  paclpoCTPAaHEHUM  HPOAOIBHBIX U IONEPEUHBIX
MEXaHMYECKUX BOJH B YIPYTHX Cpeaax.

40. 10. 3ajaud Ha pacyeT XapaKTEPUCTUK 3BYKOBBIX BOJIH.

41. 11. 3agauu Ha pacyeT XapaKTEPUCTUK 3BYKOBBIX BOJIH.

42, 12. Pemrenne 3an1a4 Ha NEpEMEHHBIN IEKTPUYECKUN TOK: XapaKTEPUCTUKU
NIEPEMEHHOI'0 TOKA, 3JIEKTPUYECKUE MALIMHBI, TpaHC(HOpMaTop.

43. 13. Pemrenne 3ana4 Ha NEpEMEHHBIN IEKTPUYECKUN TOK: XapaKTEPUCTUKU
NIEPEMEHHOI'0 TOKA, 3JIEKTPUYECKUE MALIHHBI, TpaHC(hOpMaTop.

44. 14. 3ajayM Ha OIMCAHUE PA3JIMYHBIX CBOMCTB 3JEKTPOMArHUTHBIX BOJIH:
CKOpPOCTb, OTpaXEHHUE, NpeIOMIIEHUE, UHTephepeHIus, AuppaKius,
IIOJIIpU3aLys.

45. 15. 3aJaud Ha ONMCAHUE Pa3JIMYHBIX CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH:
CKOpPOCTh, OTpaXEHHUE, NpEeIOMIICHHE, WHTeppepeHIrs, AUPPaKIHs,
MOJIIpU3aLysl.

46. 16. 3agaud Ha  TPUMEHEHHE 3aKOHOB TE€OMETPUYECKON  ONTHKHU:
IPSIMOJIMHENHOIO paclpOCTPAaHEHUS! CBETAa, OTPAKEHUS, IPEIOMIICHUS
CBETA.

47. 17. 3agaud Ha  TPUMEHEHHE 3aKOHOB TE€OMETPUYECKON  ONTHKHU:
IIPSIMOJIMHENMHOIO paclpOCTPAaHEHUS! CBETAa, OTPAKEHUS, IPEIOMIICHUS
CBETA.

48. 18. [IpuMeHeHHe K pELIeHHIO 337ay MO NeOMETPUYECKOM ONTHKE OOIIUX
MPUHILIMIIOB, Ha MpHUMeEpax, COOOpakeHWH CHMMETPHUM, OOpaTUMOCTU
xoja nyy4a, npuHiuna Pepma.

49, 19. Pemenue 3amau Ha nmpuMeHeHHE (OPMYJIbl TOHKOW JIMH3BI. 3a/add Ha
ONTUYECKHUE CUCTEMbl M ONTHUYECKHE MNPHOOPHI (JIyma, MHKPOCKOI,
TeJecKon, ¢poToanmapar).

50. 20. Pemenune 3amau Ha npuMeHeHue (opMysbl TOHKOW JIMH3BL. 3ajlaud Ha
ONTUYECKUE CHUCTEMBl U ONTHYECKHE NpUOOpHI (JIyrna, MHKPOCKOII,
TeJIeCKOII, (hoToanmapar).

51. 21. 3anaun 1o GOTOMETPUHU U 3aKOHAM OCBELICHHOCTH.

52. 22. 3agauu Mo GOTOMETPUHN U 3aKOHAM OCBEILEHHOCTH.

53. 23. 3aauu 10 BOJIHOBOM ONTHKE C IPUMEPAMH PACUETOB CKOPOCTH CBETA.

54. 24, 3aa4y 10 BOJHOBOM ONTHKE C IPUMEPAMH PaCu€TOB CKOPOCTH CBETA.

55. 25. KayecTBeHHBIEC M pacyeTHBIC 33Jjaud Ha JUCIEPCHUI0, HHTEp(EpeHIInIO,
JUGPAKIUIO U MOJSIPU3ALIIO CBETA.

56. 26. KadecTBeHHBIE M pacueTHBIE 3a/1a4ud HA JUCTIIEPCHUIO, HHTEPPEPECHITHIO,
JUQPAKLIUIO U MOJIIPU3ALIUIO CBETA.

ArtomHas ¢pusuka (12)

57. 1. 3amaun Ha ypaBHeHHe OWHIITeHHa g ¢dorodddexTa. 3amaun Ha
OlpesieNieHue  XapakTepUCTUK  (POTOHOB: MAacchl,  HMIIYJIbCA,
OIIPEIEIIIEMBIX C IIOMOIILI0 3aKOHA B3aMMOCBSI3U U DHEPIUH.

58. 2. 3amaun Ha ypaBHeHue OuHIMTEeHHa a1 Gororddexra. 3amaun Ha
OTpeNieICHuEe  XapakTepUCTHK  (POTOHOB: MAaccChl,  HMIIYyJIbCA,
OIIPEE/IIEMBIX C MOMOIILIO 3aKOHA B3aMMOCBSI3U U DHEPIHM.

59. 3. 3amaun Ha ypaBHeHHe OWHIITeHHa g ¢dortodddexra. 3amaunm Ha

ONpesiefieHue  XapakTepUCTUK  (OTOHOB:  Macchl,  UMIYJbCa,
ONpeJIesIEMbIX C TOMOIIbIO 3aKOHA B3aUMOCBSI3U U YHEPTHUHU.

14




60. 4. 3amaun Ha ypaBHeHue OuHmTEeHHa a1 ororddekra. 3amaun Ha
OTIpeNIeICHUEe  XapakTepUCTHK  (POTOHOB: Maccel,  HMIIyJIbCa,
OIPEAEIIIEMBIX C IIOMOIIBIO 3aKOHA B3aUMOCBS3H U DHEPIUH.

61. 5. 3amaun Ha pacueT JeeKTa MacChl U DHEPreTHUECKOTO BBIX0/1a SACPHBIX
peakuuil. 3ajau Ha IPUMEHEHHE 3aKOHA PaJIMOAKTUBHOIO pacnaja.

62. 6. 3amaun Ha pacueT JedeKTa MacChl U DHEPreTHUECKOTO BBIX0/1a SACPHBIX
peakuuil. 3aauy Ha IPUMEHEHHE 3aKOHA PAaIMOAKTHBHOI'O paclaia.

63. 7. 3amaun Ha pacueT JedeKTa MacChl U DHEPreTHUECKOTO BBIX0/1a SACPHBIX
peakuuil. 3aau Ha IPUMEHEHHE 3aKOHA PaJIMOAKTUBHOIO pacnaja.

64. 8. 3amaun Ha pacueT JedeKTa MacChl U SHEPreTHUECKOTO BBIX0/1a SACPHBIX
peakuuil. 3aau Ha IPUMEHEHHE 3aKOHA PAaIMOAKTUBHOI'O paclaja.

65. 9. 3ajayM Ha NPUMEHEHHE 3aKOHOB COXpPAHEHMsS SHEPruu U 3apsjua K
SIIEPHBIM pEAKLIUAM.

66. 10. 3agauM Ha MPUMEHEHHE 3aKOHOB COXPAHEHMS JHEPrUM U 3apsja K
SIIEPHBIM pPEAKLUSAM.

67. 11. 3ajaun Ha NPUMEHEHHME 3aKOHOB COXPAHEHMsI SHEPIHMM W 3apsia K
SIIEPHBIM pPEAKLUSAM.

68. 12. 3agau Ha NPUMEHEHHE 3aKOHOB COXPAHEHMS SHEPrUM MU 3apsja K
SIIEPHBIM pPEAKLUSM.

10.

11.

12.

13.

14.

YMK 1o cneukypcey «IIpakTukymno pemenuro 3aaay no ¢pusuke» B 10-11-x kiaccax

byonukoB C.B., KonapateeB A.C. MeTononornueckre OCHOBHI peIlleHHUs 3a71ad 1o (U3MNKe B
cpenueit mkone. — CII6., 1996

byb6nukos C.B., KounpatseB A.C. MeToauka o0ydeHUs pEIICHUIO OJUMITHAAHBIX (PU3NIECKIX
3amay. — CIIO., 1997.

bytukoB E.WN., beikoB A.A., KonapareeB A.C. dusmuka B npumepax M 3anadax: YueOHoOe
rmocobue. — CI10., 1999.

[Nonbagap6 H.U. Coopuuk Bonpocos u 3a1a4 1o ¢pusuke: YuyedHoe nocodue. — M., 1982.
3anmaun o Gu3MKe A7 MOCTYMAIIMX B BY3bl: YueOHoe nocodue /bennpukos I'.A., ByxoBiies
b.b., Kepxxenues B.B., Msaxumes I'.5. — M., 1987.

banam B.A. 3agaun no ¢usuke u MeTobl UX pemienus. — M., 1983.

Bypcuan 2.B. ®uzuka. 100 3amau mo ¢usmke A pelieHHs Ha KOMIbloTepe: YueOHoe
nocobue. — CII6., 1997.

HemkoBuu B.I1., JlemxoBuu JLII. COopuuk 3amad mo ¢usuke s 8-10 kimaccoB cpemHei
mkostel: [Tocobue mst yuammuxcs. — M., 1981.

3amaun MmockoBckux ¢pusznueckux omumnuai. /Ilox pen. C.C.Kporosa. — M., 1988.

3amaun o pusuke: Yuebnoe nmocoodue. /Ilox pen. O.5.CaBuenko. — M., 1988.

3agaun Cankt-IlerepOyprekux onmummnuan no ¢usuke 1996/97 u 1997/98 yuebHBIX ron0B.
YcnoBus, permenusi, noscuenus. /Ilog obm. pen. A.A.KypmtomoBa u A.C.Yuprosa. — CIIO.,
1999.

Kabapaun O.®., OpnoB B.A. MexnyHapoaHble Gu3MUECKUe OMUMITHAIBI IIKOILHUKOB. /Ilox
pen. B.I'.PazymoBckoro. — M., 1985.
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