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ITosicHuTeIbHAS 3aIUCKA

[Tporpamma crenkypca «lIpakTukym mo pemieHuio (U3MYECKUX 3a/lau» HalpaBleHa Ha CO3/IaHue
ycinoBuil st opranu3anuu dddexTuBHON cuctembl moAarotoBku k EI'D ywammxcs 10- 11 kmaccos,
CHocoOCTBYIONIEH caMoompeaeNeH!I0 00yJaroluXxcst B BIOOpe crioco0a aanbpHeiiiiero oopa3oBaHus,
HOCHUT XapakTep 00001eHNs N3YYeHHOT0 MaTepraia 3a Kypc CpeHel MIKOJIbl M paclIupeHus yaeOHOH
MIPOTrpaMMBl.
[lenpr0 mporpaMmel SIBJISIETCS] COBEPILIEHCTBOBAHUE MIO3HABATEJIbHON cdepbl
oOyuaromuxcsi U oOecrieyeHUe TaKUX YCIOBUM, TIe OJapeHHbIH pPEeOCHOK CMOXKET IOCTUTHYTh
MaKCHMaJIbHO BO3MOXKHOI'O JJIl HErO YPOBHSI Pa3BUTHSL.
3ajaun:
CdopmupoBaTh yMeHUs paboTaTh C pa3InYHBIMU UICTOYHUKAMHU UHQOPMALIUH.
BripaboTtath nccieoBaTebCKUe YMEHMUSL.
[To3HakOMUTh ydalUXcss € MCXOAHBIMH (umocodpckumMu uAesIMH, (U3HMUECKUMU TEOPHSIMH U
INPUCYIIMMH MM CTPYKTypamH, CHCTEMOM OCHOBOIIOJNAraloOUIMX IIOCTYJIaTOB U IPUHIUIIOB,
MOHATUIHBIM anmapaToM, SMIUPUIECKUM Oa3HCOM.
CdopmupoBaTh MpeacTaBIeHHE O COBPEMEHHOH (DHU3MUECKON KapTHHE MHpa, O MECTe H3y4yaeMBbIX
Teopuil B coBpeMeHHOoM EKM u rpanunax npuMeHMMOCTH.
YrinyOuTh MHTEpEC K MPEAMETY 3a CUET NMPUMEHEHMSI JEATEIbHOCTHOIO MOAX0/a B U3yYEHUH Kypca,
Mo100pKe MO3HABATENIBHBIX HECTAaHAAPTHBIX 3a/1a4.
CcdhopmupoBaTh y yyamuxcst yMEHHUs IPUMEHATh (PU3MUECKUE 3HAHUS Pa3IMYHOIO YPOBHS OOIIHOCTH,
TaKMX KaK KOHKPETHBIX 3aKOHOB (DM3MUECKUX Teopui, (yHIaMEHTAIbHBIX (PU3NYECKHX 3aKOHOB,
METOJIOJIOTUYECKUX TMPUHIUNOB (U3MKU K PpEHIeHHIO 3ajad [0 MEXaHUKE, JJIEKTPUYECTBY,
TEPMOJUHAMUKE, ONTHKE.
CdhopmupoBaTh y ydammxcsi YMEHHS HPUMEHSATb METObl 3KCIIEPUMEHTAIbHOU, TEOPEeTHUECKOW M
BBIUHCIUTENbHON (PU3UKU K PEIICHUIO 33/1a4 [10 MEXAHUKE, JIEKTPUUECTBY, TEPMOJUHAMUKE, ONTUKE.
ChopmupoBaTh y ydamuxcsi yMEHHUS K MPOBEACHHIO KOHKPETHOTO aHajlu3a 3KCIEPHMEHTAIbHO
HaOII0/IaeMBIX SIBJICHHIA.
CdhopmupoBaTh y ydalMxcsi yMEHHUS OpraHU3allMM TO3HABATENbHOW NEATEILHOCTH HpU OOyueHUH
pemeHuto  (pu3MyecKUx 3amad  Kak Y4eOHOW MOJENM HCCIEAOBATEIIbCKON  JIESITEIbHOCTH.
IInanupyemMble npeaMeTHbIE pe3y/bTaThl.
OTnuuuTenbHas 0COOEHHOCTh IaHHOM MpOorpaMMbl B MaKCUMaJIbHON OpUEHTAIIMH Ha
MEXIUCUUIUIMHAPHBIM [MOAX0J B O0OYy4YeHHMM, Ha pa3BUTHE CAMOCTOSTEIbHOCTH JeTed, uX
CaMOTIO3HAHUS, CAMOOLIEHKH, TEOpEeTHYeCKass U  HUCCIEeN0BaTeNIbCKash OCHOBAa, T'HOKOCTb H
BapHaTHUBHOCTh Y4EOHOT O Ipolecca.
TexHosorny, NCNOAL3YEMBIE B OPraHU3AIMY 3aHATHA:

[Ipo6nemHoe 00yUyeHue, ¢ TOMOIIbIO KOTOPOTO yYallhecs MOJIy4aloT 3TaJIOH HAYYHOT'O MBIIIUICHHUS.
[IpoexTHass TEXHOJIOTHS, KOTOpas MOMOraeT TOTOBUTh YYAlIUXCA K JKM3HU B YCIOBHUSX TWHAMHYHO
MEHSIIOIIErocs 00IIEeCTBa.

MeTo 4YaCTHYHO-TIOMCKOBOW JESATETBHOCTH, CHOCOOCTBYIOIIUN CaMOCTOSITEIBHOMY —DEIICHHUIO
poOJIEeMBI.

HccnenoBaTenbCKUil METO, KOTOPBI MOMOKET MIKOJIbHUKAM OBJAJETh CIOCOOAMH PEIICHHs 3aaad
HECTaHJAPTHOT'O COJAEP KAHMUS.

[Ipenycmotrpena peanuzanus AUPPEPEeHINPOBAHHOTO U JIMYHOCTHO-OPHUEHTUPOBAHHOTO MOJXO/IOB,
KOTOPBIE MO3BOJISAT YUEHUKaM JIBUTaThCsl BHYTPU Kypca 110 CBOEH TPaeKTOPUU U OBITh YCIICITHBIMHU.



JI1s1 opraHu3aluy 3aHATHHA MCIIOIB3VIOTCS CISIYIONINE d)ODMI)IZ

JICKITHOHHOE M3JI0KEHUE MaTepraia;
IBPUCTHUYECKUE OECeIbl;
MPaKTUKYMBI 110 PEIICHUIO 3a/1a4;
paboTa B MaJIbIX IpyIIax.

OGH_IGVLIGGHBIG YMCHMA, HABBIKHU U CIIOCOOBI ACATCIIbHOCTH .

llo3nasamenvrasn deamenbHoCmb:

WCIIOJB30BAHUE JUUISl ITO3HAHUSI OKPYXKAIOLIEro MHpPA pa3IMYHBIX €CTECTBEHHOHAYYHBIX METOOB:
Ha0IIt0IeHNE, H3MEPEHUE, SKCIICPUMEHT, MOJICIIMPOBAHNUE;

(dhopMUpOBaHHE YMEHHI pa3nuiaTh (HaKThl, TUIIOTE3bI, IPUYUHBI, CIICJICTBUS, T0KA3aTEIhCTBA, 3aKOHBI,
TEOPHH;

OBJIAJICHUE PA3IMYHBIMHU CIIOCOOAMU PEIICHUS TEOPETUUECKUX U SKCIIEPUMEHTAIBHBIX 33]1a4;
MPUOOPETEHUE OIBITA BEIABMKCHUS THUIIOTE3 JUISI OOBSICHEHUS N3BECTHBIX (DaKTOB U
SKCIEPUMEHTAIBHON MTPOBEPKH BBIIBUTAEMBIX THIIOTES.

Hnpopmayuonno-koMmMyHUKAMUEHASA 0eAmMenbHOCMb.!

BJIaJICHME MOHOJIOTMYECKOM M JUalOTUYECKOM peublo, pa3BUTHE CIIOCOOHOCTH HOHUMAaTh TOYKY
3peHus codecelHUKa U IPU3HABaTh PAaBO HA HHOE MHEHUE;

HCIIOJIb30BaHUE JJIsl PELLEHUS MI03HABATEIbHBIX 1 KOMMYHUKATUBHBIX 3a]1a4 Pa3IMuHbIX

HCTOYHHUKOB UH(DOPMALUH.

Pegnexcuenas oesmenvbnocmon:

BJIaJICHUE HABBIKAMH KOHTPOJII U OIEHKH CBOCH JESITEIIbHOCTH, YMEHUEM MPEIABUIETH BO3MOXKHBIE
pe3yJIbTaThl CBOMX JCHUCTBHIA.

KanengapHo-remaTudeckuii miaH npegycmaTpruBaet oOydeHue B o0bEmMe 68 yacoB 3a J1Ba roja.

[Ipu >TOM HCTONB30BATUCH CIAEAYIOUINE OPUHIMILI 0TOOpa COAepX aHUs U OpPraHU3alMHU y4eOHOTO

Marepuania:
COOTBETCTBHE COJICPKAHMS 33/1a4 YPOBHIO OCHOB KJIaCCUYECKOUN (PU3UKH,
BBIJICP)KABIIMX MPOBEPKY BPEMEHEM, a TakXKe YPOBHIO pa3BUTHS COBpeMEHHOM (u3uku, ¢
BO3MOXXHOCTBIO TIOCTPOEHHS B IIpollecce pemieHus 3anad  (U3MYecKux, MaTeMaTU4ecKuX U
KOMIIBIOTEPHBIX MOJIETCH M3ydyaeMbIX OOBEKTOB C Pa3IMYHON CTENEHBIO JETANN3alluH, peau3yeMoi
Ha OCHOBE MPUMEHEHHMSI: KOHKPETHBIX 3aKOHOB (PM3UYECKUX TE€OpuH, (PyHAaAMEHTaIbHBIX (PU3NUECKUX
3aKOHOB, METOJOJIOTHYECKUX MPUHIUIOB (HU3UKH, a TakKe METOJOB HKCIEPUMEHTAIbHOM,
TEOPETUYECKON U BBIUUCIUTEIbHON (DU3HKY;
COOTBETCTBHUE COJCPKAHUS H dbopM mnpeabsBICHUS 3a1a4 TpeOOBaHUIM
roCy/1IapCTBEHHBIX MPOTPaMM IO (PU3HKE;
BO3MOXXHOCTh OOyUYEHHS aHAIIU3Y YCIOBUM SKCIIEPUMEHTAIBLHO HA0III01aeMBbIX
SBJICHUH, pacCMaTPHUBAEMBIX B 3a/1a4¢€;
BO3MOKHOCTh (POPMHUPOBAHUS IOCPEACTBOM COJIEPKAHMS 3a]1a4 U METOJIOB UX
pElIeHNs HayyHOrO MHPOBO33pEHUS M HAy4YHOrO IIOAXO0Ja K HW3YYEHMIO SBJICHMH IPUPOABI,
aJleKBaTHBIX  CTWJIIO  HAy4YHOIO  MBIIUICHUS  (MEXaHUCTUYECKOMY, JI€TEPMHUHHMPOBAHHOMY,
BEPOSTHOCTHOMY, KHOEPHETUYECKOMY), B paMKaxX KOTOPOT0 MOKET OBITh pellIeHa 33/1a4a;
pa3BUTHE TBOPUECKON MHAMBHUIYATbHOCTH yUaIluXcs Kak CyObEKTOB 00y4YeHUs IPpU
penieHny GU3MYECKUX 3a/1a4.

IIpemiaraeMblil  CIIELIKYpC OpPUEHTUPOBAaH HAa KOMMYHHUKATHBHBIM HCCIIEN0BATEIbCKUI
MOAX0J B OOy4YeHHH, B KOTOPOM MPOCIECKHUBAOTCS CIEAYIONINe OOOOIICHHBIE dTamnbl CyOBEKTHOU



NEeSTENbHOCTH YYAIUXCS M YYUTENS: COBMECTHOE TBOPYECTBO YUUTENS M YYAIIUXCS TIO CO3JaHHUIO
¢bu3nyuecKoil mpoOIEeMHON CUTYAIIUU WIH JIEATEIBHOCTH TI0 TOA00PY IUKIIA 33724 M0 U3y4aeMOi TeMe.
AHanu3 HalaeHHOHN npobieMHO#N cutyanuu (3agaun). Uetkoe GopmynupoBanne (HU3NIECKON YaCTH
npoOyieMsl (3amaun). BeiiBmkeHnue rumnores, pazpaboTka Mojeneil (PU3NYECKUX, MATEeMaTHYCCKUX,
KOMIIBIOTEpPHBIX). [IporHO3MpOBaHME pE3YJIbTATOB pPa3BUTHS BO BPEMEHU OKCIEPUMEHTAIBHO
HaOIt01aeMbIX sIBICHMA. [IpoBepka U KOPPEKTUPOBKA TUIOTE3, HAXOXKJICHUE PEIICHHI, TPOBEpKa U
aHanu3 penreHuil. [IpetoskeHus MO0 UCIOIB30BaHUIO MONYUYEHHBIX PE3YJIbTAaTOB I TIOCTAHOBKU H
pelIeHus Qpyrux mpooiieM (3a1ad) Mo u3ydaeMon Teme, 1o paHee U3Y4CHHBIM TeMaM Kypca (PU3UKH, a
TaKXKe MO TeMaM JIPYTHX IMPEIMETOB €CTECTBEHHOHAYYHOTO ITMKJIA, OI[CHKA 3HAYCHUS MOJIyYCHHOTO
pe3ynbTata A )KU3HEHHBIX CUTYalluid U Pa3BUTHS HAYIHOTO MHUPOBO33PEHUSI.

TpeGoBaHMs K OCBOCHUIO COICPIKAHUS TIPEIMETA:

Y4eHHUK n0JHKEH 3HATh:

MexayHapoanyto cuctemy eaunui (CH);

¢dbyHnaMeHTanbHbIE  (PU3MYECKHE 3aKOHBI MEXaHUKH,  DJIEKTPOJUHAMHUKH,
TEPMOJAMHAMUKH, ONITUKH, KBAHTOBOU M SIZIEPHOM (DU3HKH;

METOABl AKCIECPUMEHTAIBHOW, TEOPETHMYECKOW M BBIYUCIUTEIBHOW (H3UKHM; - MaTeMaTHYeCKUi
amnmnapar, IPUMEHSIEMbIN TS peleHus (PU3nyecKux 3aad.

Y4eHHNK J0DKEH YMETh:

[TpumeHsaTh PU3HUECKUE 3HAHUS PA3TMYHOTO YPOBHS OOIIHOCTH, TAKUX KaK

KOHKPETHBIX  3aKOHbl  (u3Myeckux  Teopui, (QyHIaMEHTaJIbHbIX  (U3NYECKHE  3aKOHOB,
METOAOJIOTHYECKIX TPUHIMIOB (UMK K PEHICHUIO 3a7ad 10 MEXaHHWKe, JIIEKTPHYECTBY,
MOJIEKYJISIPHOM (pr3MKe U TepMOJUHAMUKE, ONITHKE, KBAHTOBOM U AepHON (U3UKE;

[TpuMeHsATh METOJBI SKCIIEPUMEHTATBHON, TEOPETUUECKOW M BBIUMCIUTENBHOW (U3UKU K PELICHUIO
3aJ1a4 110 MEXaHUKE, DJIEKTPUUECTBY, TEPMOJIUHAMUKE, ONITUKE, KBAHTOBOW U SAEPHON PU3HUKE;
[IpoBOANTH KOHKPETHBIN aHAIN3 SKCIIEPUMEHTAILHO HAOII01a€MbIX SIBJICHUI;

Hcnonb30Bath MpH pelieHnu 3aad METOJ0JI0TnYecKrue PYHKIMH (PU3NUIECKON

Teopuun: 00BACHUTENIBHOM, MTpeicKa3aTeNIbHOM, PEryIATUBHON, HOPMaTUBHOM;

c(OopMUPOBATH HABBIKM OpPTaHU3alMK [TO3HABATEIILHOMN 1E€ATEIbHOCTH IPU

o0y4eHun pELICHUIO ¢usnyeckux 3amad4 Kak ~ ydeOHOMU MOJEIIA HCCIIEN0BATENbCKON
NEeATEIbHOCTH;

YYEeHUK JIOJKEH BJIAJIETh:

IPaMOTHBIM HCMOJIb30BaHUEM (PU3NUECKOTO HAYYHOTO SI3bIKA;
HCIOJIb30BaHNEM MEXTYHAPOIHON CUCTEMbI €IUHUL] U3MEPEHUN (PU3UUECKUX
BennuuH (CU) npu ¢pusznueckux pacuerax;
MIPUMEHEHUSI YUCIIEHHBIX 3Ha4eHUH (QyHIaMEeHTaIbHBIX (PU3NUECKUX KOHCTAHT IS
OLICHKH PE3YJIbTATOB PACUYETOB;
MaTeMaTHYeCKUM armapaTtoM JUIsl perieHus pU3n4YecKux 3ajau.
Buab! KOHTpOJIA

Texkymuil KOHTPOJIb KayecTBa OOYUYEHHOCTH OCYIIECTBIISIETCS B YCTHOM M MUCBMEHHOW (opme
IpU TPOBEpPKE BBIMOJHEHHUS IOMAIIHUX PAa0OT, PEelIeHMM 337ad Ha MPAKTUUYECKUX 3aHATHUSX, MPH
B3aMMOIIPOBEPKE HAa 3HAHHE TEOPETUYECKOro MaTepuaya. PyOexHbIl KOHTPOJb MPOBOAMUTCS MEXKAY
MOJYJISIMH — TECTUPOBAHHE, KOHTPOJIbHBIE Pa0OThl MO PEIICHHIO 3aJad M0 HM3YYEHHBIM pa3zjenam
IpeaMeTa.

Kputepun onenku 3¢ peKTHBHOCTH BBHIOIHEHUSI KOHTPOIBHBIX padoT: 50-60% mpaBUIbHBIX OTBETOB
— omeHka —ynosinerBopurensHol; 70-80% mnpaBuIbHBIX OTBETOB — ouleHka —xopomiol;  90%
MIPABWIBHBIX OTBETOB — OI[EHKAa —OTJINYHOI.



Conep:xanue y4eOHOro nmpeamera.
10 kaacc.
(68 uaca), 2 yaca B HeJ1eJII0)
®du3uKa B NO3HAHUHU BeleCTBA, MOJIsl MPOCTPaHCTBA U BpemeHH (1 gac).
CMbICT TOHSTHI: 3aKOH, TEOPHUs, TUTIOTE3a, B3aUMOICHCTBHE.
Kunematuka (12 yacos).

Cucrema otcuera. TpaekTopusi, nyTb U mnepemeniecHue. OCHOBHBIE XapaKTEPUCTUKU
nBukeHus ten. [IpsMonuHeiiHoe paBHOMepHOe JABUKeHue. lIpsMonnHelHOe paBHOYCKOPEHHOE
nBKeHue. PelmieHue 3amady Ha  ypaBHEHHUS MPSIMOJIMHEMHOrO PAaBHOYCKOPEHHOTO JIBHXKCHHUSI.
KpuBonuneiinoe neuxenue. Pemenne 3a1a4y Ha JBUKEHHE 110 Mapadosie U IBUKEHHUE 110 OKPY>KHOCTH.

3ajaun 0 KUHEMATUKE PAaBHOMEPHOIO M PaBHOYCKOPEHHOT'O MPSMOIMHEHHOTO JIBHKCHUS
MarepuaibHOM TOUYKH. 3aJayd MO0 KUHEMAaTHUKE PAaBHOMEPHOTO JBMKEHUS MaTepUAIbHOM TOYKHU IO
OKPY’KHOCTH. 3aJjaud Ha pacyeT CpeAHEel CKOPOCTH HEPABHOMEPHOI'O ABMKEHUA. BeKTOpHBbIN u
KOOPJMHATHBIA METOJABl PEIICHUS 3aJad 10 KuHemaTuke. lcrnonp3oBaHME OTHOCHTEIBHOCTH
MEXaHUYECKOI'O JIBM)KEHUS U KJIACCMYECKOT0 3aKOHA CIIO0KEHMSI CKOPOCTEH B 3a7ja4yax 10 KHHEMAaTHKe.
I'padmyeckue 3amaum MO KUHEMATHKE PABHOMEPHOIO M HEPABHOMEPHOTO JBIKCHUU. 3ajaddl 10
KMHEMATHUKE JIBHXKCHUSI MAaTEPUATbHON TOUKH B OJTHOPOHOM T10JI€ TSKECTH.

JAunamuka. Cuibl BceMUpHOro tarorenus (14 yacos).
IIepBb1it 3ak0oH HproToHa. Mecto yenoBeka Bo Beenennoil. Bzanmonelictsue tei.
Cuna ynpyroctu. Bropoii 3akon Hetotona. Tpetuii 3akon Hetotona. Tpu 3akona HeroToHa.

3ajayu ¢ UCHOJIb30BAHUEM IOHATUS MOMEHT CUJIbl OTHOCUTENIBHO OCH BpallleHHUs. 3agadu
Ha MIPUMEHEHHE YPaBHEHUS MOMEHTOB. 3aJaul Ha pacyeT XapaKTePUCTHUK PAaBHOBECHs Tell. 3aJlauu C
MCIOJIb30BaHNEM MOHSTUN [IEHTP MACC M LIEHTP THKECTH. 3a/1auul 00 YCTOWYMBOCTU PAaBHOBECHUS TEl.

3aKOH BCEMHUPHOrO TAroTeHus. Pa3Butue mnpeacTtaBieHUil o TAroteHuu. Cuma TSKECTH.
JIBr>keHue mona naencTBueM cuibl TskecTH. Bec Tena. HeBecomocTh. JIBMKEHHE TIIaHET |
HCKYCCTBEHHBIX CTYTHHUKOB 3€MIIH.

Cuuiibl Tpenus. [IBukeHne Tel Mo HaKJIOHHOM TIOCKOCTHU. JIBUKEHUE TeI 1o

OKPY’KHOCTH. 3aJ1a4M Ha OIpPEJEIICHUE NaBJICHUS )KUJIKOCTEH U ra3oB. 3a1aud Ha IPUMEHEHNE 3aKOHOB
[Tackans u Apxumena. 3agauv O JABMKEHUM >KHAKOCTEM M Ta30B C UCIOJIB30BAHUEM 3aKOHa
COXpaHEHUs SHEPTUH U YPABHEHUSI HEPA3PHIBHOCTH.

3ajaun Ha MEXaHWYECKHUE CBOMCTBA TBEP/IBIX TeJ: AOCOTIOTHOE U OTHOCUTEIILHOE

YUIMHEHHE, TeTTIOBOE PAaCIIUPEHHE, 3a1ac MPOYHOCTH, CHUJIa YIIPYTOCTH.

3akoHbl coxpaHenus B Mexanuke (10 yacoB).

Nmnynee. 3akoH coxpaHeHHs UMMybca PeakTuBHOE nBkeHne Mexanudeckas pabora u
MOIIHOCTh PaboTa CHIIBI TSKECTH, CHJIBI YIIPYTOCTH W CHJIBI TpeHHs MexaHudeckas SHeprus. 3aKoH
COXpaHEHUs MEXaHWYeCKOM sHepruu Pelrenue 3a1ay Ha 3aKOH COXPAHEHUsSI SHEPTUU.

3ajaud ¢ UCIOJIb30BAHUEM MOHATUM UMIYJIbC Tejla, U3MEHEHUE UMITYJIbCa Tela, UMIYJIbC
cuibl. 3aJlaud Ha 3aKOHBI M3MEHEHHUS W COXpPAaHEHUsS HMMIYyJbca. 3aJaud HAa NMPUMEHEHHE 3aKOHA
COXpaHEHUS UMITYJIbCa K PEAaKTUBHOMY JABUKEHUIO.
3ajaun ¢ UCTIOIH30BaHUEM TOHATUN Pab0Ta, MOIIHOCTh, KHHETHYECKAs U
MOTEHIMAIbHAsl JHEPrus. 3aJayd Ha 3aKOHbl COXPAHEHHS M W3MEHEHUS MEXaHWYECKOM SHEPIUH.
3amaun Ha pacueT KOdPPUIIMEHTA MOJIE3HOTO ACUCTBHUS MEXaHHU3Ma, C HCIIOJIb30BAHHEM —30JI0TOTO
npaBwial Mexanuku. Pemenue 3agay Mo MexaHWKe Ha OCHOBE JAMHAMUYECKOTO U HSHEPreTHYECKOTO
MOAXOM0B.

JInHAMMKA MEePHOINYECKOoro ABuKeHus (4 yaca).
Mexannueckue konebanus [IpeBpaiienue sHepruu npu KojiebaHusx. PesoHanc.
Mexanuyeckas BoiaHa. 3BYK.



3amaun Ha OMNpEAETCHHWE XapaKTePUCTUK TapMOHMYECKUX KosebaHui. 3amaum  Ha
IPUMEHEHHE OCHOBHOTO YpaBHEHMS JAMHAMHUKHU KOJI€OATEeIbHOTO JBMIKCHUS K aHAIM3Y IOBEICHUS
MasiTHUKOB Pa3IMYHbIX KOHCTPYKIUI (MaTeMaTUYECKOTO U MPYKUHHOTO). 3a[]a4ui C UCIOJIb30BAHUEM
¢dopmynbl mepuoja KojeOaHUI MaTeMaTH4ecKOro MasTHUKA. 3ajadd Ha CIOXKEHUE KojeOaHui u
pe3oHaHc. 3a7auyd Ha NMPUMEHEHHE 3aKOHOB COXPAHEHHUS SHEPruu W UMITYJbCa K KoyieOaTelbHOMY
JBUKEHMIO. 3aJ1a4M O PacCIPOCTPAHEHUU MPOJIOJIBHBIX U MONEPEUHBIX MEXaHUYECKUX BOJH B YIPYIHX
cpenax. 3aJlayd Ha pacyeT XapaKTEePUCTUK 3BYKOBBIX BOJIH.
3ByKoBbIe BOJIHbI. AKycTHKA (4 yaca).

[ToHsATHE BONHBI, yCIOBHE CYIIECTBOBaHUs BOJH. [IoHATHE BBICOTHI 3BYyKa, TEMOpa,

TPOMKOCTH.

MouJexyasipHo-KuHeTH4eckasi Teopus (10 yacos).

OcCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOUN Teopun. Macca u pasmepbl

Montekys. KommuectBo BemiectBa. Temmeparypa B MOJIEKYJSIPHO-KMHETHYECKOW TEOPUM Ta30B.
N3ompoueccrl B razax. Pemenue 3agau Ha u3onpoiiecchl. Perenne 3a1ad Ha rpaduku U30MPOIIECCOB.
VYpaBHeHue cocTosiHUA rasa. PemieHue 3amad mo teMe «YpaBHEHUE COCTOsSHHUSA ra3a». OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU UAeaIbHOrO rasza. Temmeparypa U CpenHss
KMHETHUYECKasi JHEPIUsi MOJIEKYJI rasza. Mizmepenue ckopocreit Mojiekyi ra3za. CocTosHUS BEIIECTBA.
KauecTBeHHbI€ 3a/1aul Ha IOHATHE TEIUIOBOTO paBHOBecHs. KauecTBeHHbIE 3a1a4u

Ha IPUMEHEHUE OCHOBHBIX ITOJIOKEHUN MOJIEKYISIPHO-KMHETUYECKON TEOpUHU. 3aJaul-OLCHKU Ha
pacuer Macc, 4YMcia M pa3MepoB MOJIEKYJd. 3ajadyd Ha NPUMEHEHHE OCHOBHOIO YpaBHEHHUS
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU UJICATbHOIO ra3a. 3a/laud Ha pacueT CKOPOCTEH MOJIEKYH rasa.
3amaun Ha ypaBHeHne MeHnneneeBa — Kiameiipona. 3amaun Ha ra3oBble 3aKOHBI. Pemrenue 3amay
pasHbIMH CHOCO0AMM, HCXOAS M3 HKCIEPUMEHTAIbHO YCTAHOBJIEHHBIX 3aKOHOB U MOJICJIBHBIX
MPEACTABICHUN MOJICKYJISIPHO-KMHETUYECKOW TEOpHH. 3aJadyd Ha CBOWCTBA HACBIIEHHBIX |
HEHACBILICHHBIX [1apPOB, HA XapaKTEPUCTUKY KPUTUYECKOTO COCTOSIHMS. 3ajaui Ha ONMCAHUE SIBJICHUN
MTOBEPXHOCTHOTO CJIOSI KUJKOCTEW: MOBEPXHOCTHOE HATSKEHHE, KalUJUIIPHBIE SBJICHUS, U30BITOUHOE
JABJICHUE TI10J] MCKPUBJICHHOM IOBEPXHOCTHIO. 3aJaud C MCIOJIb30BAHUEM IIOHSTHS BIIAXKHOCTU
BO3JyXa.

OcHoBbl TepmoauHamuku (13 yacos).

Buytpennss sueprusi. Pabora B repmonunamuke. I1epBblil 3aK0H TEpPMOIMHAMUKH.
CrnenctBust U3 IEPBOro 3aKOHA TEPMOJMHAMUKU. TernsoBble ABUraTeNu. 3HaU€HUE TETIJIOBBIX
nBurarenei. TeroBble JIBUTATEI W OoxXpaHa OKpYXKarolle cpesbl.

Bropoii 3aKoH TepmoauHamMuku. da3oBble nepexosl. [naBnenue u kpucramimzanus.
dazoBble nepexoipl. MicnapeHne u KkoHaeHcanus. BiaxHocTs Bo3ayxa.
3ajaun Ha pacyeT KOJMYECTBA TEIUIOTHI B IPOLECCax TEIUIoNepeaadn. 3a1a4n Ha
pacuer  yneiabHOW  TEIUIOEMKOCTH, YAENbHOM  TEIIOTHl  IUIaBJIE€HUS, YAEJIbHON  TEIIOThI
napooOpa3zoBaHMs. 3ajJaud Ha NPUMEHEHHE YpaBHEHHUs TEIUIOBOro OanaHca. 3ajauyd Ha pacueT
BHYTPEHHEH SHEpPruM WAEalbHOTO OJHOATOMHOIO Ta3a. 3aJayd Ha pacueT paboThl M KOJMYECTBa
TEIUIOTBl B TEPMOAMHAMMYECKHMX IIpolleccax. 3aJaud Ha IPUMEHEHHME IIEpBOIO  3aKOHa
TEPMOJUHAMUKU. 3a/1a4d Ha MPUMEHEHHE MEePBOro 3aKOHA TEPMOJUHAMUKHU K M30IIpolieccaM B ras3ax.
3agaum Ha pacuet KIIJ] TenioBoro aurarens.



11 kaace.
(34 yaca , 1 yac B Hel1eJI10)
I[MocTossHHBIN JIEKTPUYECKHIT TOK (5 4acoB).
Onektpuueckuil Tok. Cuiia Toka. 3akoH Oma aiis yuactka nenu. [locnenoBarensHoe
Y HapajjieIbHOE COCIMHEHMS MPOBOJAHUKOB. V3MepeHusi cuiibl TOKa U HampsbkeHusi. Pabora Toka u
3akoH J[>xoyns— Jlena. MomHoCTh 3ieKkTprudeckoro Toka. 3akon Oma juis moiaHo# uenu. CiaeacTBus
n3 3aKoHa OmMa /U1 MOJTHOM LIETIH.
3ajaun Ha pa3aTUYHbIE METObI pacueTa COMPOTUBIICHHS DJIEKTPUUECKHUX TETen
MTOCTOSIHHOTO TOKA: METOJ aHaJIM3a Y3JIOBBIX MOTCHIIMAIOB, METO/I HAJOKEHUS KOHTYPHBIX TOKOB KaK
MPOSIBJICHUE NPUHIMUINA CYNEeprno3uluu. Vcnonp30BaHME CUMMETPUU IPHU aHAIU3E JIEKTPUUYECKUX
nernei. 3ajauyn pa3HbIX BHUJIOB HA OMHMCAHUE DJIEKTPUUYECKHUX IENel MOCTOSHHOIO TOKa C MOMOIIBIO
3akoHa OMma 11 3aMKHYTOM 1enu, 3akoHa Jlxoyns — JleHia, 3aKOHOB HOCIENOBATENbHOTO M
napajuieJIbHOTO coequHEeHui. Pelienne 3a1a4 Ha pacyeT y4acTKoB Lenei, conepxkamux I/C. 3agaun
JUTSL O3HAKOMIICHUS yJanuxcsi (PU3NKO-MaTEMaTHUSCKUX IIKOJI ¢ TpaBmwiamMu Kupxroda s pacyeToB
Pa3BETBJICHHBIX DJJICKTPUYECKUX IIENel IOCTOSHHOTO TOKa. 3aJayd Ha WUIIOCTPALUMI0 HJACH
OTHOCUTENILHOCTH 110 OTHOIICHUIO K CpPEICTBAaM HaOIIOJEHUsS Ha TMpPUMEpPE pa3HBIX MOKa3aHUI
ANEKTPOU3MEPUTENBHBIX MPUOOPOB TPU  Pa3NUYHBIX CHOCOO0AX HX BKJIIOYEHHUS B  IICTIb.
DKCIEepUMEHTAIBHBIC 337a4d HAa M3YUYCHHUE DJIEKTPUUYECKOW CXEMBI, COJEpKalleics B —YEPHOM
smukel. 3a1aun Ha OMMCAHHUE MOCTOSTHHOTO AJIEKTPUYECKOTO TOKa B DJIEKTPOJIMTAX, BaKyyMme, ra3ax,
MOJTYITPOBOJIHUKAX: XapaKTEPUCTHUKA HOCUTEJIEH, BOJbTAMIEPHAs XapaKTEPUCTHKA, XapaKTEPUCTUKA
KOHKPETHBIX SIBJICHUH U JIp. DJIeKTPoAMHAMHKA (6 yacoB).
[Ipupona snextpudecta. BzaumoaeiicTBre siaeKTpudecKux. DnekTpudeckoe nosue. ['paduueckoe
M300pakeHUE IIEKTPUUECKUX Tosiei. [IpOBOAHHUKY B 3JIEKTPOCTATHUECKOM MOJI€e. J(udneKkTpuku
B AJIEKTpocTaTuueckoM mosie. [loTeHnnanbaas SHeprus 3apsiaa B AJIEKTPOCTATUYECKOM TT0JIE.
CBs13b MEX/ly pa3HOCTHIO MOTEHIIUATIOB U HAMPSY)KEHHOCTHIO. DIIEKTPOEMKOCTb. DIIEKTPOEMKOCTh
MJIOCKOTO KOHEHCATOopa.

3ajaun Ha TPUMEHEHNE 3aKOHA COXPaHEHUs 3apsA/ia. 3a1aui Ha MPUMEHEHHE 3aKOHA
Kynona. 3agaun Ha nmpuMeHEeHHE TMOHATAN HANIPSHKEHHOCTH, MIOTEHITMAaJa ¥ pa3HOCTH MMOTEHITNAJIOB
AJEKTPOCTATUUECKOTO MOJIs. 3aJa4i Ha ONMHUCAHKUE SJIEKTPUUYECKOTO MO Pa3IMUYHBIMU CPEICTBAMMU:
CUJIOBBIMU JIMHUSMM, SKBUIIOTEHIIMATBHBIMH MIOBEPXHOCTSIMU. Perienue 3aa4 Ha ONucaHue CUCTEM
KOHJIEHCATOPOB U pacyeT XapaKTepUCTUK KOHICHCATOPHBIX enei. 3a/lauyu Ha pacueT YHEPTruu
AIEKTPUIECKOTO TOJIS.

MarnuTtHble B3auMojeiictBus (4 yaca).

B3anmoneiictBre MarHuToB M TOKOB. MarnutHoe mnosie. Cuna Ammepa u cuna Jlopenua.
JIvHMM MarHUTHOM MHIYKIUU.

KagecTBeHHBIC 3a/1auM HAa HCCIIEIOBAaHWE MAarHUTHOTO TOJIS IOCTOSIHHOTO TOKA. 3a7a4u Ha
3aKoH Amriepa. 3aauu O ABUKEHUU 3aPSKEHHBIX YaCTHUI B AJIEKTPUYECKOM U MarHUTHOM TIOJISIX.
KavecTBeHHBIE M pacueTHBIE 3a7]a4M HA ONTMCAHUE SIBJICHUS DJICKTPOMArHMTHOW UHAYKIIMHU, HAa 3aKOH
3JIEKTPOMArHUTHON MHIYKIIMH, Ha TTpaBuiio JIeHIa, Ha MCTOb30BaHUE MOHATUA UHAYKTUBHOCTH, Ha
pacyer SHePruyd MAarHUTHOTO TOJIS.

JJleKTPOMarHuTHoe mnoJie (3 4yaca).



OneKTpOMarHuTHas MHAYKIMS. 3aKOH 3JIEKTpOMarHUTHOM MHAykuuu. [IpaBuno JleHua.
SIBeHNe CaMOMHIYKIIMU. DHEprusi MarHuTHoro moisi. IlpowsBoncTBo, mepemaya u motpelieHue
atekTposHepruu. TpanchopmaTop. DIEKTPOMArHUTHOE IoJie. DJIEKTpOMarHUTHbIe BosHbL. [lepenaua
MH(OPMAILIHUY C TOMOIIBIO AIEKTPOMArHUTHBIX BOJIH.
Pemenune 3amau Ha NEpPEMEHHBIM JJIEKTPUYECKHI TOK: XapaKTEPUCTHKU IEPEMEHHOIO TOKa,
UIEKTPUUYECKUE MAIlIMHBL, TpaHcopmarop. 3ajaud Ha  ONMCAHUE PA3IMYHBIX  CBOWCTB
AJIGKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTPaKCHHE, TpeIoMIIeHHe, HHTepdepeHuus, Tudpakuus,
nossipuzanus. U3aydyenue u npuem 3JIeKTPOMATHUTHBIX BOJIH (1 yac).
DneKTpOMarHuTHas BOJIHA U SHEPIUs JIEKTPOMAarHUTHOM BoJHbL. CBOMCTBA
AJIEKTPOMAarHUTHBIX BOJIH, U UX IIPUMEHEHHE.
OnTuka (5 yacos).
3akoHbl reomeTpuueckoi ontuku. JIuH3bl IlocTpoeHme m300pakeHWi ¢ TOMOIIBIO JUH3. [71a3 u
ontuueckue npudopsl. Marepdepenmus cBera. Audpaxus ceera. Lser.
HeBuanmbie myun.
3aJaud Ha IPUMEHEHUE 3aKOHOB N'€OMETPUYECKON ONTUKU: NMPSMOJIMHENHOTO
pacipoCTpaHEHUsI CBETa, OTPAKEHUsS, NpPEIOMIICHUS cBeTa. [IpuMeHeHMe K peleHuro 3anad Io
TeOMETPHUECKON ONTHKE OOUIMX MPHUHIUIIOB, HAa IPHUMEPax, COOOpaKEHU CUMMETPHUH, 0OPaTUMOCTH
xofa jay4da, npuHiuna depma. Pemenue 3agau Ha npuMeHeHHe (GOPMYIbl TOHKOW JIMH3BI. 3a/laud Ha
ONTUYECKUE CUCTEMBI U ONTUYECKHE TPUOOPHI (JIyIla, MUKPOCKOII, TEJIECKOI, (poToamnmapar).
BoaHoBas ontuka (5 4acoB).
3agauu Mo GOTOMETPUHN U 3aKOHAM OCBEILEHHOCTH. 3a/1auu 10 BOJHOBOI ONTHUKE C
IIpUMEpPaMU  PacueToOB CKOpPOCTH cBeTa. KauecTBeHHBIE M pAcueTHBIE 3aJayd Ha JUCIEPCHIO,
UHTEephEPEHIHIO, TUPPAKIIUIO U MOJISPU3ALIUIO CBETA.
3apoxaeHue KBaHTOBOM TeopuH. 3akoHbl ¢orodddexra. Ilpumenenune ¢orosrdpdexra. Ctpoenune
atoMa. Teopust aroma bopa. Atomuble ciekTpbl. JIazepsl. KopmyckynspHO-BOIHOBOM Ayanusm.
3ajaun Ha UCTIONB30BaHKEe 00001IeHHOM popMyibl bansMepa. 3amaun Ha UCTIOJIB30BAHUE
Mozenu atoMa Bojaopoja no bopy. 3amaun Ha BeIMUCIIEHUE UIMHBI BOJIHBI Jie bpoiinsa. 3amaun Ha
OIpeJIeIeHUe AJIEKTPOHHOW KOH(UIypallud U TepMa OCHOBHOI'O COCTOSIHMS D3JIEMEHTOB Hauana
MEePUOJNYECKON CUCTEMBI 3JIEMEHTOB. 3aJ]a4M Ha UCIIOJIb30BaHuE 3aKkoHa Mo3mu.
3anaun Ha 3akoHbl CTedana-bonpiiMana, Buna. 3agaun Ha ypaBHeHHe DHWHIITEHA
g poroaddexra. Mcnonbp3oBanue mpeacTaBieHuil 0 BoyiHax Jie bpoiins ans BbISICHEHMs BOIIpoca O
TOM, KBAaHTOBOM HJIM BOJIHOBOW TE€OpHUEH HY)KHO MOJb30BaThCS JJISl ONMCAHUS KOHKPETHOTO SIBJICHUS.
3amaun Ha OmpeseNeHHe XapaKTepPUCTHK (POTOHOB: MAacChl, UMIYJIbCA, ONPEAEISIEMbIX C MOMOIIBIO
3aKOHA B3aMMOCBS3U M dHepruu. KadecTBeHHbIE 3a/layMl 1O SIBJICHHUIO JIFOMUHECUEHIMH, CBETOBOMY
JABJICHUIO U XMMHUYECKOMY JEHCTBUIO CBETA.
PeasitTuBUCTCKAasA MeXaHMKa (2 yaca).
OmpenenieHne BpeMEHH B pa3HBIX cucTeMax orcueta. O THOBPEMEHHOCTh COOBITHI. CBETOBBIC YaCHI.

CobctBenHoe BpeMs. PU3NYECKU CMBICT MOCTYJATOB  TEOPUU OTHOCUTEIBLHOCTU. 3aKOHBI

COXpaHeHHs Macchl U HHeprun. OObsICHEHNE YMEHBIICHHUS YHEPTUU M MACChl U3JIyYaloIUX Tel U
YBEJIMUEHHS MACChI TEJl IIPYU HaIPEBAHUU.
du3nka aTOMHOro0 Aapa (3 4acon).
AtomHoOe sapo. PagroaktuBHOCTh. PagnoaktiBHble npeBpaienus. O0bscHeHUe
CBOWCTB si/Iep M XapakTepa uUX pacnazna. SnepHsle peakuuu. JHeprus cBsa3u. Jledekr macc. Jlenenue
snep ypana. Snmepubiii peaktop. Knaccudukanus snemeHTapHbIX 4acTUIl. OTKpBITHE TMO3UTPOHA.
AHTHUYACTUILIBI.
3amaun Ha pacder aedeKkTa MacChl M SHEPreTUYECKOro BBIXOZA SJACPHBIX peaknuid. 3ajadu Ha
IIPUMEHEHHUE 3aKOHOB COXPAHEHUS DHEPIMM U 3apsa K sIEpPHBIM peakuMsM. 3ala4d Ha IPUMEHEHHE
3aKOHA PaJInOaKTUBHOIO pacrnasja.



IToaxoas! U MeTOABI pellICeHH 3a1a4.
AnropurMudeckuil noaxoa. Ero HanpaBieHHOCTh Ha BBIpaOOTKY U 3aKpeIlIeHHe
TEXHUYECKMX YMEHHUI U HaBBIKOB IPUMEHEHMs 3HAHMH Ha Ha4yaJbHOM JTane OOyYEHUsS DPELICHUIO
3a7a4 10 U3y4aeMoi TeME.
OBpUCTHYECKUH 110AX01. Ero HanpaBIeHHOCTb Ha Pa3BUTHE UCCIIEN0BATENBCKUX U
TBOPYECKHUX CHOCOOHOCTeM ydammxcs. —Pemenne ¢usznyeckod 3agaun Kak ydeOHas MOAENb
pelieHsl Hay4YyHO-HCCIEN0BAaTEeIbCKOW 3amauul — OpHUEHTHp OpraHW3aldd  I03HABATEILHOU
NesTeNbHOCTH yJyalluxcs Ipyu o0y4eHUH PelIeHn 0 GU3NYECKUX 3a/1ay.
BapuaTMBHOCTh MaTEMaTUYECKUX CXEM IPU  PELICHUH ¢usnueckux 3anad. TpeOoBanus,
IpeabsBIIsiEMble K MATEMaTHYECKOMY aIllapaTy, UCIOJIb3yeMOMY IS pelleHus: GU3NUECKuX 3a1au:
aJICKBATHOCTh PACCMaTPUBAEMOMY B 3aJa4€ SIBJICHUIO; ONITUMAJIBHOCTD KaK IIPOSIBIICHHE
METOA0JOTUYECKOr0 MPUHIUIIA TPOCTOTHI; COOTBETCTBUE MATEMATUYECKOU IMOArOTOBKE Y4aIlluXCs.
JleTepMHUHUPOBAaHHOCTh MeTOa (crioco0a) peleHnst KOHKPETHOM 3ajaun (U3NUECcKOil Teopueit,
B paMKax H3Yy4E€HHs KOTOPOM paccMaTpuBaeTcs 3anada. Bo3MOXKHOCTH pelleHHs 3a7ad U3 pasHbIX
pa3nenoB (U3MKUM HAa OCHOBE €IMHOI0 METOJI0JIOTMYECKOTO MOJXO0Ja M OOIIMX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX METO/IOB, Ha NpUMepax, IpaduuyecKux METOJ0B, METOJ0B (U3UYECKOTo MOJ00HS U
pa3MepHocTel, aHaJIorui, PU3NYECKUX OLICHOK, UCIOJIb30BAaHUSI OJHUX U TE€X KE METO/I0JIOIMUECKUX
NPUHUMIIOB (GU3MKM U (QyHAAMEHTaJIbHBIX (PU3MYECKUX 3aKOHOB. lcmonp3oBaHue mNpuHIMIA
CYIIEPINO3UIMH HE TOJbKO B MEXAHUKE ISl HAXOXKACHUS PAaBHOJCHCTBYIOIIEH CHJI, B DJIEKTPOCTATUKE
JUISL pacdera JIEKTPUYECKUX IOJIEW CHCTEM 3apsioB, B MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH A
pacuera JaBJICHHUS CMECHU ra3oB, B ONTHUKE JUIsl HAXO0XICHUS ONTUYECKOW CHJIBI CUCTEMBI JIUH3 U T. 1.,
HO U KaK MPUHIUIA, T03BOJISIFOIIETO KJIacCU(ULMPOBATH SBJICHUS Ha JIMHEIHbIC M HETMHEIHbIE.
Knaccugukarus gusnueckux Mojeneit st 00yueHus pemeHuto 3a1ad. Ousnueckue

Mojienu: (yHIaMeHTanbHble, Oa3ucHbIE, YacTHble. B3auMMOCBI3b BepOalbHBIX, MaTeMaTHUECKUX MU
KOMITBIOTEPHBIX MOJIEJIEN SIBJIEHUS, pacCMaTpUBAEMOIo B 3ajade, ¢ €ro (U3MYECKON MOJEIbIO.
OCHOBHbBIE YPOBHHM METOAOJOTHU (PU3MKHM Tpu pemeHuH ¢undeckoil 3agaun. IlepBeiii (BbICHINIA)
YPOBEHb XapaKTepU3YyeTCsl HUCIOJIb30BaHMEM OOLMX s Bced (U3MKU €€ METOAO0JIOrHYEeCKHX
NPUHIUIOB (HANpUMep, TaKWX, KaK MPUHLUUN OOBACHEHHS B KOHKPETHOM €ro MpOSBICHUU
MaTEeMaTHYeCKOro MOJEIMPOBAHUS; MPUHIUI MPOCTOTHI; MPUHIUI TOJIEPAHTHOCTH; MaTeMaTU3aluu
KaK MpPUHLUIA €IMHCTBA (PU3MYECKUX TEOpPHUI; MPUHLUI CUMMETPUHU: B KOHKPETHBIX MPOSBICHUSIX
CUMMETpUH, B BHJE NPUHIMUIA OTHOCUTEIBHOCTH, OJHOPOJHOCTH MU HM3OTPOIHOCTH IMPOCTPAHCTBA,
OJTHOMEPHOCTH M OJHOPOJHOCTH BpPEMEHHU, OOpallleHuss BpPEMEHU — MaTeMaTHYecKOW omepaluu
3aMEHbl 3HaKa BPEMEHM B YPAaBHEHMSIX JABW)KCHMS;, IPUHIMUI COOTBETCTBUS, IPHUHLHII
JIOTIOJTHUTENBHOCTH, MPUHIMII CyNeprno3unun). BTropoll ypoBeHb XapaKTepH3yeTcsl UCIIOJIb30BaHUEM
(byHIaMEeHTaNBHBIX (U3NYECKUX 3aKOHOB (HAmpuMep, TaKuX, KaK 3aKOHBl COXPaHEHHs: >HEPruw,
VMITYJIbCa, MOMEHTA UMITYJIbCa, 3apsaa.

TpeTuii ypoBeHb XapaKTepU3yeTCs UCIOIb30BaHHNEM KOHKPETHBIX 3aKOHOB (PM3NYECKUX TEOpUi
(HampuMmep, TakMX, KaK 3aKOHbI IMHAMUKH IIPU PELICHUH 3a/1ad 110 MeXaHuKe, 3akoHbl OMa u [[xoyns
— JleHna mpu aHanmu3€ MENeH MOCTOSHHOTO TOKA M T.1T.)



IToypouHnoe niianupoBanue yue6Horo marepuana 10 kiaacce, 68 yacon

Ne ¢axr [lara Tema 3ansaTHs
n/m
Mexannka (20 yacoB)
1 02.09  |CMBICI IOHSITHIA: 3aKOH, TEOPHS, TUTIOTE3a, B3aNMOJICHCTBHE
Kunemaruka (12 v)
2,3 05.09 Bamaum 1O KUHEMATHKE pAaBHOMEPHOTO U  PaBHOYCKOPEHHOIO
09.09 [psAMONMHEHHOTO NBM)KCHHS MaTEPHAIbLHON TOYKH.
4.5 13.09 [Bamauym mo KMHEMATHKE PAaBHOMEPHOTO JIBUKCHUS MATCPHUAILHOW TOUKU
12.09 [mo OKpyKHOCTH.
6,7 16.09 (Bamaum Ha pacueT cpemHEH CKOPOCTH HEPAaBHOMEPHOTO JIBFIKCHUS.
19.09 [BekTopHBIN U KOOPAMHATHBIA METOJIBI PEIICHUS 33]1a4 [10 KHHEMaTHKE.
8,9 23.09 [Hcmoinb30BaHWe OTHOCHUTEINBHOCTA  MEXAHMYECKOrO  ABWKEHUS U
26.09 |KiraccHYecKoro 3aKOHA CIOKEHUSI CKOPOCTEH B 3a/1a4ax M0 KHHEMATHKE.
10,11 30.09 [paduueckue 3amaum o KHHEMaTUKE pPaBHOMEPHOTO U
03.10 [HepaBHOMEPHOTO JIBMKCHHIA.
12,13 07.10 [Bamaum Mo KMHEMAaTUKE JBUKCHUSI MaTEPHATLHON TOUYKH B OJHOPOTHOM
10.10 [momne TsHKECTH.
Cusibl BcemupHOro tarorenus (16 1)
14,15 14.10 [Bamauym Ha MPUMEHEHHUE MTEPBOTO, BTOPOTO, TPETHETO 3aKOHOB HbIOTOHA.
17.10
16,17 21.10 [Bajmaum HAa MPUMEHEHWE 3aKOHOB JJIS CHJI TSATOTCHHUS, YIIPYTOCTH, CYXOTO
24.10 |1 BSI3KOTO TPEHUSI.
18,19 28.10 PBamaum Ha JIBUJKECHUE MaTepHATLHOM TOYKH II0]T
07.11 |meficTBHEM IIOCTOSHHOMN CHIIBL.
20,21 11.11 |3amaun c HCIIOIb30BaHUEM ITOHITHI BEC Tena,
14.11 [HeBeCcOMOCTS, MEPErPy3KH.
22,23 18.11 [Bamauym Ha ABMKEHHE MAaTEPHAIBLHON TOUKH MO JEHCTBHEM HECKOIBKUX
21.11 |cun. 3amauu Ha IBUKEHHE CO CBSI3SIMHU.
24,25 25.11 |Fcnosnp30BaHMe MPHUHLMIA OTHOCHUTEIBHOCTH ['anmuiess mpu perieHuu
28.11 Banpau.
26,27 02.12 (BamauW ¢ WCIIOIBL30BAHMEM MOHATHA MOMEHT CHJIBI OTHOCHUTEIHLHO OCH
05.12 [BpamieHusI.
28,29 09.12 Bagaum Ha TpPUMEHEHHWE YpPaBHEHWS MOMEHTOB. 3aJayd Ha pacyer
12.12 [xapakTepHCTHUK paBHOBECHUS Tell.
3akoHbI coxpaHeHus B Mexanuke (134)
30,31 16.12 [Bamaunm ¢ UCHOJB30BAHHMEM  MOHATHHA  HMMILYJIBC Tela, U3MEHEHHE
19.12 |jummynbca Tena, UMITYJIbC CUJIBL.
32,33 23.12 [Bagaum Ha 3aKOHBI M3MEHEHHUS U COXPAHEHUS HMIyJbca. 3ajadyd Ha
26.12 |[npuMeHeHHue 3aKOHA COXPAHEHHUS UMITYJIbCA K PEaKTUBHOMY JBHKEHUIO.
34,35, 30.12 [Bamauu c KCMONMB30BAHUEM MOHATHI padOTa, MOITHOCTh, KWHETHYECKAs U
36 13.01 [moreHmmanbpHas SHEpTHs. 3a/la4yu HA 3aKOHBI COXPAHEHUS M U3MCHEHUS
16.01 |[MexaHWYECKOW SHEPTHUH.




37,38 20.01 Bamaum Ha pacueT K0dh(UIMEHTA IMOJE3HOTO JCUCTBUS MEXaHU3Ma, C
23.01 jpcnonp3oBaHUEM —30JI0TOTO TIpaBuiIal MexaHUKH
39,40 27.01 |Pemenue 3amad 1o MEXaHUKE Ha OCHOBE JMHAMHUYECKOI0 U
30.01 pHepreTHyecKoro MoaXxo0B.
41 03.02 [Bamauym 110 MEXAHUKE KUIKOCTEN U Ta30B.
MoJekyasipHas GU3HKa U TEPMOJAMHAMHKA.
42,43 06.02 [KadecTBeHHBIC 3aJauyl Ha TPUMEHEHHUE OCHOBHBIX  IOJIOXKCHUU
10.02 |mMonekyIIpHO-KUHETUYECKON TEOpUH.
44,45 13.02 [Bamauym-orieHKH Ha pacyeT Macc, YUCIA U Pa3MEPOB MOJICKYIT
17.02
46,47 20.02 Bamaun Ha TNPUMEHEHHE OCHOBHOTO YpPaBHEHHS  MOJEKYJISPHO-
24.02 [KMHETHMYECKOW TEOPUH HACAILHOIO rasa.
48,49 27.02 [Bamauu Ha ypaBHenue MenpeneeBa — Knaneiipona. 3agauu Ha ra3oBbie
03.03 j3axoHEI.
50,51, 06.03 |[Pemienue 3amad pasHBIMH CIIOCOOAMH, MCXOJIS W3 IKCIIEPUMEHTAIBHO
52 10.03 |ycTaHOBIIEHHBIX 3aKOHOB M MOZEIBHBIX MPECTABICHUN MOJIEKYISIPHO-
13.03 |[KMHETHYECKO# TeopuH.
53, 54 17.03 Bamaunm Ha CBOICTBa HACBHINICHHBIX W HEHACHIIICHHBIX TIAapOB, Ha
20.03 [xapaKTepHCTUKY KPUTHYECKOTO COCTOSIHHUS.
55,56 24.03 [Bamauu C UCIIOJIB30BAHUEM MTOHATHS BIAXKHOCTH BO3/yXa.
27.03
57 07.04 [3amauu Ha pacyeT KOJUYECTBA TEIUIOTHI B IIPOIIECCax TEIUIONEePEIayuH.
58 10.04 |3amaunm Ha pacyeT YAETbHOM TEIUIOEMKOCTH, YIENbHOW TEIIOThI
MJIaBJICHUS, YACIBHOMN TEMI0THI Mapo0Opa30BaHuUs.
59 14.04 [3amaum Ha mMpUMEHEHHUE ypaBHEHHs TEIUIOBOrO OajaHca.
60,61 17.04 [3amaum Ha pacyeT BHYTPEHHEH SHEpruy UAealbHOr0 0JIHOATOMHOTIO rasa.
21.04
62,63 24.04 Bamauum Ha pacdeT pabOTHI U KOJMYECTBA TEIUIOTHI B TEPMOTUHAMUICCKIX
28.04 [mpormeccax.
64 13 05.05 [Bamaum Ha MpUMEHEHHUE IEPBOTO 3aKOHA TEPMOJINHAMHKH.
65,66 | 14 08.05 Bamaum Ha MPUMEHEHHE TIePBOTO 3aKOHa
12.05 (repmoaMHAMUKHU K U30IIpoLeccaM B rasax.
67 15 |15.05 ['paduueckue 3a1a4u B TEPMOIMHAMHUKE.
68 16 19.05 [apmaum Ha pacuet KII/] remmoBoro nqurarens.




Iloypounoe niianupoBanue yueOHoro marepuana 11 kiace, 34 yaca

Ne Ne B
n/n TEeMe
DJIeKTPOAMHAMMKA M dJIeKTpuYecTBO (18)

1 1 04.09  Bamaun Ha IpUMEHEHHE 3aKOHA COXPaHCHHUS 3apsia u 3akoHa KyoHa.

2 2 11.09 PBamaum Ha NPUMEHEHHE TOHATHH HANPSHKEHHOCTH, TMOTCHIHMATA |
[PA3HOCTH MOTEHIIUAIIOB JIEKTPOCTATHYECKOTO TIOJISL.

3 3 18.09 [Bapmaun Ha omHcaHME AIEKTPUUYECKOTO MO Pa3IMUYHBIMU CPEJICTBAMHU:
CHJIOBBIMH JIMHUSMU, SKBUTIOTCHIIUAIBHBIMH TTOBEPXHOCTSIMH.

4 4 25.09 |PemieHue 3ama4 Ha ONMKWCAHWE CHCTEM KOHJIGHCATOPOB U pacuer
XapaKTePUCTHK KOH/ICHCATOPHBIX IICTICH.

5 5 0210  Bamaum Ha pacyeT SHEPTUU FIEKTPUIESCKOTO OIS

6 6 09.10 [3amauum Ha pa3aMYHbIC METOMBI pacyeTa COMPOTHUBIICHUS
DIIEKTPUUYECKUX TETIeH TIOCTOSIHHOTO TOKA.

7 7 16.10 [PBamaum pa3HBIX BHJIOB Ha OIMCAHUE DJIECKTPUYECKHX IICTICH
MMOCTOSIHHOTO TOKa C TIOMOIIBI0 3aKkoHa OMa Juis 3aMKHYTOW IICTIH,
3akoHa J[>koyis — JleHna.

8 8 23.10 [Bamaum pa3HBIX BUJOB Ha OMNHCAHWE JJICKTPUUYECKUX IICTeh
[MOCTOSSHHOTO TOKAa C TIOMOIIBIO 33aKOHOB TIOCJICIOBATEIILHOTO U
MapajlyIEIbHOTO COCTMHEHUMN.

¢) ¢) 06.11  [Pemienue 3aa4 Ha pacyeT y4acTKOB Iiernei, cogepkamux IJIC.

10 10 13.11 PBamaum HAa WUTIOCTPAIUIO HJICH OTHOCHUTEILHOCTH IO OTHOIICHUIO K
cpeacTBaM  HAONIOACHWS Ha  TpUMEpe  pa3HbIX  MOKa3aHUi
PIEKTPOU3MEPHUTENBHBIX MPHOOPOB TMpPH Pa3NUYHBIX CHOco0ax MX
BKJIFOUEHUS B IEMb.

11 11 20.11 [Bamaum Ha oOmNUCaHUE TOCTOSHHOTO DJIIEKTPUYECKOTO TOKa B
DIEKTPOJIUTAX, BaKyyMme, Ta3ax, MOJIYMPOBOJAHHMKAX: XapaKTePHUCTHKA
HOCHTENEH, BOJIbTAMIEpHAs  XapaKTEPUCTUKA, XapaKTePUCTHKA
KOHKPETHBIX SIBJICHUI U JIp.

12 12 27.11 |KauecTBeHHBIE 3aJadud Ha MCCIEIOBAHHME MATHUTHOIO  IOJA
IMOCTOSSHHOTO TOKA. 3aJ1a4u Ha 3aKOH AmIepa.

13 13 04.12 [(Bamaum 0 NBMKCHUU 3aPSHKEHHBIX YaCTHII B AJIEKTPHUECKOM U
MarHHUTHOM TIOJISIX.

14 14 11.12 |KauecTBeHHBIE W pacCYETHBIC 3aJaun Ha ONHCaHUE SBJICHUA
DIICKTPOMArHUTHOW ~ WHAYKIMW, HA 3aKOH  3JICKTPOMArHUTHON
WHIYKIMU, Ha TpaBuiio JleHia.

15 15 18.12 |[KauecTBeHHBIE W pacueTHBIC 3a/ladyll HA WCIOIH30BAHUE TIOHSATHUS
WHIYKTUBHOCTH, HA PacueT YHEPTHUH MarHUTHOTO TOJISI.

16 16 2512 Bapmauu na ®opmyiy Tpanchopmaropa

Koneb6anus u Bosnbl (13)
17 1 10.01  Bagaum Ha ompeelIeHHE XapaKTEPUCTHK TAPMOHUYECKUX KOJIeOaHMIA.
18 2 17.01 PBamaun Ha NPUMEHEHHWE OCHOBHOTO  ypaBHCHHUS JAHUHAMHUKH

KOJ1€0aTEeIbHOIO ABMOKCHUSA K aHalu3y TIIOBCACHHUA MAsITHUKOB




[Pa3TMYHBIX KOHCTPYKIUH (MaTeMaTHYECKOTO U MPY>KMHHOTO0).

19 3 24.01 (Bamaum c HCITOJIb30BaHUEM bopMyIIBI nepuoja
KoJIeOaHMH MaTEMaTHYECKOT0 MasiTHUKA.

20 4 31.01  Bagauu Ha cioKeHHE KOJACOAHHUM U Pe30HAHC.

21 5 07.02 [Bamaun Ha MPUMEHEHHUE 3aKOHOB COXPAHEHHUS DHEPTUU M HUMITYJIbCa K
KOJIeOaTEIbHOMY JBUKEHUIO.

22 6 14.02 [Bamaum 0  pacmpoCTpaHEHHH  MPOAOJBHBIX M  MONEPEYHBIX
MEXaHUYECKHUX BOJIH B YIIPYTHX Cpe/ax.

23 |7 2102 Bapmauu Ha pacyeT XapaKTEPHCTHK 3BYKOBBIX BOJIH.

24 8 28.02 |Pemenue 3a7ay Ha MEPEMEHHBIN JEKTPUUYECKUN TOK: XapaKTEPUCTHKH
MepEeMEHHOT0 TOKa, JIEKTPHUECKHE MAIIMHBI, TPAHC(HOPMATOP.

25 9 07.03 [Bamaum Ha ommcaHHME Pa3TUYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH:
CKOPOCTb, OTPaKEHHE, IPEJIOMIICHHE, UHTepPepeHIus, AudpaKLus,

14.03  monspuzanus.
26 10 21.03 [Bamaum Ha MIPUMEHEHHUE 3aKOHOB r€OMETPUYECKON
OIITHKH: IPSMOJIMHEHHOTO PacCIpOCTPAaHEHUS CBETA,
OTpaKEHHUsI, TPEJIOMIICHHUS CBETA.

27 11 04.04 [[IpumeHeHHE K PEUICHUIO 33734 MO TE€OMETPHYECKOW OINTHKE OOLIMX
MPUHIUIIOB, Ha MPHMEPAxX, COOOPaKEHUH CHMMETPUHU, OOpAaTHMOCTH
xoza ny4a, npuHiuna depma.

28 12 11.04 |Pemenue 3am1a4 Ha MpUMeHEHUE (POPMYITBI TOHKOM JTHH3BL. 3a/a4d Ha
ONITUYECKHAE CUCTEMBbI M ONTHYECKHE MPHOOpPHI (JIyra, MHUKPOCKOTI,
Teneckorl, (horoanmnapar).

29 |13 18.04  Bamauw Mo GOTOMETPHH M 3aKOHAM OCBELICHHOCTH.

30 |14 25.04  Baymauu 1O BOJHOBOW ONTHKE C MPHUMEPAMH PACUYETOB CKOPOCTHU CBETA.

31 15 16.05 [KauecTBeHHBIC U pacUeTHBIE 33/a4d Ha TUCIEPCUIO, HHTEp(EpeHIHIo,
TU(PPAKLUIO U MOJIIPU3ALIUIO CBETA.

AtomHas ¢pusuka (3 yaca)

32 1 23.05 (Bamaum Ha ypaBHeHue DifHiTelHa 115 GoToaddexra. 3amaun Ha
OIIpe/lelIeHue  XapakTepUCTUK  (POTOHOB:  Macchl,  UMITYJbCA,
OIIpeIeNIIEMBIX C TOMOIILBIO 3aKOHA B3aMMOCBSI3U U SHEPTUU.

33 2 26.05 [Bamaum Ha pacuer aedeKTa MacChl U FHEPreTHUECKOTO BBIX0/1a
SICPHBIX peakiuil. 3aaun Ha MpUMEHEHHE 3aKOHa PaInOaKTUBHOTO
pacraja.

34 33 3a7aud Ha TNPUMEHEHHE 3aKOHOB COXPAHEHHs SHEPruM M 3apsia K

SIIEPHBIM PEAKLUSM.

KommiaekTsl OJICKTPOHHBIX y‘-Ie6HI/IKOB I10 BCEM pasaciiaM AUCHUIIIIUHBL (1)I/ISI/IKa.

OOyuaronye U TECTUPYIOIIUE IPOTrPAMMBI.
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