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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHHsS COCTAaBJICHA Ha OCHOBE
MOJIOKEHUN M TpeOOBaHUH K pe3yJibTaTaM OCBOCHHS Ha YIIIyOJIEHHOM ypOBHE OCHOBHOM 0Opa3oBaTeIIbHOU
nporpammsbl, npeacraieHHbix B @T'OC OO0, a rtakxe ¢ yu€rom QenepaiabHOi pabodel MporpaMMsl
BociuTanus U KoHrenmuu npenoaBanus yaeoHoro npeamera «Ou3uka.

Cogepxanue mnporpaMMmbl O (pU3MKe HANpaBiICHO HA YJOBJIETBOPEHHUE MOBBIIICHHBIX 3aIPOCOB
oOyJaromuxcsi, cTpeMsiuxcst Kk 0osee riyOOKOMY OCBOEHHIO (pU3MUecKHX 3HaHUM, U HAa (HOPMUPOBAHUE
€CTECTBCHHO-HAYYHOW TPaMOTHOCTH oOydarommxcs. B mporpamme no Gpu3uke y4uTHIBAIOTCS BO3MOKHOCTH
yueOHOro mnpeamera B peanm3anmuu  TpeboBanumit OPI'OC OOO K IUIAHUPYEMBIM JUYHOCTHBIM H
MeTanpeMETHBIM pe3yJibTaTaM OO0y4eHHUs, a TaKkKe MEeXIPEeIMETHbIe CBA3M €CTeCTBEHHO-HAYYHBIX
yueOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMUs.

[Tporpamma 1o Gu3MKe yCTaHABIMBAET paclpeeieHue y4eOHOro MaTepralia o rogam ooydenus (1o
KJlaccaMm), IIpeylaraeT MpUMEPHYIO IOCIEA0BaTENbHOCTh U3YUEHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS
MPEIMETHOTO CO/IEP KaHUS U yUETEe BO3PACTHBIX OCOOCHHOCTEHM 00Yy4arOIIUXCsl.

[Tporpamma o pusuke pa3paborana c LEIbI0 OKA3aHUS METOINYECKON MOMOIIY YYUTEIIO B CO3JaHUU
paboyeil mporpaMMsbl 0 y4eOHOMY MPEAMETY.

du3nKa SIBISIETCS CUCTEMOOOPA3YIONIUM JJIsI €CTECTBEHHO-HAYYHBIX YUCOHBIX IIPEIMETOB, IIOCKOJIBKY
bu3nYecKue 3aKOHBI JISKAT B OCHOBE MPOIECCOB U SBICHUH, U3y4aeMbIX XUMHUEH, OMOJI0oTHel, aCTpOHOMUEH
u (Qusuueckoil reorpadueil, BHOCUT BKJIAJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpPA, MPEIOCTABIISET
HaubOosee siCHple OOpa3lbl MPUMEHEHHUS HAYyYHOTO METOJa IO3HAHUSA, TO €CTh CHoco0a MONyueHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Onna U3 TIaBHBIX 3a7a4 (PU3MUECKOro 0O0pa30BaHUs B CTPYKType oOIIero oOpa3oBaHHUsS COCTOUT B
(dbopMUPOBAHUU €CTECTBEHHO-HAYYHON I'PAMOTHOCTH U MHTEpeca K HayKe Y 00ydJaroluxcsl.

Wzyuenue ¢u3uku Ha yrayOia€HHOM ypOBHE MpEAIojiaraeT yBEPEHHOE BIAJCHHE CIEIYIOIINMHU
KOMITIETEHTHOCTSAMH, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS;

OILICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICOBAHMUS,

WHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIEC IOKA3aTEIbCTBA JJIsl TOJYYEHUS BHIBOJIOB.

[lenn u3yueHuss GU3MKH HA YPOBHE OCHOBHOTO 0OIIero oOpaszoBaHus ompeneneHbl B KoHuenmmu
npenoaaBanus yueOHoro npeamera «dusnka» B 00pazoBarenbHbIX opranusanusx Poccuiickoit denepanun,
peanu3yIonMX OCHOBHBIE 0011e00pa3oBaTeNbHbIe MPOrPaMMBbI, YTBEpKAEHHOW perneHneM Koseruu
MunuctepctBa npocsernienus Poccuiickoit denepanuu (mpotokon ot 3 aexadps 2019 r. Ne [IK-4Bh).

[enu n3ydyenust pu3uku Ha yriryOJ€HHOM ypOBHE:

pa3BUTHE HMHTEpEcCa U CTPEeMJICHUS OOYYaIOIIMXCA K HAYYHOMY HM3YYECHHIO MPUPOJBI, PA3BUTHE HX
MHTEIJIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEJCTABICHUH O HAYYHOM METOJie TMO3HaHHUS W (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIIIEHUS K OKPY)KAIOITUM SIBIICHUSIM;

dbopMHpOBaHME HAYYHOT'O MHUPOBO33PEHHUS KaK pe3yibTaTa M3yUYEHUS OCHOB CTPOCHHS MaTepuud M
dbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dbopMUpOBaHUE YMEHHI IPUMEHATH GU3MUYECKUE 3HAHUS U HAyYHBIE JJOKA3aTEIbCTBA IS OObSICHEHUS
OKPY’KaOIINX SBJICHUH;

dbopMupoBaHKE MPEACTABICHUIN O POIU (UMK JJIsI PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTHi;

pa3BUTHE TPEJCTAaBICHUNA O BO3MOXHBIX cdepax Oyaymel mnpodeccrnoHalbHON NeATeNbHOCTH,
CBSI3aHHOM C (M3UKOMH, MOATOTOBKA K JlajbHeleMy 00y4eHHIO B 3TOM HallpaBJIeHHH;

dbopMHUpOBaHKE TOTOBHOCTH K JaTbHEHIIEMY M3y4eHHIO (DU3UKH Ha YriIyOJEHHOM ypOBHE B paMKax
COOTBETCTBYIOLINX Ipoduiieii 00yueHus: Ha ypOBHE CPEAHEro 00IIero 00pa3oBaHMsL.

JlocTrxkeHne STHX IieNield mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecrieunBaeTcs pelieHrueM CIeAYIOMUX 3a1au:



npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOEHUHM  BEIIECTBA, MEXAHWYECKHX, TEIUIOBBIX,
DIIEKTPOMATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

NpHOOpETEHNUE YMEHUN aHaIU3UPOBATh U OOBACHATH (U3MUECKUE SIBIICHUS HA OCHOBE M3YYCHHBIX
bu3nYECKUX 3aKOHOB U 3aKOHOMEPHOCTENH;

OCBOGHHE METOJIOB pEIICHUS pacu€THBIX U KAYeCTBEHHBIX 3ajad, TPeOyIOIIUX CO3JaHUS H
UCTIOJIb30BaHUS (PH3MUECKUX MOJICNIEH, BKIIIOUasi TBOPUYECKHE U MPAKTUKO-OPUEHTHPOBAHHBIC 3a/1a4H;

pa3sBUTHE HCCIENOBATEIbCKMX YMEHMI: HAONIONaTh SBICHHUS W HM3MEPATh (DU3UUYECKHE BEIUYHMHBI,
BBIIBUTaTh THUIOTE3bl M IMpeajarath 5SKCIEPUMEHTAIbHBIE CIOCOOBI HMX MPOBEPKH, IJIAaHUPOBATh U
MPOBOAUTDH OIIBITHI, SKCIIEPUMEHTAJIbHbIE HMCCIEIOBAaHUS, aHAIM3UPOBATH IMOJIyYEHHbIC JAHHBIC U JENaTh
BBIBO/IBI;

OcBOeHHME NPUEMOB paboThl ¢ MHpOpMaLUeH (PU3HMUECKOro COACpX aHUsA, BKIOYas MHPOPMALUIO O
COBPEMEHHBIX JOCTH)KCHUAX (PU3UKH, HHTEPIIPETALIUS U KPUTHUECKOE OLIEHUBAaHUE HHPOPMAIIHH;

3HAKOMCTBO cO cdepamu MpodeccHoHaNbHON JeSTEIbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHUIX (PU3UUIECKON HAYKH.

Ha wsydyenme ¢usuku (yriayOn€éHHBI ypOBeHb) HAa YPOBHE OCHOBHOTO 00IIero ooOpa3oBaHUS
otBoautcs 340 yacoB: B 7 kiacce — 102 ygaca (3 gaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Henenio), B
9 kacce — 136 yacoB (4 4yaca B HEZIETIIO).



COJAEPKAHUE OBYYEHUA

7 KJIACC
Pa3nen 1. ®u3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEr0 MUpa.
Ousznka — Hayka O TMpupojae. SIBiIeHUs MPHUPOABI (DJIEMEHTHI COJEp>KaHUs, BKIIOYAIOIINE

MEXIpeAMETHbIE CBA3M). Du3nueckue SBICHUSA: MEXaHUYECKHE, TEIJIOBbIE, AJIEKTPUUYECKHE, MarHUTHBIE,
CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMuuHBL. Pa3smepHocTh. Exuuunmsl ¢usmdeckux BenuuuH. V3Mmepenue Qu3mueckux
BenuuuH. OtanoHbl. ®Dusmueckue npubopel. llena pgenenms. Ilorpemnocts usMmepenuid. IlpaBuna
Oe3omacHoOro Tpynaa mnpu pabore ¢ 1aboparopHbIM 0OOpynoBaHHEM. MexkIyHapoaHas CHUCTEMa EIUHMUIIL.
[TepeBon BHecHcTeMHBIX enuHUI] B eiUHUIBI CU.

Kak ¢u3uka u japyrue ecTecTBEHHBIE HAayKH HM3Y4alOT HpUPOIY. EcTecTBeHHO-HAayuyHBIH METOA
MO3HAHUS: HAOJI0/IEHUE, TOCTAHOBKA HAYYHOTO BOIMPOCA, BBIABMXKEHUE TMIIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE
runores3, 00bsicCHeHNE Ha0MI0AaeMoro sBieHus. Onucanue GU3NYecKuX SIBICHUHN C MOMOIIBI0 MOJIETICH.

Hemoncmpayuu.

Mexanuueckue, TEIIOBbIE, 3JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE SIBJICHHUS.

duznyeckue NpudOPsI U MPoIeaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IIU(GPOBBIM MPUOOPOM.

Jlabopamopnuvie pabomot u onvimeol.

Omnpenenenne EHbI IEIEHUS MKaIbl HK3MEPUTEIHHOTO pUodopa.

N3mepenne paccTOsTHUM.

N3mepenne momaau u 00bémMa. MeTo majeTk.

N3mepennie BpeMeHH.

N3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Omnpenenenue pazmMepoB MaibIx Tea. Meron psiioB.

[IpoBenenune wuccienoBaHUsl IO MPOBEPKE THUIIOTE3bl: JAIbHOCTh MOJIETA IIAPUKA, ITYHIEHHOTO
TOPU30HTAIILHO, TeM O0JIbIIIe, 4eM OO0JbIlle BHICOTA ITYCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeJeHHS O CTPOEHHH BellecTBAa.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mmepbl U Macchl. OIBITHI, JOKa3bIBAIOLIME
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBumxenne dactuy BemecTBa. CBsI3b CKOPOCTH JBMKEHHUS 4acTHIl C TeMmueparypoil. bpoyHoBckoe
neuxenue. udoysus. BzaumonelicTBre yacTull BelecTBa: NPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHMSI BEILIECTBA: CTPOEHHUE Ta30B, )KUJIKOCTEH M TBEPABIX (KPUCTAIIIMYECKHX) TEIl.
B3anMocBsI3b MEXy CBOMCTBaMHU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMIX U UX aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOJIBI.

Hemoncmpayuu.

Hab6monenne 6poyHOBCKOTO JBHKEHUS.

Habmronenue nudysun.

HaGnronenue siBneHu, 00bsCHAIOMUXCS MPUTSHDKEHUEM WM OTTAIKMBAHUEM YacTHUI] BEILIECTBA.

Jlabopamopnuvie padbomot u onvimol.

OrneHka AuaMeTpa aToMa METOJIOM PSIOB (C UCIIOIb30BaHUEM GoTorpaduii).

OnbITh! IO HAOJIIOACHUIO TEIIJIOBOTO PACIIMPEHHS ra30B.

OnbIT IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MTPUTSKESHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexannueckoe nBuxeHue. [lyrtb m mepemenieHne. PaBHOMEpPHOE W HEPABHOMEPHOE JBH)KEHUE.
CBobosiHOE TajieHue Kak MpUMep HepaBHOMEpHOro jBumxkeHus Ten. CkopocTs. CpemHss CKOPOCTh NpH
HEPAaBHOMEPHOM JBM)KEHUHU. Pacuér myTu U BpeMEHHU JBUKECHHUS.

['paduku 3aBHUCHUMOCTEN BETUYMH, ONMUCHIBAIOMIMX ABMKeHHEe. OOuie MoHsATHS 00 OTHOCUTEIbHOCTH
nBukeHus. Cllo)KeHne CKOpOCTeH TSl TeJl, IBUXKYIIMXCS MTapalIesIbHO.

SBnenune wuHepuuu. 3aKOH HHepUUHU. B3auMopelicTBue Ten Kak IMPUYMHA H3MEHEHHUS CKOPOCTH
JIBUKEHMS Tel. Macca kak Mepa MHEPTHOCTH Tejla B MOCTYNATENbHOM JBMKE€HUHU. [IIIOTHOCTH BelecTsa.



CBs13b IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJ B eIMHUIIe 00hEMa BemiecTBa. CMecu U cruiaBbl. [loBepxHOCTHAS
Y JIMHEWHAs IJIOTHOCT.

Cuna kak xapakTepucTHKa B3aumoencTBus ten. Cuma ynpyroctu u 3akoH I'yka. M3mepenue cuisl ¢
MOMOIIbI0 TUHAMOMETpa. SIBIeHue TAroTeHust U cuia TsokecTd. Cuia TshKecTH Ha Jpyrux IjaHerax. Bec
tena. HeBecomocth. CiioKeHHME CUJI, HApaBJIEHHBIX MO OAHOM mNpsmoil. PaBHoxaeicTByromas cwi. Cuia
TpeHus. TpeHue CKOJIbKEHUS U TPEHUE TTOKOs, BA3KOE TpeHue. TpeHue B IpUpoIe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Tena.

H3mepeHne ckopocTu IpSIMOIMHEHHOTO ABMXKEHUS.

HaburoneHue sBiaeHUS UHEPLUH.

HabGntonenre n3meHeHus: CKOPOCTHU MPHU B3aUMOJICUCTBUH TEJL.

CpaBHeHue Macc Mo B3aUMOJICHCTBUIO Tel.

CiokeHue CuJl, HalpaBJICHHBIX 1O OJHOU MPSIMOIA.

Jlabopamopuvie pabomsl u onvimol.

OrnpezesieHre CKOPOCTH PABHOMEPHOIO JIBMXKCHMS (IIapUKA B KUIAKOCTH, MOJEIH 3JIEKTPUUECKOTrO
aBTOMOOWJIS U TaK Jajiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapUKa MO0 HAKIIOHHOW TIOCKOCTH.

Orpezenienne mIoTHOCTU TBEPOTO Tea.

OMNBITHI, TEMOHCTPHUPYIOIINE 3aBUCHMOCTh PacTsHKeHHs (AeopMariii) IpYKUHBI OT TPHUIIOKEHHON
CUJIBI.

OMnBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHIIbI TPEHUS CKOJIbKEHHUS OT CHJIbI IaBIICHUS U XapaKTepa
CONPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH H Ia30B.

HaBnenue. Cuna naBienus. CrnocoObl yMEHBbIIEHHMs M yBelW4eHHs AaBiieHus. JlaBieHue rasa.
3aBHUCHUMOCTh JaBlieHUS Ta3a OT o0béma u Temmeparypol. llepemaua naBneHHs TBEPABIMU TEIAMU,
KUJIKOCTAMHU U razamu. 3akoH [lackans. [THeBMaTHUYeCKHUE MAITUHEI.

3aBUCUMOCTh JIaBJICHUSI KUJAKOCTH OT TJIYyOMHBI MOrpyXeHus. [mapocTraTudyeckuil mapaiokc.
CooOmraronecs  cocynbl. ['mapaBnudeckue MexaHM3Mbl. VICIONb30BaHHME BBICOKUX JIaBIICHUH B
COBPEMEHHBIX TEXHOJIOTUSIX. Y CTPOMCTBO BOJONPOBOAA.

AtMochepa 3emun u armocdepHoe AaBieHue. [IpHuMHBI CyIIEeCTBOBaHMS BO3AYIIHON 000JIOUKHU
3emumn. OnweiTr Toppuuenu. M3mepenue aTMocpepHOTro JaBieHHs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! s n3MepeHust atMocepHOTro 1aBICHUS.

JleiicTBHe >KMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITanmkuBaromias (apXumenoBa) CHIA.
3akoH ApxuMmena. YClIOBUE€ BO3HMKHOBEHHUS BBITAIKMBAIONICH (apXMMEIOBOM) CHIIBI, IOATEKAaHUE.
ILnaBanue ten. Bo3ayxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD JaBJEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coo061aronirecs: CoCy/sl.

I'mapaBamyeckuit mpecc.

[TposiBnenue neicTBus aTMOCHEpPHOTO JaBICHHUS.

Cudomn.

3aBUCHMOCTD BBITAJIKMBAIOIIEH CHIIBI OT 00BEMA TOTPYKEHHON B KUJIKOCTh YaCTH TeJla M TIIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.

VYcnoBue mutaBaHus TeJ: TUTABAaHUE WM IMOTPYKEHUE TN B 3aBUCUMOCTH OT COOTHOIIICHUSI TNIOTHOCTEH
TeJa M KUJIKOCTH.

Jlabopamopnwvie padbomot u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tefia B BOJIe OT 00bEMa MOTpy:KEHHOM B )KUIKOCTh YACTH Teja.

OrnpezenieHne BHITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUAKOCTb.



IIpoBepka HE3aBUCUMOCTH BBITAJIIKUBAIOLIEH CHJIBI, JEHCTBYIOUIEH HA TEJO B YKUIKOCTH, OT MAacCChl
Tena.

OneIThl, AEMOHCTPUPYIOIINME 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHJIbI, JEHCTBYIOIEH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B )KUJKOCTh YACTH Te€Ja U OT MJIOTHOCTH KUAKOCTH.

KoHcTpynpoBaHnue apeomMeTpa Ui KOHCTPYUPOBAHHUE JIOJIKH U ONPEAEIICHUE €€ IPy30II0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeEprusi.

Mexanuueckasi paboTa JUIs CHJI, HallpaBJIEHHBIX BJIOJIb TUHUM NIepeMeIeHus. MOITHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, BOPOT, OJIOK, MOJIMCIACT, HAKJIOHHAs IUIOCKOCTb, HOMXHHYHBIH
MexaHu3M. MomeHT cunbl. PaBHoBecue peruara. IIpaBmiio momenToB. [IpuMeHeHune npaBuia paBHOBECHS
peryara k Onoky. «3omotoe npaBuio» mexaHuku. KITJ[ mpocteix mexanusmoB. [IpocTeie MexaHU3MBI B
OBITY, TEXHUKE, JKUBBIX OpraHU3MaXx.

Mexanuueckas sHeprusi. Kunetmueckas u morteHuuaibHas sHeprus. lIpeBpaimeHue ogHOro Buua
MEXaHUYECKON YHEPTUU B APYroi. 3aKOH COXPAHEHHUS U MIPEBPAICHUS JHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[TprMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimeul.

HccnenoBanue ycnoBuil paBHOBECHUS phluara.

N3mepenne KII/] HakIOHHOM INTOCKOCTH.

W3ydeHue npaBuiia pbryara Jjs OJABUKHOTO U HEMOBUXKHOTO OJIOKOB.

Omnpenenenne KIIJ] moaBuKHOTO U HEMOBUKHOTO OJIOKA.

Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME IPY30B IIPU MOMOIIH MOABUKHOTO OJIOKA.

N3yuyenune 3aK0Ha COXPAHEHUS MEXaHUYECKOW SHEPI M.

8 KUIACC

Pa3gen 6. TerioBble IBJICHUS.

OCHOBHBIE MOJIO)KEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUHU CTpOEHHUs BelecTBa. Macca u pa3mepsl
aTOMOB U MoJieKyJ. ONbITbI, MOATBEPXKAAIOIINE OCHOBHBIE IOJIOKEHHUSI MOJEKYJISIPHO-KMHETUYECKOU
TEOPHH.

Monenu TBEPIOTO, )KHUIKOTO U Ta3000pa3HOT0 COCTOSHUH BellecTBa. Kpucraminueckue u amopHbie
tena. ['padeH — HOBBI MaTepuan A HOBBIX TEXHOJIOTHH. TeXHOJIOrMM MOJY4EeHHUS HCKYCCTBEHHBIX
anMas3oB. OObsSICHEHNE CBOMCTB Ia30B, XKUAKOCTEH M TBEPABIX TEJN HAa OCHOBE IOJIOKEHMH MOJIEKYJISPHO-
KMHETUYEeCKOW TeopuH. [IOBEpXHOCTHOE HATsHKEHWE, CMAdyMBaHUE, KallWUIAPHBIE SBICHHs. TerioBoe
pacuIMpeHue u ckaThe. 3aBUCUMOCTb JIaBJIEHUS raza oT 00bEMa, TeMIepaTyphl.

Temneparypa. CBsA3b TeMIepaTypsl CO CpEIHEH KMHETUYECKOW HSHEPrueil TEIIOBOIO JBUKCHMS
yacTull. TemMneparypHsle IIKAJIbI.

Buyrpennss sneprus. CriocoObl U3MEHEHMsI BHYTPEHHEW SHEpPIruM: TEIJIonepeaaya U COBEpIICHUE
paboTel. Buapl Teruonepenauu: TEIJIONPOBOAHOCTb, KOHBEKLHMsS, M3lydyeHHe. Buiel Temsomnepenauu B
npupoe u TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOLECCOB.

KonuuectBo TemnoTsl. YaenpHas TEIUIOEMKOCTh BelIECTBA. TeMI000MEH M TEIJIOBOE PaBHOBECHE.
3akoH HproToHa-Puxmana. YpaBHeHue TemnoBoro 0anaHca.

[InaBieHne u OTBEpAEBAHUE KPUCTAUIMYECKUMX BEUIECTB. YAENbHAas TEIUIOTA IUIABICHUS.
[TapooOpazoBanne u koHaeHcauusa. Mcmapenue. Kumenue. VYpaenpHas TermoTa mapooOpa3oBaHus.
3aBUCHUMOCTh TEMIEPATYpPHl KUMEHUsI 0T aTMochepHOro naBieHHs. HachlleHHBIH 1 HEHACHIIEHHBIN Map.
BrnaxnocTs Bo3ayxa.

OHeprus TOIIMBA. Y IeJbHAas TEIIOTa CrOPaHMSL.

[Tpuniuns! paboTsl TernoBelx aBurareneid. KIIJ[ temnoBoro nsurartens. TeruioBele ABUraTtenu u
3al[UTa OKpY-Karoleu cpeapbl. TermoBbie MOTEPU B TETIOCETSIX.

3aKOH COXpaHEeHMsI U IIPEBPALCHHS SHEPTUU B MEXaHUYECKUX U TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Habmionenne OpoyHOBCKOTO JIBUXKEHUS.

Hab6mronenue nuddys3un.



Habmionenue siBneHuil moBepXHOCTHOTO HATSHKEHUS, CMaUWBAHUS U KATWIUISIPHBIX SIBJICHUH.

HabmioneHue TenaoBoro pacimpeHus Te.

M3MeHeHue 1aBiIeHus ra3a Mpu U3MEHEHHH 00bEMa 1 HarpeBaHUU WIIA OXJIAXKICHUH.

IIpaBuna n3mMepeHus TeMIepaTypsl.

Bunb! Teruionepenayn.

OxJtaxieHue Ipyu COBEPLIEHUH PaOOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMU CHUJIAMH.

CpaBHeHHE TEINIOEMKOCTEN Pa3IMYHBIX BELLIECTB.

Habmonenue kuneHus.

Habumronenne nocrosiHCTBa TeMIlepaTypbl IPHU IIJIaBJICHUU.

Mopnenu TennoBbIX IBUraTeNeH.

Jlabopamopnwvie pabomot u onvimel.

OnbIThI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHUSI.

OnbITHI 10 BhIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.

W3mepenue teMieparypsl Ipy MOMOLIH KUJKOCTHOI'O TEPMOMETPA U IaTYMKA TEMIIEPATYPBHI.

OnbIThI 1O HAOJIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.

Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIIPHIIA.

HccnenoBanue 3aBUCMMOCTH J1aBJIEHUS BO3/yXa OT €ro 00bEMa U TEMIIEpaTyphl.

[TpoBepka rUNOTE3bl JIMHEWHON 3aBUCHUMOCTH JUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKOU
TpyOKe OT TeMIepaTyphl.

Habmionenne u3MeHeHHs BHYTPEHHEH OSHEpPruM Tella B pe3yibTare Temionepeaadyd U padboTsl
BHEIIHUX CHUII.

HccnenoBanue sBJIeHUS TEMI000OMEHA PU CMEIIMBAHUN XOJIO0JHON U TOpsiueii BOJIBI.

OnpeneneHne KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOM TIpU TEIJIOOOMEHE C HarpeThiM
METaJUIMYECKUM LIUIUHAPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX NOTEph (3akoH HptoToHa-Puxmana).

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca uCapeHusl.

OmnpeneneHne OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexrpuzanus Ten. JlBa poaa dIEKTPUUYECKHX 3apsiioB. B3aumopeiicTBue 3apspKEHHBIX Tell. 3aKOH
Kynona.

Onektpuueckoe 1mosie. Hanpspk€HHOCTH — anekTpuueckoro mois. IlpuHnun — cymepnosunuu
JNEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snekTpuyecKuX 3apsaoB. OJIEMEHTAPHBIA dileKTpuueckuil 3apsa. CrpoeHue aroma.
ITpoBOAHMKY, TUAIEKTPUKH U TIOTYIPOBOAHUKHU. 3aKOH COXPAHEHUS IEKTPUYECKOTO 3aps/a.

DONEeKTPUUECKU TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUUYECKOT0 TOKA. VICTOUHMKYM MOCTOSIHHOTO TOKa.
JlefcTBUS IEKTPUUECKOr0 TOKa (TEIUIOBOE, XMMHYECKOE, MarHUTHOE). DJIEKTPUUYECKUH TOK B MeTaax,
KUAKOCTAX U razax.

Onexkrpuueckas nemnb. Cuia Toka. DIEKTPUUYECKOE HANpsDHKEHHE. AMIEPMETpP M BOJIBTMETP B LENHU
MIOCTOSIHHOTO TOKa. CONpPOTHBIIEHHE NMPOBOJHMKA. Y AEIBHOE CONPOTHBIIEHHE BellecTBa. 3akoH Oma mis
yuactka 1enu. [locnenoBarenbHoe U nmapajyieIbHOE COeMHEHUE TPOBOAHUKOB. D/]C B 1[enu MOCTOSHHOTO
Toka. 3akoH Owma mna monHoi uenu. [lpaBunma Kupxroda. Pacdér mpocThIX 3JIEKTpUYECKHX IIeTeH.
Henunelinbie 31€MEHTBI.

PabGora u MoIIHOCTH 3JeKTpUuecKkoro Toka. 3akoH Jlxoyns-JleHua. DnekTpuyeckue Ienu u
NOTPEOUTENH IEKTPUUECKOI 3Heprun B 6bITy. KopoTkoe 3ambikaHuUe.

[TocrossHHBIE MAarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe nojie. MarHuTHOE noJie
3eMJIu ¥ €ro 3HauYeHue )1 KU3HU Ha 3emiie. OnbIT Opcreaa. MarHUTHOE MOJI€ 3JIEKTPUYECKOro ToKa. OnbIT
Awmrnepa. [IpumeHeHne JIEKTPOMarHuToB B TEXHUKE. J[efiCTBUE MarHUTHOTO IOJIS HAa NIPOBOJHUK C TOKOM.



Cuna Amnepa u omnpeleneHue €€ HalpaBlIeHUs. DJIEKTPOJBUTaTENb MOCTOSHHOrO Toka. Mcnosb3oBaHue
AJIEKTPOJIBUraTeNIel B TEXHUUECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omnpitel @apages. SIBneHue aieKTpoMarHuTHOW MHAyKIUM. IIpaBuno Jlenna. Dnextporenepatop.
CnocoObl TMONy4eHHUsl JIIEKTPUYECKOW HHEPruu. ODJIEKTPOCTAaHIUH Ha BO300OHOBJISEMBIX MCTOYHHUKAX
SHEPruu. DKOJIOTUYECKUE MPOOIEeMbl SHEPTETHUKHU. TOIUIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DJeKTpu3anus Ted.

JIBa polia aNeKTpUYECKUX 3apsA0B U B3aUMOJCHCTBUE 3apsKEHHBIX TEL.

VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOA.

DneKTpocTaTUueCcKast UHIYKIHSL.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsI0B.

MonenrpoBaHe CUIOBBIX JTUHUI 3JEKTPUUECKOTO MOJIS C OMOIIBI0 OYMa)KHBIX CYITaHOB.

IIpoBOIHUKY U AUDIIEKTPUKH.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JIeficTBHS DIIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUI TOK B )KUJIKOCTH.

["a30BbIit pazps.

W3mepeHue cuiibl TOKa aMIIepMeTPOM.

H3mepeHue 371eKTpUUECKOTo HAPSKEHUS BOJIBTMETPOM.

PeocraT 1 MarasuH conpoTUBIIECHUI.

B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH pa3zesieHus OJ0COB MarHuTa.

MonenupoBaHue MarHUTHBIX MOJIE€H OCTOSHHBIX MAarHUTOB.

OmnbIT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.

OnbiTel Dapajes.

DNEeKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimol.

OnbIThI 1O HAOIIOEHUIO 3JIEKTPU3ALIUU TeJl IPU CONMPUKOCHOBEHUH U UHAYKLIHEH.

HccnenoBanue JeNCTBUS 3JIEKTPUUECKOTO MOJIS HA IPOBOJIHUKH U AUDJIEKTPUKH.

COopka 1 HCIbITaHUE HIIEKTPUYECKOH 1IeNH IOCTOSHHOTO TOKA.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, IMPOTEKAIOIIETO0 4Yepe3 pe3UCTOp, OT HaIpsDKEHHUsS Ha
pe3ucTope U CONPOTUBIIEHUSI PE3UCTOPA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPUYECKOIO CONPOTHUBIIEHUS NPOBOJHUKA OT €ro
JUTMHBI, TJI01LAU ONIEPEYHOT0 CEYEHUS U MaTepHala.

Omnpenenenue yeabHOro CONPOTUBIIEHNS TPOBOAHMKA.

[TpoBepka mpaBuiia CII0KEHUS HANIPSLDKEHUH TIPU MTOCIIEI0BAaTEIbHOM COEJUHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia 715l CUJIbI TOKA MPHU NapajlIeIbHOM COEAMHEHUHU PE3UCTOPOB.

Omnpenenenne D/]C 1 BHyTpEHHETO COIPOTUBIIEHHUS HCTOYHHKA TOKA.

[Tposepka npasun Kupxroda.

IIpoBepka BbImoOMHEHHS 3aKk0Ha OMa JU1sl TOJTHOM LENH.

W3ydyeHrne BOJIbTAMIEPHBIX XapPaKTEPUCTUK HETUHEHHBIX DJIEMEHTOB (JIaMITbl HaKaJlWMBaHUS WM
MOJIYTIPOBOJHUKOBOTO IUOAA).

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIEr0 Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH 3JEKTPUYECKOT0 TOKA, BBIIETIEMOM Ha PE3UCTOPE.

Onpenenenne KIIJ] narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOZAEUCTBHSI IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJIS IIOCTOSTHHBIX MarHUTOB TIPU UX OObETUHEHUH U Pa3eliCHUH.



HccnenoBanue neiCTBUS AIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIbI B3aUMOJEUCTBHUS KATYIIKH C TOKOM M MarHuTa OT
CHUJIBl U HAIlpaBJIEHUS TOKA B KaTYLIKE U OT HAIMUUA (OTCYTCTBHSI) CEpACYHUKA B KaTYIIKE.

N3yuenune aeicTBUS MarHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KounctpynpoBanue u usydeHue paboThl 31EKTPOABUTATEINSL.

N3mepenne KIIJ[ anekTpoaBUraTenbHON yCTaHOBKHU.

OmbITBl MO HCCICAOBAHUIO SIBICHHS DIIGKTPOMArHUTHOW MHAYKIMH: HCCIEAOBAHHE W3MEHEHUM
3HAYEHHUSI U HAMPABIICHUS UHIYKIIHUOHHOIO TOKA.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe ABMKeHHe. MatepuanbHas Touka. CrocoObl ONMMCaHUs MEXaHWYECKOTO JBUKCHHS:
TaONW4HbIA, rpaduueckuid, ananutuyeckuid. Cucrema otcuéra. OTHOCUTEIBHOCTH MEXaHHYECKOIO
JIBUKEHHSL.

BekropHble BeIMYMHBI, OllEpalMy C BEKTOPAaMH, IIPOEKIUU BEKTOpa. Paguyc-BeKTOp MarepuanbHOMU
TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMepHOe mnpsAMOiMHEWHOE JABWKEeHUE. HepaBHOMepHOE
NpsMOJIMHENHOE JBUKeHHEe. CpeHsis U MTHOBEHHAsl CKOPOCTh TeJla TP HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOyCKOpeHHOE MPSMOIMHEHHOE MABI)KEHHE. YCKOPEHHE CBOOOJHOTO MajeHHUS.
Onprtel [Nanuies.

I'paduueckass wHTEpHpeTanvss YCKOPEHHS, CKOPOCTH, MPONACHHOTO IMyTH U TEPEeMEIICHHUS s
NPSIMOJIMHEHHOTO IBU>KCHHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBukeHue 1o okpyxHOCTH. JIuHeiHast cKOpOCThb, yriioBas CKOPOCTh, IEPUOJ U YacToTa OOpaleHUs
MIPU PaBHOMEPHOM JBHKEHUU IO OKPY>KHOCTU. CKOPOCTh U YCKOPEHUE NP ABUKEHUHU IO OKPY>KHOCTH.

Bexkrtop cunel. PaBHoelcTByo1as cuna.

IlepBoiii 3akon Hperotona. Btopoit 3akon Hprotona. Tperuit 3akon Hprotona. [Ipuniun
CYNEPIIO3ULUHU CHUIL.

Cwiia ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cuiia TPEHHUS! CKOJIbKEHUS, CHJIa TPEHHS MOKOs, APYTHe
BUbI TpeHusl. KoaddurmeHt TpeHus.

JIBH>KEHUE TEIl 10 OKPYKHOCTH IO IEMCTBUEM HECKOJIBKUX CHUJL.

3akoH bepHymnu u noabéMmHas cuia Kpbiia. COBpeMEHHBbIE JIeTaTeNbHbIE anmaparbl, cyAa Ha
MOJBOJIHBIX KPBUIbSX, AHTHUKPHIJIO HA CKOPOCTHBIX aBTOMOOWISAX. [IBMiKeHWe Tmoe3Ja Ha MarHUTHOM
MO YILKE.

Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. [[BHKEeHHE Tel BOKPYT TPaBUTAIIMOHHOTO LIEHTpa (B
TOM uucie ianeT Bokpyr Connua). [lepBas kocmuueckast ckopocTs. HeBecOMOCTb U meperpy3Ku.

PaBHoBecue MarepuanbHOl TOUkKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwme TBEPAOro Tema C
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuisl. LIeHTp TsoxecTu.

Nmnynsc tena. M3meHenune umnynbca. MMmynbe cuiibl. YIIPpyroe U HEYNPYroe B3aUMOIEHCTBUE.
3aKOHBI U3MEHEHHUS U COXPAHEHUS UMITYJIbCa. PeakTHBHOE IBI)KCHHE.

Mexanuueckas padota U MouIHOCTb. PaboTa cui TsbKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu u
pabotsl. [loTeHnmanpHass SHEPTUsl Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3eMid. [loTeHnuanbHas dHeprus
cxatoil mpyxkunbl. Kunermueckas sHeprus. TeopeMa O KHMHETHYECKOM SHEpruu. 3aKOH H3MEHEHUs M
COXpPAHEHUSI MEXaHUYECKON YSHEPTHH.

Hemoncmpayuu.

Habmronenne MexaHU4eCcKOro IBH)KEHUS Tella OTHOCUTEIHHO Pa3HBIX TEN OTCUETA.

CpaBHeHHe myTed W TPACKTOPUU JBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HBIX Tl
OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

HccnenoBanue npu3HaKoB paBHOYCKOPEHHOTO IBUKEHUS.

Habmronenue ABMXEHUS Tela o0 OKPYKHOCTH.



Habnronenne MexaHWUYECKUX SBJICHMIA, MPOUCXOIAIMMX B cucTteMe orcuéra «Temexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBH)KEHHH OTHOCHUTENIbHO KaOMHETa (PU3UKU.
Habnionenue paBHOBecHs Tell, CBOOOJHOTO TMaJeHMs, KOJIeOaHUs MasTHUKAa B HWHEPIHAIbHBIX
CHUCTEMax KakK MOJTBEPkKICHHUE PUHIIAIIA OTHOCUTEIBHOCTH.
3aBUCHUMOCTB YCKOPEHHMS TeJla OT €r0 MacChl U J€HCTBYIOLIEH HA HETO CUJIBI.
Habumronnenne paBeHcTBa CUIT IIPU B3aUMOJIEHCTBUY TEJL.
M3meHeHune Beca Tea Npu yCKOPEHHOM JBUKEHUU.
Ilepenaya nmmynbca npu B3aUMOJCHCTBUU TEII.
[TpeoOpa3zoBanus SHEPTUH PU B3aUMOACHCTBUU Tell.
CoxpaHeHnue UMITyJIbCa TPHU a0COIIOTHO HEYIPYTOM B3aMMOACHCTBHH.
CoxpaHeHue UMITyJIbca IPU YIPYTOM B3aUMOAECHCTBUM.
Habmtoienue peakTUBHOTO ABHKEHUS.
CoxpaHeHue 3Hepruy npu cBOOOIHOM MaJACHUU.
CoxpaHeHue 3Hepruu Npu JBUKEHUM Teja M0 JeHCTBUEM NIPYKUHBI.
Jlabopamopuvie pabomol u onvimol.
KoHcTpynpoBanue TpakTa i pa3srOHa W JAJbHEWUIIEro PaBHOMEPHOIO IBMKEHHUS WLIapUKa WU
TEJICKKU.
Onpenenenne cpeaHel CKOPOCTH CKOJBKEHHUS OpycKka WM JBHKCHHS MIApUKAa IO HAKJIOHHOU
IJIOCKOCTH.
Ornpeznenenne yCKOpeHus Tena Npyu paBHOYCKOPEHHOM JIBUKEHUHU 110 HAKJIOHHOM MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTU MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBXKEHUHM 0€3 HavyalbHOM
CKOPOCTH.
[IpoBepka rumoTessl: €ciu IMpPU PAaBHOYCKOPEHHOM JBHKEHHMM O€3 HayaJlbHOM CKOpPOCTH IyTH
OTHOCSITCS KaK psAJl HEYETHBIX YKCEJI, TO BPEMEHA OJJUHAKOBBI.
HccnenoBanue qBUXKEHU Tea, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.
HccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMAJIBHOTO JIaBJICHHUSL.
Onpenenenne KodhHUIMEHTA TPESHUS CKOJBKCHHS.
Omnpenenenne KECTKOCTU NPYKUHBI.
HccnenoBanue 3aBUCUMOCTH CHUJIbI YIIPYTOCTH, BO3HHMKAIOIEH B MPYXHHE, OT CTENEHH JedopMalun
HPYKHUHBIL.
Omnpenenenne paOOTHl CHJIBI TPEHUS NPU PABHOMEPHOM JIBIDKEHHUU Tella IO TOPU30HTAIBHOMN
MOBEPXHOCTH.
Onpenenenue paboThl CUJIBI YIPYTOCTH IMPH MOABEME Ipy3a C HMCIOJb30BAaHHEM HEMOBMXKHOTO U
MOJIBUYKHOTO OJIOKOB.
Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.
KonebarenbHoe nBmxeHue. OCHOBHBIE XapaKTEpUCTHKHM KojeOaHW: MEepuoJl, 4acToTa, aMIUTUTYAA.
["apmonmnueckue koneGanus. 3aryxatomue konedanus. BoinyxeHHsle koneOanus. PezonaHc.
MaremaTtnueckuii U IpyKMHHBIN MasTHUKH. [IpeBpaliienue suepruu npu KojaedaTenbHOM ABHKEHUU.
Mexanuueckue BOJHBL. [IpogonbHble M momnepeuHble BOJHBL. CBOMCTBA MEXaHWYECKHX BOJIH:
uHTepdepeHms U audpakius. JnuHa BOIHBI U CKOPOCTh €€ pacnpocTpaHeHus. MexaHuyeckre BOJHBI B
TBEPIOM TeJIE, CEICMUYECKUE BOJIHBI.
3Byk. PacripocTpanenne u oTpaxeHue 3ByKa. | pOMKOCTb 3ByKa M BbICOTa TOHA. PE30HAHC B aKyCTHKE.
Wnudpa3Byk u yabTpa3Byk. Mcnonb3oBaHue yabTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.
Hemoncmpayuu.
Habmonenue xonebanuii Ten moJ1 AeHCTBUEM CHIIBI TSKECTH M CHIIbI YIIPYTOCTH.
Habmroienue xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HabGnronenue BeIHYKIEHHBIX KoJIe0aHU U pe30HaHCA.
PacnipocTpanenre npoAoabHBIX U MONEPEYHbIX BOJIH (Ha MOJIENH).
Habmonenne narepdepeHnu 1 1udpakiuy BOJIH HA TTOBEPXHOCTH BOIBI.
HabmioneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.



AKYCTHUYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimel.

OmnpezneneHue 4acTOTHI U MEPHOAA KOlIeOaHUH MaTeMaTHYeCKOro MasiTHUKA.

Omnpenenenne 4acToThl U Mepruoia KoieOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH TIepro/ia KoieOaHul rpy3a Ha HUTH OT JAJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOA KOJICOAHUH MPY>KUHHOTO MasgTHUKA OT MAacChl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH TEproia KoJeOaHuil rpy3a, MOIBEIIEHHOTO K JIEHTE, OT MacChl rpy3a.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpPUOJa KOJeOaHUW MPYKUHHOTO MasiTHUKAa OT MaccChl
rpy3a 1 )KECTKOCTHU MPYKHUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUSI.

Pa3nes 10. Di1eKTpOMAarHuTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE IoJie. DJIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJH. Illkana
3JIEKTPOMAarHUTHBIX BOJIH. VCosib30BaHME 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBsI3U. Pamumoinioxanus.
Kocmuueckas cBA3b.

DneKkTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoTHOBEIE cBOCTBA cBeTa: HHTEPHEPECHINS U
nudpakiys.

Hemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WnTepdepennus u qudpakuus cBera.

Jlabopamopnwvie pabomot u onvimeol.

W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TesnedoHa.

[TpoBeneHue ONBITOB MO HAOIIOACHUIO UHTEPPEPEHINH U TU(PAKIIMN CBETA.

Pa3nes 11. CBeToBbIe siBJICHUS.

JlyueBass Mopenp cBera M reoMmerpuyeckas ontuka. Mcrounuku cBera. [lpsmonuneitHoe
pacnipoctpanenue cBera. 3atmeHus Connua u Jlywsl. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
oTrpakeHus cBera. [loctpoenue n3o0paxkeHnil, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lonHoe oTpakenue cBeta. lcmonb3oBanue
MIOJIHOTO OTPAKEHMSI B ONITUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS CBSI3b.

JIunza, xon myyeil B muH3e. @opmya ToHKOH TuH3BL. [locTpoenue nzodpakeHuii, copMrpoBaHHBIX
TOHKOM JMH30H. OnTHuueckas cuctema (QoroamnmnapaTa, MUKpockona M Tejeckomna. ['y1a3, kak onruueckas
cuctema. bIu3opykocTs U 1anbHO30PKOCTb.

Paznoxenune Oenoro ceera B crektp. Omnbitel HploToHa. CrokeHHE CHEKTPalbHBIX IIBETOB.
Hucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

Otpaxkenue cpera.

[Tony4yenue n3o00paXkeHU B IIIOCKOM 3€pKale.

IIpenomnenue cera.

OnTHYeCKUN CBETOBOI.

Xon tyuelt B coOuparomieit JuHse.

Xox Jydeil B paccenBarole JIMH3E.

[Tonryuenue n300pakeHU C TOMOILBIO JIUH3.

[Tpunuun neifictBust GporoanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

Mogens rnasa.

Paznoxxenue 6em0ro cBeTa B CIEKTP.

[Tosryuenue 6enoro cBeTa MpH CIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopnuvie padbomot u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHHsI CBETOBOTO JIyya OT yrJjia MaJeHusl.

N3yueHne cBOMCTB N300paKeHNS B TUIOCKOM 3€pKalie.



HccnenoBanue 3aBUCHMOCTH YIUIa TPENIOMIIEHHMS OT yIjla MaJeHHsl CBETOBOIO Jiyda Ha TIpaHMIE
«BO31YX—CTEKIJIO».

[Tomryuenue n300pakeHUl ¢ TOMOIIBIO COOMPAIONIEH JTNH3HI.

Onpenenenne POKyCHOTO PACCTOSIHUS U ONTHYECKOM CHITBI COOMPAIOIIEH JIMH3HBI.

OMBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.

OnbITH IO BOCTIPHUSATHUIO IIBETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PHIIBTPHI.

Pa3nen 12. KBanToBble fiBJIeHUS.

OmneiTel Pezepdopaa u manerapHast mojienb aroma. Monens aroma bopa. Mcnyckanue u norsiouieHue
cBera aroMoM. KBaHThI. JIMHEYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oera- u ramma-uznydeHus. CrtpoeHue aromMHOro sjapa. HykinonHas
MoJielb aToMHOro siipa. M3oronsl. PaguoakTuBHble npeBpaiieHusd. Ilepuon nomypacnazna aTOMHBIX siiep.
JeiicTBre paiOaKTUBHBIX U3ITy4YE€HUI Ha )KUBbIE OPraHU3MBbI. 3alllUTa OT PAIUOAKTUBHOTO U3JIYUEHUS.

Snepuble peakuuu. 3aKOHBI COXPAHEHHS 3apsSA0BOTO U MAacCOBOTO YMCEN. DHEPrus CBSI3U aTOMHBIX
anep. CBs3b Macchl U 3Hepruu. Peakiuu cuHte3a u aeneHus saep. Mcrounuku sneprum ConHua u 3BE3N.
SAnepHas sHepreTuka. JKoJ0THYeCKUe MPOOIEMBI SAEPHON SHEPTETUKH.

Hemoncmpayuu.

CreKTpbl U3JIy4eHHUs U TIOTJIOMICHHUS.

CrexTpbl pa3aMyHbIX I'a30B.

CrnexTp BoaOpoIa.

Habmronenue TpekoB B kamepe Bubcona.

Pabora cuéryrka HOHU3UPYIOMIUX U3TYyICHHI.

Peructpanus uznydeHus npupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuvie padbomovt u onvimol.

Habmroienue CriomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITy4EHUSI.

HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUH YACTHIIBI IO TOPMO3HOMY MYTH (110 doTorpadusam).

W3mepenue paanoakTuBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 AN MOYIb.

[ToBTOpUTENHEHO-0000IIAIOMIMK  MOAYNIb TMpEJHA3HAYeH [Js CUCTeMaTh3aluu U 0000IeHHs
IPEIMETHOTO COAEP)KAaHUS U OMbITAa JEATEIIbHOCTH, IPUOOPETEHHOIO MPU U3YYEHUHU BCETro Kypca (hU3HMKH
yriayOnEHHOTO YPOBHSI, a TAKXKe /1711 HOJATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY SK3aMeHy 10 (pusuke.

B nporecce u3yueHuss JaHHOTO MOAYJS PEaTM3yIOTCS U MOJy4yaroT JajlbHEHIIee pa3BUTHE ydeOHbIE
neiicTBus, OoOecrednBarolIie JOCTH)KEHHE IPEIMETHBIX M MeTalpeAMETHBIX pe3yiabTaToB 0O0ydeHus,
(GopMHpOBaHHE €CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: OOBSCHEHME W ONMCAaHUE SBJICHUH Ha OCHOBE
IpPUMEHEHUs PU3NYECKUX 3HAHUH, UCCIE0BATENbCKUE AEUCTBUS (BBIABMKEHUE TUIIOTE3, TIOCTAHOBKA 1I€JIN
Y TUTAaHUPOBAHUE UCCIIEIOBAHUSI, AaHAJIU3 IaHHBIX U MOJIYy4€HHUE BBIBOJIOB).

[TpennouturtensHoi  (GopMOIl OCBOEHHS MOAYJNSA SABISETCA MPAKTHUKYM, HOporpaMma KOTOPOTo
BKJIIOYAET:

pelieHre 3a1a4, OTHOCSAIIMXCS K pa3jIMuHbIM pa3jeliaM U TeMaM Kypca (U3MKH, B TOM YHCIe 3ajad,
MHTETPUPYIOIIMX COJIEpP’KaHUE Pa3HbIX Pa3/IesIOB;

BBINOJIHEHHE JTa0OpaTOPHBIX padOT M OMBITOB (BKJIIOYAsi pabOTHl M OMBITHI U3 MEpeUYHel K pasjienam
Kypca) B YCJIOBHUSIX CAMOCTOSITENILHOIO TJIAHUPOBAHUS MPOBEICHHS UCCIIEIOBaHMs, BBIOOpa M 000CHOBAHHUS
METO]1a U3MEPEHUSI BETUYMH, COOPKU IKCIIEPUMEHTATbHON YCTaHOBKU;

BBIMIOJTHEHHE MPOOJIEMHBIX 3aJaHUl  MPaKTUKO-OPHEHTHUPOBAHHOIO XapakTepa (3aJaHusl o
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH), B TOM YHUCIIE 33/1aHUH ¢ MEXITPEIMETHBIM COJIEPKAaHUEM;

paboTy Haja TPYNIOBBIMHM WJIM MHIUBHYaJbHBIMH MPOEKTaMM, CBSI3aHHBIMU C COJEpKAaHHUEM Kypca
bu3uku.

W3ydyeHre  MOBTOPUTENbHO-0000IIAIONIETO  MOAYJS  MOXET  3aKaH4YMBaThCs  IPOBEICHHEM
JTUarHOCTHYECKON paboThl 3a Kypc (PU3UKH YIIIyOJIEHHOTO YPOBHS, BKIIOYAIOIIEH 3aaHusl pa3HOTO YPOBHS
CJIO)KHOCTHU. Pe3ynbTaThl BBINOJIHEHHUS AMArHOCTUYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb FOTOBHOCTH



00yJaromuXxcsi K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy MO (U3HMKE, a TakKe CBHJIETEIBCTBOBATH O
JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHON I'PAMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 ®U3UKE HA YIJIYBJIIEHHOM
YPOBHE OCHOBHOI'O OBIIEI'O OEPA3OBAHIA

N3yuenne ¢u3ukum Ha YpOBHE OCHOBHOTO O0OIIEro oOpa30BaHUs HAMPAaBICHO Ha JOCTIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI
B pesynbpraTe u3yueHus Gu3MKU Ha ypoBHE OCHOBHOI'O 00IIero 00pa3oBaHus y o0ydaromierocst Oyayr
c(hOpMHUPOBAHBI CIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI B YACTHU:
e [)nampuomuueckozo 60CRUMAHUA:
MPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUIMCKON (hU3MUECKOI HAYKU;
[IEHHOCTHOE OTHOIIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;
o 2)2parccoanckoz2o u OyxXo08HO-HPABCMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJICHUHU OOIIECTBEHHO 3HAYMMBIX M 3TUUECKHUX MPOOIIEM,
CBSI3aHHBIX C MTPAKTUYCCKUM IMPUMEHEHHEM JTOCTHKCHUHN (PU3UKH;

OCO3HaHUE BaAKHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B J€ATEIbHOCTH YYEHOIO;

e 3)acmemuueckozo 60CRUMAHUSA:

BOCTIPUATHE ICTETUYECKUX KauyecTB (PU3NYECKOM HAyKH: €€ FapMOHHUYHOIO MOCTPOEHUS, CTPOrOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;

e 4)yennocmu HAy4HO20 NO3ZHAHUA:

OCO3HAHUE IIEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTA IO3HAHWS MHPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUM, BAXKHEHUIIIEH COCTABIIAIONIEH KYJIbTYpPHI;

OpUEHTAINs B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAyUYHBIX MPEJICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHUSI IPUPOJIBI;

pa3BUTHE HAYYHOU JIFOOO3HATEILHOCTH, MHTEPECA K UCCIIEI0BATEIBCKOM IEATEITbHOCTH;

e 5)dhopmuposanusn Kyiomypul 300p06ba U IMOYUOHANLHO20 O1AZONOSIYUUA:

OCO3HAHUE IIEHHOCTH 0€e30macHOro o0pa3a »KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MUPE, BAXKHOCTH
npaBui OE€30MacHOTO TIOBEJCHUS HAa TPAHCIOPTE, HA JIOpOrax, C DJIEKTPUYECKHMM U TEIUIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBHSIX;

c(hOpMUPOBAHHOCTh HaBBIKA PEQIICKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO Ke MpaBa y
JPYTOro 4eoBeKa;

e 6)mpyooeozo eocnumanus:

aKTHBHOE YYacCTHE B PEHICHMH TNPAKTUYECKUX 3amad (B paMKax CeMbH, 00pa3oBaTelbHON
OpraHu3aIy, Topojia, Kpas) TEXHOJOTUYECKON U COIMAIbHON HANPaBICHHOCTH, TPEOYIOMIUX B TOM YHUCIIE U
buznYeCKUX 3HAHMUIA;

MHTEpPEC K MPAKTHUYECKOMY U3YUSHHIO MPOECcCHii, CBI3aHHBIX ¢ (DU3HUKOIA;

o 7)IKONI02UUECKO20 6OCRUMAHUA:

OpUEHTAIlMs Ha MpUMEHEeHHe (HU3MUECKUX 3HAHUM N7 pelleHHs 3aJad B 00JIaCTH OKpYyKarolien
Cpebl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIEICTBHU JIJISi OKPYXKAIOIIEH CPEIbI;

OCO3HAHUE TJIO0ABHOTO XapakTepa KOJIOTHYECKUX MPOOJIeM U MyTeH MX PEIICHHS;

e  8)adanmayuu K UIMEHAIOUUMCA YCAOBUAM COUUAILHOU U RPUPOOHOIL CPedbl:

NOTPEOHOCTh BO B3aMMOJCHCTBHHM TPU BBITIOJHEHUH WCCIEAOBAHUNA M TMPOEKTOB (PUINUECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO IeITeIbHOCTD;

MOTPEeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHWM, YMEHHH (HOPMYIUPOBATH UJIEH, TIOHATHUS, TUTIOTE3HI O
buznuecKuX 0ObEKTaX U SIBICHUSX;

OCO3HaHHE ACPUIINTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (HU3UKH;

TUTAHUPOBAHKE CBOETO PAa3BUTHS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHMIA,

CTPEMJICHHE aHaJU3MPOBATh M BBISABISITH B3aWMOCBS3U TPUPOJBI, OOIIECTBA U IKOHOMHKH, B TOM
YHUCJIE C UCTIOIh30BaHUEM (PU3HUECKUX 3HAHUM;



OLIGHKAa CBOMX JACUCTBHMA C yu€TOM BIMSHHUA HA OKPYXKAIOIIYIO CpPEAy, BO3MOXHBIX TJI0OAIbHBIX
MOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B pesynbrare ocBOEHHs MporpaMmbl 1o (PU3WMKEe Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs Yy
oOyuarorerocsi Oyayr cpOpMHpPOBaHbI MeTaNpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIINE MMO3HABATCIbHbBIC
yYHUBEpCAJIbHbIC ~ y4eOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAIbHbIC yueOHBbIC  JCHCTBHS,
pEryJIATHBHbBIC YHUBEPCAIbHbBIC yueOHBIC TCHCTBUSL.

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBrble JJornyeckue 1eMCTBHUA:

BBISIBJIAATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKN OOBEKTOB (ABJICHUI), KIaCCU(PULIMPOBATh UX;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYUs B pacCMaTpPUBAaEMBbIX (DAaKTax, JAHHBIX U HAOIIOAEHUSX,
OTHOCSIINXCS K (PU3MUECKUM SIBIICHUSM;

BBISIBIISIT IPUYMHHO-CJIEICTBEHHBIE CBS3H MPHU U3yYCHUH (PU3MUECKUX SBJICHHUN U MPOIECCOB, AEIaTh
BBIBOJIBI C MCIIOJIb30BAaHUEM JEAYKTUBHBIX W MHIYKTUBHBIX YMO3AKJIIOUEHUH, BBIABUIATb THUIIOTE3Bl O
B3aUMOCBS35X (PU3NYECKUX BEJIUYUH;

CaMOCTOSITENIFHO BBIOMpATh crocol penieHns yueOHo# Qu3nueckoi 3amaun (CpaBHEHHE HECKOIBKUX
BapHUaHTOB PEUICHHUS, BBIOOP HanboIIee MOAXOIAIIETO C YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPUER).

ba3oBble nccienoBarebcKkue JeHCTBUSA:

MCII0JIb30BaTh BONPOCH! KaK UCCIIEN0BATEIbCKUII HHCTPYMEHT MIO3HAHMUS,

IPOBOAMTH 10 CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (PU3NUECKUM dKCIIEpUMEHT,
HeOOoJIbIIIOe HCCIIeJOBaHNE (PHU3UUECKOTO SIBIICHHUS;

OLIEHUBATh Ha IMPUMEHMMOCTb M JOCTOBEPHOCTh MH(OPMAINIO, IOJIYYEHHYIO B XOJ€ HCCIEI0BaHMS
WIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (pOpPMYyJIMpOBaTh OOOOIIEHUS W BBIBOABI 1O pe3yiabTaTaM HpPOBEAEHHOTO
HaOJII0/IEHUS, OIIBITA, UCCIIEIOBAHMS,

IPOTHO3UPOBAaTh BO3MOXKHOE JalibHeHIee pa3BUTHE (PU3MUYECKHX IPOLECCOB, @ TAKXKE BBIABUIaTh
HPENOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

IPUMEHSTh Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl NIPU MOUCKE U 0TOOpe MH(pOpMalUU WIH
JAHHBIX C Y4ETOM NPEeASIOKEHHON yueOHOH (pU3NUecKoi 3aauu;

aHaAJTM3UPOBaTh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIMIO Pa3IMYHBIX BUJOB U (hopM
IIPE/ICTABIICHUS;

OLICHMBAaTh  HAAEKHOCTb HMHGOpPMALMU MO KPUTEPUSAM, MPEAJOKEHHBIM  YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITENIbHO BBIOMpAaTh ONTHUMAaJIbHYIO (hOpMy IMpescTaBleHUs] WHPOPMALUU U WILTIOCTPUPOBATh
pelaeMble 3a/1aul HECIOKHBIMU CXEMaMH, TuarpaMMaMu, MHOM rpadukoi 1 uX KOMOMHALIUAMHU.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHUSA:

B XO7ie 00CYXKIEeHHUs1 y4eOHOTO MaTepuana, pe3yslbTaToB Ja0OpaTOPHBIX PadOT M MPOEKTOB 3ajaBaTh
BOIPOCHI TI0 CYIIECTBY OOCYKIaeMOil TeMbl M BBICKa3bIBaTh WJEH, HAllCJICHHbIE HA PELICHHE 3a/laud U
nojiepkaHue 0JarokenaTebHOCTH OOLEHUS;

COTIOCTABJISITh CBOU CYXKJIEHUS C CY)KJICHUSMH APYTrUX YYaCTHUKOB JMajora, OOHapyKUBaTh paziudue
1 CXOACTBO IMO3UIIHIM;

BBIPAKATH CBOIO TOUYKY 3PEHHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTAaBISTh PE3yIbTaThl BBINOJHEHHOTO (U3WYECKOrOo OIbITa (PKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);



MOHUMATh U KCIOJ30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUAYATHHOW pabOTHI MpH pEHICHUH
KOHKPETHOU (PU3UUYECKON MPOOTEMEI;

NPUHUMATH IIEIM COBMECTHOH JIeATENHHOCTH, OPTaHW30BBIBATH ACHCTBHUS MO €€ JOCTH)KCHHUIO:
pacrtpenenaTh poyik, OOCYKIaTh MPOIECChl W PEe3ylbTaThl COBMECTHOW paboOThI, 0000mIaTh MHEHHS
HECKOJIbKHUX JIFOJICH;

BBITIOJHATH CBOIO 4acTh PalbOTHI, TOCTHUTash KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY HAIMPABICHUIO U
KOOPJMHUPYSI CBOU ACHCTBHSI C IPYTUMHU WICHAMHU KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMIMHA TPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIHHO
c(OpPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszaumsi:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CHUTYalHsIX, TPEOYIOIIMX IS PEIIeHUS (PU3NYECKUX
3HAHUI;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAXO0JAaX MPUHATUS peuIeHUN (MHAUBUIYAJIbHOE, MPHUHSATHE
pEIICHUS B TPy, IPUHATHE PEIISHUN TPYIION);

CaMOCTOSITEJIbBHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MYECKOW 3aJaud WIHM IUIaH HMCCIICIOBAaHUS C
y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATH MpeIaraéMble BApUaHThI
peueHui;

JienaTh BEIOOp B OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOLIMOHAIbHBII HHTE/IEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYallUH U MpeJyIaraTh IiaH e€ N3MEHEHNUS,

OOBSICHATh TPUYUHBI JIOCTHKEHUS (HEJOCTIKEHMSI) pPE3yJabTaTOB JEATEIbHOCTH, JaBaTh OIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBHI B JICATCILHOCTh (B TOM YHCJIE B XOJ BBITOJTHEHHUS (PU3MUECKOTO UCCICAOBAHUS
WM TIPOCKTa) HA OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHHUBILIUXCS CUTYyallMl, YCTAaHOBJICHHBIX OIIMOOK,
BO3HMKIIUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBHUSAM.

CTaBUTH ce0s Ha MECTO APYroro 4eIoBeKa B XOe CIopa WM IUCKYCCHH Ha Hay4YHYIO TeMY, TOHUMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYroro.

MpU3HABaTh CBOE MPaBO Ha OMIMOKY TPH penieHnd (U3UYECKUX 3a7a4 WM B YTBEPKICHUSIX Ha
Hay4HbIE TEMBI U TAKOE YK€ TPaBO JIPYroTo.

INPEJIMETHBIE PE3YJIBTATDBI

K xonny oOydeHusi ¢ 7 knacce npeIMeTHbIE PE3ylbTaThl Ha YIIIYOJIEHHOM YpPOBHE JOJDKHBI OTpaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:

MCIIONIb30BATh MOHATHUS: (PU3MUECKHE M XUMHUYECKUE SIBICHUS, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJIENb,
TUIOTEe3a, €AUHULBI (PU3NYECKUX BEIMYWH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BemlecTBa (TBEPIOE,
KUJIKOE, Ta3000pa3HOE), MEXaHHYECKOE MBWIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, NPSIMOJIUHEHHOE),
TPaeKTOpHs, paBHOJAEHCTBYyIomass cui, Jgedopmarus (ymnpyras, IIJIacTUYECKas), HEBECOMOCTbD,
cooO11aronmecs cocy/bl;

YBEPEHHO pa3nuyath siBieHus (Auddy3us, TEmaoBoe ABMKCHHE YaCTHIl BEIECTBA, PAaBHOMEPHOE
JBUKCHHUE, HEPAaBHOMEPHOE IBWKCHHE, HWHEPIUS, B3aUMOJICHCTBUE TeJI, PAaBHOBECHE TBEPABIX TEII C
3aKpeIIEHHOW OCBhIO BpallleHWs, Tiepeqada JaBICHHUS TBEPIABIMUA TEJNAMH, KHJIKOCTIMH W Ta3aMH,
atMoc(epHOe naBlieHUE; IJIaBaHUE TeN, MPEBPAIEHUS MEXaHMYeCKOW SHEpPruu) MO ONHUCAHUI0 HX
XapaKTepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DH3UYECKHX SBICHUN B OKpYKafOIIeM MHUpE (B TOM YHCIE
(bus3HUYecKue SIBICHUS B TPHUPOJIC: TIPUMEPHI JBIKECHUS C PA3IMYHBIMH CKOPOCTSMH B JKUBOH M HEKHBOU
NpHUpOJe, JACUCTBUE CUJI TSHKECTH, TPEHHS, YNPYrOCTH B MPHUPOAEC U TEXHUKE, BIUSHUE aTMOC(HEPHOrO



JIaBJICHUS] Ha JKMBOM OpraHu3M, IUIaBaHHE pBIO, phlyard B TeEJ€ YEJIOBEKA), MPH 3TOM IIEPEBOIUTH
NPaKTUYECKYIO 33/1a4y B y4eOHYIO0, BBIJCIATh CYIIECTBEHHBIE CBOICTBA (MPU3HAKHM) (PU3HUYECKUX SBICHUI;

OIKCBHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3MYECKUE SBICHHS, HCIONb3Ysd (U3NYECKUE BEITUUMHBI
(Macca, 00b€M, INIOTHOCTh BEILIECTBA, BPEMs, ITyTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CHUJIa TSKECTH, BEC
TeJa, CWIa TPEHUs, JaBleHHE TBEPAOIO Teja, AABICHME CTOJ0A JKUAKOCTH, BBITAJIKUBAIOINAs CUIIA,
MeXaHu4yeckas paboTa, MOIIHOCTh, IJICYO CHIIBI, MOMEHT CHJIBL, KOI()DPHUIMEHT MONe3HOro NeHCTBUS
MEXAHU3MOB, KHHETUYECKass U IOTEHUUAJIbHAs »JHEpPrusl), INpH OIUCAHUM IPABUIBHO TPAKTOBATH
(Gu3nu4ecKnil CMBICI UCIIOIb3YEMBbIX BEJIMYHH, X O003HAYEHUS U €AUHULIB! (PU3NYECKUX BEJIUYMH, HAXOIUTh
(GopMyIbl, CBA3BIBAIOIIME AAHHYIO (PU3MUECKYIO BEIMUYMHY C JAPYIMMHU BEJIMYMHAMH, CTPOUTH Trpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3MUECKUE SBICHHUS U IMPOLECCHI, UCTIONb3Ys MPaBUIIA CIOKCHUS
cuil (BOJIb OJTHOM IpsAMOif), 3akoH ['yka, 3akoH Ilackains, 3akoH ApXuMeza, IpaBUJIO PaBHOBECHUS pbluara
(6;oka), «30510TOE IMPAaBUJIO» MEXAaHUKHU, 3aKOH COXPAHEHUS MEXaHWYECKOH »Hepruu, ImpuU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMAaTUYECKOE BHIPAKCHHE;

CTPOUTH NPOCThIE (PU3UYECKHE MOJETH PEATbHBIX OOBEKTOB, NMPOLIECCOB U SIBICHUH, BBIACIATH MpPU
9TOM CYIIECTBEHHbIE U BTOPOCTEIIEHHbIE CBOMCTBA OOBEKTOB, IIPOLIECCOB, SIBICHUM, IPUMEHATh (pU3nUecKue
MoJieNu 17151 00bsACHEHUS (PU3NYECKUX MPOLIECCOB U peIlIeH!s YUeOHbIX 3a/1ay;

OOBSICHATH (PU3NYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TN, B TOM YHCIIE B KOHTEKCTE CHUTYallMi
IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, W pellarb KayeCTBEHHbIE 3a/Jayd, B TOM uucie Tpelyrolue
YHCJICHHOTO OLICHWBAHUS XapaKTEePHbIX 3HAUYE€HUH (PU3NYECKUX BEJIUYUH, IIPU 3TOM BBIOUpATh a/IeKBATHYIO
(GU3UYECKyI0 MOJIENb, BBIABIATH NMPUUUHHO-CIEACTBEHHBIE CBS3M U BBICTPAUBATh JIOIMUYECKYIO LEMOYKY
paccyXKIeHHii ¢ Omopoil Ha W3Y4YEHHBIE CBOWCTBA (M3WYECKUX SBICHUH, (U3UYECKHE 3aKOHBHI,
3aKOHOMEPHOCTH U MOJIEIIN;

pewatb pacy€THele 3agaud (B 2—3 AEWCTBUSA) HO H3yyaeMbIM TeMaM Kypca (U3UKU, BBIOMpas
a/IeKBaTHYI0 (PU3UYECKYI0 MOJENb, C HCHOJIb30BAHMEM 3aKOHOB U (OpMyJI, CBA3BIBAIOIIMX (husnueckue
BEJIMYMHBI, 3allUChIBATh KPaTKOE YCJIOBHE M Pa3BEPHYTOE PELICHUE 3aJla4M, BBISIBISATH HEIOCTAIOIINE WU
30BITOYHBIE JaHHBIE, 000OCHOBBIBATH BEIOOP METOJa PEIICHUS 3a/1a4H, UCIIOJIb30BATh CIIPABOYHEIC TaHHBIC,
IPOBOJUTh MaTeMaTHUeCKue IpeoOpa3oBaHUs M PACUYEThl, OLEHUBATh PEATMCTUYHOCTH MOIYYEHHOTO
3HaYeHUs (U3NYECKON BEIMUMHBI M ONPEAETATh Pa3MEpHOCTh (PU3UUECKOM BEIMYHMHBI, MMOJYyYECHHOH NpH
pELIeHNH 3aauH;

pacno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXKHO PpEUIUTh IpPU TMOMOIIM (U3HUECKUX METOAOB, U
npejlaraTb OpUEHTUPOBOUHBIA CIIOCOO pellIeHHs], B ONMMCAHUU HCCIIEOBAaHUS PAaCIO3HABATH MPOBEPSIEMOE
IpenonoKxeHue (TunoTesy), MHTepIpeTUPOBATh MOIYUEHHBIH pe3ynbTaT;

MPOBOAMTD OIBITHI 10 HAOIIOACHUIO PU3NYECKUX SIBICHUM MM (PU3HUECKUX CBOMCTB Ten (Auddysus,
TEIUIOBOE pacUIMpPEHHUE Ta30B, SIBICHUE HHEPLIMH, N3MEHEHHE CKOPOCTH IIPU B3aUMOJICHCTBUY Tell, Iepeada
JIABJICHUS] JKUJIKOCTBIO M Ta30M, MpPOSBICHHUE NEHCTBHS aTMOC(HEPHOro AaBiCHHs, AEUCTBUE IMPOCTHIX
MEXaHU3MOB): (OPMYIUPOBATH MPEANONOKEHUE (TUIOTE3Y) O BO3MOXHBIX pe3yibTaTrax HaOJIroAeHUl,
CaMOCTOSITENIbHO COOMPATh YCTAaHOBKY U3 U30BITOUHOrO Habopa 000py10oBaHUs U (OPMYIUPOBATH BHIBOIBL;

IPOBOAMTH MpPSIMbIE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKHX BEIMYUH (paccTOsSHUE, MPOMENKYTOK
BpEMEHH, Macca Tela, 00bEM Tena, Cuila, TeMIepaTypa, INOTHOCTh KUAKOCTH U TBEPAOrO Teja, CHIIa TPEHHS
CKOJIbJKEHUS, JaBIICHUE BO3/1yXa, BHITAIKMBAIOIIAs CHJIA, JEMCTBYIONIAs HA MOTPYKEHHOE B KHUAKOCTh TEJIO,
KOA((UIIMEHT MOJIE3HOTO JIEHCTBUS MPOCTHIX MEXAaHHU3MOB) C HCIOJIb30BAaHHEM aHAJIOTOBBIX M LU POBBIX
npuOopoB, OOOCHOBBIBATH BHIOOP METOAAa HM3MEpeHus, (UKCHpPOBaTh MOKa3aHUS NPUOOPOB, HAXOAUTH
3HAUEHUE U3MEPSAEMOI BEIMYMHBI C IIOMOIIBI YCPEIHEHUS PE3YJIbTaTOB CEPUM M3MEPEHUN U OLIEHHBATH
NOTPEIHOCTh U3MEPEHUN;

MIPOBOANTH HECIOKHbIE SKCIEPUMEHTAIbHBIE HCCIIEIOBAHMUS 3aBHCUMOCTEM (U3NYECKUX BEIMYUH
(3aBUCUMOCTH IYTH pPaBHOMEPHO JBIDKYILETOCS Tejla OT BpPEMEHU [JBUKEHHS Teja, CUJIbl TpEeHUus
CKOJIBJKEHHUSI OT CHJIbI HOPMaJIbHOTO JaBJIEHHUS, KayecTBa 0OpaOOTKM MOBEPXHOCTEN TeN M HE3aBUCUMOCTHU
CHWJIBI TpPEHUS OT IUIOAAM CONPUKOCHOBEHMSI TeEJ, CWJIBI YIOPYIOCTH OT YIUIMHEHUS TNPYKHUHBI,
BBITAJIKUBAIOIEH CUIIBI OT 00BEMA MOTPYKEHHON YaCTH Tela U OT IIIOTHOCTH JKUIKOCTH, €€ He3aBUCUMOCTHU



OT IUIOTHOCTH TeNla, OT DIIyOWHBI, Ha KOTOPYIO MOTPY)KEHO TEJIO, YCIOBHMH IUTaBaHUS TeJ, YCIOBHMN
paBHOBECHS pbluara 1 OJIOKOB): COBMECTHO C yuUTeJeM (GOpPMYIMPOBATh 33Jauy M TUIIOTE3y HCCIeIOBaHMUS,
CaMOCTOATCIIbHO IJIAaHUPOBATH UCCIICAOBAHUC, CAMOCTOATCIBHO COGI/IpaTB SKCIICPUMCHTAIIBHYIO YCTAHOBKY
C HCIIOJIb30BAaHMEM HHCTPYKIIUH, MPEICTABIATh MOJYYCHHBIC 3aBUCUMOCTH (PH3MUECKUX BEIWYHH B BUJIC
TaOJHI U TPAQHKOB, OLICHUBATH MOTPEIIHOCTH, JICTAaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHMUS,

coOroaaTh MpaBuiIa TEXHUKU 0€30MacHOr0 TpyAa MpHU paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

yKa3bplBaTh TMPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapOMETp, phluar, MOJBW)KHBIH U HETOABIKHBIA OJIOK, HAKJIOHHAS
TUIOCKOCTB;

XapakTepu30BaTh MPUHLUUIBI JCUCTBUS M3YYEHHBIX MNPHOOPOB, TEXHUYECKUX YCTPOUCTB H
TEXHOJOTMYECKUX IIPOLECCOB C OMOPOM Ha MX ONUCaHUs (B TOM 4YHCIE: TOAIIMITHUKH, YCTPOMCTBO
BOJIOTIPOBO/IA, THIIPABIUYECKUN Tpecc, cu(oH, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp),
UCTIONB3Ysl 3HAaHUST O CBOHCTBaX (DU3MYECKHX SBJICHUH W HEoOXonumble (U3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXCMbI U CXEMATUYHBIC PUCYHKU M3YYCHHBIX TCXHUYICCKUX YCTpOfICTB, HU3MCPUTCIIBHBIX
prOOPOB U TEXHOJIOTUYECKUX MPOIIECCOB TPU PEIICHUHU YIeOHO-TIPAKTUICCKUX 3a]1a4;

NPUBOJUTH TPUMEPHl (HAXOJUTh HWHPOPMALHUIO O NpPUMEpax) NPAKTUYECKOTO HCIOIb30BAHUS
(Gu3nyeCKUX 3HAHWI B TIOBCCIHEBHOW >KHM3HM JUIsi oOecriedeHus: Oe30MacHOCTH MpH OOpalieHHH C
npudOpaMH ¥ TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHCHHS 3JI0POBbSI U COOJFOICHHUS HOPM 3KOJIOTHYECKOTO
TIOBEJICHUS B OKPYIKAIOIIeH cpejie;

OCYILECTBIISATh OTOOp HWCTOYHUKOB HH(popManuu (usnyeckoro cojaepkanus B HHTepHere,
CaMOCTOSATENILHO (OPMYJIUPYS MOUCKOBBIA 3alpoc, HA OCHOBE MMCIONIMXCSl 3HAHUN M MyTEM CpaBHEHHS
PAa3IMYHBIX UCTOYHUKOB BBIACIATH I/IH(i)OpMaIII/IIO, KOTOpas SBJIACTCA HpOTI/IBOpeLII/IBOI\/JI UM MOXKCET 6I>ITI)
HEJIOCTOBEPHOM;

UCIIOJIB30BaTh MPH BBHIMOJHCHUN YYEOHBIX 3aJaHU HAYYHO-TIONMYJISPHYIO JIUTEPATYPY (PU3UUECKOTO
COACPpIKaHUA, CIIPAaBOYHBIC MaTCpHaibl, PECYPChl CCTH HHTepHeT, BJIAJACTH HpI/IéMaMI/I KOHCIICKTUPOBAaHUA
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC U YCTHBIE COOOIICHUS HA OCHOBE 2—3 HMCTOYHHKOB
uHpopMauy (U3NYECKOTO COJCPKAHHA, B TOM 4YHCIE ITyOJIMYHO JenaTh KpaTKhe COOOLIEHUS O
pe3yabpTaTax MPOEKTOB WM YYE€OHBIX HCCIIEIOBAHUN, MPU ITOM TPAMOTHO HCIIOIB30BaTh H3yYEHHBIN
MOHSTUMHBIN anmapar Kypca (pU3uKH, COPOBOXKAATH BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAHUI pacrpenensaTh OO0S3aHHOCTH B TpyIe B
COOTBETCTBUHM C IIOCTaBJICHHBIMU 33JadaMH, CJEJUTh 3a BBITOJHEHUEM IUIaHA JEHCTBHUI, aJeKBaTHO
OLCHUBATH COOCTBEHHBIN BKJIa[ B ACATCIIBHOCTD T'pYIIIIEGI, BBICTpanBaTh KOMMYHUKAaTHUBHOC
B3aI/IMOI[CI\/'ICTBI/Ie, YUUTBIBAsA MHCHUC OKPYXKAOIINX.

K koH1y oOyueHus: ¢ 8 knacce npenMeTHbIE pe3yiabTaTbl HAa YIIyOJI€HHOM YpPOBHE JOJKHBI OTpa)kaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

UCTIONIB30BaTh TOHATHA (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE MABIDKEHHE aTOMOB W MOJEKYI,
arperatHbl€ COCTOAHUSA BCHICCTBA, KPUCTATINIMYECCKUEC U aMOpCbHBIe TCIa, HaCI)IH_[eHHI)II\/'I n HeHaCBIHIeHHBII\/II
nap, crocoObl M3MEHEHHUs BHYTPEHHEH SHEepruu, >JE€MEHTApHBIM AJIEKTPUUYECKHH 3apsija, NPOBOJHHKH,
MOJYIPOBOJHUKH, JUMIEKTPUKH, HCTOYHHKH TOCTOSHHOIO TOKa, 3JEKTPUYECKOE M MarHUTHOE TOJs,
ONTUYECKasl CUCTEMA) M CUMBOJUYECKHM SI3bIK PU3UKU IPU PEIICHUU YUYEeOHBIX U MPAKTHUECKUX 3aJ1ay;

YBEPEHHO pa3nyaTh SIBICHHUA (TEIUIOBOE paclIMpeHue (cKaThe), TEIUIOBOE paBHOBECHE,
MOBEPXHOCTHOE HATsDKEHHE, CMayMBaHME, KalWUIAPHBIE SIBICHUS, WCHApeHHe, KOHJEHCALus, IJIaBlIeHHe,
KpUCTATU3aIMsl, KHUIIEHHE, CIocoObl Teruionepenadn (TErIONPOBOJHOCTb, KOHBEKLUS, H3IIy4yeHHeE),
TETUTOBBIE TIOTEPH, DTEKTPU3AIUS TEJl, B3aUMOACHCTBHIE 3apAA0B, ICHCTBHS SJICKTPUIECKOTO TOKA, KOPOTKOE
3aMbIKaHHCEC, BSaHMOHeﬁCTBHe MAar"HuToOB, )IeﬁCTBHe MAarauTHOIO I10JIA Ha MPOBOAHHUK C TOKOM) 110 OITMCAaHUIO
UX XapaKTepHBIX CBOICTB U Ha OCHOBE ONBITOB, AEMOHCTPUPYIOLINX AaHHOE (PU3NYECKOE SIBIICHHE;



pacro3HaBaTh MPOSIBICHUE W3YYCHHBIX (DU3MYECKHX SBICHUN B OKpYKamlieM MUpe (B TOM 4HUCIe
dusnyeckue SBICHHUS B MPUPOJAC: MOBEPXHOCTHHIE M KANMWUISIPHBIC SIBICHUS B TPHUPOJIE, KPUCTAIUIBI B
npupoe, uznydenre ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs,
CHETa, JIEKTPUUYECKHUE SBJIECHUS B aTMOcdepe, dJIEKTPHUUECTBO )KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMIIH,
Ipeiid MmonocoB, poib MArHUTHOTO MOJIS AJIs KU3HU HA 3emiie, MOJSPHOE CUSIHUE), IPU 3TOM IEepEeBOIUTH
MPAKTUYECKYIO 3371a9y B y4EOHYIO, BBIICIISATH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UYECKHX SBIICHHUIA,

ONKCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKHUE SBICHUS, UCHONB3Ys (DPU3UUECKHE BETHMYMHBI
(TeMriepartypa, BHYTPEHHSS OHEpPrusi, KOJUYECTBO TEIUIOTHI, paboTa rasa, yJenbHas TeII0EMKOCTh
BEIIECTBa, YJAelbHAs TeIJIOoTa IUIaBJICHUS, YAeNbHAas TeIoTa NapooOpa3oBaHUs, YJIEJIbHAs TeIIOTa
CrOpaHHs TOILTNBA, KOA(P(UIIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTEIIbHAS BIIAXKHOCTD
BO3/yXa, AJIEKTPUUYECKUH 3apsi/l, CHJIa TOKA, JIEKTPUYECKOE HANpSDKEHUE, CONPOTUBIEHHE IPOBOJIHUKA,
O/1C B uenu NOCTOSIHHOTO TOKA, 3JIEKTPUUECKOE YAeIbHOE COMPOTHBIICHUE BEIlleCTBa, paboTa U MOIIHOCTh
JNEKTPUYECKOTO TOKA), IPU ONMKUCAHUU MPABUILHO TPAKTOBATH (PU3MUECKUI CMBICI UCIOIb3YEMbIX BEIMYHH,
uX O0OO3HAYCHWS W €IWHUIB (U3WYECKHX BEIWYUH, HAXOMUTh (OPMYINBI, CBS3BIBAIOIINE JAHHYIO
(U3HYECKYIO BETUYHUHY C IPYTHMH BEIHUYUHAMU, CTPOUTH TpadUK U3YUYESHHBIX 3aBUCUMOCTEH (pr3muecKkux
BEJIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, GU3NYECKUE SIBICHUS U MPOIECCHI, HCIOIb3YsI OCHOBHBIC MOJIOKECHHUS
MOJICKYJISIPHO-KMHETHYECKOM TEOPHH CTPOCHMS BEIIECTBA, YpaBHEHHE TEIUIOBOrO OajlaHca, 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsia, 3aKkoH KyJoHa, MPUHIUIT CYTIEPIIO3UIINH JICKTPUUECKUX MOJIeH, 3aKOH
Owma ans ydactka nemnu, npasmia Kupxroda, 3akon Oma ans monHo# nenu, 3akoH Jxoyns-Jlenna, 3akon
COXpaHEHUS PHEPrHH, MPU ITOM pa3NuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M €ro MaTeMaTH4ecKoe
BBIPAKEHHE;

CTPOUTH MPOCThIC (PU3NICCKUE MOJCTH PEAbHBIX O0OBEKTOB, MPOIICCCOB M SBJICHHMA, BBIICIATH TPU
9TOM CYILIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOICTBA OOBEKTOB, MPOLIECCOB, SBICHUH, MPUMEHATH (U3UUECKUE
MOJIEH JIIsl OObSICHEHUS (PU3MUECKUX MPOIIECCOB U PEUICHHs YUeOHBIX 3a1a4;

OOBSCHATH (PM3MUECKUE SBIICHUS, TPOIIECCH M CBOWCTBA TEJ, B TOM YHCJIC M B KOHTEKCTE CHUTYAIIHid
MIPAKTUKO-OPHEHTUPOBAHHOTO XapakKTepa, W peliaTh KadeCTBCHHBIC 3a/ladyd, B TOM YHCIE TpeOyromme
YHUCIIEHHOTO OIEHUBAHUS XapaKTEPHBIX 3HAYCHUH (DU3MUECKUX BEIUYUH, IIPH STOM BBHIOMpAThH aJIEKBATHYIO
(buU3NYECKYI0 MOJENb, BBISBISTh NMPUYUHHO-CIEACTBEHHBIE CBS3W U BBICTPAMBATh JIOTUYECKYIO IIEMIOYKY
pacCy)XJIeHHii ¢ Omopod Ha HW3y4YEHHbIE CBOWCTBA (U3UYECKUX SBICHUN, (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO peliath pacuéTHbIe 3aaud (C Omopoil Ha 2—3 ypaBHEHHS) MO M3y4yaeMbIM TeMaMm Kypca
¢busuky, BBIOMpas aAeKBaTHYIO (U3HUECKYI0 MOJeNb, C HCIOJIb30BAaHUEM 3aKOHOB U  (opmyd,
CBSI3BIBAIOIINX (PU3UUYECKHE BEIMYUHBI, 3aIMMCHIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE peEIICHUE 3aayH,
BBISIBJIATH HENIOCTAIONIME WM HM30BITOYHBIE JaHHBIE, OOOCHOBBIBATH BBIOOP METOJA pEIICHUS 3aayH,
UCIIOJIb30BaTh CIPABOYHBIE JIaHHbIE, NPUMEHATh METOAbl AaHAM3a PAa3MEPHOCTEW, HCIOIb30BAThH
rpadguueckue METONbl peUIeHHs 3ajad, MPOBOJUTh MaTeMaTUYECKHUE MPeoOpa3oBaHUs U PaCUETHI,
OIICHUBATh PEATHUCTUYHOCTH TOJYYCHHOTO 3HAaYeHUs (PU3NUYECKOW BEIWYMHBI U OMPEACNATh Pa3MEPHOCTh
(bU3UYECKON BEIMYUHBI, TTOJYYCHHON TIPU PEIICHUH 3a/1a4K;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh MPH TMOMOIIM (U3NYECKUX METOAOB, U
npeiaraTh OPUEHTUPOBOYHBIN CIIOCOO pelIeHHs, B OMUCAHUH HCCIEAOBAaHUS PAclo3HaBaTh MPOBEPSIEMOE
MIPEANOI0KEeHHE (THIIOTE3Y), MHTEPIPETHPOBATH MOTYYEHHBIN pe3yabTaT;

MPOBOJIUTh OMBITHI 1O HAOMIOACHUIO (U3MYECKUX SBICHUW WM (DU3NYECKUX CBOWCTB Tl
(KanwIISipHBIE SIBJICHMS, 3aBHCHUMOCTH JaBIIEHUS BO3AyXa OT ero o0béMa M TeMIeparypbl, CKOPOCTU
mpolecca OCThIBAaHUS (HArpeBaHusl) MPHU U3MYyYEHUH OT I[BETa M3Nydarollel (IOTIoIIaroieli) MOBEPXHOCTH,
CKOPOCTh MCTApEHHs BOABI OT TEMIEPATYPHI KUIKOCTU U TUIOMIAANA €€ TMMOBEPXHOCTH, DJICKTPU3AIUSI TET 1
B3aUMOJICCTBUE DJJICKTPUUECKUX 3apsoB, B3aUMOJCHCTBHE TIOCTOSHHBIX MAarHUTOB, BHU3YyaJIH3allUs
MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB, JEHCTBUS MAarHUTHOTO IOJIS HA TIPOBOJHUK C TOKOM, CBOMCTBA
JNIEKTPOMArHuTa, CBOMCTBA DJIGKTPOJBHUTATEN TOCTOSIHHOTO TOKa): (opMymupoBaTh MpOBEpIEMOE



Opearnonokenue (TUMOTe3y) O BO3MOXKHBIX pe3yiabTarax HaOJIIOJeHUH, CaMOCTOSTENbHO CcOoOMpaTh
YCTAHOBKY U3 U30BITOYHOTO HaOOpa 000pyI0BaHNUs, OMUCHIBATH X0/ OIBITA U (POPMYITMPOBATH BHIBOBI;

IPOBOJIUTH NPSMbIE M KOCBEHHbIE M3MEpEHUs (DU3MUYECKUX BENUYMH (TeMIepaTypa, OTHOCHTEIbHAS
BIAKHOCTh BO3AyXa, CWJIa TOKa, HAIPSDKEHHWE, YylAelbHas TEIUIOEMKOCTh BEIIECTBA, CONPOTHBIICHHUE
IIPOBOJIHMKA, pab0Ta M MOIIHOCTH 3JIEKTPUYECKOr0 TOKA) C MCIIOJIb30BAaHHEM AHAJOTOBBIX U IU(PPOBBIX
npubOpoB, 0OOCHOBBIBATH BBHIOOP MeETOJA HM3MEpeHHs, (PUKCHpPOBATh IOKa3aHUsS NPUOOPOB, HAXOIUTH
3HaYCHHE M3MEPSEMOM BEIMYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3yIbTaTOB CEPUU M3MEPEHHH M OLICHUBAThH
HOrPELIHOCTh U3MEPEHNUH;

IPOBOJUTH HKCIEPUMEHTANIbHBIE MCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BEIUYHMH (3aBUCHMOCTb
JIaBJICHUS BO3/yXa OT €ro 00b&éMa M HArpeBaHUs WM OXJIAKICHHS, UCCIEIOBAHUE SIBICHUS TEINIOOOMEHa
IpY CMEIIMBAHUU XOJOAHON M ropsiuedl BOABI, 3aBUCHMOCTb CONPOTHBIICHHS MPOBOJHHUKA OT €r0 JUIMHBI,
IUIOIAAM IONEPEYHOI0 CEYEHHMs U YAEIbHOI'O COIPOTHBIIEHHMS BELIECTBA INPOBOJAHMKA, CHJIBI TOKa,
IPOTEKAIOIEro Yepe3 MPOBOJHUK, OT HANpPSKEHUs Ha MPOBOJHUKE, UCCIIEAOBAHHUE IOCIIENOBATEIBHOIO U
NapajyieIbHOTO COSAMHEHUH MPOBOJHUKOB): COBMECTHO C y4uTeleM (popMynupoBaTh 3aqady U THIOTE3Y
UCCIICIOBAaHMS,  CAMOCTOSITEIbHO  IUIAHMPOBAaTh  MCCIIEJOBAHUE,  CAMOCTOSITENIbHO  COOHMpaTh
9KCHEPUMEHTAJIbHYIO YCTAaHOBKY C MCIIOJIb30BAHUEM MHCTPYKIMH, IPEICTABIATH 1OJy4YE€HHbIE 3aBUCUMOCTH
¢u3nuecKux BEIMYUH B BHUJAE TaONUL M TpapHUKOB, OLEHUBATh IOIPEIIHOCTH, JelaTb BBIBOJBI I10
pe3yabTaTaM HCCICIOBAHNUS;

co0roaaTh nmpaBuiIa 0€30MacHOTO TpyIa mpu padboTe ¢ 1abopPaTOPHBIM 000PYIOBAHUEM;

XapakTepu3oBaTh IMPUHLUUIBl JAEUCTBUS M3YYEHHBIX MNPHUOOPOB, TEXHUYECKUX YCTPOHUCTB H
TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha MX OmMcaHUs (B TOM 4MCJE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TapoBas TypOWHA, aMIepMETpP, BOJBTMETP, CYETYHK  DJIEKTPUYECKOH  DHEpPruu,
AJIEKTPOOCBETUTENbHBIE NMPUOOPHI, HAIPEBATENIbHBIE 3JIEKTPOIPUOOPHI (MIPUMEPHI), MPEIOXPAHUTENN U HX
IPUMEHEHHE B ObITY U TEXHUKE, IPUMEHEHHUE TOCTOSTHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB, 3JIEKTPOIBUTATEIb
IIOCTOSIHHOT'O TOKa), MCIIOJIb3YSl 3HAaHUS O CBOMCTBaX (PU3MYECKUX SIBJICHUH, HEOOXoauMble (usnueckue
3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCThIE TEXHUYECKHE YCTPOWCTBA W HM3MEPUTENbHBIE NPUOOPHI 1O CXEeMaM H
CXEMaTHYHbIM pHUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEpPMOC, IICUXPOMETP, TUIPOMETp, JBUIATENb
BHYTPEHHEI0 CrOpaHMs, DJEKTPOCKOI, PpeocTaT), COCTaBIATh CXEMbl JJIEKTPHUECKUX ILemned c
MOCJIEIOBATENBHBIM W TIAPAJUIETIbHBIM COSIMHEHHEM DJJIEMEHTOB, pa3lindas yCJIOBHBIE OO0O3HAYCHHS
AJIEMEHTOB DJIEKTPUUYECKHX IIeTIeH, HCITOB30BaTh CXEMBI U CXEMAaTHYHbIE PUCYHKH M3yYSHHBIX TEXHUUECKUX
YCTPOMCTB, HM3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOIECCOB MpPHU PpEHIEHUH Yy4eOHO-
NPaKTUYECKUX 3a/1a4;

NPUBOJNUTE TPUMEPHl (HAXOAUTh HWHPOPMALHUIO O NpPUMEpPax) NPAKTUIECKOTO HCIOIB30BAHUS
¢u3nvecKknx 3HAHWH B TIOBCEAHEBHOW >KM3HU s oOecriedeHus: OE30MacHOCTH TpH OOpamieHuHn ¢
npubopaMy U TEXHUYECKHMMH YCTPOHCTBAMHU, COXPAHEHUs 370pPOBbs M COOIIOAEHUS HOPM HKOJIOTHYECKOTO
MIOBEJICHUS B OKpY»KaloIiel cpese;

OCYIIECTBIISITh TIOMCK HMH(POpPMAUU (PHU3MUECKOTo colepkaHus B VHTepHETE, CaMOCTOSTEIHHO
GopMynHpysi TOMCKOBBIA 3ampoc, Ha OCHOBE HWMEIOMIMXCS 3HAHWA W CPAaBHEHUS JOTMOJIHUTEIBHBIX
UCTOYHUKOB BBIJACNATH MH(OpMAIHMIO, KOTOpas SBISETCS NPOTHMBOPEYMBONM HMIIM  MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIOJIF30BaTh MPH BBIMOJHEHWN YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSPHYIO JUTEPATYPy (PHU3UIECKOTO
COJIepKaHusl, CIIPABOYHBIE MaTepHallbl, pecypchl cetn MHTepHeT, BiajgeTs mpuéMamMu KOHCIIEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAIIUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMUCHBMEHHBIE M KpaTKHe YCTHbIE cooOImieHus, 00o0mas uHdopManumo u3
HECKOJIPKUX HMCTOYHHKOB (DU3MYECKOTO COJCPXKAHWS, B TOM YHCIE ITyOJUYHO TPEACTaBISTh PE3yIbTATHI
NPOCKTHON WIIM HCCIIEIOBATENBCKON NeATENFHOCTH, IMPH STOM TPAMOTHO WCIIOJNB30BaTh H3YYECHHBIN
MOHATHIHBIN armapaT Kypca GU3UKH, COPOBOXK/IATh BRICTYIUICHUE MTPE3CHTAINCH;

OpU BBIMOJIHEHUH YYEOHBIX TIPOEKTOB M HCCIEAOBAaHUM (U3UUECKUX MPOLECCOB pPACHpenesTh
0053aHHOCTH B TPYIINIE B COOTBETCTBUU C MOCTABJICHHBIMHU 33/1a4aMH, CIEAUTH 3a BBHIMOJIHEHUEM IUIaHA



I[CI‘/JICTBI/II\/'I U KOPPCKTUPOBATH €ro, aACKBATHO OLICHHBATH COOCTBEHHBIH BKJIaA B ACATCIBHOCTH T'PYIIIIHI,
BBICTPANBATh KOMMYHHUKATUBHOC BSaHMOI[efICTBHC, MMPOSABJIAA TOTOBHOCTH pa3pCliaTh KOH(bHHKTBI.

K koHny oOyueHus ¢ 9 knacce npenMeTHbIE pe3yabTaTbl Ha YIiyOJIEHHOM YpPOBHE JOJKHBI OTpaKaTh
Cc(OPMHPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

UCIOJIb30BaTh MOHATHA (cHUCTeMa OTCY€Ta, OTHOCUTEIBHOCTh MEXAHUYECKOIO  JBUIKECHMS,
HEBECOMOCTh M TMEpPErpy3Kd, IEHTP TSHKECTH, MEXaHMUYECKHE BOJHBI, 3BYK, MH(PPA3BYK U YIbTPa3BYK,
3JIEKTPOMAarHUTHbBIE BOJIHBI, PEHTTEHOBCKOE M3JIydeHHE, IIKala 3JICKTPOMArHUTHBIX BOJIH, UICTOYHUKH CBETA,
OJIM30pYKOCTh U 1aIbHO30PKOCTb, CIIEKTPhl UCITYCKAHUS U MOIJIOEHHMs], anbda-, 6eTa- 1 raMma-u3IydeHus,
U30TOIIBI, SIIEPHAS U TEPMOSIIEPHAsI YHEPIeTUKA) M CUMBOJIMYECKHUN S3BIK (DU3UKH MPH PEIICHUH YIEOHBIX
IPAKTUYECKUX 3aj1a4;

YBEPEHHO pa3jluyaTh SBJIECHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE IPSAMOJIMHEHHOE [BU)KEHUE,
PABHOYCKOPEHHOE IpPSIMOJIMHEHHOE JABMKEHHE, CBOOOJHOE IMaJeHUE TeJl, JBM)KEHHE II0 OKPY)KHOCTH,
B3aMMOJICMCTBUE TEJ, pPABHOBECUE MATEPUATIBHOM TOYKH, pPEAKTHUBHOE [BUKEHHE, HEBECOMOCTb,
KoJyie0aTeIbHOE IBIKCHNE (FApMOHUYECKHE, 3aTyXatollie, BEIHYXK/ICHHbIE KOJIeOaHHsT), pE30HAHC, BOJTHOBOE
JBIDKEHUE (paclpoCTpaHEHHE U OTPakKeHUE 3ByKa, MHTepdepeHuHs U JU(pakius BOJIH), NPIMOIUHEHHOE
pacrpocTpaHeHHe, OTPAKEHHUE U MPEIOMIICHHE CBETA, [T0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHUE
0emoro cBera B CHEKTP M CJIOXKEHUE CIEKTPAIbHBIX I[BETOB, €CTECTBEHHAs paJlOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEHYATOro CHEKTpa M3Jy4EHHUs) 110 ONUCAHHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh IMPOSBICHUE M3YYEHHBIX (U3NYECKUX SIBIICHUH B OKpY)KaloLIeM MUpe (B TOM 4uCIie
(duznyeckue BJICHUS B IPUPOJIE: IPWINBHI U OTJIUBBIL, ABUKEHHE MJ1aHET COJIHEYHOW CUCTEMBI, PEAKTUBHOE
JBUKEHHE KUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB >KMBOTHBIMM, 3€MJIETPSCEHUE, CEHICMHUECKHE BOJIHBI,
I[yHaMH, 3XO, LBETa TeJ, ONTUYECKHUE SBJICHHUS B MpPHUPOJE, OUOJOTHYECKOe JEHCTBHE BHUAUMOTIO,
yIAbTPa(UOJIETOBOI0 U PEHTTEHOBCKOI'O M3JIyY€HHUH, €CTeCTBEHHBIH paMOaKTUBHBIA (OH, KOCMHYECKUE
Jy4yd, PaJMOaKTUBHOE W3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB JEHCTBUE PAJUOAKTHBHBIX H3JIyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM IMEPEBOANUTH MPAKTUYECKYIO 33/1a4y B YUEOHYIO, BBIACIATH CYIIECTBCHHBIC
cBOiicTBa (IpU3HAKU) PU3NYECKUX SBIICHUII;

OINKCBHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3NYECKUE SBICHHS, MCIONb3ysd (U3NYECKUE BETUUMHBI
(cpeHsst 1 MTHOBEHHAsi CKOPOCTh Tella MPU HEPaBHOMEPHOM JBHMXKEHHM, YCKOpEHHE, MepeMelleHre Ipu
PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH, YIJIOBas CKOPOCTh, LIEHTPOCTPEMHTEIBLHOE YCKOPEHHUE,
CHJIa TPEHMs, CHJIa YIPYTOCTH, CHJIa TSXKECTU, YCKOPEHHE CBOOOIHOrO MaJieHusl, BEC Tella, LEHTP TIKECTH
TBEPJOTO TeNla, MMIYJIbC Te€la, UMITYJIBC CHJIBI, MOMEHT CHJIbI, MeXaHW4eckas padoTa M MOIIHOCTb,
NOTEHLMAIbHASL DHEPrUs Teja, MOJHATOrO HAaJl MOBEPXHOCTHIO 3€MIIM, NMOTEHLMAJIbHAs JHEPrus CKaTou
PYKUHBI, KHHETUYECKasl SHEPIHsl, IOJHAs MEXaHUYecKasi SHEprus, MepruoJl U 4acToTa KojeOaHui, mepuos
MaTeMaTUYeCKOT0 U MPY>KMHHOTO MAasTHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTH
CBETa, IOKa3aTeslb MPEJIOMIIEHHUs Cpelbl), NMPHU ONUCAHUU INPABWIBHO TPAKTOBATh (U3UUYECKUH CMBICH
UCTIONIb3YEMBIX BEIMYMH, MX OOO3HAYEeHUS M €IUHULBI (PU3MYECKUX BEIUYMH, HAXOAUTh (POPMYIIBL,
CBS3BIBAIOIIME JTAHHYIO (DU3MUECKYIO0 BEJIMYMHY C APYTMMHU BEJIMYMHAMH, CTPOUTH I'paMKU H3YUYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUNH;

XapakTepu3oBaTh CBOICTBA Tell, (PU3NUECKUE SBICHUS M TPOLECCHI, UCIOb3Ys 3aKOH COXPaHEHHS
SHEPruM, 3aKOH BCEMUPHOIO TSATNOTEHMs, NPUHLIMI CYNEPIO3ULUN CHUJI, NPUHLIUI OTHOCUTEIBHOCTH
["anunes, 3akoHsl Hbl0TOHA, 3aKOH COXpaHEHUS] UMITYJIbCa, TEOPEMY O KUHETUYECKOM 3Hepruu, 3akoH ['yka,
3aKOH bBepHyniu, 3aKOHBI OTpa)K€HUS U MPEIIOMIICEHUS CBeTa, (HOpMyYITy TOHKOM JIMH3BI, IJIAHETAPHYIO
MOJIe]Ib aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO si/ipa, 3aKOHBI COXPAHEHMsI 3apsiI0BOIO U MacCOBOI'O YHMCEN
IpU AJEPHBIX PEAKLUsAX, IPU 3TOM pa3inyaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA U €ro MaTeMaTHYecKoe
BBIpaXXECHHUE;

CTpOUTh (U3UYECKHE MOJETH pPEaJbHBIX OOBEKTOB, MPOLECCOB M SIBICHUU, BBIAEIATH MPU 3TOM
CYIIIECTBEHHBIE M BTOPOCTENEHHBbIE CBOWCTBA OOBEKTOB, MPOILIECCOB, SBICHUN, NMPUMEHSTH (U3nyecKue
MoJenu A7l 00bsACHEHHS (PU3NYECKHUX MPOLIECCOB U PEIIeHUs yIeOHBIX 3a/1a4;



OOBSICHATh (PM3UYECKUE SIBICHUS, MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE B KOHTEKCTE CHUTyallui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, M pellaTh KayeCTBEHHBbIC 3a/laud, B TOM 4YHCIEe TpeOyromme
YHCJICHHOTO OIICHWBAHUS XapaKTEPHBIX 3HAUCHUH (PU3NYECKUX BEIUYMH, IIPH STOM BBHIOMPATh a/I€KBATHYIO
(U3NYECKyI0 MOJIENb, BBIABIATh NPUUUHHO-CIEACTBEHHBIE CBA3M U BBICTPAUBATh JIOTMUYECKYIO LEMOYKY
pacCcyxJIeHui u3 2—3 MIaroB ¢ OMOPOM Ha U3YYCHHBIC CBOMCTBA (DU3UUYCCKUX SBJICHUM, (PU3NUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEIIN;

YBEPEHHO pelIaTh pacuéTHHIC 3aJaud 10 M3y4aeMbIM TeMaM Kypca (DU3HMKH, BBIOMpas aJeKBaTHYIO
(Gu3nM4ecKyr0 MOJellb, C HCIOJIb30BAaHUEM 3aKOHOB U (OpMYJ, CBS3BIBAIOLIMX (DU3MYECKHE BEIUYUHBI,
3allUCBIBAaTh KPAaTKOE YCJIIOBUE U Pa3BEPHYTOE PELLCHHUE 331a4M, BIABIATh HEJAOCTAIOLINE WIN U30bITOUHbIE
JaHHbIe, 000CHOBBIBATh BHIOOP METO/a PEIICHHs 3a/1a4M, UCIOJIb30BATh CIPABOYHBIC JAHHBIC, TPUMEHSThH
METO/Bl aHAJM3a pPa3MEPHOCTEH, HCHOJB30BaTh TIpaduyeckre METOAbl pELIeHHs 33a7ady, HPOBOIUTH
MaTeMaTHYeCKue IpeoOpa3oBaHus M PACUYEThl, OLEHUBATh PEAIUCTHYHOCTh IOJIyYEHHOTO 3HAYEHUs
(GU3U4eCKOl BETMUYMHBI U ONPENENATh Pa3MEPHOCTh (PU3NYECKOM BEIMYMHBI, NOJYYEHHOW MpPU pelIeHUn
3a/1a4i;

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBbIE MOXKHO pEIIUTh IPH MOMOIIM (HU3UYECKUX METOIOB, H
npeylaraTb OpUEHTUPOBOUHBINA CIIOCOO pelleHMs], B ONMCAHUU HCCIIEOBAaHUS PAcllO3HABaTh MPOBEPSIEMOE
OpeanonoxeHue  (TUNOTe3y), OLEHHBAaTh  IPAaBWIBHOCTh  IOpPsS/KA  IPOBEICHUS  HCCIIEAOBAHUS,
UHTEPIIPETUPOBATH MOTYUEHHbIN PE3yNbTaT;

IIPOBOJUTH OTIBITHI 110 HAOIOACHUIO (PU3MUYECKUX SIBICHUHN WM (PU3NYECKUX CBOMCTB Tel (M3y4eHHE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUS SHEPruH, 3aKOHA COXPAHEHUs MMITYJIbCa, JeCTBUE 3aKOHA
BepHynnu M BO3HHMKHOBEHHME NMOABEMHON CHIIBI KpblLIa, 3aBUCHUMOCTb IepuojJa KoJeOaHUH NPYXKHUHHOTO
MasiTHUKa OT Macchl Irpy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY/AbI MaJIbIX KOJI€OaHUI,
IPSIMOJIMHENHOE PACIPOCTPaHEHME CBETA, pA3JIOKEHHE OEoro cBeTa B CHEKTP, HM3YYEHHE CBOWCTB
n300pakeHMsl B IUIOCKOM 3€pKaJie M CBOMCTB M300paskeHMs MpeIMeTa B COOMparoLlel IMH3e, HaO01eHe
CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB H3Iy4deHHs): (OpMyaupoBaTh NpOBEpPsAEMOE MPEAIONOKEHHUE
(rumoTe3y) O BO3MOXKHBIX pe3yjibTaTaXx HaONIOJCHHUNA, CaMOCTOSATENIBHO COOHMpaTh YCTaHOBKY W3
M30BITOYHOTO HAOOpa 000PyIOBaHMS, OTMCHIBATE XOJI OIBITA M (POPMYITUPOBATH BEIBOIBL;

IPOBOJIUTH MpPHU HEOOXOOUMOCTH CEpUI0 NPSAMBIX M3MEPEHMH, ONpeAesss cpelHee 3HayeHUe
U3MEpSIEeMON BENWYMHBI M OIpeNeNss MOTPEHIHOCTh PEe3ylbTAaTOB MHPSIMBIX H3MEpEHHH, 00OCHOBHIBATH
BBIOOp crioco0a u3MepeHust (U3MEPUTENIBHOTO MPUOopa);

IIPOBOANTH KOCBEHHBIE M3MepeHUsl (U3NUYECKUX BEIMYMH (CpPEeHss CKOPOCTh M YCKOPEHHUE Tella IpU
PaBHOYCKOPEHHOM JIBIJKEHUH, YCKOPEHHE CBOOOJHOIrO NaJeHUs, KECTKOCTh MNPYXKHUHBI, KOI(PPHUIMEHT
TPEHUS CKOJIbKEHHsI, MEXaHU4Yeckasi paboTa U MOIIHOCTb, YAaCTOTa U MEpPUOJ KoJeOaHUl MaTeMaTH4YeCKOro
U TPYKUHHOTO MasTHUKOB, (POKyCHOE paccTossHUE coOuparomieil JUH3bl M €€ OoNTHYecKas Cuia,
pPaAMOaKTUBHBIN ()OH) C HCIIOJIb30BAHMEM aHAJOrOBBIX M IU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP
METO/1a U3MEPEHMs], INIAHUPOBATh U3MEPEHUS, CAMOCTOATENbHO COOUPATh HIKCIEPUMEHTAIbHYIO YCTaHOBKY,
BBIUNCIIATh 3HAUYEHUE BEJIMYMHBI M AHAIU3UPOBATH IIOJYYEHHBIE pPE3YJbTaThl, OLEHUBAs IOrPELIHOCTH
Pe3yJIbTaTOB KOCBEHHBIX U3MEPEHU;

IPOBOAMTH IKCIEPUMEHTAIbHBIE MCCIEI0BAaHUS 3aBUCUMOCTEN (PM3MUYECKUX BEIUYHMH (3aBHCUMOCTD
IyTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBMKEHHH 0€3 HaualbHON CKOPOCTH, 3aBUCHUMOCTb CHUJIbI TPEHUS
CKOJIBXKEHHUS OT CHJIbI HOPMAJIBHOTO JIaBJICHUS, MIepH0/ia KoleOaHU MaTeMaTHYeCKOr0 MasiTHUKA OT JUTMHBI
HUTH, OIpe/ieJIeHHe YCKOPEHHsI CBOOOIHOTO MaACHUsI, UCCIIeI0BaHUE U3MEHEHNUS BETMUMHBI U HAIIPaBJIECHUS
MHAYKIIMOHHOTO TOKa, 3aBUCHMOCTH YIJla OTPaXKEHHs CBETa OT yIJa MaJeHusi, yriia MpeioMIIeHUs OT yria
NaJICHUsI CBETOBOTO JIy4a, UCCIIEIOBAaHUE TPEKOB: U3MEPEHNUE PHEPTUM YAaCTHUIBl 10 TOPMO3ZHOMY IyTH (TIO
dororpadusam)): COBMECTHO ¢ yuuTeneM (QOpPMYNIHpOBaTh 3ajJadyy W THUIOTE3y HCCIEeI0BaHMS,
CaMOCTOSITENIHO TUIAHUPOBATh UCCIIEJOBAHUE, CAMOCTOSTEILHO COOMPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY,
IPEJICTABIIATh MOTYYEHHbIE 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BHJAE TaOMUIl U TpadUKOB, OLIEHWBATH
MOTPEIIHOCTH, JAeNIaTh BBIBOBI IO PE3yJIbTaTaM HCCIEA0BAHNUS;

coOuro1aTh MpaBuiia 0€301MacHOro Tpy/ia Mpu padboTe ¢ 1abopaTOpHBIM 00OPYIOBAHUEM;



XapakTepu30oBaTh MPUHLUUIBI JCUCTBUS H3YYEHHBIX MNPHOOPOB, TEXHUYECKUX YCTPOMCTB U
TCXHOJIOTUYCCKUX IMPOLECCOB C OHOpOﬁ Ha HUX OIIMCaHUusA (B TOM YHCJIC:! CIUAOMCETP, AATYUKU IMOJIOKCHUA,
paccTosiHMS W YCKOPEHHUs, pakera, 9XOJIOT, OYKM, MEepucKor, ¢oToanmnapar, MHKPOCKOI, TEJIEeCKOIl,
ONTUYECKHUE CBETOBOJIBI, CIIEKTPOCKOI, IO3MMETp, Kamepa BuiibcoHA), MCIONB3Ysl 3HAHHUS O CBOWMCTBaX
(GU3NUECKUX SBICHUIA U HEOOXOMMbIe (PU3HUECKIEe 3aKOHOMEPHOCTH, UCIIOJIb30BaTh CXEMbI H CXEMAaTHYHBIC
PUCYHKH M3yYCHHBIX TEXHHYECKUX YCTPOWCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTMYECKHX MPOIIECCOB
IpU peIIeHNH y4eOHO-IPAKTUYECKHUX 33/]au, ONITUYECKHE CXEMBbI ISl IOCTPOSHUS N300pakeHHH B TIIOCKOM
3epKaJie ¥ cOOMpAIOIIeH JMH3E,

NPUBOJUTH TPUMEPHI (HAXOAUTh HWHPOPMALHUIO O NpPUMEpax) NPaKTUYECKOTO HCIOIb30BAHUS
Gu3MYECKUX 3HAHUN B TIOBCEJHEBHOW KHU3HU Mg oOOecreueHus OE30MacHOCTH MpU OOpalleHuu ¢
npubopaMy ¥ TEXHUYECKHUMH yCTPOHCTBAMHU, COXPAHEHUS 3A0POBbS M COONIOICHUS HOPM IKOJOTHYECKOTO
TIOBEJICHHS B OKPYIKAIOIIEH cpejie;

OCYIECTBIISATh TIOMCK HMH(POPMALUU (PHU3UUECKOTO coliepkaHus B HWHTepHETe, CaMOCTOSTEIHHO
dbopMynupys TOUCKOBBIN 3apOC, HAXOAUTD ITYTH ONPEACICHUS JOCTOBEPHOCTH MOITY4eHHOU MH(pOpMaIuu
Ha OCHOBC UMCIOIIIUXCA 3HAaHUH U JOIIOJTHUTCIBHBIX NCTOYHUKOB,

UCTIOJIB30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJaHU HAYYHO-TIOMYJSPHYIO JUTEPATYPy (PU3UIECKOTO
COJICpKaHusl, CIIPAaBOYHBIC MaTepUallbl, pecypchl cetu MHTepHeT, BlajeTh NMpuéMaMyu KOHCIICKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HH(POPMAITUH U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

cO31aBaThb CO6CTB€HHI)I€ IMUCbMCHHBIC U YCTHBLIC COO6HICHI/I$I Ha OCHOBC I/IH(i)OpMaIII/II/I U3 HECKOJIBbKUX
UCTOYHUKOB (PU3UYECKOTO COJCPXAHUs, IyOJUYHO TMPEIACTABIATh PE3YyIbTaThl IPOCKTHON WM
UCCIICIOBATEILCKON JICATEIILHOCTU TPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YYCHHBIH MOHSTHWHBINA armmapar
U3y4aeMoro paszaena (U3WKH W CONPOBOXKIATh BBHICTYIUICHHE TNpE3eHTAalued ¢ y4éToM 0COOEHHOCTEH
ayJIUTOPUU CBEPCTHUKOB.
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HanmeHnoBaHMe pa3aeioB U TeM (uudposBbie)
Ne o/m Konrpoabubie IlpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®du3nka — HaykKa O IpupoJie 2 0
1.2 ®uznuecKue BEITUUYUHbI 4 0 3
1.3 EcTecTBEeHHO-Hay4HBIN METOJI TO3HAHUS 2 0
Htoro no paznemny 8
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BellleCcTBa
2.1 CtpoeHue BelecTBa 2 0 1
BIDKEHHE U B3aUMOJICHCTBHE YaCTHI]
2.2 A 4 0 2
BelIeCTBa
2.3 ArperaTHble COCTOSIHMSI BELLIECTBA 1 0 0
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHnn4eckoe JBHKEHUE 10 0 2
3.2 WNuepuus, macca, IIIOTHOCTh 9 1
3.3 Cuia. Bune! cun 15 1 3
Hroro no pazneny 34
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
4.1 Hasnenue. Ilepenaya naBiaeHus TBEPABIMU 5 0 2




TEJIaMHU, XXUJIKOCTAMU U ra3daMu

4.2 JlaBneHue XuaKOCTH 6 0
43 ATMochepHoe 1aBJICHHE 5 1
44 HCI/ICTBITI.C KHUJKOCTHU U Ta3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro no pazgeny 28
Pasznea 5. Pabora u MOIIHOCTH. JHEPrust
5.1 Pabora u MmomtHOCTH 6 1
5.2 [IpocTeie MexaHU3MBbI 8 2
5.3 MexaHuueckasi JHepIrust 1
Wroro no pazgeny 19
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpPUTENBEHO-0000IIAIOIIUN MOTYITH 6 0
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 23




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kourpoububie IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. TenJioBble siBJIEHUSI
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6 0
1.2 TenuioBbIe MpoLECCHI 33 2 7
Wroro no pasaeny 39
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
)1 DneKTpuuecKue 3apsaabl. 3apsHKeHHBIE Teja 9 0 |
' U X B3aHMOJICHCTBUS
2.2 IToCTOAHHBIN JIEKTPUUYECKUI TOK 31 1 10
2.3 MarsuTtHbIe SBICHUS 11 0 4
24 DNIeKTpOMarHuTHask UHIYKIUS 7 1
Hroro no pazgeny 58
Paznen 3. [loBTOopuTEIbHO-0000 A0 1IMIT MOYJIb
3.1 [ToBTOpHUTENBHO-0000IIAOIITIIT MOTYITb 5 0 0
Hroro no paszneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4 23




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uudposBbie)
Ne n/m Kourpoububie IIpakTHyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIEHUS
MexaHnyeckoe JBUKEHHE U CIIOCOOBI ero
1.1 30 1 4
OnucaHus
1.2 B3aumoneiictBue Ten 18 0
1.3 3aKOHBI COXPAHECHUS 15 1 2
Hroro no pazneny 63
Pa3zgen 2. Mexann4deckue K0JIe0aHUA U BOJHBI
2.1 Mexannueckue KoneOaHus 8 0
22 MexaHnueckne BOJIHBI. 3BYK 10 1 3
Hroro no paszneny 18
Pa3nen 3. DjeKTpOMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI
DJIEKTPOMArHuTHOE MOJIE U
3.1 P 6 0 0
3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AIBJICHUSA
4.1 3aKOHBI paCIIPOCTPAHEHUs CBETA 8 0 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 0
43 Paznosxenue 6enoro cBeta B CIIEKTP 0 1




Wroro no pazueny 16
Pa3gen 5. KBanToBbI€ IBJICHUS

5.1 Hcnyckanue v morjomnieHue CBeTa aToMoM 1

5.2 Crpoenue aTOMHOTO siipa 0

5.3 SnepHbie peakuuu 0
Hroro no pazgeny 16
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0INIT MOAY/Ib

6.1 Mexanuueckue siBJIeHHS (TIOBTOPUTEIHHO- 6 3
) 00001IaI0ITNIT MOTYITh)

62 TennoBbie siBIeHUS (IOBTOPUTEIIBHO- 3 0
’ 00001IarOIIUI MOTYJIb)

6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 |
) (TOBTOPUTETHHO-0000IAOIINI MOIYIIb )

6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIBHO- | |
' 00600IIAOIINI MOTYITH)

6.5 [ToBTOpHUTENBHO-0000IIAIOIITIIT MOTYITH 4 0
Hroro no paszueny 17
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 27







IHOYPOYHOE IINTAHUPOBAHHUE

KosuuecTBo yacoB DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KonrtposabHbie IIpakTHyeckue HMara uzyqenns
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
®usnka — HayKa o npupoze. SABIeHus NpUpOIbI 1
2 Du3nuecKue IBICHUS 1 0 0
3 Omnueckue BeamauHbl. PasmMepHOCTh. @H3ndeckue npruOOpEL. | 0 0
[NorpemHoCTH IPH NPSAMBIX H3MEPEHUSIX
4 Ypok-uccienosanue "M3MepeHue TMHEHHBIX pa3sMepOB TN U | 0 |
MPOMEKYTKOB BpeMeHH"
5 JlabopatopHas pabota "HM3mepeHne 00bEMa SKUIKOCTH U TBEPIOTO 1 0 |
Tena"
6 JlabopatopHas pabota "OmnpeneneHue pasMepoB MabIxX Tela. MeTos ] 0 !
psaoB"
7 Mertozp! Hay4yHOTO To3HaHUsl. Onrcanue GU3NUECKUX SBICHHH C | 0 0
TIOMOIIBIO MOJIEIIEH
VYpok-uccnenosanue "[IpoBepka runoTe3bl: 1ajJbHOCTh NOJAETA
8 [apuKa, MymeHHOTO TOPHU30HTAEHO, TEM OOJIBIIe, YeM OOoJIbIIe 1 0 1
BbICOTA IMycKa"
9 Crpoenue BemecTBa. OMBITHI, TOKa3bIBAIOIINE AUCKPETHOE CTPOCHUE | 0 0
BEIlleCTBa
10 JlabopatopHas padota "OreHKa fuaMeTpa aToMa METOIOM PSIIOB (C | 0 |
ucroib3oBaHueM QoTtorpaduii)”
Ypoxk-uccnenopanne "HaOmroaeHne TEIIOBOTO paCIIMPEHUS Ta30B.
11 OnBITH IO OOHAPYKEHUIO ASHCTBHSI CHII MOJICKYIISIPHOTO 1 0 1
NpUTsHKEHU"
12 JBmwxenne gactur Bemiectsa. Juddysusa. bpoyHoBckoe nBHKeHNE 1 0 0
13 VYpox-uccnenosanue "Habmonenue u 00bsicHeHNE OPOYHOBCKOTO 1 0 ]
JBIKEeHUS 1 tuddy3un”
14 B3aunmopnelicTBue yacTul BEIIECTBA: IPUTSHDKEHNE U OTTAIKUBAHUE 1 0 0
15 ArperaTHble cOCTOSTHHA BemmecTBa. OCOOEHHOCTH arperaTHbIX 1 0 0
COCTOSIHUHM BOJBI
16 Mexannueckoe AwkeHue. [1yTs, TpaekTopHsl, IepeMeleHIe 1 0 0
17 PaBHOMepHOE 1 HepaBHOMepHOE BIKeHUE. CKOPOCTH 1




HaXO)K,Z(eHI/IC CKOPOCTH, ITYTU U BpEMCHU ITPU PABHOMECPHOM

18 . 1 0 0
MIPSAMOJIMHEHHOM JIBI)KEHUN

19 JlabopaTopHast padoTa "OnpezeneHre CKOpocTH PaBHOMEPHOTO | 0 |
IBYKeHHS"

20 I'paduxu npsAMOTHHEHHOTO pAaBHOMEPHOTO JBIKEHHS 1

21 Pemenne 3anau no teme "Pacuer cpeaneit ckopoctu” 1 0 0

” JlabopatopHas pabota "OmpeneneHue cpegHei CKOPOCTH | 0 |
CKOJIBKEHHUS OpyCKa TN IMapuKa M0 HAKIOHHOM IUTOCKOCTH"

7 OTtHOCUTENBHOCTH ABWKeHUA. CloKeHUe CKOpoCcTel npu | 0 0
napanielbHOM ABHKEHUU

24 [Nomydenne u aHanM3 rpaduKOB 3aBUCHMOCTH ITyTH B CKOPOCTH | 0 0
JBIDKEHUS OT BpEMEHU

)5 Pemenne rpadudeckux 3amad mo teme "MexaHuka. PaBHOMepHOE 1 0 0
NpsAIMOJIMHENHOE ABMKEHME"

26 SIBnenue nHepHuH. 3aKOH UHEPLUU 1 0 0

7 B3anmogeiicTBue Ten Kak MpUYMHA U3MEHCHHS CKOpOCTH. Macca | 0 0
Tena Kak Mepa HHEPTHOCTH TeJla IPH MOCTYIATSIILHOM JIBIDKCHUN

28 Ypok-uccnenoBanue "CpaBHEHHE MacC M0 B3aUMOICUCTBUIO Ten" 1 0 1

29 IInotHOCTH BelecTBa 1 0 0

30 JlaboparopHas padota "OmnpeneieHue MIOTHOCTH TBEPAOro Tea" 1 0 1

31 Pemrenne 3amau mo teme "Macca tena. [TimotHOCTh BelecTBa" 1 0 0

32 Cwmecn 1 criaBsl. [IoBepXHOCTHAS U TMHEHHAs! IIIOTHOCTH 1 0 0
[MoxroToBka kK KOHTPOJIBHOI padoTte 1o Teme "du3nka — HayKa o

33 mpupoje. [lepBoHayansHbIE CBeIeHIS 00 aTOMHO-MOJIEKYIISIPHOM 1 0 0
CTPOCHHUH BelecTBa. MexaHuka"
KontponsHas pabora o teme "®usnka — Hayka 0 IpUPOAE.

34 [lepBoHauanbHBIC CBENECHIS 00 aTOMHO-MOJEKYIISIPHOM CTPOCHUH 1 1 0
BemecTBa. Mexanuka'"

35 Cuna. SIBnenune tarorenus. Cumna TsDKECTH 1 0 0

36 Wzobpaxenue cui. Pentenue 3anau no reme "OrnpeeneHue CHIIbI 1 0 0
TsKecTH"

37 Cuna ynpyrocty. 3akoH ['yka 1

38 Bec Tena. Usmepenue cun. JluHamoMeTp 1 0 0

39 Ypoxk-uccnenosanne "Habmrogenne n3MeHEHUsI CKOPOCTH TIPH ! 0 ]
B3auMojeiicTeuu ten"

40 Pemenue 3amaq o teme "Cuna ynpyroctu. Bec Tenma" 1 0 0




JlabopaTopHast padoTa "ONbITHI, AEMOHCTPHUPYIOLINE 3aBUCUMOCTD

41 . " 1 0 1
pacTspxeHuns (nedopManni) Mpy>KAHBI OT TPHII0KEHHON CHIIBI
42 Cuna TpeHust 1 0 0
43 Crnoxenne cui. PaBHOecTByOmAs Cryia 1 0 0
44 Pewenue 3anau no teme "Cnosxxenue cuil. PaBHoaercTByomas cuma" 1 0 0
45 Pemenne 3amay o reme "B3anmonetictere Ten. Cruitel B MexaHuKe" 1 0 0
Pemenue 3anau no teme "Cuna tTpeHus". Ypok-UccieI0BaHUE 10
46 Teme "HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHHS OT IUIOIAAN 1 0 0
COTNPUKOCHOBEHHUS"
JlabopatopHas pa6oTa "OMBITH, JEMOHCTPUPYIOLIHE 3aBUCHMOCTD
MBI TPEHUS CKOJIBKEHUS OT CHIIBI JABICHUS U XapaKT!
47 c e CKOJIbKE OoT C aBJIe apaktepa 1 0 1
COTIpUKacarouxcs moBepxHocren"”
48 Pemenne 3amau o teme "B3aumoneiictsue Tei. Cuiibl B MeXaHUKE" 1 0
49 KouTtponbHas pabora o teme "B3aumoneiictBue Ten" 1
50 JlaBnenue TBEPABIX TEN 1 0
Ypok-skcnepumenT "CrocoObl ONpeIeIeHUs TaBICHUS TBEPAOTrO
51 rena" 1 0 1
OK-HCCIIeZIoBaHUE "3aBUCHMOCTP JaBIICHHUS T'a3a OT TEMIIePaTyphI
52 Y "3 " 1 0 1
53 JlaBreHnue x)uakocrel u ra3oB. 3akoH [lackans 1 0 0
54 ITneBMaTHyeckue ycTponcTBa 1 0 0
ABMCUMOCTb JIABJICHHSI )KUJIKOCTH OT TJIyOUHBI
55 3 yo 1 0 0
HIPOCTATHYECKUI MMapagoKc
56 r 1 0 0
57 Ypoxk-poekt "M3ydeHne coo0marIuxcs cocyaos" 1 0 0
58 Ypoxk-koHpepenus "I napaBimdeckne MeXaHH3MbI'" 1 0 0
59 Hcnonb30BaHue BEICOKMX AABJIIEHUN B COBPEMEHHBIX TEXHOJIOTUAX 1 0 0
60 Pemenue 3a1au o teme "JlaBieHue xumKocT" 1 0 0
61 ATmocdepa 3emMiTi U IPUYHHBI €€ CYIECTBOBAHHS 1 0 0
62 Ypox-uccnenosanue "IposBienue neicTBUs aTMOCHEPHOTO 1 0 1
JaBiaeHus"
63 M3mepenne atmochepHoro nasienus. OnsiT Toppuuennu 1 0 0
64 3aBHCUMOCTH aTMOC(HEPHOTO JaBJICHUS OT BEICOTHI HaJl YPOBHEM | 0 0
Mops. [Tpubops! 11t u3MepeHus: aTMOC(HEepPHOTO JaBICHUS
65 Bapomerp-aneponn. ATMocepHOe JaBieHHE Ha Pa3IMYHbBIX BHICOTAX 1 0 0
66 Brerrankusaromnias cuia. 3akoH Apxumena 1 0 0
67 Pewenue 3anau no teme "3akon Apxumena" 1




VYpok-uccnenoBanue "IKCIepUMEHTAILHOE 0OHApYyKEHUE AeHCTBUS

68 JKUJIKOCTH U Ta3a Ha NOTPY>KEHHOE B HUX TeJ0" ! 0 !

69 JlabopatopHras paboTa "OnpeneneHue BEITATKUBAIOIICH CUJIBI, ! 0 !
JefcTByrolei Ha TeJo, TOrPyKEHHOE B XKUJIKOCTh"

70 [InaBanue Tex 1 0 0

71 JlabopaTopHast padoTa "VccnenoBaHue 3aBUCUMOCTH Beca Tena B | 0 |
BOJIE OT 00beMa TIOTPY>KEHHOH B JKHJIKOCTh YacTH Teia"

72 Bosnyxonnasanue. I1naBanue cynos 1

73 Pemenne 3anau mo teme "3akoH ApxuMena. Y ClIOBH IJIaBaHUA Ted" 1 0 0

74 Pemenne 3agau mo teme "JlefcTBHE SKHUAKOCTH M raza Ha | 0 0
MOTpy>KEHHOE B HAX TEJIO"

75 Ypok-nipoekT "KoHCTpyHpoBaHUE apeoMeTpa WiTH JIOAKH U | 0 0
oTpeneNieHue Ipy30moasEMHOCTA"

76 IToaroToBka Kk KOHTPOJIBHOI padoTe 1o TeMe "JlaBieHue TBEPIBIX | 0 0
TeL, )KUJIKOCTEH U ra3oB"
KonTtponpHas pabdora mo teme "JlaBneHne TBEPABIX TE, KUIKOCTEH

77 U ra3os" ! ! 0

78 Mexanuueckas padoTa 1 0 0

79 MomHoCTE 1 0 0

80 Pemenue 3a1au Ha onpesenenne paboThl U MOITHOCTH 1 0 0

81 PaboTa criibl TSHKECTH B CHITBI TPEHUS 1 0 0

82 Pemenne 3aau mo teme "PabGoTta cuiibl TsKECTH M CHITBI TpeHUs" 1 0 0

23 VYpok-uccnenoBanue "Pacuér MOIIHOCTH, pa3BUBAEMOM NPU MOABEME | 0 0
1o JecTHuie"

84 IIpocTsie MEXaHU3MBI 1

85 MowmeHT cumbl. [IpaBuiio MOMEHTOB 1 0 0

26 JlabopatopHas paboTa "V3ydeHne mpaBuiia perdara JUist OJBHKHOTO | 0 |
¥ HETIOIBIKHOTO OJIOKOB"

87 "30510TOE TIPaBUIIO" MEXaHUKH 1 0 0

28 Ypoxk-npoext "[IpoekTupoBaHHe NOIUCHIACTOB C 3aJaHHBIMU 1 0 0
napamerpamu”

29 Ypok-koHpepenius "TIpocTbie MEXaHU3MBI B OBITY, TEXHHUKE, JKUBBIX 1 0 0
opranusmax"

90 KoaddumueHT mone3Horo AeHCTBHs MPOCTHIX MEXaHH3MOB 1 0 0

91 Jlaboparopnas padota "Onpenenenne KI1/] mogsuxHOTO 1 | 0 |

HENOABUKHOTO OJIOKOB"




92 Mexannueckas sHeprust. Kunerndeckas u noTeHIuanbHast SJHEPrus 1 0 0

93 3aKoH COXpaHEHHS MEXaHMUECKON YHEPTHH 1
YpoK-3KCcTIepuMEHT "IKCIIEPUMEHTAIILHOE OIpeIeIeHNE N3MEHEHUS

94 KMHETHUYECKOW U MOTEHIUAIILHON SHEPTUH IIPH CKATBIBAHUH TeIa 110 1 0 1
HAKJIOHHOH IIocKocTH"

95 IMoaroToBka Kk KOHTPOJIBHOI padoTe 1o Teme "PaboTa 1 MOIIHOCTE. | 0 0
Oneprus"

96 KonrponsHas padora mo teme "Pabora u MomHOCTS. DHEprus" 1 1 0

97 Pabora ¢ Tekctamu o Teme "MexaHudecKoe NBUKEHUE" 1 0 0

98 Pab6ora ¢ Texcramu o teme "CtpoeHne BemecTna" 1 0 0

aboTta ¢ Texctamu 1o Teme "Cuisl B IpUpoje

99 Pa6 "C " 1 0 0
Pabora ¢ Texkcramu o Teme "JlapneHne TBEPABIX TEI, KUIAKOCTSH 1

100 rason" 1 0 0

101 Pabota ¢ Tekctamu 1o Teme "DHeprus’" 1 0 0

102 Pabora ¢ Texcramu o Teme "IIpocTeie MexaHU3MBI'" 1

OBUIEE KOJIMYECTBO YACOB I10 [IPOIT'PAMME 102 4 23




8 KJIACC

KonauuyectBo yacoB DJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka KourpoabHbie IIpakTnyeckue
n/n Bcero H3y4YeHHs o0pa3oBaTebHbIE
padoThI padoThI
pecypcbl
1 Macca u pa3mep aTOMOB U MOJIEKYJT 1 0 0
) OCHOBHBIE TIOJIOKEHUS MOJICKYIIAPHO-KHHETHIECKOM TEOPHH U HX ONBITHBIE | 0 0
TIOITBEPIKICHHS
3 Mopenu TBepIOTo, KHUIKOTO U Ta3000pa3HOT0 COCTOSHUI BemecTBa 1 0 0
4 VYpok-koHpepenuus "Kpucrammmyeckue u amopdusie Tena. ['paden. | 0 0
ITomy4yeHne UCKYCCTBEHHBIX aMa30B"
y Y
5 CMaunBaHue U KaWUIIPHOCTH. [IoBepXHOCTHOE HATSKEHUE 1 0 0
6 TemnoBoe pacIMpeHUe U CKATHE 1 0 0
7 TemnoBoe nBwxkeHue. Temmneparypa 1 0 0
8 TemneparypHbIe IIKaIbI 1 0 0
9 BHyTpeHHs 3Heprus 1 crnocoObl €€ U3MEHEHHS 1 0 0
10 Bune! Temonepenauun 1 0 0
11 KonnuecTBo TeIIOTHL. Y aelbHas TEMI0EMKOCTD 1 0 0
2 Ypok-uccienoBanue "IIpoBepka rumoTe3bl TUHEHHONW 3aBUCUMOCTH JTUHBI | 0 |
CTOJIOMKA )KUIKOCTH B TEPMOMETPUYECKOM TpyOKe OT TemIiepaTypsr”
13 VYpaBHeHue TeroBoro Oamanca. TemnooOMeH 1 TeIIOBOE paBHOBeCHE. 3aKOH | 0 0
Hprorona—Puxmana
14 JlaGoparopnas pabota "HccnenoBanue siBiIeHUs TEIIO0OMEHa TpU | 0 |
CMENTMBaHUH XOJIOTHON U Topsiueid Boab"
15 Pemenue 3amad o Teme "TermmooOMeH 1 TEIIOBOE paBHOBecHe" 1 0 0
16 JlabopaTopnas pabota "OnpeneneHne KOIMIecTBa TEIUIOTHI, TOITYISHHOTO | 0 1
BOJIOH IIPH TEIUIOOOMEHE C HarpeThIM METATMYECKUM HIMITHHIpOM"
17 KonTponbHast padota no teme: "TeruioBsie sBaeHus" 1 1 0
18 [TraBneHne 1 OTBEpAEBaHUE KPUCTAJUIMIECKUX BEIIECTB. Y Ie/IbHAS TEIUIOTa | 0 0
TUIABJICHUS
19 Pemenue 3anau no teme "IlnaBneHue u oTBEpAEBaHUE KPUCTAIUINYECKUX Ten" 1 0
20 JlabopartopHras padota "OnpezneneHue yaeabHON TEIUIOTH TUIaBJICHHUS Jba" 1 1
21 VYpok-uccnenopanue "CpaBHEHHE IPOLECCOB MIABJICHHS KPUCTAITUUECKUX 1 0 1

TeJI ¥ pa3MsATYCHUs [IPU HarpeBaHUH aMOp(HBIX Ten"




22 [TapooOpa3oBanue u KoHaeHcaws. Vcnapenne 1 0 0

2 Kunenue. Y nenbHas Temora napooOpazoBaHust. 3aBUCUMOCTh TEMIIEPATyphl | 0 0
KUIICHUS OT aTMOC(HEPHOTO aBICHUS

24 Pemenne 3amaa mo Teme "IlapooOpasoBanue u kumeHne" 1 0 0

)5 VYpoxk-uccienopanue "OOBsICHEHNE 3aBICUMOCTH TEMIIEPATYPHI KUIIEHUS OT | 0 |
nasieHus"

26 HacslmenHsIi 1 HeHachIeHHBII ap. BiaaskHoCTh BO3ayxa 1 0 0

7 Brnaxxnocts Bo3nmyxa u e€ u3Mepenue. JlaboparopHhas padora "OmnpenencHue | 0 |
OTHOCHUTEJIbHOH BIaKHOCTH BO3yxa"

28 Pemenne 3amay mo teme "BiaaxxHoCcTh" 1 0 0

29 Pemenve 3aqa4 v aHANIN3 CUTYAIMH, CBA3aHHBIX C SIBICHUAMH UCTIAPEHUS 1 | 0 0
KOHJCHCANU

30 OHeprust TOIINBA. Y IeNbHas TEII0Ta CTOPaHUsI 1 0 0

31 IIpuHIuns! paboThl TEIUIOBBIX JBUTaTEICH 1 0 0

32 [MapoBas TypOuHa. [IBUTraTeNls BHYTPEHHETO CTOPaHUs 1 0 0

33 KIIJl reruioBoro nBuratess 1 0 0

34 Pemenne 3agau no teme "KIIJ] TeruioBoro nurarens" 1 0 0

35 VYpoxk-xoH(pepeHius "TemnoBbie IBUTaTEeIH U 3aIIATa OKpYyXKaromei cpeasr” 1 0 0

36 TemnnoBble MOTEPU B TETIOCETSIX 1 0 0

37 3aKOH COXpaHEHHMs ¥ MPEBPAIICHNS SHEPTUU B MEXaHWYECKHX W TETUIOBBIX | 0 0
mporeccax

13 [ToaroroBka k KOHTPOJLHOU paboTe Mo Teme "M3MeHeHne arperaTHbhIX | 0 0
COCTOSIHUH BemecTna"

39 Kontponpras pabota mo teme "M3MeHEeHNE arperaTHbIX COCTOSTHUH | | 0
BeriecTa"

40 DnekTpuszaius Tel. J{Ba poaa 3apsaoB 1 0 0

41 VYpok-uccienopanue "lMccnenoBanne crmoco00B pa3IMIHBIX BEIIECTB 1 0 1
Ha3JIEKTPU30BBIBATHCS"

42 BsaumMonelicTBue 3apsbkeHHBIX Tel. 3akoH Kynona 1 0 0

43 Onexrpuueckoe nojie. Hanpspk€HHOCTS anekTpuyeckoro nois. [Tpuaiumn 1 0 0
CYTIEPIIO3UINHN TIEKTPUIECKUX MOJeH

44 Hocurenu snexkTpuueckux 3apsaoB. DneMeHTapHbii 3apsa. CTpoeHne aToMa 1

45 3aKOH COXpaHEHUs dJIEKTPUIECKOTO 3apsiia 1

46 [IpoBOgHMKH, TUANEKTPUKU U MOJYIIPOBOIHUKH 1




47 Ypok-koHpepeHIus "DIeKTpu3aIsl B TOBCSTHEBHOM XKU3HN" 1

48 Pemenue 3ama4 mo Teme "3aKOH COXpPAHEHUS MIEKTPUIECKOTO 3apsaa’ 1

49 OnexTpudecKuit TOK. VICTOUHUKH 3JIEKTPUIECKOTO TOKa 1

50 VYpok-uccienopanue "MccnenoBanue 1eicTBUS IEKTPUIECKOT0 MOJIL HA | 0 |
MIPOBOJHHUKYU U TUAJIEKTPUKH"

51 DneKTpuYecKuil TOK B MeTaJlIax 1 0 0

52 DNEeKTpUYECKUH TOK B )KUAKOCTSIX U ra3ax 1 0 0

53 DnekTpudeckas 1emnb 1 0 0

54 Cuia Toka. AMniepMerp 1 0 0

55 OnexTpudueckoe HanpspkeHue. BompTmerp 1 0 0

56 JlabopaTopHnas padota "COOpKa U HCIBITAHUE ICKTPUICCKOM 1IETTH | 0 !
MIOCTOSIHHOTO TOKa"

57 3aBHCHUMOCTh CHJIBI TOKA OT HalpspkeHHUs. 3akoH OMa JUIs y4acTKa Leru 1 0 0
JlabopaTopnas pabota "HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA,

58 MIPOTEKAOILET0 YEPE3 PEZUCTOP, OT HANPSIKEHUS HA PE3UCTOPE U 1 0 1
CONPOTHUBIIEHUS pe3ucTopa”

59 DIeKTpUIeCcKOe COMPOTUBIIEHUE. Y IebHOE COPOTUBIICHNE 1 0 0

60 JlabopaTopHnas pabota "OnpeneneHue yaeapbHOT0 COMPOTURICHUS | 0 !
MIPOBOJTHHUKA"

61 Pewenue 3anay no teme "IneKTPUYECKOE CONPOTUBIICHUE. Y AEIBHOE | 0 0
conpoTtuBieHue"

62 Pemenue 3amau no Teme "3akon Oma" 1

63 [TocnenoBarenbHOE U apaUIETLHOE COSTMHEHUS TIPOBOIHUKOB 1

64 JlabopaTopHnas padota "IIpoBepka mpaBuiia CIOKCHHS HAPSHKCHUH TpH | 0 |
MIOCIIEZIOBATEILHOM COEIMHEHUH JIBYX PE3UCTOPOB"

65 Pewenue 3ana4 no teme "IlociienoBaTenbHOE U MapaJuIeIbHOE COSTUHEHHS | 0 0
MIPOBOTHUKOB"

66 JlaboparopHras pabora "[IpoBepka npaBuiia Ut CHIIBI TOKA TIPH 1 0 |
HapajieIbHOM COSAUHEHUH PE3UCTOPOB"

67 Pewrenue 3a1a4y Ha npuMeHeHue 3akoHa OMa 1Sl pa3inuHOrO COCMHEHNUS ! 0 0
MPOBO/IHUKOB

68 OJIC n BHyTpeHHee CONPOTHBIIEHNE NCTOYHHUKA TOKa. 3akoH OMa JuIs TIOJTHOM 1 0 0
nenu

69 Pemenne 3anaq o teme "I/IC, BHyTpeHHEE CONPOTUBIICHUE UCTOYHUKA TOKA. 1 0 0

3akoH OMa Ju1s moJIHOM nenu”




70

JlabopaTopnas padota "Onpenenenue I/]C u BHYTPEHHETO COMPOTHBIICHHS
HMCTOYHUKA TOKA"

71

[paBmia Kupxroga

72

JlabopaTopnas pabota "IIpoepka nmpasmi Kupxroda"

73

74

75

Ypok-uccienopanue "M3ydeHre BOIbT-aMISPHBIX XapaKTEPUCTHK
HEJIMHEWHBIX 3JIEMEHTOB"

Pabora 31ekTpruueckoro Toka. MOIHOCTh 3JIEKTPUIECKOTO TOKa

JlabopaTopnas padota "Onpenenenue padbOThI K MOITHOCTH 3JICKTPUIECKOTO
ToKa"

76

3akon Jxoynsa-Jlenna. [Totpeburenn snexTpudeckoro Toka. KopoTkoe
3aMbBIKaHHE

77

78

Ypoxk-koupepenius "OObACHEHNE U MIPUHITAI JICHCTBUS TOMAITHUX
ANEKTPOHArPEeBaTENBEHBIX IPHOOPOB"

IToxroToBka Kk KOHTPOJIBHOM paboTe 1Mo TeMe "DIeKTpHUUECKUe 3apsibl.
3apsKeHHBIE Tela U X B3auMozencTBus. [1ocTOsTHHBIN neKTpudeckuii Tok"

79

80

81

Kontponpras pabota 1mo Teme "IIeKTpHIeCcKUe 3apsabl. 3apspKeHHBIC Tena U
ux B3auMoencTBus. I1ocTOSIHHBIN 3J1EKTpUYECKUd TOK"
ITocrostHHBIE MarHUTHL. MarHuTHOE 1ojie 3eMJIU U ero 3HaYCHHE AT )KU3HU

Ha 3emie

VYpok-uccienopanue "M3ydeHne MarHUTHOTO OISt TIOCTOSTHHBIX MarHUTOB
pHU UX O0BETMHEHUH U pa3JiesiecHny. Buzyanuszanusi mosst MOCTOSTHHBIX
MarauToB"

82

OmnsIT OpcTena. MarHUTHOE MOJIE 3JIEKTPHYECKOTO TOKa

83

84
85

86

OneiT AMniepa. MarHuTHOE 110J1€ KaTyIK ¢ TokoM. [IpumeHenue
JIEKTPOMAarHUTOB B TEXHUKE

Cuna AMnepa u onpejiesieHne e€ HalpaBJICHHs
Pewenue 3anay no teme "Cuna Amrnepa u onpeneneHue e€ HanpaBiaeHus "

OJeKTpoJBHUIraTelb IOCTOSHHOIO TOKA. VCcIonb30BaHuE 3IEKTPOIBUraTeleii B
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE

87

88

&9

JlabopaTopHnas pabota "M3ydyeHne NeHCTBHS MATHUTHOTO TIOJIS HA TTPOBOTHUK
¢ TOKOM"

VYpok-koH(pepeHuus "IIpakTnieckoe NpUMEHEHUE dIIEKTPOABHUTaTeNneH"

JlaGoparopnas pabota "KoHcTpynpoBaHue u n3ydeHue paboTsl
9JeKTpoABHUraTENS"

90

JlaGoparopnas padota "Uzmepenue KIIJ[ anextpoaBuratenbHOi ycTaHOBKH"

91

OmnsiTel @apajes. 3aKoH 3JeKTpOMarHuTHONW HHIAYKIHH. [lpaBuno Jlenma




9 VYpok-uccienosanue "MccnenoBanue U3MEHEHUH 3Ha4eHUS U HANIPABJICHUS | |
HMHIYKIIMOHHOTO TOKa"

93 Pemenue 3amad mo Teme ""3aKkoH 3NIEKTpOMAarHUTHOW MHAYKIwH. [TpaBuio | 0
Jlenna"

94 DnekTporeHeparop. CocoObl MOTYYCHUS ICKTPOIHEPTHH 1 0

95 Ypok-koH(pepeHnus "DNEeKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOYHHKA | 0
sHepruu. [IpoGremsl s3xonorun. TOTTUBHBIE 3JIEMEHTHI B SJIEKTPOMOOIITH"

96 IToaroroBka K KOHTPONBHOHN padoTe 1Mo TeMe "DIEeKTPOMarHUTHBIC SIBICHUS" 1

97 KonrponbHas padora "DneKTpoOMarHUTHBIE SBICHUS" 1

98 Pabota ¢ Tekctamu o Teme "Temnosele siBeHAS" 1

99 Paborta ¢ Tekctamu 1o Teme "INeKTpHYeCKUe 3apsaabl. 3apsuKeHHBIC Tela U HX 1 0
B3auMoeHcTBHE"

100 Pabota ¢ Tekcramu o teme "[10CTOSHHBIN 1EKTPUYECKHH TOK" 1

101 Pabora ¢ Tekcramu o teme "MarauTHbIe sBIICHUS " 1

102 Pabora ¢ Tekctamu 1o Teme "IneKTpOMarHuTHAS WHIYKIHS" 1

OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 102 23




9 KJIACC

N KoJsuuecTBo yacos 1 DIeKTPOHHBIE
[ ara
Tema ypoka KonTpoabsHsbie uudpoBbIe
n/n Bcero IIpakTHyeckue H3yHYeHUH
padoThI o0pasoBaTe/bHbIC
padoThI
pecypchbl

| MexaHunueckoe IBIkeHne. MarepuanbHas Touka. Croco0bl onucanus | 0 0

MEXaHUUECKOTO JABIKCHUS
2 Cuctema orcuera. OTHOCUTEIBHOCTh MEXaHHUECKOTO ABHXKEHUS 1 0 0
3 BexTopHbIe BeIMYMHEL, ONIEpAUH ¢ BEKTOPAMH, IPOEKLIUN BEKTOPOB 1 0 0
4 Panunyc-BexTop MaTepHaabHOM TOUKH, IepeMELIeHNEe Ha INTOCKOCTH 1 0 0
5 PaBHOMepHOE npsIMOIMHEIHOE IBHKEHUE 1 0 0
6 Pemenue 3amau o teme "PaBHoMepHOe npsMoiIMHEitHOe 1BIKeHuE" 1 0 0
7 HepaBHoMepHoe npsiMonnHeHoe nBIskeHne. CpeqHssl 1 MTHOBEHHAs ! 0 0

CKOPOCTh TeJIa IIPU HEPaBHOMEPHOM JIBIKEHUH
3 JlabopatopHas paboTa "OmpeneneHue cpegHei CKOPOCTH CKOIBKCHHS | 0 |

Opycka win ABUKEHUS IIapuKa 10 HAKIOHHON MIIOCKOCTH"
9 PaBHOyCKOpEHHOE MPSMOJIUHEHHOE ABMKEHHE. Y CKOpEHUE 1 0 0
10 CKOpOCTh PaBHOYCKOPEHHOT'O TIPSIMOJIMHEHHOTO ABHXKEHUs. [ 'paduk | 0 0

CKOpOCTH
1 Pemenue 3amau o teme "CKOPOCTh PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO | 0 0

JIBHKEHUS"
12 IlepemereHue npyu paBHOYCKOPEHHOM NPSIMOJIMHENTHOM JBUKCHUU 1 0 0
13 JlabopatopHas pabota "OmpeneneHue YCKOPSHHS Tela Mpu 1 0 1

PaBHOYCKOPEHHOM JABIXEHHH 110 HAKIIOHHON IJIOCKOCTH"
14 Pemenue 3amau o teme "llepemennienue npy paBHOYCKOPEHHOM | 0 0

IPSAMOJIUHEHHOM JBIDKEHHH"
s JlabopaTopHast paboTa "VccneioBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPH 1 0 1

PaBHOYCKOPEHHOM JBI)KEHHH 0e3 HayajIbHON cKopocTH"
16 I'padmueckas mHTEpIIpETANS YCKOPEHUS, CKOPOCTH, MPOHACHHOTO MyTH H ! 0 0

TepeMeIleHNs U1 IPSIMOIUHEHHOTO ABIKEHUS

Pemenne 3anau mo teme "I'padnueckas HHTEpIpeTaisd YCKOPEHUS,
17 CKOPOCTH, IPOWJEHHOIO ITyTH U NEPEMEUIEHUS IS IPSIMOJIMHENHOTO 1 0 0

JIBHKEHUST"
18 Yckopenne cBo6oHOTO NageHust. OnbIThl [anwes 1
19 Pemenue 3amxau o teme "Yckopenue cB0O0OHOTO MaaeHus" 1
20 JIBmxeHue Tena, OpOMEHHOTO IO YTIIOM K TOPH30HTY 1




Pemenue 3anau mo teme "J[BmkeHue Tena, OPOIISHHOTO IO YTIOM K

21 " 1 0 0
TOPU30HTY

2 JlabopatopHas paboTa "VcciaenoBanue IBUKESHUS Teja, OPOIICHHOTO MO | 0 |
YIJIOM K TOPU30HTY"

o Pemenne 3anau mo teme "JIBmkeHue mMox AEHCTBHEM YCKOPEHUS | 0 0
CBOOOIHOIO MajgeHus"

BIDKEHHE 110 OKPYKHOCTH

24 €HHE 110 O oc 1 0 0

25 JluneiiHast 1 yTiIoBast CKOPOCTh, IIEPHO U YaCTOTa 1 0 0

26 CKOpOCTh ¥ YCKOPEHHE TIPH ABHKEHUH TI0 OKPY>KHOCTH 1 0 0

27 Pemenne 3amau mo teme "J[BrkeHue 1Mo oKpykHOCTH" 1 0 0

)% Ypoxk-koHpepenmus "PacnozHaBanue U NpuOIIMKEHHOE OTIMCAHHE | 0 0
Pa3NUYHBIX BUIOB MEXAaHUYIECKOTO JIBMKEHUS"

29 IMoxroToBka kK KOHTPOIBHOH padoTe 1o Teme "MexaHnuecKoe ABIKEHIE U | 0 0
CHOCOOBI €T0 oncaHus"

30 KonrponbHas padora no teme "MexaHHYeCKOe IBHIKEHUE U CIIOCOOBI €ro 1 | 0
onucanus"

31 Ilepssrit 3akoH HeroToHa. BexTop cuib 1 0 0

32 BTropoii 3akon HetoToHa. PaBHOACHCTBYIOIAS CHla 1 0 0

33 Tpertuii 3akoH HetoToHa. Cynepno3uiius cul 1 0 0

34 Cuna ynpyrocty. 3akoH ['yka 1 0 0

35 Pemenue 3amgau o teme "Cuna ynpyroctu" 1 0 0

36 JlaGopaTopHast padoTa "VccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH, | 0 |
BO3HHUKAIOILEH B IPYXKKHE, OT CTeNeHH AehOopMaIiy IPYyKUHbI"

37 Cuna tpenus. Koaddunuent tpenus 1 0

38 JlabopatopHas paboTa "Omnpenenenue Ko3QPHUIHEHTa TPEHUS CKOIBKCHAS" 1 1

39 JlabopatopHas pabota "VccinemoBaHue 3aBHCUMOCTH CHJIBI TPEHHUS 1 0 1
CKOJIBXXEHUS OT CHJIBI HOPMAJIBHOTO IaBJICHHS"

40 JIBr>KeHMe Ten 10 OKPY>KHOCTH IO JEHCTBUEM HECKOJIBKUX CHII 1

41 3akoH bepHymnu u noabEMHAas cuaa Kpblia 1

42 Cuna TSKeCTH U 3aKOH BCEMHPHOTO TSTOTEHUS 1

43 JIBrkeHue Tea BOKPYT rPaBUTAILMOHHOTO LeHTpa. [lepBas kocMuueckas | 0 0
CKOpPOCTh

44 Hesecomocts 1 neperpysku 1

45 PaBHOBecne MaTepranbHOM TOUKH. AGCOIIOTHO TBEPIOE TEIO 1

OoMeHT cuJibl. [IpaBuiio MOMeHTOB
46 M Ip 1




47 VYpoxk-uccnenosanue "OnpeneneHue HEHTPa TSHKECTH Pa3InYHbIX Ten" 1 0 1

48 Nwmnynsc tena. M3menenune ummnynsca. Mmynsc cunsl. Yopyroe u | 0 0
HEYyNpyroe B3auMOJICHCTBUE

49 3aKOHBI U3MECHEHHS I COXPAHEHHS MMITYJIbCa 1

50 PeaktuBHOE IBIDKEHNE 1

51 Pemenne 3amau mo Teme "3ak0H COXpaHEHHS UMITyJIbca. PeakTuBHOE | 0 0
nBmxkeHne"

52 MexaHunueckast paboTa 1 MOILIHOCTb 1

53 Pabora critbl TSKECTH, CHITBI YIPYTOCTH M CHITBI TPEHUS 1

54 JlabopatopHas paboTa "OnpeneneHue pabOThI CUIIBI TPSHUS TIPU ! 0 1
PaBHOMEPHOM JABIKEHHUH TeJla 110 TOPHU30HTAIbHON OBEPXHOCTH"

55 CBs13b SHepruu U paboThHI 1 0 0

56 JlabopatopHas pabota "OmnpeneneHue pabOTHI CHITBI YIIPYTOCTH MIPH | 0 |
nogbEMe Tpy3a ¢ UCIOIb30BaHUEM HETIOIBI)KHOTO 1 TTIOABM)KHOTO OJIOKOB"

57 [loTenmuansHas YHEPTUA 1

58 3aKOH U3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEPrun 1

59 Pemrenue 3aa4 o teme "3aKoHBI U3MEHEHUS M COXPAHEHHSI MEXaHUYECKOU | 0 0
sHeprun"

60 Kunernueckas sneprus. Teopema 0 KHHETHYECKOH SHEPTUN 1 0 0

61 IMoaroToBka kK KOHTPOIBHOH padoTe o Teme "B3aumonelicTre Tel. 1 0 0
3aKoHbI COXpaHeHus"

62 KoutponbHas pabora o teme "B3aumoneiicTBue Tei. 3aKoHbI COXpaHeHHs" 1 1 0

63 Konebarenpaoe qemwkenne. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHHIA: | 0 0
Mepuo/I, YacToTa, aMIUIUTY a
MateMaTiaecKuii ¥ NpyKUHHBIN MasTHUKH. JlabopaTopHas paboTta

64 "HccnenoBanue 3aBUCUMOCTH MIEpU0JIa KoJeOaHMi Tpy3a Ha HATH OT JUTHHBI 1 0 1
HUTH"

65 JlabopatopHas pabota "VcciemoBanue 3aBUCHMOCTH TIEPHOa KOJIeOaHU | 0 1
MIPY>KUHHOTO MasiTHUKA OT Macchl Ipy3a”

66 'apmonnyeckue KonaedaHus 1 0 0

67 JlabopaTopHast padoTa "M3MepeHne yCKOpeHHs CBOOOIHOTO MaaeHus" 1 0 1

68 3aryxatomue koynebanus. BeiHyxneHnHble konebanus. PezonaHc 1 0 0

69 [IpeBpareHue sHEPTUH MPU KOJI€OATEILHOM JIBHKEHUH 1 0 0

70 Ypoxk-uccnenosanue "IIpoBepka HE3aBUCUMOCTH NIEpHO/1a KOJIEOaHUI TPy3a, | 0 1

INOJABCHICHHOTI'O K JICHTE, OT MaCChbl rpy3a"




71 MexaHU4ECKHE BOJHBI: IPOJOJIBHBIE U TIOTIEPEYHbIC 0 0

7 CBoiicTBa MEXaHUUECKHUX BOJIH. J{JIMHA BOJHBI M CKOPOCTH €€ 0 0
pacrpocTpaHeHUs

7 Ypoxk-uccnenopanue "Habronenue naTepdepeHMy 1 Tudpakny BOJIH Ha 0 |
MOBEPXHOCTHU BOJIBI"

74 Ypoxk-koH(pepenus "MexaHHYeCcKIe BOIHBI B TBEPIOM Telle. 0 0
Ceiicmuueckne BOIHBI"

75 3Byk. PactipocTpanenne u oTpakeHHe 3ByKa

76 Pemenne 3anau mo teme "3ByK"

77 Ypok-uccaenoBanue "IKCIEpUMEHTAIBHOE OIPEACICHNE TPAHUI] YaCTOTHI 0 |
CJIBIIIMMBIX 3BYKOBBIX KOJIeOaHHU"

78 I'poMxoCTh 3ByKa U BBICOTA TOHA. AKyCTHYECKUI pEe30HAHC. 0 0

79 Ypoxk-uccnenopanne "HabmroneHne u 00bICHEHIE aKyCTHIECKOTO 0 |
pe3oHanca"

20 Wudpassyk u ynbrpa3Byk. Kondepenuus "VcnonszoBanue yiapTpa3ByKa B 0 0
COBPEMEHHBIX TEXHOJIOTHUSAX"

81 KouTtponbHas pabora no teme: "MexaHHYecKie KOJIeOaHUs U BOJIHBL 3BYK" 1

82 OeKTPOMarHUTHOE T0JIE ¥ 3JIEeKTPOMAarHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH
Ypok-koupepenius "Ilkana 31eKTpOMarHUTHBIX BOJIH. Mcmonb30BaHme

84 3JIEKTPOMArHUTHBIX BOJIH AJis1 COTOBOM cBsi3u. Pagunonokanus. Kocmuueckast 0 0
CBA3b "

25 Perienue 3a1au Ha onpeieieH|e YacTOThI ¥ JUTUHBI JJIEKTPOMArHUTHOM 0 0
BOJIHBI

86 DnexkTpoMarHuTHas npupojaa csera. CKOpocTh CBETa 0 0

87 BouHOBBIE cBo¥icTBa cBeTa: HHTEepdepeHiys 1 AudpaKus 0 0

88 JlyueBast MoziesIb CBETA U T€OMETPUYECKAs ONITUKA. VICTOUHUKH cBeTa 0 0

89 [IpsimonuueitHOe pactipocTpaHeHue ceera. 3atMenus ConHia u JIyHsr 0 0

90 3akoH oTpaxeHwus cBeta. [Lmockoe 3epkaio 0 0

91 [Toctpoenne uzobpaxennit, cGoOpMHUPOBAHHBIX 3EPKATIOM 0 0

92 IIpenomnenue cera. 3akoH npenomieHus ceeta. [lomHoe oTpaxeHue cBera. 0 0

93 Jlaboparopnas padota "HccnenoBaHue 3aBUCUIMOCTH YIJIa MIPETOMIICHUS OT 0 |
yriia TaJieHusl CBETOBOTO JIyda Ha TPaHUIIe «BO3IyX-CTEKIO»"

94 Ypok-uccnenoBanue "AHaau3 U 00bSICHEHHE ONITUYECKOTO MHUpaxa'" 1

95 Ypok-koHpepenius "Vcnonp30BaHne MOTHOTO BHYTPEHHETO OTPaKCHHUS 0




CBCTOBO/bI, OIITUKOBOJIOKOHHAsA CBs3b"

96 Jlun3a, X0 Tydeit B THUH3E 1

97 DopmyIia TOHKON JIMH3BI 1

08 JlabopatopHas pabota "Omnpenenenue GoKyCHOTO pacCTOSHUS H | 0 |
ONITUYECKOM CHIIBI cOOMparomiei THH3bI"

99 INonyueHne n300paXkeHU ¢ MOMOIIBI0 COOMPAOIICH U PACCECUBAOIICH JTHH3 1 0 0

100 Ypox-korpepenuus "IIpuHINT ASHCTBUS ONTHYECKUX TPHUOOPOB | 0 0
(Mukpockomn, Teneckor, goToanmnapar)"

101 I'ma3 xak onrtmgeckasi cuctemMa. bam30pykocTs U TaTbHO30PKOCTh 1 0 0

102 Pasnoxxenne 6enoro cera B criektp. OnbiTel HetoTona. CrioskeHue | 0 0
CIIEKTPANIBHBIX IIBETOB. Jlucniepcus cBera

103 Ypoxk-nipaktukyMm "HabiroqeHre 1 00bsICHEHHE OMBITOB IO PA3JIOKCHHIO 1 0 |
6eroro cera B cnektp. [lomyuenne 6enoro nBeTa Npy CIOKECHUH [BETOB"

104 OmnriTel Pesepdopna n mmanerapHas MoIenb aToMa 1 0 0

105 IToctynatsl bopa. Mogens atroma bopa. Mcnyckanue u noriomeHue cBeTa | 0 0
aTOMOM.

106 Ksanrtsl. JIunelyaTsie ceKTpsI 1 0 0

107 Ypoxk-nipaktukyMm "HabiroieHre CILIONIHBIX U TMHEHYAThIX CIICKTPOB | 0 |
HU3JIy4EHHUs U UCIyCKaHUA"

108 PagmoaktuBHOCTE. Anb(a-, OeTa- 1 TaMMa-H3ITydeHHS 1 0 0

109 Crpoenue aToMHOro sapa. HyknoHHast Moziens aTOMHOrO siipa 1 0 0

110 PannoaxtuBHble peBpatieHus. M30tons 1 0 0

111 Ilepuon nonypacnana 1 0 0

12 Ypok-koHpepenus "IelicTBIE paTioaKTUBHBIX U3yICHHN Ha )KHUBEIC 1 0 0
OPTaHM3MBI. 3alKTa OT PAJMOAKTUBHOTO U3ITyUeHHUs"

113 SnepHbie peaknnu. 3aKOHBI COXPAHEHHS 3apsIOBOI0 M MaCCOBOTO YHCEIT 1 0 0

114 DHeprus CBsI3U aTOMHBIX siiep. CBs3b Macchl U SHEPTUU 1 0 0

115 Pemenne 3anau no teme "AnepHsle peakuuu. JHeprus cBszu' 1 0 0

116 Peakuuu cuntesa u aenenus saep. Mcrounuku sneprun ConHna U 3BE371 1 0 0

17 Ypok-koHpepeHus "SAnepHast 3HEpreTHKa. JKOIOTUICCKHIE MTPOOIEMBI | 0 0
SIePHON PHEPTeTHKH "

118 [ToaroroBka k KOHTpOIBbHOU padore 1o Teme "KoneGaHus 1 BOJIHBI. | 0 0
CBeToBbIE U KBAHTOBBIE IBICHUSA"

119 KonTtpoasHas padora o teme "Kosnebanus u BonHbl. CBETOBBIE H | | 0

KBAHTOBEIE ABIICHUSA"




120 Pemenne pacueTHsix 1o TeMe "MexaHnueckoe ABHKEHUE" 1 0 0
Pemienue pacueTHbIX U KaUeCTBEHHBIX 3a/1a4 10 Teme "B3aumopeiicTaue 0 0

121 en” 1

122 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a[a4 MO TeMe "3aKOHBI COXPaHCHHUS | 0 0
SHEepPruy ¥ UMIyssca"

123 JlabopaTopHsie paboTsl 110 Teme "MexaHnueckoe JIBIKeHHe" 1 1

124 JlabopaTopHsie paboTsl 1o Teme "B3anmoaeiictue Ten" 1 1

125 JlabopaTopusie pabotsl 1o Teme "[IpocTeie MexaHU3MBbI" 1 1

126 Perrenue pacueTHBIX U KaUeCTBEHHBIX 3aj]1a4 110 Teme "TermnoBsie | 0 0
nporuecch”

127 Peenue pacueTHbIX U KAUECTBEHHBIX 3a/1a4 110 TeMe "BrnaxHocTs" 1 0 0
Pewenue pacueTHeIX U KauecTBeHHbIX 3a1a4 1o Teme "KIIJI TernnoBbix

128 P 1 0 0
nBurareneit”
Perrenue pacyeTHBIX U KAYECTBEHHBIX 33]1a4 10 TeMe "3aKOHbI MOCTOSIHHOTO | 0 0

129 ToKa"

130 Perienue pacueTHBIX U KauecTBEHHBIX 3a1a4 1o Teme "KII/ 1 0 0
3JIEKTPOYCTaHOBOK"

131 JlabopaTopHbie pabOThI IO TeMe ""3aKOHBI TOCTOSIHHOTO TOKA" 1 0 1

132 JlabopaTopHsie paboThl 0 Teme "CBETOBBIC SBICHUS" 1 0 1

133 Pabora ¢ Tekcramu 1o TeMe "3aKOHBI COXpaHEHUS B MEXaHHKe" 1 0 0

134 Pab6ora ¢ Tekcramu 1o Teme "Konebanus u BOJHBI" 1 0 0

135 PaboTa ¢ Texctamu mo Teme "CBeTOBBIC SIBIECHUS" 1 0 0

136 Pabora ¢ Texkcramu o Teme "KBaHTOBas U siaepHas puzuka” 1 0 0

OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 4 27







YUYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YAUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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